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NOTES. 

Btminster    Tedinioal    Institnte.— The    prizes 

during  the  past  session  by  the  students  of  the  West- 

T  Technical  Institute,   Vincent-square,   S.W.,  were 

ted  by  the  Baroness  Burdett-Coutts  a  few  evenings 

etrioal     Exhibition     in     New    York.  —  An 

cal  exhibition  is  to  be  held  in  Madison-square 
ns  next  May,  and  it  is  anticipated  that  it  will 
Dgether  a  much  larger  show  than  the  one  in  1896. 
enend  manager  is  Mr.  Marcus  Nathan,  15,  Cortlandt- 
,  New  York. 

leferie  Tramwasrs  in  Kent. — We  are  informed 
the  question  of  introducing  electric  trams  into 
»ter  and  Chatham  is  being  very  warmly  debated,  but 
opinion  in  favour  of  the  scheme  is  growing.  The 
le  is  estimated  to  cost  £200,000,  and  the  length  of 
nes  will  be  14i  miles. 

Betrio  Traction  in  Qaeensland.— We  learn  that 
^Iway  Commissioner  of  Queensland  is  enquiring  into 
dyisableness  of  applying  electricity  as  a  motive  force 
abiu-ban  lines.  The  substitution  of  electricity  for 
1  would,  it  is  thought,  mean  a  far  greater  number  of 
s  being  run,  at  a  less  cost  per  mile. 

le   Telegraph    Deficit    in    France. — For    the 

Oil  year  1896-7  the  expenses  in  the  French  Telegraph 
irtment  amounted  to  £1,708,085  and  the  income  to 
08,815,  leaving  a  deficit  of  £199,270.  From  the  state- 
to  given  in  the  annual  report  it  appears  that  the  more 
TUDs  there  are  sent  the  greater  is  the  loss. 

evised  CuBtoms  Tariff  for  Brazil.-— The  Board 
'rade  have  received  through  the  Foreign  Office  a  tele- 
ifrom  her  Majesty's  Minister  at  Rio  de  Janeiro  stating 
a  revised  Customs  tariff  for  Brazil  is  about  to  be 
idled,  and  that  it  would  come  into  force  on  Jan.  1  last, 
ortant  changes  are  said  to  be  made  by  this  tariff  mostly 
»  way  of  reductions  of  duty. 

be  Electric  Railways  of  Canada.— There  are 
miles  of  electric  railways  in  Canada,  exclusive  of  those 
frilish  Columbia.  Statistics  show  that  the  train  mileage 
in  1896  was  21,917,151,  and  the  number  of  passengers 
ied  was  73,496,069.  The  total  capital  and  bonded  debt 
fi*,600,000.  There  were  in  use  947  motorcars,  with 
5  motors,  360  trailers,  and  62  street  sweepers  and  snow- 
ighs,  while  the  total  number  of  hands  employed  was 
It  3,400. 

he  Engineering  Dispnte.— The  truce  between  the 
ten  and  men  is  at  an  end,  and  beyond  this  there  is 
'  to  record.  A  number  of  lock-out  notices  have  been 
d,  aad  now  it  is  a  question  of  finances.  A  levy  upon 
Hiole  of  the  trade  unions  is  proposed,  and,  as  a  set-off 
it  this,  there  are  indications  that  in  case  of  need 
BTB  also  will  combine  for  mutual  support.  We  doubt 
bor  the  principle  of  trade  imionism  is  strong  enough 


to  sustain  a  universal  war  for  very  long ;  the  instinct  of 
self-preservation  is  likely  to  effect  what  common-sense  has 
failed  in. 

The  Cost  of  Street  Lighting. — From  the  recendy 
published  accounts  of  the  City  Commissioners  of  Sewers 
for  the  year  ending  Sept.  29,  1897,  we  learn  that  the 
amount  expended  on  account  of  electric  supply  and  sundry 
works  was  £11,887,  while  for  gas  supply,  altering  serviceSy 
etc.,  the  amount  was  £6,316,  and  for  repairs  to  gas 
posts,  etc.,  £852.  The  salary  of  electrical  engineer,  rent^ 
fittings,  and  expenses  at  the  electrical  laboratory  and  wages 
of  assistants  amounted  to  £640. 

Electric  Lighting  at  Singapore. — Some  months 
ago  it  was  announced  that  the  Tanjong  Pagar  Dock  Com- 
pany, Singapore,  had  decided  to  light  its  wharves,  docks, 
warehouses,  and  roads  by  electricity.  The  installation  is 
now  practically  completed,  and  is  so  far  a  great  success. 
The  installation  is  of  peculiar  interest,  says  Indian  Engi- 
neering, not  only  because  it  is  one  of  the  largest  of  its  kind 
in  the  Far  East,  but  also  in  view  of  the  unsettled  state  of 
the  public  lighting  question  in  the  Straits. 

The  Post  and  Telegraph  in  Spain.— The  Govern- 
ment of  Spain  is  notoriously  in  somewhat  straitened 
financial  circumstances,  but  they  have  nevertheless  decided 
upon  the  centralisation  of  the  postal  and  telegraph  offices 
in  Madrid.  The  new  building  will  be  erected  on  the  site 
of  the  palace  of  Medina-Celi  in  the  street  of  San  Jeronimo, 
and  the  cost  will  be  defrayed  out  of  the  proceeds  of  the 
disposal  of  the  various  buildings  in  the  city  which  have  up 
till  the  present  housed  the  respective  departments. 

Underground  Cables  in  Calcntta. — The  municipal 
authorities  of  Calcutta  have  learned  the  unwisdom  of 
putting  electric  light  cables  underground  in  a  country 
where  the  conditions  are  so  favourable  to  speedy  decay. 
The  electric  lighting  of  Harrison-road  broke  down  from 
this  cause,  and  the  wires  are  now  placed  overhead  and  wired 
in  accordance  with  the  regulations  of  the  English  Board  of 
Trade.  An  arrangement  has  been  made  with  a  Calcutta 
firm  to  work  the  plant  for  a  yearly  payment  of  £600.  The 
lighting  has  been  satisfactory  under  the  altered  conditions. 

A  Royal  Electric  Laanch. — We  are  informed  that 
the  Czar  of  Russia  has  placed  an  order  for  a  launch  pro- 
pelled by  electricity  with  a  firm  of  electrical  engineers  in 
the  United  States.  The  launch  is  to  be  only  37ft.  long, 
or  35ft  on  the  load  water-line  by  7ft.  3|in.  beam,  with  a 
draught  of  2ft.  3in.  to  2ft.  4in.,  and  a  displacement, 
without  passengers,  of  5*2  tons.  The  boat  is  to  have  a  speed 
of  eight  miles  an  hour  for  three  hours,  or  seven  miles  an 
hour  for  six  hours.  Storage  batteries  will  provide  the 
current  for  the  motor  driving  the  propeller,  the  voltage 
being  110. 

British  Colombian  Prosperity. — We  are  pleased  to 
see  that  the  success  of  electric  traction  in  British  Columbia 
is  in  the  realm  of  Things  Accomplished.  From  a  circular 
to  the  shareholders  of  the  British  Columbia  Electric 
Railway  Company  we  learn  that  for  the  first  half-year  of 


the  company's  existence  a  net  proUt  of  £2,300  hag  been 
earned,   after  paying  working  expenses^   expendittire    in 

London,  interest  on  £250,000  4^  por  cent  debentureB,  etc. 
The  company  are  wisely  spending  money  on  improving 
their  concern  and  in  carrying  out  extenBioos.  The  gross 
earnings  for  the  half-year  amounted  to  about  £26,000. 

The   Ufflitiiig   ConoeBsions  of  Paris. — A  report 

prepared  by  Mr,  Charles  Boa  on  the  petition  of  six  oom- 
Ipanies  for  the  prolongation  of  the  concessions  for  supplying 
electrical  energy  in  Paris,  will  shortly  be  discussed  by  the 
Paris  Municipal  Council      The   report   recommends  that 
.the  concessions   should  be  prolonged   to   Dec.    31,   1925, 
^  which  will,  in  fact,  be  a  new  modus  vivendi  for  28  years, 
because  an  important  reduction  of  the  price  of  the  elec- 
trical energy  and  a  considerable  extension  of  the  network 
of  conduits  are  imposed  on  each  of  the  companies,  as  well 
as  various  modlilcations  in  the  conditions  of  the  contracts. 

Ttie  Blackpool  Tramways  Qnestlon.— The  Blacks 

pool  Tramways  Committee  met  last  week  to  consider  a 

culiar  position  of  affairs.    Some  time  ago  they  applied 

\o  the  Local  Government  Board  for  permission  to  substitute 

the  overhead  trolley  system    for  the   conduit  system   of 

lectric   traction   on   the   promenade.     Not  only  has   the 

refused  this  permissioni  but  it  has  condemned  the 

existing  conduit  system  as   well.     This  has   come  as  a 

surprise  upon  the  committee,  who  are  going  to  interview 

the  officials  in  London  on  the  matter.     Meanwhile  they 

have  decided  to  lay  a  tramway  line  through  Claremont 

Park,  instead  of  along  the  lower  promenade. 

The  Willeaden  Folytechiilo.  —  The  prizes  and 
certificates  gained  by  the  students  of  the  W illesden  Poly 
technic  and  of  the  Hai'iesdeu  and  Hendon  affiliated  classes} 
during  the  session  1896  97  were  distributed  a  few  evenings 
ago,  in  the  hall  of  the  institute  at  Priory  Park  road, 
Kilburn.  Mr.  U.  D.  Littler,  C.B ,  Q.C,  chairman  of  the 
council,  made  the  presentation.  The  council  reported  that 
the  total  enrolment  for  all  clHi^ses  throughout  the  district 
was  1,571,  and  the  weekly  average  attendance  072,  showing 
a  substantial  increase  of  82  ontrias  and  106  in  average 
attendance.  With  regard  to  the  present  session^  which 
conunencc'd  in  OcUjberliuit,  gcnejal  progress  was  observable, 
and  the  number  of  students  enrolled  still  showed  an  increase 
on  that  of  tho  previous  years. 

The  Pacific  Cable  Project.— According  to  a  tele- 
gram despatched  by  Renter's  Agency,  iSir  Sanford  Fleming, 
in  a  communication  made  to  the  Press,  urged  the  Oovern- 
ment  of  Cannula  once  more  to  take  up  the  project  for  a 
Pacific  cable«  lie  argued  that  the  proposal  of  the  Eastern 
Extension  Company,  which  resulted  in  the  suapension  of 
the  Pacific  cnblc  project  at  the  last  conference,  would  not 
adequately  fulfil  the  purpose,  what  is  required  being  an 
auxiliary  system  free  from  liability  to  interruption.  He 
declared  that  the  Pacific  cable  scheme  was  pronounced 
impracticable  and  expensive  in  the  interesU  of  the  Eastern 
Kxtension  Company  only.  The  Australian  colonies  being 
!         politically  disunited,  Sir  Sanford  Fleming  holds    that    it 

^ behoves  Canada  to  make  definite  proposals,  for  which  the 
mother  country  is  waiting. 
E  New  Jewelleiy. — If  any  manufacturing  company  has 
pttock  of  old  telegraph  wire  on  hand,  the  best  thing  to 
do  ii  to  ship  it  out  for  barter  to  the  dusky  inhabitants  of 
the  Gold  Coast.  It  will  be  remembered  that  the  telegraph 
Uns  wes  permanently  extended  to  Kumaai  hut  March,  and 
it  has  proved  a  great  boon  to  the  natives,  who  steal  it  in 
considerable  lengths  to  make  armlets.  On  one  occasion 
E4Q  yards  were  carried  away,  and  it  seems  a  pity  to  use 
irial  for  such  a  porpoae  wheti  there  is  so  large  a 
ibearded  as  being  tueloss.    The  Gold  Coast  is 


not  poor  in  gold  dust,  and  instead  of  wastiiig  ondBi 
in  trying  to  transmute  silver    into  gold,  tt  woaMj 
much  more  satisfactory  proceas  to  use  old  tele 
while  there  is  such  a  strong  demand   for  tt 
change,  even  in  a  nigger's  scanty  apparel 

Wanted,  an  Examination  Code.— We  i 
the  EleUndechnkcher  Anzdger  that  the  municipals 
in  Koenigshuette  have  issued  an  edict  that  in  futtiftj 
any  electrical  installations  are  to  be  connecte<l  with  I 
of  the  Corporation,  only  such  contractors  shall  be  ] 
m  have  proved  that  they  are  theoretically  and 
capable  of  carrying  out  the  works.     This  **  cene 
to  speak,  rests  with  the  Municipality.     The  cent 
is  fortunate  enough  to  pass  will  undertake  the  full 
sibility  of  the  works,  machinery,  and  plant,  and,  in  i 
to  this,  has  to  make  a  written  declaration  binding 
to  deliver  all  materials,  machinery,  etc^  without 
accordance  with  specification.     A  surety  has  alac 
deposited  of  the  value  of  at  least  £50.     It  will  be  i 
ing  to  see  what  the  standard  of  examination  will  be- 
Post  Office  Motorcars.— A  great  sensation  wsi| 
the  other  day  when  it  was  announced  that  the  Post  ( 
had  decided  to  use  an  oil  motorcar  for  curying  llie 
between  London  and  Brighton,  and  it  was  propb 
this  was  only  a  temporary  victory  over  electridiy. 
New  York  electricity  has  already  con([uered,  for  wej 
that  Postmaster-General  Oary,  in  his  annual  repof^  I 
that  the  greater  expedition  to  the  mails  secured 
transportation  on  electric  cars  has  created  an  inc 
demand  for  the  extension  of  the  service.     There  are  t 
applications  now  pending  in  the  New   York  Post 
Department  for  the   establishment  of  electric  eir 
service  than  can   be  met  from  the  nppropnalioti  fo 
current  year.     The  annual  rate  of   ex^jenditure  fe 
electric  and  cable  car  postal  service  on  June  30,  189TJ 
£36,600.     Uniform  rates  of  pay  have  been  adopted,  i 
on  space  and  mileage. 

Impel lal  Institute. ^The  following  are  the 
ments   for   lectures   during   thia   month   at   the  lof 
Institute.     These  lectures  will  be  open  free  to  tlie  { 
without  tickets,  seats  being  reserved  for  Pellowi 
Imperial    Institute    and    persons    introduced    by 
Monday,  10th,  8.30  p.m.,  ''Western  Australia,  ite< 
and  Possibilities,"  by    Mr.  U.  C,  Richards,  M*P*; 
chair,  the   Hon.  Sir  Malcolm  Fraser,  Agent^Qeai 
Western  Australia.      Monday,  17 th,   0,30   pim.,   " 
Africa,   from   the   Gipe   to  Ngamiland/'   by   Mr, 
Bryden ;  in  the  chair,  the  Hon,  Sir  David  Tena.int, 
General  for    the   Cape   of   Good    Hope.     Mocickyt 
8.30  p.m.,  "New  Brunswick,  Past  and  Fretoiit»'* 
C  A*  Duff-Miller,  Agent-Genera]  for  Xew  Bruis 
the  chair,  Lieut  General  J.  W.  Laurie^  M.P.  Mc 
8.30  p.m.,  '^ Through  the  Gotdfields  of  Alaska  to] 
Straits,"  by  Mr.  Harry  do  Wimlt,  F^IiG.S. 

The  Magnetic  Needle  in  RnselA. — A  cor 
to  I  ho  Standard  states  that  the  results  of  the  tnre 
made    by   the   French  satfant   M,    Moureau  and 
scientists  into  the  extraordinary  deflection  of  the  i 
needle  over  an  immense  area  of  Central  Rotsia  hew  4 
be  published  in  scientific  form.     Obeervatioas 
over  a  strip  of  country  between  Moscow  and  Kl 
extreme  points  north  and  south,  distant  from  one  j 
as  the  crow  flies  about  850  miles.     The  grtelett  ab 
are  found  in   the  province  of  Kursk,  the  Gafiilal 
which  is  some  600  miles  almost  due  south  of  Mc 
tho  northern  part  of  the  provincei  near  Tiia,  the 
deflects  20dcg  ;    further  south,  in  the  district  el 
Oskol,  up  to  30deg. ;    while  In  the  South  East 
about  150  miles  south  of  Tim,  the  deflection  is  over  1 
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die  needla  standing  almost  perpendicular  and  pointing  east 
instead  of  north  and  south. 

-^This  is  the  title  of  a  weekly  journal  and 

itriew  which  made  its  appearance  with  the  New  Year  '*  to 

supply  an  urgently  required  need."    It  is  full  of  informa- 

tioD  and  illuste^ations,  set  forth  on  very  excellent  paper. 

1  It  has,  however,  a  somewhat  Yankeefied  look  about  it^  and 

L  it  certainly  conveys  the  impression  of  being  backed  by  an 

I'ldHUted  supply  of   dollars.     An  article  by  Sir   Edwin 

I  Aiwdd — of  all  men — "  In  Defence  of  Money/'  starts  the 

[  lltiary  part.    As  he  pleads  ignorance  of  the  subject,  he 

rasybe  excused  in  calling  a  blanket  reef  a  banket  reef. 

i  ftohaUy  he  thought  that  a  banquet  (the  opening  one)  is 

^  rfta  aU  the  unfortunate  shareholder  gets  out  of  such  a 

^■■0.    J.'K.  Jerome,  I.  Zangwill,  the  Hon.  W.  P.  Reeves 

(Igsnt^Seneral  for  New  Zealand),  Admiral  P.  H.  Colomb, 

X  F.  Nisbet,  and  Miss  Helena  Gingold  are  amongst  the 

eontributors. 

Aftiean   Telegraph. — Good  progress  is  being 
ude,  nya  the  Financial  News,  with  the  extension  of  the 
taoseontinental  telegraph  to  Tete  from  Umtali.     A  line 
dr«dy  exists  from  Salisbury  to  Tete,  and  messages  have 
r^nlarly  sent  by  it ;  but  it  passes  through  country 
where  the  natives  give  a  good  deal  of  trouble,  and  it  is 
lot  intended  to  repair  it.     Salisbury  and  Umtali  have  for 
ik^  been  connected  by  wire,  and  it  is  now  intended  to 
the  Salisbnry-Umtali  section  a  link  in  the  trans- 
itinental  route,  the  wire  being  taken  northward  from 
{■tali  to  Tete.    From  Tete  the  line  will  be  taken  across 
At  Zsmbeai,    and    it  is  anticipated   that   it  will  reach 
lanmga,  on  the  north-west  of  Lake  Nyassa,  about  April 
which  means  that  the  north  end  of  the  lake  will  be 
ii  direct  telegraphic  communication  with  London.     From 
Kjaaa  an  excellent  road  stretches  to  the  southern  shore 
li  Lake    Tanganyika.     Connection    with    Tete    will  be 
ataUished  about  the  end  of  January,  if  all  goes  well. 

Hanielpal  Telephony. — It  is  interesting  to  see  what 
kibeen  the  result^  apparently,  of  the  action  between  the 
iQtf  Commission  of  Sewers  and  the  National  Telephone 
fiaipiny  and  the  Post  Office  in  connection  with  the  granting 
if  additional  facilities  in  return  for  permission  to  lay  wires 
pdKgroand.     The  London  County  Council  have  the  ques- 
im  mider  consideration,  as  well  as  the  Glasgow  Corpora- 
The  Stw  James's  Vestry  have  approved  of  the  action 
the  City  authorities  are  taking,  and  have  circularised 
^fcloGiIaathorities  in  London  on  the  subject;  Brighton 
.Im  Cooncil  are  considering  the  advisability  of  applying 
sKceoae  to  establish  a  telephone  system,  and  Hudders- 
Town  Council  have  already  decided  to  apply  for  a 
Other  towns  are  also  talking  of  adopting  a  similar 
The  Beckenham  Urban  District  Council  called  upon 
fcSilional  Telephone  Company  to  remove  the  overhead 
ud  wires  in  the  district     The  company  refused,  and 
init  bai  been  served  on  them,  and  an  injunction  is  to  be 
for  to  restrain  them  from  continuing  a  trespass  with 
pokssnd  wires  in  the  Councirs  district. 
■eetrie  Railway  for  Klondike.— A  Calif ornian  is 
to  be  negotiating    for  the  erection  of    an  electric 
single-track    railway    from    Skaguay  over    the 
IW    The  track  consists  of  12in.  by  12in.  posts, 
kigii,  ind  14ft.  apart,  on  which  are  strung  two  timbers, 
LT3        -A  fa.  by  12in.  and  28ft.  long.     On  top  of  the  timbers 
^  k  Ml.  Keel  rail.    The  cars  are  15ft.  long,  7ft.  high,  and 

QV  '  *^  capable  of  carrying  three  tons  each.    Two  cars 

^  ijooied  together  by  heavy  beams  and  run  one  on  either 

3f  i<if  (he  rail,  making  practically  one  car.  Two  heavy 
CH^  '  •'••li  support  the  load  and  two  15-h.p.  motors  are 
^  Ml  one  for  each  wheel  The  cars  weigh  2,5001b.  each, 
^       riirive  of  the  motor.    The  cars  are  steadied  by  wheels 


at  the  bottom  set  with  a  spiral  spring,  which  takes  off  the 
oscillation.  They  can  turn  on  a  radius  of  50ft.,  and  with  a 
15-h.p.  motor  can  climb  a  17  per  cent,  grade.  We  should 
think  that  the  first  thing  to  be  done  is  to  show  the  miners 
that  they  can  be  well  supplied  with  provisions,  and  then  to 
prove  that  an  electric  pbmt  driven  by  turbines  can  be  kept 
running  all  the  year  round,  frost  and  ice  notwithstanding. 

Kleotrioal  UndortaUngs  in  Mozioo. — An  engi- 
neer in  Mexico  has  submitted  to  the  South  American 
Journal  particulars  of  some  enterprises  in  that  country 
which  are  of  interest.  The  first  scheme  is  for  the  installa- 
tion of  turbines  and  electrical  plant  for  transmitting 
2,000  h.p.  a  distance  of  18  miles,  to  be  distributed  among 
useirs  in  a  great  industrial  centre.  The  tunnel  and  canal 
for  this  is  nearly  complete,  and  the  hydraulic  power  given 
to  the  company  at  the  point  where  the  turbines  will  be 
put  in.  The  cost  of  this  plant  and  putting  it  down  is 
about  £65,000,  and  with  this  2,000  h.p.  can  be  transmitted, 
as  the  hydraulic  power  is  over  3,000.  This  2,000  h.p.  is 
all  provisionally  sold.  The  second  scheme  is  similar, 
except  that  1,000  h.p.  will  be  available  and  the  distance 
that  the  electricity  will  be  transmitted  is  15  miles.  This 
power  is  practically  all  sold.  The  third  enterprise  is  to 
put  down  3,000  16-candle  lamps,  to  be  obtained  from  a 
local  water  power  in  a  State  capital.  The  owner,  in  this 
case,  offers  to  pay  cost  in  instalments,  and  it  is  a  case  where 
the  company  would  hold  a  mortgage  on  the  whole  installa- 
tion till  it  was  paid,  or  at  once  buy  all  the  lot  Another 
scheme  is  for  the  lighting  of  a  State  capital  which  would 
be  guaranteed  by  the  said  capital.  The  water  power  is 
only  three  miles  distant. 

Manganese  Dioxide  in  Lead  Aoenmnlaton.— 
Mr.  G.  von  Knorre,  in  the  Zeiisehrift  fur  ElddrochwUe,  gives 
some  interesting  facts  relating  to  experiments  carried  out 
by  him  with  regard  to  the  use  of  manganese  in  accumu- 
lators. He  states  that  a  freshly-charged  positive  plate, 
dipped  into  sulphuric  acid  containing  manganese  sulphate, 
at  once  gave  the  pink  colour  and  the  absorption  spectnim 
of  permanganate.  The  same  acid  is  formed  when  a  positive 
plate  on  which  some  manganese  dioxide  is  spread  is 
immersed  in  sulphuric  acid.  On  the  other  hand,  a  per* 
manganate  solution  is  discoloured  by  a  negative  plate,  and 
a  lead  glycerate  plate  containing  manganese  dioxide  and 
coupled  as  cathode  with  another  plate  during  formation 
soon  made  the  anode  red,  aldiough  the  sulphuric  acid  and 
the  anode  were  free  of  manganese.  The  author  concludes 
that  there  is  little  doubt  but  that  the  manganese  acts  as 
oxygen  carrier  from  the  positive  over  to  the  negative  plate, 
and  impairs  the  capacity  oi  the  cell ;  and  that  the  fact  that 
we  do  not  notice  the  colour  reaction  in  ordinary  cells  is 
due  to  the  circumstances  that  the  oxidation  and  reduction 
proceed  simultaneously.  An  accumulator  which  has  been 
prepared  with  manganese  salts  is  said  to  become  quickly 
discharged.  The  author  strongly  advises  that  manganese 
compounds  should  be  avoided  in  electric  accumulators. 

Slectrieity  in  Agrionltore.— It  must  be  at  least 
12  months  since  we  heard  the  last  of  electricity  as  a 
fertiliser,  but  we  learn  from  a  St.  Louis  newspaper  that 
experiments  have  been  continuously  made  which  have 
resulted  very  successfully.  It  is  said  that  the  fragrance 
of  flowers  is  greatly  increased  by  the  application  of  elec-  - 
tricity  to  the  soil  in  which  they  are  grown,  and  this  led  up 
to  the  discovery  of  the  value  of  the  current  in  increasing 
the  percentage  of  sugar  in  beet  The  increase  was 
obtained  by  a  long  series  of  experiments  by  which  the 
wires  and  arc  lights  were  tried  at  all  distances  from  the 
vegetables,  and  then  nitrogen  was  added  to  the  soil  in 
abundance,  and  was  converted  directly  into  sugar.  This 
is  all  very  wonderful  j  and  it  is  even  more  amasing  to  read 
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that  an  increase  of  augar,  varying  from  20  to  30  per  cent., 
htis  been  obtained,  and  that  this  U  soon  likely  to  increase 
to  50  per  cent.  Of  course^  unless  one  has  seen  the  experi- 
ments,  it  is  easy  to  doubt  and  difficult  to  criticise.  Elec- 
tricity may  be  as  invigorating  to  plant  growth  as  it  is  said 
to  be  in  this  solitary  instance,  but  we  should  think  it  would 
require  more  than  a  50  per  cent,  increase  to  make  it  pay. 
To  lay  and  maintain  a  system  of  wires  sufficient  to  produce 
that  result  would  mean  an  enormous  expense  to  a  farmer, 
to  say  nothing  of  the  cost  of  generating  the  current. 

Magnets  for  Liftinfir  Farpose8.^We  have  from  time 
to  time  recorded  interesting  experiments  which  have  been 
made  with  magnets  for  lifting  purposes,  and  we  now  learn 
from  Comer's  Magaztn*^  that  someone  has  suggested  their 
application  to  the  raising  of  iron  and  steel  vessels  sunk  in 
deep  water — too  deep  to  admit  of  the  employment  of 
divers.  One  proposed  scheme  has  for  its  object  the  raising 
of  the  ill-fated  "Victoria/'  of  the  British  Navy,  which 
now  lies  at  the  bottom  of  the  Mediterranean  in  450ft  of 
water,  off  the  harbour  of  Tripoli,  The  weight  of  the 
wreck  in  water  is  estimated  at  7,000  tons,  and  the 
suggested  method  of  raising  it  is  as  follows :  Powerful 
hydraulic  rams  and  dynamo  machines  and  a  series  of  heavy 
electromagnets  will  be  arranged  on  pontoons  at  the  scene 
of  the  wreck.  A  m^4gnet,  lowered  over  the  side  and 
coming  within  reasonable  distance  of  the  sunken  vessel, 
would  be  drawn  towards  the  latter,  and,  on  touching  any 
iron  or  steel  part  of  it,  would  immediately  stick  to  it  with 
a  power  of  100  tons.  As  each  magnet  made  attachment, 
which  would  be  indicated  by  means  of  an  electric  dial  on 
the  pontoon,  a  trial  pull  would  be  given  to  the  rope  to 
wcertain  that  a  connection  had  been  made  to  a  firm  part 
of  the  wreck.  Should  this  not  be  the  case^  the  magnet 
would  come  off,  its  position  would  be  then  slightly  moved 
and  a  fresh  attachment  made  until  a  firm  hold  had  been 
taken  of  the  wreck.  When  all  the  magnets  had  been  thus 
fixed,  the  wreck  would  be  considered  ready  for  raising. 
Each  lifting  rope  would  be  attaclied  to  the  lifting  pontoon 
by  means  of  a  ahcavo  on  the  head  of  a  hydraulic  lifting 
ram  having  a  stroke  of  12Ft.»  which  would  give  an  effective 
lift  of  24ft.  Pliicli  hydniulic;  cylin<ler  on  the  pontoon 
would  be  in  connection  with  al)  the  others,  attd  u  balancing 
ftectimulator  would  prevent  any  rope  getting  more  than  a 
normal  strain  of  100  tons.  When  the  rams  had  made 
their  full  stroke,  the  lifting  ropes  would  all  be  simul 
taneously  held  in  positioti  by  means  of  special  hydraulic 
lifting  blocks.  The  mms  would  then  be  lowered  and 
another  lift  of  24fU  given  to  the  wreck,  and  the  operation 
would  be  repeate<l  until  the  wreck  would  be  raised  suffix 
ciently  near  to  the  surface  to  be  towed  to  shallower  water 
and  there  beached.  It  would  be  extremely  interesting  to 
aoe  such  an  experiment  tried,  but  as  the  cost  is  estimated 
at  £25,000,  we  very  much  doubt  whether  it  wilt  get  any 
Dtarer  an  accomplishment  than  it  is  at  present. 

Ma^  KTerlastloff  Problem.— Many  brains  have  been 
at  work  for  many  years  trying  to  devise  a  scheme  to 
effectively  and  ext>e4litious]y  deal  with  the  enormous  traffic 
in  the  Ijondoo  streets.  Mr.  C.  G.  Mott,  the  chairman  of 
the  City  and  8outh  London  llailway,  iigreew  with  the  now 
pretty  general  i<)ea  that  the  remedy  is  to  lie  found  in 
'electric  underground  railway^;,  but  he  also  goe.<«  a  little  bit 
further,  and  says  that  if  these  railways  are  to  afford  the 
maximum  of  convenience  to  the  public  they  ought  to  be  fto 
arranged  as  to  become  one  complete  network  of  commnnica' 
tioD,  so  that  a  passenger  descending  at  any  one  station  may 
be  able,  by  changing  from  tbe  platforms  of  (Hie  railway  to 
those  of  another,  to  proooed  to  any  part  of  the  Metropolis 
to  which  he  may  daiire  to  go  without  the  necessity  of 
coming  again  to  the  ■"'JMffi  Tifitil  he  has  :4rrivcd  i\i  his 


destination.  If  this  were  done,  .it  would  very  laip^  i 
relieve  the  traffic  of  the  streets^  and  would  eoabld  iki 
transit  from  one  part  of  the  Metropolis  to  another  Co  bi 
performed  with  an  ease,  comfort,  and  quickness  to  wlikk 
London  has  hitherto  been  a  stranger.  "In  order  It 
accomplish  this  result^"  he  says,  ^*  it  is  naoeMaiy  thai  a 
controlling  influence  should  be  exerted  to  del«nnias  Iki  [ 
best  lines  of  route  for  these  railways,  and  the  pc 
at  which  the  exchange  of  traffic  should  take  pi 
as,  if  this  is  not  done,  enormous  future  public  tn 
venience  will  be  the  result/'  At  preiaiil^ 
these  railways  have  to  be  constructed  under  tbe  I 
of  the  existing  streets,  in  order  to  avoid  payment  for  Ibi  ] 
use  of  the  subsoil,  but  it  is  clear  that  in  many  inalM 
it  would  greatly  conduce  to  the  public  advantagi  if 
railways  could  be  constructed  in  more  direct  lines  » 
private  property.  This  was  recognised  by  a  joint  i 
of  both  Houses  of  Parliament,  to  which  the  queattofi  * 
referred  several  years  ago,  and  upon  their  recomme 
powers  have  since  been  granted  authorising  the  raOwmj 
these  cases  to  take  an  easement  only  instead  of  being 
pelled  to  purchase  the  property  on  the  surface.  Consid 
ing  the  great  depth  at  which  these  railways  are  oonstnicted 
(generally  ft^m  70ft.  to  90ft.  below  the  surface  ol  lk$J 
ground),  the  value  of  this  easement  is  exceedingly 
but  the  number  of  separate  properties  under  which  tlia  I 
in  such  a  case  would  pass  is  so  great  that  the  legal  eitp 
involved  in  settling  the  amount  to  be  paid  and  obtaiK 
a  separate  conveyance  in  each  case  are  such  that  at 
the  passing  under  private  properties  for  any  distanee  ii  I 
practicable.  As  the  value  of  the  subsoil  at  thai  de 
the  same  all  over  the  Metropolis  (as  it  can  never  h% 
in  connection  with  the  surface  property),  could  not 
ment  fix  some  uniform  sum  to  be  paid  for  it,  and  to  ml 
the  enormous  legal  expenses  involved  I  Mr.  Mott 
suggests  that  the  Board  of  Tratle  should  sketch  out  the  i 
routes  desirable  for  new  metropolitan  railways  as  a 
for  the  pirliamentary  committees. 

Prof    LodflTo's   Lectures.— ^lnteie»t  is   iu);4iiALedj 

the  Icctines  given  by  iVnf,  Lodge  at  the  Itoyal  hiatilui 
on  *'  The  l*rinciple«  of  the  Klectric  Telegraph,"  and 
were  again  good  juidience^   last  S*itimbiy  and  Tn 
The  fifth  lecture  given  last  night  (Ttmrsday),  dealt 
the  principles  of  wire*  and  ca}»l  ''»g-     The 

tube,  bell -wilt',   iiiU?s  of  trnti  :  i,  the  telephotiiy 

ear  as  rocei%'er,  and  the  mici-ophonic  tranAmtlteri  mttti 
enlarged  u|>on,  and  the  lecturer  then  proceeded  to 
thai  the  simplest  electric  Htgnalling  puUe  is  an  Jid^ 
electric  and  magnetic  field,  travelling  together  as  a 
in  ether  with  the  speed  of  light,  and  usually  followed 
steady  sttite  of  some  duration*     A  perfectly  cond 
wire  can  kinsp  the  wiive  together  unaltertHl,  and 
a  destination,  however  distant;  and  in  the  wire 
electric  current     When  the  electric  and  magneli' 
linve  equal  energy*,  they  travel  and  arrive  togHber^ 
wiive  retains  its  simple  form,  and  the  signal  it  ftV 
^harp  and  clciir.     Kesistance  in  the  gtiiding  wire 
dissipate  the  current — ie,^  the  uuignetic  field — but  I« 
the  t43ttil  electric  fichl^ie.,  the  charge— unaltered  ;  her" 
less  of  the  wave  is  progressive,  the  pulse  geli  fisllened  i# 
leaving  a  tiiil  l»ehinil  it,  and  the  signal   U  both  enooll 
and  weakened ;  changei  which  are  called   disiortiun  i 
attenuation  respectively.    Leakage  in  the  injulator  redi 
the  electric  field  to  match  (more  or  less),  and  thus  te 
the  distortion,  though  it  adds  to  the  attenuaUim*     Whe* 
wire  is  hung  on  tall  jioata  ita  electric  field  is  weak,  and 
distortion  insignificant ;  but  when  a  wire  ia  buried  in  i 
earth  or  sea  with   only  a  thin  inirnlalii|g  ooveriu^  \ 
e  lee  trie    fiutd    Is    ^Imng,  JiHd    the    jfftj^ii^ir.n    q^q 
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idaUe  reottance  is  considerable,  so  that  a  sharp  signal 
ffioosly  washed  or  smoothed  out.  The  remedy  is  to 
then  the  magnetic  energy  to  match,  say,  by  coiling 
ire,  or  by  sorrounding  the  core  with  a  number  of 
lugs  or  washers ;  or  else  to  reduce  the  capacity  or 
sisUuioe.  Prof.  Lodge  explained  the  difficulties  of 
telephony,  and  the  kind  of  signal  which  arrives 
^  a  long  cable.  A  rising  current  in  a  wire  has  to 
sh  both  an  electric  field  from  the  wire  and  a  magnetic 
oand  it.  Both  operations  require  time,  and  so  the 
t  does  not  rise  to  its  full  strength  instantaneously. 
cth  and  concluding  lecture  is  to  be  given  to-morrow 
lay),  and  deals  with  space  telegraphy.  Mere  wire- 
dflgFaphy,  says  Prof.  Lodge,  is  very  ancient,  but 
t  wiieleai  telegraphy  depends,  like  other  electric 
phy,  on  the  emission  into  space  of  a  wave  or  pulse 
^  eleetric  or  magnetic.     A  wire  could  guide  this 

0  a  destination,  but  without  a  wire  it  spreads  like 
Telegraphy  by  magnetic  impulse  alone  is  detected 

iced  currents,  and  best  directed  by  iron.  Telegraphy 
trie  impulse  alone  is  detected  by  electroscope,  and 
ireeted  by  copper.  The  production  of  electromag- 
•avcs  by  Henry,  Helmholtz,  Lord  Kelvin,  Feddersen, 

1  that  a  Leyden  discharge  was  oscillatory;  Clerk 
tD,  Fitzgerald,  and  others,  and  Hertz  showed  that 
Kcillations  emitted  waves.  The  lecturer  then 
It  the  experiments  for  the  detection  of  electro- 
nic waves  at  a  distance,  by  Hertz,  by  many  other 
mentera,  and  by  Btauily,  and  touches  upon  the  recent 
rted  application  of  the  waves  and  their  detectors  to 

business  telegraphy;  the  meaning  of  electric 
nee,  or  syntony,  and  absence  of  it  from  the  practical 
^  so  fiv  made  and  published,  and  the  mode  by 

it  may  be  attained.  Electromagnetic  waves  and 
on  for  them  are  also  in  reality,  he  says,  very  ancient. 
m  or  candle  is  an  emitter,  the  eye  of  a  photograph 
is  a  detector.  In  other  words,  ordinary  light  consists 
neeession  of  true  waves,  with  equal  electric  and 
Btic  energies,  travelling  in  the  ether  at  the  speed  of  a 
nd  simple  telegraphic  signal. 

iMi  ia  Eleotrielty  Dangerous  7^Mr.  Gisbert 
1^  in  a  leader  in  the  Eleklroifchnische  Zeilschrift,  cites  a 
■iM  to  disprove  the  idea  commonly  held  that  an  alter- 
oinwit  at  100  volts  is  totally  without  danger.  He 
liHubof  four  fatal  cases  which  occurred  in  one  chemical 
ly  within  16  months.  In  three  of  these  cases  the  voltage 
Ml  hig^  than  115;  in  the  fourth  it  may  possibly  have 
iVO,  hot  was  certainly  not  higher,  and  probably  it  was 
rll&  For  reasons  which  may  well  be  imagined,  he 
iisl  give  the  name  of  the  place  and  character  of  the 
■JTihit  he  says  that  the  installation  was  originally 
|kM  in  a  thoroughly  workmanlike  way,  and  that  a 
HMqniiyintothe  condition  of  the  installation  showed 
tftisstill  in  perfect  order.  He  goes  on  to  say :  "  We 
III  dial  here  with  an  installation  which  any  expert  and 
iMtiooi  engineer  would  have  at  once  ts^en  over  as 
iNidy  and  safe  for  immediate  working,  and  yet  four 
liMi  have  happened  there  within  16  months.  The  first 
fiKvred  with  an  arc  lamp  which  hung  on  a  wooden 
ia  the  opm  air.  This  lamp  could  be  lowered  with  a 
|isi|i^  a  windlass,  and  an  iron  crank.  The  cable  was 
Imi  from  the  lamp,  and  it  had,  therefore,  as  long  as 
i  in  good  order,  no  voltage  on  it.  The  attendant 
never  to  attend  to  the  lamps  except  when 
;0Q  an  insulated  stool,  which  he  was  supposed  to 
I  him  when  he  went  round.  He  did  take  the  stool 
,  hot  he  rested  it  against  the  mast  while  he  himself 
|ii  the  gnmnd  bare-footed.  Under  ordinary  circum 
i  then  no  immediate  danger  would  exist,  because 


the  cable  was  insulated  from  the  lamp,  and  certainly  the  man 
had  frequently  attended  to  the  lamps  in  the  same  way  with- 
out accident.  But  on  that  fatal  day  he  forced  the  lamp  up  too 
high,  so  that  the  support  of  the  lamp  was  bent  and  touched  the 
upper  pulley  on  which  it  was  suspended.    In  consequence  of 
this,  the  cable,  the  windhiss,  and  the    crank   received  a 
voltage  of  about  115,  which  proved  fatal  to  the  man.    In 
the  second  case  a  labourer,   in  defiance  of  instructions, 
seized  an  alternate-current  conductor  which  was  outside  a 
window.    He  had  to  lean  out  considerably  to  catch  hold  of 
It,  and  therefore  could   not  let  go  immediately.      The 
potential  of   this    wire  to  earth    could   not    have   been 
250  volts,  and    was    probably  only   11^,*  because   when 
measured  later  on    all  three    wires    of    the  three-phase 
system  were  found  to  have  nearly  the  same  voltage  to  earth. 
In  the  third  case  the  man  did  not  touch  the  wire  itself,  but 
an  iron  tube  in  which  the  two  insulated  wires  in  an 
electric   light    conduit   were    enclosed,   and    which    was  . 
held  up  by  an  iron  hook  against  the  walL     One  of  the 
joints  of   the  tube  got  loosened,  and  in  time  cut  the 
insulation  of  the  wire,  and  so  brought  the  wire  and  the 
tube  into  contact.    The  voltage  conducted  to  the  tube  in 
this  case  was  also  fatal.     In  the  fourth  case,  the  man  was 
found  lying  on  his  back  with  one  hand  holding  an  extin* 
guished  hand-lamp,  while  the   cord  lay  ov^r  his  breast. 
The  workman  who  tried  to  remove  him  reciiived  shocks, 
and  here  again  the  voltage  was  only  115.     It  is  worthy  of 
notice  that,  according  to  one  of  the  managers  of  the  factory, 
he,  as  well  as  his  engineers,  very  frequently  touch  the 
conductors  without  being  hurt,  and  without  getting  par* 
ticularly  severe  shocks.    There  is  therefore  a  difference  of 
the  physiological  effect    This  difference  may  possibly  be 
explained  by  the  way  in  which  current-carrying  parts  are 
touched,  and  through  a  difference  in  the  manner  persons 
are  clothed.     It  is  apparent  that  the  effect  must  be  very 
different  whether  one  touches  an  object  only  cautiously 
and  slightly,  expecting  to  receive  a  shock;   or  how  one, 
without  thinking  of  the  danger,  grips  hold  of  the  object 
firmly.     In   the   first  three  cases   it  is  undoubted   that 
the  victims   had  got  hold  firmly,  and  in  the   fourth  it 
is  highly  probable.     Of  more  importance  than  the  manner 
of  the  gripping  might  be  the  way  in  which  people  were 
clad  or  the  condition  of  the  skin.    The  transmission  resist* 
ance  of  the  skin  forms  the  larger  part  of  the  total  resistance 
of  the  human  body.     It  might  be  conceded  that  the  resist- 
ance of  the  body  is  diminished  by  a  person  staying  for  any 
length  of  time  in  a  damp  room,  or  a  room  sometimes  filled 
with  vapour,  and  also  through  the  handling  of  chemicals. 
In  addition  to  that  comes  the    circumstance    that    the 
labourers  were  not  provided  with  dry  boots,  but  wore 
either    wooden    slippers,   which  got    damp    quickly,    or 
went  about  with   bare   feet.     In  either  case  they  were 
rendered  more  liable  to  danger  than  an  employ^  who 
only    went    into    damp    rooms    occasionally,    and    then 
with  dry  boots:"    Prof.  Weber,  of  Zurich,  has  recently 
pointed  out  that  from  several  minute  examinations  of  the 
physiological  effect  of  the  alternating  current  on  his  own 
person,  he  came  to  the  conclusion  that  there  was  a  danger 
in   touching     two     alternate-current    wires    with     both 
hands-^both  being  dry — as  soon  as  the  difference  of  voltage 
exceeded  100,  and  Mr.  Kapp  refers  to  this  theory  in  order 
to  show  that  practical  experience  confirms  it.     He  says  he 
does  not  wish  to  alarm  the  electrical  industry,  but  he  thinks 
it  his  duty  to  point  out  that  one  has  to  reckon  with  those 
circumstances  and  to  invent  means  to  prevent  the  danger. 
We  wish  that  the  particulars  of  the  processes  carried  on  at 
the    factory   in    question  had  been    published,  as    they 
may  explain  the  low  resistance  offered  by  the  victims  to 
the  passage  of  the  current 
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FRANCIS  HUGHES  WEBB. 


Every  man  who  mingles  in  the  real  work  of  the  world 
always  feela  regret  when  one  of  the  honest  workers  leaves 
the  sphere  of  labour  he  has  adorned  so  long,  and  the  regret 
ifl  intenaifiod  to  those  who  have  been  the  immediate  colleagues 
and  fellow- workers.  Thus  every  member  of  the  Institution 
of  Electrical  Enfiineera  will  regret  the  resignation  of  Mr. 
F,  H.  Webb,  although  they  will  sympathise  with  hi^*  desire 
for  a  tittle  rest  and  leisure.  It  is  about  20  years  ago  that 
Mr  Webb  was  appointed  secretary  of  the  then  Society  of 
Telegraph  Engineers,  and  it  may  be  well  to  glance  at  the 
progress  of  the  Institution  during  that  period.  In  the  6rBt 
place,  the  num)jer  of  members  has  about  trebled,  as  might 
De  expected,  the  year  1878  being  on  the  brink,  so  to  speak, 
of  the  new  electrical  era,  Paris  was  gay  in  1878,  but  so 
far  as  electricians  are  concerned  their  innings  can  hardly 
be  held  to  have  started  till  the  Paris  Exhibition  of  1881. 


The  English  Institution  had  meetings  in  Paris  in  1881  and 
again  in  1889,  in  both  of  which  the  secretary  was  necessarily 
an  active  participant  As  regards  the  Vienna  Exhibition 
of  1883,  Mr.  Webb  was  one  of  the  secretaries  to  the  com- 
mission. Ho  also  took  an  active  part  in  the  meeting  at 
Edinburgh  in  1883,  and  at  the  Healtheries  in  1884.  When, 
then,  we  consider  the  increasing  number  of  members  during 
those  early  years  of  his  secretaryship,  and  the  arduous 
labours  attached  to  the  management  of  these  various 
meetings,  and  find  also  that  the  library  was  opened  in 

1881,  while  the  throes  of  incorporation  were  concluded  in 
1883,  it  must  be  acknowledged  that  the  secretair  was  fully 
occupied.  But  this  was  not  all.  The  society  had  during 
these  years  under  consideration  lire  rules,  issued  first  in 
1883,  again  in  1888,  and  again  in  1897.  The  eighties  were 
iudeed  busy  years,  for  annual  premiums  were  instituted  in 

1882,  students'  meetings  commenced  in  1887,  and  the  title 
of  the  society  changed  in  1889.  The  work  in  connection 
with  all  those  matters  needed  energy  and  tact,  w*hich  the 
results  show  were  not  lacking.  The  good  work  of  progress 
did  not  stop,  however,  at  the  end  of  the  eighties,  for  we 
find  the  SalomonH's  Scholarship  founded  in  1891,  a  building 
fund  begun  in  1894,  and  students'  visits  to  works  inaugurated 
in  1896,  to  say  nothing  of  constiltations  that  would  naturally 
arise  between  the  Board  of  Trade  and  the  Institution  over 
electrical  matters  during  this  period.  Perhaps  the  point 
thitapMals  most  to  business  men  is  the  chanee  in  the 
ftoftoeuu  position  of  the  society.  When  Mr.  M^bb  took 
olTiee  the  nimnoes  were  not  healthy,  the  balance  was  on  the 
wrong  side,  while  now  be  leaves  the  financial  position 
baalthy,  with  large  balances  on  the  right  side.  These  are 
a  few  of  the  facts  concerning  the  work  of  the  Institution 
during  the  seci^taryship  of  the  gentleman  who  has  resigned 
office,  and  will  shortly  vacate  the  position  he  has  so  long 
and  to  honourably  liUetl.  We  congraUiUte  him  on  his 
achtevements  in  the  interoi^ts  of  the  Institution,  and  wish 
bim  long  life  and  health  to  enjoy  the  well  merited  repose 
bi  bos  sought. 


THE  MIDLAND    RAILWAY'S   ELECTRIC   L| 
PLANT  AT  LEICESTER, 


When  Mr.  W.  Langdon  in  1895  read  his  vale 
on  "  The  Employment  of  the  Electric  Light  for ' 
Purposes,'  the  plant  at  Leicester  ha^l  not  loii| 
running,  and  hence  the  figures  of  cost  of  working  M 
be  given.  Now  that  the  plant  has  been  at  worit  " 
few  years,  a  riguna^  of  the  results  achieved 
interest  to  our  readera  During  ihe  intervenil^ 
many  improvements  have  been  made  to  the  rarioiia^ 
machines,  and  other  apparatus  used,  and  the  pliuit  j 
has  been  subjected  to  more  than  the  renei 
atlowed  for  in  central-station  work.  Thus  the  1 
repairs  and  wages  are  higher  for  the  time  being  tbiD 
be  found  if  a  cheese-paring  policy  were  adoplid 
Langdon  believes  in  having  the  best  machmar 
treating  it  in  the  best  oossible  way,  and  henos  tiM  < 
lighting  stations  of  the  Midland  lUilway  " 
models  of  their  kind. 

AilRA\<JEMKNT   uF   PLANT. 

The  general  equipment  of  the  generating  pbuit 
seen  in  the  plan  Fig.  1,  while  Fig.  2  shows  the  ^lU 
the  works,  The  site  available  for  the  station  was 
in  extent,  and  this  influenced  the  arrangements, 
due  to  the  increase  of  the  incandescent  Tighting^j 
of  the  space  which  was  to  be  used  for 
quarters  had  at  the  last  moment  to  he  throi 
engine-room.  The  photograph  reproduced  in 
a  >^eneral  view  of  this  engine-room,  but  owil 
numerous  belts  and  belt  fences  and  the  lack  of 
not  easy  to  get  a  good  representative  phot 
lights  supplied  from  the  sUtiqn  include  the 
113  series  arc  lamps,  taking  10  amiieres  each  ;  28 J 
supplied  in  [Miraltel  circuits  of  two  lamps  in 
52  cp  incandescent  lamps,  189  16-c,p.  lampi*  iH 
8  ;;.p.  Thus  the  series  lighting  corresponds  to  A 
&7  kw.  and  the  parallel  lighting  to  about  50  kw. 

The  series  arc  lighting  is  supplied  from  three  < 
lighters  of  the  old  open-coil  type.  The  regulata' 
voluige  of  these  machines,  each  of  which  is 
taking  50  arc  lamps,  h  effected  in  the  usual  way 
rheostats  and  relays.  The  most  noticeable  part  i 
liehting  gear  is  the  switchboard,  which 
^f^.  Langdon's  stuff  and  manufactured  in  the 
Compjiny  8  sho[K  With  this  lK>ard  the  use  of  (iexiU 
and  plugs  is  avoided,  and  the  face  of  the  bo/ird  at  as 
indicates  in  diagram  the  circuit  arrangementa.  II 
circuits  are  so  arranged  that  whole  platforms  can  ta  m 
on  or  off  from  the  engineroom.  In  this  war  tl>e  Iai 
run  on  some  seven  different  circuits,  having  from 
thirty  lamps  eiich,  which  are  grou|)ed  together  at  th 
as  may  be  required. 

Fig.  4  gives  a  front  elevation  of  this  boftrd,  ^ 
composed  of  12  panels.  The  panels  are  of  stftto,  m 
in  a  wooden  frame.  There  is  in  the  centre  of  endi  | 
horizontal  metallic  axis,  on  which  swivel  eighij 
Jill  connected  together.  Into  these  sockets,  '  ^ 
bars,  with  handles,  are  pliced,  which  make 
with  either  jaw  in  the  two  rows  of  eight  jaws 
and  bottom  of  the  panel.  Seven  of  tne  paoab 
central  axis  connected  to  circuit  podttves,  Uir 
nected  to  dynamo  nei^atives,  anil  the  other  two 
meter  terminals.  The  contact  |aw»at  the  top  of  tlliji 
are  positives,  and  the  lower  jaws  art  circuit  QSi 
Thus  in  building  up  a  number  of  circuits  on  to  < 
a  switch  bar  is  inserted  in  the  swivel  plug  ol, 
positive  No.  1,  which  is  opposite  to  the  jaw  cao 
say,  dynamo  [Kisitive  Xo.  2.  Then  if  No.  3  i 
wanted  neitt  in  the  seriei«,  iu  })ositive  is  ^wit 
the  negative  of  No.  1  at  the  third  panel.  Fu 
perhaps  another  circuit  has  been  add^,  the  ne^ 
of  dynamo  No.  2  is  used  to  switch  on  to  the1 
the  hist  cifcuiL  With  this  Hystem  of  oonnection] 
to  cut  out  any  arc  circuit  from  a  series  by  ^bo 
it,  and  it  does  not  matter  at  which  part  of  the 
circuit  happens  to  be.  Over  these  switch  pi 
circuit    current    indtcalorii  to  simir 
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M  currdnt  is  flowing.     Over  these,  again,  come  the 
amm^iers,   placed   in   the   dyDamo   circuits.      The 
tlie  metal  parts  of  this  switchboard  are  encased 
Itite,  Azoept  at  the  contact  surfaces,  so  that  it  is  not 
I  to  the  operators. 


generator  and  motor  mounted  on  the  same  shaft,  but  on 
separate  cores,  to  allow  of  th^  fields  being  separately 
excited.  The  motor  is  shunt  wound  for  running  at  constant 
speed  on  the  110-volt  circuit,  while  the  generator  is  seriea 
wound.     The  desiga  of  this  latter  machine  is  so  arranged 
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Flo.  1  —General  Flan  of  the  lUdlaiid  Balliray  Compaoy'i  Elaotrlc  lightlog  Workw  at  I«lceilar 


te]  lighting  plant  consists  of  a  Brush  two-pole 
t  dynamo  giving  290  amperes  at   115  volts 
mnmng  at  800   revolutions  per  minute.     This  is 
I  from  the  same  sized  gas-engine  as  is  used  to  drive  the 


rvk  I  — Iftff l<>r  of  the  Lelcnter  Worli. 


Besides  this  machine,  there  are  two  Siemens 
I  «ieb  capable  of  giving  125  amperes  at  115  volts 
I  al  600  revolutions.  Two  smaller  gas-engines  are 
iT6  these  two  machines.    There  is  nothing  special 


that  the  voltage  is  increased  In  direct  proportion  to  the 
current  flowing  in  the  circuit.  This  little  dynamo  is  wound 
for  a  maximum  of  150  amperes,  and  then  generates  10  volts. 
It  runs  at  a  speed  of  about  1^080  revolutions  per  minute.  This 
compensator  is  also  to  be  seen  in  Fig.  8,  Previoua  to  its 
use  trouble  was  found  with  the  arc  lamps  used  in  parallel 
off  the  low- tension  mams,  as  they  were  apt  to  hunt  Now 
the  voltage  at  the  further  end  of  the  line  is  kept  constant 
independent  of  the  load. 

The  Enginks, 

These  were  all  supplied  by  Messrs,  Crossley  Bros.,  and 
are  of  their  special  high  speed  electric  lighting  type.  The 
engines  driving  the  arc  lighters  and  the  larger  low-tension 
dynamos  are  each  capable  of  developing  50  li.h.p.,  using 
Dowson  gas,  and  running  at  200  revolutions  per  minute. 
The  engines  have  cylinders  16in.  in  diameter  and  a  21in. 
stroke.  As  there  are  no  batteries  as  a  stand-by,  it  is 
essential  that  the  engines  shall  bo  capable  of  running  con- 
tinuously.  Hence  an  efficient  arrangement  of  oiling  has 
been  devised,  and  added  to  the  engines  since  their  erection. 
The  crank  pin  id  oiled  by  means  of  a  centrifugal  oil  ahiold 
attached  to  the  crank.  A  sight- feed  lubricator  drops  oil 
into  this,  which  then  flows  up  into  the  crank-pin  bearing. 
In  this  way  very  prolonged  runs  in  time  of  fog  have  been 
made.  The  system  of  oil  catching  has  also  received  special 
I  attention.     The  first  foundations  of  the  engines  sudered 
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Fio.  S.>43eiieral  view  ol  tbe  £iiglDe'Rodm. 


(be  fwitcbboard  for  this  part  of  the  station, 
ttOT  placed   in  the  feeders  needs  special 
compensator  (shown  in  Figs.  5,  6,  and  7) 
by  Mr.  W.  B,  Sayers,  and  manufactured  by 
fttor  aod  Coulsoni  of  Glasgow,     It  consists  of  a 


from  the  oil  running  down  and  rotting  the  concrete. 
This  necessitated  the  renewal  of  the  foundations,  which 
are  now  covered  with  sheets  of  lead,  in  which  channels  are 
arranged  to  conduct  the  waste  oil  away  into  suitably 
receptacles, 
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mains.     Before  leaving  this  part  of  our  subjecfc, 
help  referring  to  the  painting  of  the  enginee. 
I  been  done  again,  and  each  engine  ib  ornamented 
^f  anns  of  the  Midland  Railway  Company. 

Thb  Gas  Geiocbating  Plant. 

Ukeeter  there  are  now  installed  two  complete  seta  of 
generators  and  boilers,  each  capable  of  developing 


proportion  of  carbon  monoxide,  from  which  power  is 
obtained  in  the  explosion.  Tbig  is  the  rough  idea,  but  in 
the  detailed  working  of  such  a  plant  great  care  is  needed 
to  ascertain  the  best  method  o!  working  to  produce  uniform 
and  good  gas. 

It  is  to  the  determination  of  the  best  method  of  working 
these  generators  that  Mr.  Goodcbild,  the  resident  engineer, 
has  devoted  special  attention.     The  results  be  has  acnieved 
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Vv,    8,-  <1oueri*l  View  of  Con]];>«ntator. 


(100  b.p,  at  the  engine.     Each  set  has  its  own  gas- 
r,  hydraulic  box,  coke-scrubber,  and  sawdust  scrubber. 
>Tition  of  this  plant  is  shown  in  Fig.  9,     The  boilers 
both  used  at  the  same  time,  as  one  will  eupply 
Hi  stemn  for    both    generators.     As    regards  the 
ol  the  appamtus,   we  may  state  briefly,  for   the 
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kof  oar  younger  readers,  that  the  generators  consist 
*  ikI  cylinder  with  firebars  a  few  inches  from  the 
The  fire  is  of  anthracite  coal,  and  the  jet  of  steam 
risdtr  the  bars  regulates  the  production  of  power 
^  purltal  combustion  only  and  the  decomposition 
raHi]t«  in  the  generation  of  a  considerable 


can  be  best  seen  from  the  following  figures.  The  total  cost 
per  unit  for  the  half  year  ending]  December,  1895,  was 
3*30d.,  and  in  this  period  4  61b,  of  coal  were  consumed  in 
the  generator  for  every  Board  of  Trade  unit  developed  by 
the  dynamos.  For  the  first  half-year  of  1896  the  cost  per 
unit  was  3"09d.,  and  the  pounds  of  coal  per  unit  3 "66. 
Finally,  for  the  first  half  of  1897  the  cost  per  unit  was 
further  reduced  to  2  8d.,  and  the  coal  per  unit  to  3  03lb. 
From  these  figures  it  will  be  seen  that  the  coal  required 
has  been  reduced  from  4'6lb.  to  3  03lb.,  or  by  34  per  cent. 
This  reduction  has  largely  been  effected  by  the  use  of  a 
cheaper  class  of  coal.  Up  to  July,  1896,  both  the  gene- 
rators were  worked  with  ordinary  anthracite  coal  At  that 
date  one  of  the  generators  was  altered  to  use  machine- 
washed  anthracite  peas,  which  cost  Ss.  to  9s.  at  the 
pit*8  mouth,  After  adjusting  the  working  arrangements, 
it  was  found  that  25  per  cent,  better  gas  could  be 
obtained  with  the  small  coal.  With  the  ordinary  anthracite 
a  fire  about  4ft.  deep  was  used  in  the  generator,  whereas 
with  the  machine  washed  peas  18in.  of  fire  gave  beat 
results. 

The  better  results  obtained  are  said  to  be  due  to  a 
greater  uniformity  in  the  fire  itself.  With  the  large 
coal  and  the  cup  and  cone  method  of  charging,  the  larger 
pieces  get  to  the  outsido  and  allow  a  certain  proportion  of 
steam  and  air  to  get  through  unafiected.  With  the  small 
coal  the  grate  area  has  been  reduced  to  2ft.  6in.|  while  the 
lining  of  the  generator  is  3ft.  The  second  generator  was 
converted  to  use  the  peas  soon  after  the  improvements  in 
the  quality  of  gas  had  been  established.  The  advantages 
of  the  small  c^  may  be  summed  up  as  follows :  first, 
25  per  cent,  better  gas,  enabling  the  lOOh.p.  furnace  to 
develop  120  h.p.  to  130  h.p. :  second,  a  more  even  quality  of 
gas  ;  third,  the  reduction  in  the  cost  of  fuel ;  ant!  lastly, 
the  fact  that  the  generator  can  be  started  up  in  much  less 
time.  It  is  usually  found  that  in  10  minutes  good  gas  is 
obtained. 

The  complete  figures  as  to  the  cost  of  working  at 
Leicester  for  the  half-year  ending  Juno  30,  1897,  are  as 
follows.  The  second  column,  headed  1896,  gives  the  corre- 
sponding figures  for  the  first  half  of  that  year  : 
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1896.  im. 

Arc  latnpt  in  ntt .«.«••.• 137  111 

Incandesoento »..»...         288  ...         ^"20 

Total  uniU «...       126,514  ...  137,070 

Total  cost  ^ £1,631     9     1     ...  £1,604  16    9 

Total  costi  per  onU «,*, ,.         BiM,  ...  2  gd. 

Labour  per  unit   .«...,..m^«*«..        l*42d*  ...  l'49d. 

Stores  and  carbooA ,,..,        ]19d«  .,.        '^6d. 

lUpalrs *\^\.  ...         I6d. 

Coal......... -.Tid.  ...        'ISd. 

For  the  same  half-year  in  1807  the  cost  per  unit  generated 
by  town  gas  was  I  42d.  For  compiirison  with  a  steam 
plant  the  ngurefl  obtained  from  Derby  for  the  same  half- 
year  are  as  follows  :  total  cost,  2'7d,  per  unit ;  coal,  *58d.  At 
Derby,  however,  there  are  no  arc  lamps  to  be  trimmed, 
which  saves  considerably  in  the  labour  item.  At  Sheffield 
the  figures  are  2'64d.  per  unit  for  total  cost  and  *54d.  for 
coal. 

It  is  interesting  to  note  that  ii  the  Leicester  installation 
had  been  worked  without  any  town  gas  beiiig  used,  the 
average  cost  per  unit  would  be  reduced  to  2-67d.    This 


ELECTRIC   LIGHT  INSTALLATION   AT  THE 

WESTERN  INFIRMARY,  GLASGOW. 


F^rly  last  year  the  governors  of  the  Western  Inf 
Glasgow,  which,  with  the  Royal  and  Victoria  Infir 
supply  the  bulk  of  the  hospital  requirements  of  the  i 
city  of  the  empire,  decided  finally  upon  the  introdc 
of  the  electric  light,  although  the  question  had  beeti  i 
consideration  for  some  considerable  time  past.     In  tme%\ 
requisite   engine  and  boiler  rooms  had  been  built  al  I 
same  time  as  the  new  laundry  buildings  were  put  iip  i 
three  or  four  years  ago. 

The  governors  instructed  their  consulting  enginMr. 
Thomas  Young,  of  Glasgow,  to  draw  up  a  tpeciilcmi 
and   having    already  fitted    the  Victoria    Infirmary 
several    other    hospitals,   he   waa  well   acquainted    ^ 
hospital   requirements.     The  specification  was  iMtied 
contractors  early  in  June,  and  they  were  asked  to  sul 
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figure  is  easily  ascertained  from  the  quantity  of  town  m 
actuully  burned  during  the  half-year,  and  the  corresponding 
cost  of  anthracite  peas  to  produce  the  same  power. 

In  conclusion,  we  have  to  express  our  thanks  to  Mr.  W. 
I^angdon  for  his  courtesy  in  placing  these  figures  at  our 
disposal,  and  for  kindly  allowing  us  to  inspect  the  works. 
We  also  have  to  thank  Mr.  Goodchild  for  ex[»lain]ng  the 
various  steps  which  have  been  made  in  perfecting  the  plant. 


The  New  Qlasmw  Xasliie«r.— The  notices  in  all 
the  dailv  papers  that  Mr.  W.  A.  Cbamen  had  been 
appointed  to  the  position  of  chief  electrical  engineer  to 
Glasgow  was  somewoat  premature.  It  was  true  that  the  Elec 
tricity  Committee  had  recommended  his  appointment,  but 
a  committee's  recommendation  is  not  always  adopted.  We 
are  pleased,  however,  to  note  that  in  this  case  thero  has 
been  no  bitch,  and  that  at  the  meeting  of  the  full  Council, 
bald  yesterday  (the  6th  inst),  the  appointment  of  Mr. 
Cbamen  was  oonlirmed. 


alternative  lenders  (1)  for  three  60-b.h.p.  and  one  50  bj 
direct<;oupled  plants,  and  (2)  for  two  llOb.Lp.  slow «p 
horizontal  engines  driving  on  to  a  countershaft  by  mt 
of  a  belt  from  which  the  dynamo  would  have  been  dr 
ad  required,  and  one  50-b.h.p.  direct<ooupled  plaat 
careful  consideration  it  was  decided  to  adopt  the  i 
coupled  scheme.  Apart  from  this  decision,  it  raT^I 
mentioneil  that  the  directrdriveri  plant  came  t 
£5,S00  and  £6,000,  while  the  belt-driven  plant 
cost  some  £200  more  than  this  amounL  The  govj 
eventuallv  placed  the  work  in  the  hands  of  Mas 
and  Coutson,  of  Glasgow,  last  autumn,  uid 
tnstalhition  was  completetl  and  put  into  workin:-  — '^ 
the  time  it  was  needed  for  the  present  winter  1 

As  will  be  seen  from  the  block  plan  (Ft^.  1),  m.    pi 
and  boiler  bouse  are  placed  on  the  north  side  of  the 
buildings  at  a  distance  of  about  100  yards.     The  fteasi 
supplied  by  three  large  Ijuicashire  boilers,  which  also  sq 

steam  for  various  other  purposes  about  the 

boilers  were  built  by  Messrs,  Penman  aad  Co.. 
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enguiei  selected  were  Messrs.  G.  E.  BelHss  and  Co/s 
[»wr  maLke  of  enclosed  selMiibricating  qiiickrovolu- 
^nes,  fitted  with  tbeir  patent  system  of  forced  lubri- 
this  system  the  oil  is  supplied  to  all  the  bearings 
of  a  simple  pump  without  valvea  or  packing, 
•t  a  pressure  of  lOlb.  to  20lb.  per  square  inch 
A  tpecially  arranged  system  of  oil  channels. 
escaping  from  the  bearings  drains  into  the 
k  pit^  to  be  used  over  again.  The  type  of  engine 
itM  for  both  the  three  60«b.h.p.  set^,  and  also  for  the 
II  50*b.h.p,  set,  was  the  two-crank  single-eccentric  com- 
id  type»  as  will  be  seen  in  Fig.  2,  showing  a  general 
'  of  ihe  engine  room.  The  engines  are  fitted  with  the 
Ule  tjpe  of  governor,  and  in  the  case  of  the  three 
er  seta  it  wiU  be  noticed  that  this  is  carried  on  the  end 
bi  erankabaft  outside  the  casing,  while  in  the  small  set 

fe  of  the  governing  arrangement  is  enclosed  inside 
g.  With  the  engine  being  double  acting,  the  film 
Uie  pressure  mentioned  ah^ve  is  thoroughly  worked 
ihe  moving  parts,  and  lessens  friction  or  jar,  no 


and  this  is  automatically  drained  by  means  of  one  of 
Fleintz's  steam-traps.  This  trap  is  one  of  those  depending 
for  their  action  upon  the  expansion  and  contraction  of 
metals  ;  the  requisite  movement  is  obtained  by  the  expan- 
sion and  contraction  of  a  metallic  tube.  As  long  as  tho 
temperature  in  the  outer  case  is  below  212deg,  the  valve  is 
open,  but  when  this  temperature  is  reached  and  steam 
appears  the  vrdve  closes  itself,  but  the  moment  it  falls  again 
and  condensation  is  set  up,  and  the  valve  opens  and  the 
condensation  water  is  blown  off.  The  steam  and  exhaust 
pipes  are  of  cast  iron  with  copper  bends  down  to  the  engine; 
the  former  are  carried  overhead  and  the  latter  below  the 
floor  leveL  They  are  all  neatly  lagged,  and  are  fitted  with 
all  neceseary  valves,  etc.,  for  shutting  off  any  required 
section. 

The  dynamos  are  of  Messrs.  Mavor  and  Coulson's  well- 
known  make.  They  are  of  the  horizontal  type,  for  which 
this  firm  always  show  a  preference  in  all  but  their  very 
small  machines.  The  magnets  and  pole-pieces  are  of  wrought 
iron,  and  are  compound  wound.     The  armature  is  wound 
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iu:iu   viiries.     Dirt  m  uxcluded  from  the 
b^by  the  working  parts  being  closed  in,  but  this  is 
\  to  cleaning  or  ovcrhauh'ng,  as  the  casing  is 
\  a  hinged  door  at  the  back,  and,  if  necessary,  the 
hmi  of    the  cHRing  can    be   easily   removed   for 
I  or  repairs.  There  is  no  splash,  as  in  most  types 
k1  engines,  as  the  cranks  arc  never  immer^ied  in 
I  ho  At  once  seen  from  these  remarks  that  the 
itbft  rtiiLU  bo  far  more  effectively  done  than  in  the 
1-  "ting   engine,   as    in    this    latter  ciise, 
(1  one  direction,  the  film  of  oil  has  no 
'reed  between   the  surfaces,  but  in 
'  the  oil   tukes  an  appreciable  time 
riii^  iiDd  Ltic  tilni  is  >.u  '  to  last  until  the 

tcTMd  and  the  oil  on  i  bniss  comes  into 

TbiB  system  of  Md  to  be  so  efficient 

iben  taken  up.i-  i  couple  of  years'  full 

thown  hardly  any  aigtisj  of  wear.     We   must 
iwli^n  we  «aw  these  four  engines  running  at 
Infirmary  it  was  almost  impossible  to  telK 
*!j  HVAiixiaing  tfaeiDt  which  were  running  and 

.ry. 
^  utkm  A  separator  fitted  on  to  it»  own  bedplate, 


on  the  Sayers  system.  The  output  of  the  three  larger 
machines  is  500  amperes  at  116  volts  when  running  at 
450  revobttions  [ler  minute  ;  and  of  the  small  machine. 
150  amperes  at  116  volts  when  running  at  550  revolutions 
per  minute. 

From  the  photograph  of  engine-room  (Fig.  2),  it  wiU 
doubtless  be  noticed  that  the  plant  appears  to  be  very 
much  scattered,  but  the  reason  for  this  was  to  admit  of 
further  plant  being  added  between  each  of  the  present 
sets,  when  extensions  are  required.  By  arranging  the 
plant  in  this  manner,  it  2>re vents  the  engine- room  looking 
one-sided  in  the  meantime. 

The  main  switchboard  is  arranged  on  the  south  wall  of 
the  engine  room,  and  the  dynamos  are  connected  to  it  by 
means  of  cables  laid  underground  in  culverts.  The  switch- 
board constats  of  eight  slate  tablets,  as  shown  in  Fig.  3, 
which  are  mounted  on  a  teak  frame  and  attached  to  a 
wooden  screw  fitted  some  4ft,  from  the  wall,  and  over  the 
duct  carrying  the  cables  to  the  main  buildings.  The  switch- 
board is  arranged  for  five  dynamo  circuits,  although  oply 
four  are  at  present  installed^  and  14  distributing  circuits. 
The  negative  leads  are  all  carried  to  the  three  long  tablets 
at  the  bottom  of  the  board,  on  which  fuavbk  ^iwVowXfc  ^.t^ 
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fitted.  The  three  centre  panels  carry  the  regulating  gear 
for  the  five  dynamo  circuiU  as  ehown,  each  circuit  being 
exactly  similar,  and  coosieting  of  the  following  fittings ;  a 
fusible  cut-out,  to  which  is  immediately  connected  the 
dynamo  lead  ;  the  current  then  passes  through  an  auto- 
matic switch,  which  cuts  the  dynamo  out  of  circuit  when 
its  current  falls  below  a  given  point ;  and  after  passing 
through   one  of  Lord   Kelvin's  latest  pattern  of  ampere 


panels,  seven  on  cither  Bide.  Besides  oont&iiiiiig^l 
the  main  dynamo  circuits,  the  middle  panel  also  m 
one  of  l^nl  Kelvins  multicellular  voltmeten*  witk a, 
way  switch  to  put  it  on  to  either  dynamo,  and  alijl 
ampere^^uge  dmilar  to  the  others,  with  a  fltxibler^ 
ment  and  plug  arranged  for  takirv^'  the  cur 
being  taken  by  any  of  the  1 
effoctt'd  by  one   polo  of  the  i 


liifi  it 


II  i 


0^  o  v: 


K^'  w 


linn 


i  I  i 


"*'»     I  PM  5      ni 


^       .       .       , 


Fia,  a.^llalD  S^Uehboiira, 


gauges,  is  connected  to  a  common  'bus  bar.  These  auto- 
matic Bwitches,  or  minimum  cut-outs,  are  of  a  very  simple 
and  ftubstantial  make»  and  are  manufactured  by  the  con- 
tractors themselves.  The  general  appearance  will  be 
gathered  by  a  reference  to  Fig.  3 ;  the  coil  at  the  top  of 
the  cut-out  being  a  spiral  of  polished  copper  strip 
surrounding  a  soft-iron  core  with  pole-pieces  at  either 
end.      The    lower    portion    of    the    cutout    consists    of 


connected  to  the  main  hns  Vi.ir,  and  the 
flexible  connection,  which  cau  ^e  attached  fag^  ^ 
plug  to  either  of  the  circuita  on  the  lamps*  i 
switch,  so  that  by  thus  opening  the  switch  the 
current  of  that  circuit  i^  pa.^ea  through  tho  m 
It  uill  be  obacrved  Uiat  a  shunt  regalattng 
fitted  tor  each  dynamo  circuit. 

The  following  nine  circuits  at  present  kaVD 


Flu.  4.     Ocu«ral  View  ul  Ihs  tuUrtikwrf.  l^j^Utig  f4mUi*(fruJu  «  ()K<i4(»Mya|»h  by  VaIvmUi^cX 

a   simplt  switch   mechanism,   making   contact  by   means  |  switchlioard  :  (1)  doctor's  bmifH%  (2)  opemting  Uii 
of  a  Aorseshoe^haped  contact  piece  )>etween  two  blocks ;  I  nuraea*   home    and    winter  gnrdc^n^   (4)    er>*»i| 
an  arm  carrying  an  armature  is  hinged  at  the  l»«ck  of  this,  ,  (5)  main   building-^easr,    (6)  mair   ^-   "^  -  '- 
and  in  i*ucb  a  manner  that  when  held  up  by  the  solenoid  ;  main  building— west,  (8)  laundry  1  ,  vl 

the  switch  will   remain  in  contact,  but  woe n   relieved,  the     lal>oratory.  with  wnie  npaire  circuvi^  lelL  lux  nun 
jar,  linking  the   Itorneshoe  tihaped  cMjntact  t»ioc«,   knmks  it    sions,     One  pair  of  main*  is  carried  from  the  main 
ironi  1*  t  piuceii,  thua  breaking  the  circuit,     Oiich  of  the  above  mc  >«o  goti 

lliie  1  ^  <hes  an  arranged  on  the  two  rtide    direction  of  iha  main  lary 
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I  iwK  carried  on  insulaton^,  mounted  on  galv&iiLied 
iknckeU,  ftp&ced  about  12ft.   apart.     Extra  insulators 

«d  for  ipare  circuits  when  required.     This  duct  is 

1  from  the  back  of  the  smtchboard,  by  means  of  an 
tUdtr.  The  mains  going  to  the  nurses'  home  and 
fgiirden,  erysipelas  ward,  etc., are  carried  in  castiron 

All  the  mains  from  the  main  switchboard  terminate 
__  epole  fuse  distribution  boards,  fitted  on  the  ground 
rofe«co  part  of  the  building.  From  these  boards  a  pair  of 
I tt  carried  to  each  floor,  and  terminate  in  a  branch 

lion  board,  with  a  double  pole  fuse  foiN  each  circuit. 


le,  the  conductors  are  carried  on  the  surface 

( and  ceiling*  in  best  pine  casing,  but  when  it  is 

>  a&d  they  have  to  be  placed  under  floors  or  out 

are  ruu  in  solid  copper  pipe,  with  suitable 

\^tK$^  etc.    The  fuse  boxes  consist  of  polished 


^Ifeyi 


turned  on  or  off  from  either  end  of  the  duct  The  lights 
on  all  the  stairs  are  similarly  wired  with  two  switches. 
The  hoists  are  fitted  with  lights  connected  to  the  circuit  by 
means  of  strong  flexible  cords.  There  are  eight-ampere 
sockets  placed  about  the  various  20  wards  where  required 
for  the  use  of  cautery  instruments  and  other  medical  uses, 
and  three  similar  ones  flttod  in  the  theatres  (or  the  same 
purpose.  The  total  ruimber  of  lights  at  present  installed 
in  the  whole  of  the  buildings  consist  of  1^181  16'C.p  lamps^ 
107  32-c.p.  lamps,  and  34  50-c,p,  lamps.  These  all  consist 
of  plain  brackets,  plain  pendants,  or  wall  sockets  with  plain 
portable  lamps,  with  the  exception  ol  principal  entrance 
and  rooms  and  doctor's  house,  and  three  watertight  raising 
and  lowering  sevenlight  fittings  in  the  operating  theatre. 

Special  mention  must  be  made  of  the  manner  in  which 
the  work  in  this  last-mentioned  department  has  been  carried 
out.  The  needs  of  an  up  to-date  operating  theatre  are  chiefly 
that  it  should  be  quite  incapable  of  harbouring  microbes  or 
germs  of  any  kind,  and  for  this  result  it  must  be  able  to 
be  readily  cleansed  out  with  disinfectant  in  every  hole  and 
corner.  It  is  thus  evident  that  the  whole  system  must  bo 
watertight,  and  not  only  the  wiring,  but  the  fittings  also 
must  be  perfectly  watertight.  Furthermore,  both  wiring 
and  fittings  must  be  so  arranged  that  no  chinks  or  crevices 
are  left  fur  the  accumulation  of  dirt  This  at  once  prohibits 
the  use  of  any  method  of  pipes  carried  on  the  surface  of  the 
walla,  and  the  spaces  at  the  back  of  pipes  are  veritable  dust- 
traps.  On  the  other  hand,  any  system  of  tubing  beneath  the 
surface  would  have  to  be  so  arranged  as  not  to  deteriorate^ 
and  also  to  be  readily  accessible  for  drawing  in  new  wires  if 
necessary.  To  meet  these  requirements,  the  consulting  engi- 
neer decided  to  use  heavy  drawn  copper  tube,  buried  in  the 
cement  floors  and  behind  the  glazed  brick  walls.  Suitable 
junction  boxes  are  also  provided  for  getting  at  the  wires  if 
necessary.  This  copper  pipe  ends  in  a  metal  wall  box  fixed 
Hush  to  the  wait,  and  a  heavy  brass  bracket  screws  on  to 
this  by  means  of  a  kind  of  hose  union.  The  wires  throughout 
are  y^S.Vf,G,y  and  they  are  all  carried  direct  into  the  lamp- 
holder  terminals  without  joints  of  any  kind.  It  is  claimed 
that  a  jet  of  water  could  be  played  over  any  part  of  the 
building  without  doing  any  damage. 

The  pathological  laboratory  is  also  fitted  throughout  with 
the  electric  light,  but  as  this  is  used  in  connection  with  the 
Glasgow  University  (which  is  adjoining  the  infirmary),  the 


I    I 


KlG    (f.  — rartJUtUan  utid  Gulvanimtloti  At^pRTi^tun. 


-^-•tiiited  in  taak  cases.    Fuses  are  placed  on 
b«  but  (here  are  no  fuses  on  the  ceiling 

ma'  home,  the  lighu,  besides  being  provided 

I  •witeii,  have  a  main  switch  on  each  circuit 

f  tW  malron's  room.     All  the  corridor  lights  and 

are  on  circuits  by  themselves.     In  the 

6  in  gumrded  bulkhead  fittings,  and  are 

yinkj  twitches,  so  that  the  lights  may  be 


senate  of  this  latter  institution  is  charged  for  the  energy 
used  by  meter. 

In  connection  with  the  operating  theatre  we  must  not 
forget  to  mention  the  medical  apparatus,  which  has  been 
especially  designed  by  Mr  John  Trotter,  of  Gordon-street, 
Glasgow,  and  manufactured  by  him  in  his  own  workshops 
for  the  university  aathoritios.  The  accompanying  photo- 
graphs will  doubtless  prove  of  interest,  as  this  branch  of 
electrical  work  has  not  received  much  attention,  and  this 
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particular  apparatus  presents  several  features  of  interest,  it 
being  the  first  occasion,  we  believe,  in  which  this  class  of 
apparatus  has  been  arranged  for  working  off  the  lighting 
i  Circuit.  Fig,  5  shows  the  resistance  table  for  surgiciil  lamps 
and  cautery  apparatus.  The  cases  are  of  polished  teak, 
panelled  with  strong  brass  wire  gauze,  and  contains  a  large 
resistance  of  manganese  wire.  Two-volt  to  50-volt  aurgical 
lamps  can  be  attached  to  the  terminals  on  the  left-hand 
side,  and  by  means  of  the  adjustable  resistance  lighted  to 
any  degree  of  incandescence  required.  Current  for  the 
cautery  is  taken  from  the  right-hand  terminals,  instead  of 
altering  the  resistance  in  aeries  with  the  instrument  as  in 
the  case  of  the  surgical  lamps.  A  fixed  resistance  in  the 
base  passing  20  amperes  is  introduced  into  the  circuit,  and 
a  small  adjustable  rheostat  shown  behind  is  put  across  the 
terminals,  acting  as  a  shunt  to  the  cautery  instrument. 
By  adjusting  in  this  way,  not  only  is  the  current  more 
readily  controlled,  but  the  surgeon,  by  means  of  the  small 
switches  on  the  handle  of  the  cautery,  can  put  the  current 
on  and  off  as  required.  Although  these  switches  have 
barely  ^in.  of  a  breaks  even  with  20  amperes  there  is  no 
tendency  to  arc.  A  «» witch  is  provided  to  cut  off  the 
current  from  the  cautery  circuit  when  not  in  use,  and  as 
when  this  switch  is  closed  20  amperes  pass  through  the 
main  resistance,  whether  the  cautery  is  in  use  or  not,  a  red 
warning  lamp  h  provided  to  prevent  waste. 

The  photograph  Fig,  6  represents  the  apparatus  for 
faradisation,  galvanisation,  and  electrolysis.  It  can  be 
attached  by  a  flexible  to  any  of  the  five -ampere  sockets 
provided  throughout  the  building.  By  means  of  the 
resistance  seen  on  either  side,  the  current  for  electrolysis 
or  galvanisation  can  be  regulated  as  required.  The  quantity 
is  indicated  by  the  mill iampere- meter  reading  from  115  to 
250  milliamperes.  Switches  are  provided  for  reversing 
the  current  or  for  combining  it  with  the  faradaic  circuit 
from  the  medical  coil.  The  instruments  are  mounted  on 
polished  teak  and  are  being  provided  with  large  nibber- 
tyred  castors,  A  set  of  the  instruments  is  being  provided 
for  each  of  the  theatres. 

Throughout  the  building  all  the  work  appears  to  have 
been  carried  out  in  a  most  substantial  manner,  and  it 
reHects  great  credit  upon  ^fessrs,  Mavor  and  Coulson  for 
their  eitecution  of  it,  and  Mr,  Young^s  general  arrangements 
show  that  he  is  well  accustomed  to  the  special  needs  of 
hospital  work. 


NOTES  ON  ACCUMULATOR  CONSTRUCTION. 

BY  DtmOND  O.   FTTZ-GKBUD. 
\Copfrighi4 

LI, 

ThtM  notes  are  written  for  practical  men  having  a 
scientific  foundation  of  elementary  physics  and  chemistry, 
with  a  view  to  aid  them  to  design  and  make  reversible 
lead  batteries,  or  accumulators,  not  as  they  have  been,  but 
as  tbay  should  be,  oonstructed.  They  are  not  intended  to 
be  theoretical  beyond  the  point  at  which  theory  can  be 
utilieed  in,  or  bean  upon,  prM^ttoU  work,  A  question 
ariaei  aa  to  where  that  point  may  be  considered  to  be 
located.  Certainly  it  is  not  neeeauiry  to  consider  and 
weigh  the  various  theories  which  have  been  put  forward  to 
explain,  in  aoeordanoe  wiih  fundamental  laws,  the  action 
of  the  reversible  lead  couple.  Nor  should  we  assume  that 
it  is  |)Ossible  at  the  present  time  to  advance  a  theory 
perfect  and  accurate  at  every  point.  But  I  hold  that  the 
man  who  is  practical,  in  the  higher  sense  of  the  word, 
cwinot  work  contentedly  and  satisfactorily  to  himself 
without  having  some  clear  eonceptions  of  the  causes 
involved  in  hta  reenlu,  Felix  ^  poiuU  fwum  copiomri 
eamoi  is  a  maadm  peculiarly  applicable  in  hit  caee. 
If  he  cannot  find  an  accordant  explanation,  be  likee  to 
know*  at  lewf,  why  that  should  be  the  case— where  the 
mistakei^  n  made  and  where  the  difficulties  exist 

Wlten  I  ^  I  Rian  that  I  do  not  know  the  gaseous 

beat  of  oxygen— wbich  is  involved  in  some  of  our  thermo- 
dynamic equations^and  that»  in  spite  of  the  fact  that 
oxygen  bu  been  liquefied  and  solidified,  I  do  not  know 
Jbet  aayl>ody  knows  it^  his  mind  may  be  relieved  and 


enlightened  :  he  at  least  sees  one  of  the  I 

have  to  be  jumped  before  he  can  reach  Ibe  g 
you  diminish  a  glaring  discrepancv  by  makiO] 
a  calorific  value  nas  been  added  where  it  if 
subtracted,  he  is  pleased  to  find  bimafilf  m 
to  a   required   explanation.      So  long  ee 
abstract,  it  is  better  to  offer  the  practical 
rather  than  too  little  ;    for  it  can  be  tkipf 
place  and  be  taken  up  afterwards  at  leisnm 

LIl, 

A   forcible   illustration   of   the  diffeieiioe 
thermic  and  endothermic  compounds  may  be 

I  have  in  this  gasometer  3  dyad  gramaie 
132  grammes  =  70  325  litres  of  carbonic  aaby 
ie.,  nearly  2^  cubic  feet  of  the  gas,     AliQ^ 
have  2  dyad  gramme  equivalents  =^36 
I  add  the  water  to  the  contents  of  the  _ 
with  42  grammes  (3  gramme  atomi)  of  oitrogei 
(1  gramme  atom)  of  oxygen,  and  I 
atom)   of   hydrogen.      The  total   weight  of 
mixture  is  thus  227  grammes,  or  half  a  pCftiii 
Now  if  it  were  not  for  the  presence  of  the  1 
1  criih  (11*19  litres) — of  hydrogen,  wbieb  M 
with  one-half  the  quantity  of  oxygen 
free  state,  the  contents  of  the  guomel 
most  inert  and  innocent  charaeter;  the 
of  the  carbonic  anhydride  in  the  water,  widi 
of  carbonic  acid  (H  >C0.),  and  a  very  sligbl 
temperature^  l^eing  t&e  only  actions  QCCUfrin 
exceptions  mentioned,  including  the  additaoi 
of  oxygen,  the  affinities  are  satisfied  ;  the 
compounds  present  having  at  some  period  fa 
virtue  of  the  affinities  or  attractive  foross  1 
In  regahi  to  the  uncombined  bydropen,  ve 
if  it  were  required,   bring  about  its  eom 
oxygen  to  form  9  grammes  of  water,     MTbel 
to  note,  is  that  by  so  doing  we  should  ]mdl 
of  heat  sufficient  to  raise  34,180 
grammes  of  waler  from  the  temperatore  el  4< 
of  6deg,  C— t<i,,  "ia.lSO  calories  of   Dnltt 
'*  grandes  calories''  (kilocalories),  termed  aim 
by  ContinenUil  engineers.     Now,  in  cases 
accuracy   is   out  of    the  question  (as  m 
"calorific  equivalenU"  arrived  at  tndiroetlj 
so  small  a  unit  as  the  calorie  of  Dutoog  ia 
as  well  as  inconvenient,  and  1  propoee  tl 
in  these  notes  the  hiloealaru,    Ileferring  to  Sei 
it  will  be  seen  that  the  foot-pound  of  wvir 
open  to  objection  than  the  small  calorie,  and 
be  convenient,  generally,  to  substitute  for  tl 
as  a  mechanical  unit  of  work,  retaining  also 
metre  as  the  metrical  unit  of  work.  Aj  the  m 

work,  the  watt-hoar  ==^.  hoiee-powec  bB«r 

neither  too  small  nor  too  large*    Thus  we  hd 
'867  kilocaloria, 
1  184  foot-ton  • 


One  watt-hour 


One  kilocalorie  = 


I 

746 
367*       kilagrammetria* 

[     1 153  watvbour. 

I     1361  foot^toa»  0  00152 

\  hour. 

1^423  3      kilogrmmaetm^ 

To  continue,  if  1  gramme  of  H  combiiiaiig  • 
of  0  evolves  34  18  kilocalories,  what  wed 
would  it  take  to  deoompoee  our  36 
the  gasometer  t 

34  18  X  4  X  1  361  -  185  foottoos  (-SOII 

Now,  bow  many  fool-loos  of  work 
decom{iose  our  132  grammas 
oxygen,  and  how  should  w<i 
anafysis  l  The  sun  —the  great  purveyor  ef  { 
ing  that  which  it  pleases  us  to  eay  ««  nm 
action  of  iu  chemicel  nsya  upon  the  leal 
ing  pUnt,  readily  effect  the  deeoopoelltQI 
anhydride ;  but  to  us,  wiih  all llw  tmrntm^ 


»   ot  Oa.  inii 
we   Ml   aboQl 
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diffiool^.  The  only  way  I  know  is  to  pass  the 
uted  potaadum  or  sodium,  either  of  these  metals 
with  the  oxygen  and  liberating  the  carbon, 
e  may  take  it  from  a  good  authority  (Thomson) 
vad  gramme  equivalent  of  C,  in  combining 
lyad  equivalents  of  gaseous  O,  evolves  about 
ries;  and  thus  it  would  theoretically  require 
L  of  the  same  calories,  or  397*5  foot-tons  of 
ieoompose  our  three  dyad  equivalents  in  the 
The  remaining  constituents  of  our  mixture 
dy  in  the  uncombined  condition,  the  work  we 
ire  to  expend  in  completing  the  decomposition 
ore  is  186*6  +  397*5  =  584  toot-tons  of  work  = 
)ower  hoiir.  (Note  that  the  compounds  contained 
meter  are  all  exothermic,  since  they  evolve  heat 
mation  and  absorb  heat  in  their  decomposition.) 
ave  in  this  porcelain  dish  nearly  5  (4*8)  fluid 
a  ooloiirless,  oily  fluid  resembling  glycerine 
rom  which  compound,  in  fact,  it  has  been  pro- 
lie  fdlowisg  reaction : 

a,0,+3HN03  =  C3H,(NO,)303-H3H30. 

fl^  from  your  sudden  withdrawal  to  a  respectful 
lat  yoQ  know  what  this  compound  is.  Yes,  it  is 
wed  by  Sobrero  in  1847,  and  termed  by  him 
ine  ififi^Q^O^jd^,  But  pray  come  back; 
Hiie  as  thia  is,  and  if  you  understand  its  "  little 
Qompoand  is  by  no  means  so  dangerous  as  you 
ik  indeed,  I  believe  you  could  not  readily  explode 
ed.  I  assure  you  that^  if  you  will  let  me  apply 
ed  match,  this  will  be  quenched  in  it ;  and  the 
mm  with  a  smoky  flame,  without  explosion. 
heat  it  on  an  iron  plate  at  a  temperature  below 

It  win  slowly  evaporate,  and  idtimately  take 
g  rapidly,  but  not  exploding.  Well,  if  you 
offieient  confidence  in  me,  I  will  not  try  any 
I  with  it;  bat  merely  remark  that^  if  we  did 
aav  pcHtion  of  it^  above  360deg.  F.,  or  if  we 
lioae  oy  friction  a  minute  portion  of  mercuric 
HgG^.O^xELO)  in  proximity  to  it,  it  would 
tow  a  big  hole  through  the  table,  render  the 
and  its  contents  quite  unrecognisable,  and 
ar  i^aas  in  the  neighbourhood,  but  might  cause 
r— as  Henry  Byron  used  to  say  he  often  did — 
pieces." 

I  nave  to  note  is  that  the  weight  of  this  nitro- 
od  that  of  the  several  elements  composing  it, 
the  same  as  in  the  mixture  contained  in  the 

Thus:  C3H5(N02)303  =  3C02  +  2H20  +  3N  + 
IS  components  of  the  mixture,  as  we  have  seen, 
r  their  decomposition  a  horsepower  exerted 
te  than  39  minutes;  what  amount  of  work  is 
decompose  the  former  ?  Well  may  you  smile  ! 
Nmd  of  nitro-glycerine  certainly  does  not  absorb 
ts  decomposition  ;  for,  if  placed  on  the  top  of  a 
isg  between  two  and  three  tons,  it  will,  if  its 
km  be  brought  about  by  firing  a  fuse,  explode 
|K)rt  of  a  heavy  gun,  shattering  the  rock  into  a 
laees.  The  compound  is  endothermic ;  it  absorbs 
the  varions  steps  of  its  formation,  and  evolves 
ils  decomposition. 

LIIL 

e  vgnk,  of  the  decomposition  of  a  compound,  we 
loM  light  of  the  fact  that  this  is  ordinarily  a 
not  of  the  molecules,  in  which  more  stable  com- 
n  those  originally  present  are  composed.  Thus, 
■nosition  of  organic  compounds,  albumen,  fibrin, 
■em,  i^aten,  etc,  which  are  all  endothermic, 
oken  up,  and  H^O,  COj,  HNO3,  HgS,  etc.,  which 
vmie,  become  formed  with  production  of  heat. 
casnNMmds  are  there  which,  like  the  oxides  of 
9aaa  An|03)and  the  oxides  of  platinum  (PtO 
bheeome  decomposed  into  their  ultimate  elements. 
,  the  deeomposition  of  a  compound  seldom 
r;  it  cannot  be  said  to  occur  by  syntheMSf 
aboat  to  combine  are  not  free;  it  takes 
gMJrtiiii  or .  interchange.  Even  in  the  case  of 
Mliflk  the  dyad  metal  is  combined  with  two  dyad 
Pm  bar  coaibiniog  litto  free  in  the  double 


molecule,  the  decomposition  which  is  brought  about  by  a 
comparatively  slight  elevation  of  temperature  results  in  the 
formation  of  a  compound  (Pb^Og)  of  greater  stability,  having 
but  two  free  links.  When  by  the  action  of  some  deter- 
mining cause,  such  as  a  rise  of  temperature,  the  actinism  of 
the  solar  rays  or  a  vibratory  shock,  metathesis  occurs,  the 
energy  developed  must  obviously  be  proportionate  to  the 
difference  between  the  active  and  resisting  affinities  in  play. 
In  the  case  of  nitro-glycerine,  a  compound  produced  by  the 
reaction  between  two  endothermic  l)odies,  the  constituent 
affinities,  which  become  the  resisting  affinities,  are  feeble ; 
whilst  the  active  affinities  brought  into  play  by  the  cause 
determining  metathesis,  and  resisting  in  the  formation  of 
CO2  and  R.2O,  are,  as  we  perceive  from  the  heat  attending 
such  formation,  of  the  most  energetic  character.  Thus  the 
energy  which  would  be  rendered  kinetic  by  the  decomposi" 
tion  of  our  227  grammes  of  nitro-glycerine  can  scarcely  be 
much  less  than  the  584  foot-tons  of  which  the  heat  value 
is  evolved  in  the  composition  of  3  dyad  gramme  equivalents 


of  COg  and  2  of  H^. 


LIV. 


1^ 


Stored    energy — potential    (f  s)    or    kinetic  {m  -,  *in 

o 

absolute  measure) — is,  in  ordinary  parlance,  expended  in  the 
production  of  work  (//).  But  all  work  is  necessarily  a 
storage  of  energy.  Work,  then,  is  the  conversion  of  one 
form  of  stored  energy  into  another ;  although  we  measure 
work  by  the  quantity  of  energy  converted.  Energy  is 
rendered  potential  by  the  separation  of  (a)  masses,  or  (b) 
molecules  and  atoms.  Potential  energy  is  rendered  kinetic 
by  the  falling  together  (accessus)  of  (a)  masses,  or  (h)  mole- 
cules and  atoms.  In  our  solar  system,  the  sun  (LII.)  is,  so 
far  as  I  know,  the  sole  agent,  with  one  exception,  which, 
directly  or  indirectly,  effects  the  storage  of  energy  by  the 
separation  of  masses  or  of  molecules  and  atoms.  The 
exception  is  the  moon,  which  aids  in  storing  the  energy 
developed  in  the  tidal  ebb  and  flow. 


FORTHCOMING  EVENTS. 


The  following  are  some  of  the  announcemeiits  for  the  forth- 
coming week  r 

Saturday,  Jan.  8.— Royal  Institution,  Albemarle-street.  3  p.m., 
Prof.  Oliver  Lodfire's  last  lecture  on  '*The  Principles  of  the 
Electric  Telegraph." 

Monday,  Jan.  10.— Institution  of  Civil  Engineers  (Glasgow 
Association  of  Students),  second  annual  general  meeting. 
Institution  Rooms,  207,  Bath-street,  Glasgow,  7.45  p.m.;  "The 
Present  and  Prospective  Uses  of  Electricity  on  Board  Ship,"  by 
Mr.  E  George  Tidd,  A.M.I.C.E.,  A.I.E.E.,  etc. 

Tuesday,  Jan.  11.— Rontgen  Society,  11,  Chandos-street, 
•  Cavendish -square,  W.,  general  meeting,  8.30  p.m.;  "Practical 
Work  with  the  XRays,"  by  Mr.  W.  Webster,  F.C.S.— 
Institution  of  Civil  Engineers,  Great  George-street,  Westminster, 
S.W.,  oidinary  meeting,  8  p.m.,  "The  Machinery  Used  in  the 
Manufacture  of  Cordite,"  by  Mr.  E.  W.  Anderson,  A.M.LC.E.— 
Royal  Colonial  Institute.  Northumberland-avenue,  meeting  at 
the  Whitehall  Rooms,  Hdtel  M6tropole,  8  p.m.,  *'  The  Goldfields 
of  Ontario  and  British  Columbia"  (with  lantern  illustrations),  by 
Mr.  Edgar  P.  Rathbone,  M.I  E.E.,  A  M.I.C.E  ,  etc. 

Wednesday,  Jan.  12.— Society  of  Arts,  John-street,  Adelphi, 
juvenile  lecture  (No.  2),  7  p.m.,  "Fire,"  by  Prof.  W.  Ramsay, 
Ph.D.,  F.R.S. 

Thursday,  Jan.  13. — Institution  of  Electrical  Engineers,  ordinary 
general  meeting  at  Institution  of  Civil  Engineers,  Westminster, 
8  p.m  ,  presentation  of  premiums  and  inaugural  address  of 
the  President  (Mr.  Joseph  W.  Swan,  F.R.S.). 

Friday,  Jan.  14.— Institution  of  Civil  Engineers,  Westminster, 
students'  meeting,  8  p.m.,  *' Mechanical  Draught,"  by  Mr.  R. 
Gordon  Mackay,  Stua.Inst.C.E. 


The  X-Rfiys  in  Warfare. — A  mail  letter  in  the  Daily 
News  says  that  the  Rontgen  rays  have  been  of  the  greatest 
service  to  the  medical  officers  with  the  Indian  frontier  force. 
Bullets  have  been  extracted  and  limbs  set  which  would 
have  presented  great  difficulties  but  for  the  rays,  and  the 
negative  results  obtained  have  been  of  great  use,  too,  in 
showing  that  a  bullet  is  not  embedded  or  a  limb  broken. 
Where  there  have  been  severe  contusions — considering  that 
the  total  casualties  in  this  campaign  already  amount  to 
something  like  700 — the  Rontgen  rays  have  had  a  most 
extensive  trial,  and  the  results  have  been  mo&Vi  bsA^sHaj^Vstj  « 
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FINANCE  AND  TRACTION. 

It  is  now  uearing  a  couple  of  years  s3Qca«j| 
to  some  remarks  of  OQts  hinting  that  tr 
would  hardly  develop  at  the  rapid  rate 
advocates  imagined,  we  were  assured  the" 
would  be  the  case.  Time  has  proved  our 
tion.  But  we  are  glad  to  say  that  at  last  Ibei 
to  be  a  better  indication  that  progress  wil 
rapid.  Progress,  however,  is  not  spont 
has  be  assisted.  So  far  as  municipalitii 
cerned,  om*  remarks  will  not  apply.  A  fe^ 
the  tramway  companies  in  the  United  Eti: 
generally  in  a  moribund  condition.  Here  i 
were  some  flourishing  concerns,  but  these^ 
and  far  between.  The  value  of  electric 
was  urged.  It  was  shown  to  be  taking 
in  America,  but  there  the  cooditic 
differed  from  those  holding  here. 
the  promises  of  electric  traction  explc 
been  fulfilled,  very,  very  few  of  the  can 
Great  Britain  were  in  a  position  to 
these  advantages.  They  had  no 
could  not  get  money.  The  mane 
panies  of  America  and  Germany  were 
solve  the  problem.  They  obtained  a 
influence  of  suitable  tramway  concerns 
gested  new  lines,  found  the  money  for 
from  one  form  of  traction  to  the  other, 
out  that  change.  When  a  close  examinatic 
into  the  various  concerns,  it  will  be  foi3 
say,  the  initiative  has  been  from  witlaSi 
the  money  has  come  from  without. 
but  repeating  itself  in  all  this,  for  the  del 
of  central-station  work  arose  much  in 
Elsewhere  in  this  issue  we  give  a  dia 
what  we  may  term  the  appreciation  of 
in  various  central  stations  that  are  io 
of  private  companies.  Of  course  we 
nor  would  it  do  to  prophesy^  that 
undertakings  under  similar  mauagement 
similarly  remunerative.  There  are 
companies  and  electric  light  compauM 
there  are  tramway  concerns  and  trami 
Some  businesses  will  never  prove  sal 
we  may  venture  to  say  that,  in  our  opi 
chosen,  well-managed,  and  welKequippedl 
schemes  will  succeed  as  well  as  pnrel] 
Bcbemes*  The  ideal  state  would  perhaps 
bination  of  the  two,  and  it  is  only  this 
that  renders  us  favourable  to  the  view  of 
isation  of  tramways.  It  is  now  an  open 
the  system  here  described — namely,  tbt 
a  controlling  interest  in  existing  tramwm^ 
and  the  energetic  exploitation  of  new  scbei 
being  actively  carried  on  aronnd  us,  and  in  ll 
future  some  of  these  schemes  will  be  rip« 
to  be  commenced. 


the  I 


SECRECY. 

The  daily  papers  informed  us  a  few 
that    during    the    whole    period    of    Ui«i 
imbroglio,  cypher  messagos  had  been 
stantly    between    the   (Government 
representatives   of   this    country    in 
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information  also  said  that  though  endeavoars  had 
been  made  by  interested  parties  to  read  the 
cypher,  the  attempt  had  hitherto  failed.  There 
aie  some  experts  who  contend  that,  given  time 
and  patience,  any  cj^her  message  can  be  read, 
bnt  Mr.  Bice  claims  to  have  devised  a  system 
by  which  absolute  secrecy  is  attainable.  Be  that 
as  it  may,  our  question  is  the  old  one — Why  is  this 
country  so  lax  as  regards  strategical  cables  as  to  be 
unable  to  send  messages  that  do  not  come  into  the 
hands  and  under  the  eyes  of  possible  rivals  ?  We 
have  had  sent  us  a  map  on  Mercator's  projection 
of  the  world's  telegraphic  system,  1897,  by  Charles 
Bright,  which  shows  clearly  that  under  any 
ordinary  circumstances  all  our  messages,  impor- 
tant from  an  Imperial  point  of  view  or  not,  do 
pass  through  places  over  which  possible  rivals 
have  control.  Our  patriotism  seems  to  lie  in 
the  direction  of  telling  everybody  what  you  are 
doing,  and  taking  the  chance  of  the  chapter  of 
accidents  to  come  out  ahead.  We  rely  on  the 
secrecy  of  our  cypher,  but  surely  it  would  be  better 
to  have  a  double  check  such  as  would  obtain  if  the 
communicating  lines  passed  through  none  but  our 
own  possessions.  What  is  the  position  of  affairs 
with  regard  to  that  Pacific  cable,  which  ought  to 
be  the  connecting  link  in  the  chain  of  telegraphic 
communication  we  desire  ? 


CORRESPONDENCE. 

*'  One  man'!  word  it  no  man'i  word 
Jnatlo*  Doodi  thai  both  bo  hoard." 


i 


EDMUND'S  AUTOMATIC  SWITCH. 

Sib, — The  following  diagram  may  help  your  last  week's 
enquirer  to  understand  the  working  of  the  Edmund's  auto- 
matic public  lighting  switch.  My  previous  explanation  was, 
perhapsy  too  briefly  put  to  be  intelligible. 

l%e  objects  of  this  switch,  apart  from  the  usual  and 
obyiouB  one,  seem  to  be:  (1)  The  substitution  of  incan- 
desctfita  for  arcs,  and  mce  versd^  for  the  public  lighting,  con- 
trolled from  the  lighting  works.  In  respectable  com- 
munities there  is  not  much  need  of  a  blaze  of  light  all 
night  lon^  and  it  is  no  saving  to  send  men  round  to 
switch  out  arcs  and  switch  in  incandescents  by  hand.  The 
iubetitution  effects  an  economy  in  current  and  also  in 
trimming  labour  and  material.  (2)  The  replacing  of 
indiTidual  arcs  by  incandescents,  in  the  event  of  the  lamp 
mechaoism  failing  to  act^  which  is  not  uncommon  with 
eoDtinuoua-current  lamps.  (3)  The  extinguishing  of  the 
ineandescentB.  The  arcs  are  taken  off  the  usual  series 
circuits,  and  the  incandescents  come  off  the  private  lighting 
cirenita. 

The  solenoid,  A,  is  in  series  with  the  arc,  so  that  when 
cmrent  flows,  the  core,  to  which  the  switch  lever  is  attached, 
tt  sacked  up,  as  in  I.,  out  of  the  incandescent  contacts. 
Whm  the  arc  current  is  switched  off  the  cores  drop,  as  in 
IL,  thus  putting  in  the  incandescents.  So  far,  the  con- 
tinaoas-carrent  and  alternating-current  types  are  somewhat 
similar  in  working ;  bnt  when  it  comes  to  switching  out 
the  incandescents  the  continuous-current  switch  utilises  a 
pivoted  permanent  ma^et^  B,  placed  with  the  poles  near 
the  end  of  the  solenoid.  This  permanent  magnet  has  a 
catch,  C,  which  on  a  reverse  current  being  sent  through  the 
are  circnit  books  under  the  sucked-up  core,  and  prevents  it 
falling  down  when  this  momentary  current  ceases.  This 
keeps  the  core  up  during  the  day.  When  lighting-up  time 
eoflses  ssain  the  ordinary  arc  current  attracts  the  magnet 
lo  its  &engagement  position,  and  all  is  ready  for  the 
incandescents  to  come  on  at,  say,  midnight 

Where  alternating  current  is  used  a  magnet  would  be  no 
good,  not  to  mention  a  reversed  current^  so  a  cam  action 


combined  with  a  halved  current  imnulse  replaces  it  Before 
lighting  up,  the  core  is  held  in  tne  off  position  by  a  pin 
(which  had  been  brought  into  action  by  the  halved  current), 
and  when  the  arc  current  comes  on  it  disengages  the  pin, 
so  that  when  the  arcs  are  cut  off  at^  say,  midnight  the  core 
drops  by  gravity  to  position  II.  (incandescents  in).  A 
switching  on  of  half  the  arc  current  then  cuts  off  the 
incandescents  and  pins  the  core  up  to  position  III.,  where 
it  stays  the  rest  of  the  day. 
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EonuNOS  )\uTon(\Tic  ?ubuc  Lighting  Switch 

Trusting  this  may  be  a  sufiiciently  explicit  description 
of  an  apparatus  that  is  now  working  successfully  in  several 
English  towns — Yours,  etc.,  J.  H.  C.  B. 


REVIEWS. 


KleotrlAsl  Traetlon.    By  Ernest  Wilsok,  WhitSch.,  M.I.B.B. 
Edwin  Arnold,  London.     Price  58. 

This  book  bears  too  close  a  resemblance  in  title  to  that 
entitled  "  Electric  Traction,"  by  the  late  A  Reckenzaun, 
otherwise  these  two  books  have  not  much  in  common.  The 
work  consists  of  ten  chapters  and  an  appendix,  the  latter 
iving  the.  text  of  the  Board  of  Trade  regulations  for 
•lackpool,  South  Dublin,  etc.  There  is  also  a  gfMd  index, 
the  lack  of  which  detracts  so  much  from  Dr.  Louis  Bell's 
otherwise  admirable  work.  As  might  be  exi>ected,  Mr. 
Wilson  deals  more  fully  with  some  of  the  details  of  Prof. 
John  Hopkinson's  work  than  do  previous  writers.  The 
introductory  chapter  touches  briefly  on  the  tractive  agents 
used  on  street  railways  or  tramways — these  are  horse, 
steam,  cable,  and  electricity.  In  a  short  table  we  are 
told  ''  the  following  figures  represent  roughly  the  average 
results  obtained  in  practice:  horse,  9d.  to  12d.;  steam,  12d.; 
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cMt,  9d. ;  electricity,  Sd"*  That  is,  these  figures  mre  the 
**  cent  of  driving  a  tramcar  ooe  mile  under  the  different 
syatema/'  It  ma/  be  doubted  whether  electricity  is  not 
a  little  too  favourably  treated  in  this  comparison,  and, 
further,  it  may  be  asked  to  which  of  the  electrical  systems 
does  thiB  figure  Apply.  The  question  of  adhesion  and 
tractive  force  is  treated  at  some  length,  and  it  is  stated 
that  the  tractive  effort  required  by  a  South  Ijondon 
Railway  train  is  '*  about  2161b.  per  ton  of  locomotive,  or 
73lb.  per  ton  of  train,  the  weight  of  the  locomotive  being 
taken  as  135  tons,  and  the  complete  train  as  40  tons."  It 
is  pointed  out  that  the  conditions  in  the  subway  differ  from 
those  iti  the  open,  and  thus  the  suggestion  is  given,  *'  if 
2001b.  per  ton  on  the  driving  wheels  be  taken  as  the  basis 
for  the  lowest  limit  of  adhesion,  it  will  not  be  far  wrong/' 

The  second  chapter  deals  with  the  direct-current  motor 
and  its  control,  noticing  Hrst  the  clas-siticatioii  of  armatures 
into  slotted  afid  smooth  coix%  the  former  type  being  pre- 
ferred in  America,  the  latter  in  Europe,  Their  advantages 
and  disadvantages  are  discussed,  but  no  very  definite 
verdict  is  given  for  either  The  general  theory  is  discussed, 
with  special  practical  illustrations  of  the  motors  on  the 
Siemens  locomotives  described  by  Mr,  Greathead  in  his 
paper  at  the  Civil  Engineers.  Methods  of  control  and 
various  types  of  motor  are  described.  It  is  exceedingly 
diflicult  to  arrange  the  infonnation  in  any  book  so 
that  the  minimum  trouble  arises  in  consultation,  and 
perhaps  it  was  impossible  to  have  all  the  information 
about  motor  tests  at  one  place ;  hence  we  get  on  p.  44 
the  results  of  a  test  of  a  Westinghouse  motor,  on 
p.  88  the  I^eeds  tramcar  test,  while  the  Jesuits  of  other 
tests  are  given  by  means  of  curves  and  tabulations  in 
what  may  really  be  termed  the  natural  position  of  such 
information.  We  now  come  to  the  chapter  on  overhead 
and  overground  conductor  systems.  Here  the  usual  method 
it  followed,  giving  a  brief  reference  to  the  systems — their 
advantages  and  disadvantages ;  then  pointing  out  certain 
information  necessary  before  commencing  the  design  of  any 
scheme,  and  showing  by  means  of  figures  how  the  informa- 
tion is  used.  The  discussion  on  feeders  is  clear  and  to  the 
point,  and  a  suggestion  is  made  for  an  alteration  of  the 
Board  of  Trade  regulations*  The  author  would  prefer  a 
regulation  to  the  effect  "that  the  maximum  potential 
difference  between  any  two  points  of  the  rails  shall  not 
exceed  such  a  potential  difference  as  it  can  be  demon- 
strated will  not  be  injurious.''  A  regulation  such  as 
the  suggested  one  would  be  all  very  well  when  capable 
engineers  were  employed  in  the  design,  construction,  and 
working  of  lines,  but  we  should  hesitate  to  truat  the  know- 
ledge of  some  engineers.  It  is  better,  at  present,  to  be  on 
the  safe  side  and  to  have  stringent  regulations  rather  than  to 
err  on  the  side  of  laxity.  There  is  a  good  deal  of  exceedingly 
useful  information  in  this  chapter  ;  not  only  on  the  points 
we  have  mentioned,  but  as  regards  conductors  and  details 
of  oonstruction  generally.  Having  referred  to  several 
chapters  at  Aome  length,  we  must  restrict  our  further 
remarks  to  generalities.  The  author  seems  to  have  but  a 
scant  idea  of  the  literature  of  his  subject.  One  technical 
paper  alone  seems  to  poesess  his  confidence,  and  some  of 
nis  references  are  a  little  old  We  should  have  thou^ht^ 
for  example,  that  I>r.  Bell's  discussion  on  jointa  mented 
consideration,  and  might  have  been  cited  as  authoritative  if 
th«  author  could  not  or  did  not  care  to  give  personally- 
oblainad  figures  on  the  subject.  Surely  bondmg  is  not 
ttlieoittmon,  and  there  could  be  little  difiiculty  in  giving 
actual  figures  obtained  in  practice.  Perhapa,  as  this  is 
almost  the  only  adverse  criticism  we  have  to  make,  we  are 
nsaking  too  much  of  it,  yet  we  think  in  this  so  important 
a  matter  an  ounce  of  practice  is  worth  a  ton  of  theory. 
These  remarks  hold  good  not  only  to  the  question  of 
bonding  but  also  to  tractive  resistance*  Surety  the  old 
ilgitrts  eould  have  been  rephiceil  by  those  from  more 
modeiii  esperimenis.  The  succinct  descriptions  of  the 
various  conduit  systems  and  the  suggestions  for  a 
■Qllaoe-contact  system  are  very  good  ;  and  the  chapter 
on  ttormge  oells  eontAins  much  that  vrill  prove  inte- 
resting, especially  as  to  the  details  of  the  Lseda 
iostalk^tion.  The  chaptsr  tr^ttng  of  alternate  and  direct 
currsDis  touches  a  good  many  delicate  and  as  ^tt  tmsolvml 
ijusstions  in  an  admirable  manner,  giving  credit  when  it  is 


due  for  opinions  held  ;  and  the  author  has  eanght  well  hold 
of  Vie  question  involved  in  all  kinds  of  work,  not  only  eleo- 
trical,  in  that  the  purpose  is  *'  to  carry  out  the  scheme  with 
maximum  efficiency,  having  due  regard  to  expenditure  of 
money.''  This  really  is  the  text  of  the  chapter  on  efficiency, 
and  the  points  are  again  put  clearly  and  temperatelVi  and 
illustrated  by  reference  to  installations  at  work  A^Mytm 
on  the  power  bouse  finishes  the  book  proper,  and  is  foUoired, 
as  previously  stated,  by  an  appendix  and  index  AltogetbeTt 
the  author  has  compressed  into  a  very  handy  volume  con- 
siderable  information  of  an  intensely  practical  character. 


Gataleg o  4eUe  Op^re  dl  Xlettrlotta  e  M^cneUsmo  poliblloate  la 
ItAllA  od  &1L  *%Mtwro    nofU    Aanl    ISSS  1SS7.      By    Camld 

Clai  8KN,  bookj»6|]er  to   the  Kini;  mod  t^aeeo  of  llAly,  ete. 
Via  Po  19,  Turin.     1  bimestre,  I89S. 

This  catalogue  of  works  on  electricity  and  magnetism 
(172  pages)  which  have  l>cen  published  during  the  last  13 
yeara  in  all  countries  is  splendidly  arranged,  and  the  price 
(1  lira,  or  lOd.)  should  not  deter  anyone  desiroiis  of 
possessing  a  complete  bibliography  of  the  literature  dealiag 
with  these  branches.  After  enumerating  the  works  under 
an  alphabetical  list  of  authors,  giving  the  full  titles  of  tbe 
works  in  their  original  language,  a  classified  index  is  pvett, 
and  also  a  list  of  English,  Italian,  German,  Frenclip 
Belgian,  American,  Spanish,  Dutch,  and  Danish  periodicals 
dealing  with  electricity  and  magnetism. 


THE  BLECTROTHERM. 


The  name  "  Etectrotherm  *'  has  been  dven  to  an  eleetrie 
heating  pad  now  being  put  on  the  mancet  by  the  Edtsoii 
and  Swan  Company.  The  illustration  herewith  gives  m 
general  idea  of  the  pad,  but  the  following  few  lines  will 
serve  to  explain  the  purpose  and  uses  of  this  new  applianoo. 
The  pad  consists  of  insulated  resistance  wire  protected  by 
asbestos,  and  woven  into  a  pad  about  jin.  thick.  Tu 
resistance  is  then  connected  by  an  ordinary  flexible  cord 
and  plug  to  any  tamp  socket  on  an  electric  light  dreait 
The  electrotherms  are  now  made  for  any  voltage  ffom 
5  up  to  125  volts>  The  manufacturers  recommend  thas  wfam 
they  are  required   for  200-volt  circuits  the  100  volt  fA 


should   be   used   in   series   with   a   Ity-cp.   lamp.     Vt 
this,  some  idea  of   the  dtirrent   taken   may  be   galliered* 
As    to    the    uses    of    the    pad,  the    following   cjuoUliM 

fives  an  outline  of  its  applications  :  "  The  Kleetrotllfrm 
eating  pad  will  be  found  a  great  convenience  in  the  rsHif 
of  general  chilliness,  cold  feet,  cramps,  and  other  local 
pains,  lu  value  and  efficiency  will  be  greaUjr  appreciated 
in  cases  of  rheumatism,  neuralgia,  pneumonia,  DTDOchial 
affections,  croup,  bowel  complaints,  sluggish  circulatioo« 
etc.,  and  wherever  the  application  of  artificial  heat  is 
desired.  By  its  use  the  risk  and  discomfort  of  frec^ueni 
changes  of  temperature  incident  to  the  renewal  oi  ordinarjf 
hot  applications  are  entirely  obviated  When  the  tite  §1 
a  poultice  or  moist  heat  is  desired,  it  should  be  apolM 
over  one  or  two  thicknesses  of  damp  flannel  Tlio  ped  cm 
be  safely  used  by  anyone."  The  simplicity  and  chsiapmM 
of  operation,  its  cleanliness  and  convenience,  and  the  fl^tal 
relief  and  comfort  afforded  by  the  Klectrotherm  wm  ha 
another  incentive  to  the  adoption  of  electric  lighting  ill 
private  houses. 

The  problem  of  maintaining  an  even  temperature  by  iht 
Klectrotherm  is,  however,  not  so  easy  as  at  first  sight  appistfm 
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This  is  80  becaose  the  corarings  placed  over  the  apparatus 
nrj  the  reeiatance  to  the  tranamiBuon  of  heat,  ana  hence 
the  final  temperature  with  a  given  expenditure  of  electric 
eoeny.  To  regulate  tfaia  final  temperature,  the  makers 
lopw  a  regulating  awitch,  by  which  extra  reriatance  is 
fketa  inttiie  circuit  There  are  three  steps  in  this  awitch, 
eoneiponding  roughly  to  temperaturea  of  130deg.,  160d^., 
and  200deg.  F.  reapectively.  Over  and  above  thia  a 
Aarmoatat  can  be  aupplied  if  dedred,  which  will  regulate 
the  temperature  abaolutely  by  cutting  off  the  current  when 
the  deaired  temperature  haa  been  reached. 


and  had  experiencea  common  to  the  pioneera  of  all  new 
undertakinn.  It  ia  worthy  of  note,  therefore,  that  at  diat 
date  only  three  had  their  ordinary  aharea  below  par.  In 
1895,  the  curvea  ahow  fluctuationa,  but  no  considerable 
rises.  In  the  next  year,  1896,  it  will  be  noticed  that  the 
majority  of  the  shares  rose  rapidly,  and  during  1897  the 
increaae  haa  been  even  more  marked  The  monetary  value 
of  the  increaae  in  theae  aharea  during  the  paat  12  montha 
we  have  calculated  on  the  number  of  ordinary  aharea  iaaued 
in  January,  1896.  The  increase  reaches  the  enormous  anm 
of   £1,900,000.     Thia  sum  ia  the  riae  in  value  of  the 
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aoeeaaiona  we  think  the  Electrotherm  the 
anat  naef ul  piece  ot  electric  heating  apparatua  that  haa  yet 
baaD  deyiaed,  as  it  producea  reaulta  which  cannot  be  obtained 
by  other  meaoa. 
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ELECTRIC  LIGHTING  COMPANIES'  SHARES. 


The  pasi  year  haa  aeen  an  unprecedented  riae  in  the 
vdne  cf  the  aharea  of  electric  lighting  companiea,  and  we 
an  dad  vo  note  that  the  increaaed  value  ia  warranted. 
For  Ae  porpoae  of  ahoiwing  dearly  what  the  increaae  in  the 
vafaie  of  the  ordinary  aharea  of  the  10  London  electric 
luting  eonpaniea  luvi  been,  we  have  had  the  following 
diaipaai  prepared.    The  periira  aelected  goea  back  to  the 

■^ ^  of  1895,  io  that  the  variation  in  the  value  of  the 

for  the  kuat  tfarotf  yeara  can  be  aeen.     In   1895 
the  coBpantea  had  bm  »t  woil(  for  aome  time, 


ordinary  aharea  alone.  The  preference  aharea  in  certain 
caaea  ahow  a  conaiderable  riae  in  their  market  value,  which 
ahould  be  added  to  the  above  to  get  the  total  increaae. 
During  the  year  the  Weatminater  Company  have  redeemed 
ita  foundera  aharea.  It  waa  agreed  to  give  120  ordinary 
aharea  for  each  of  theae  foundera'  sharea,  and  aa.the  ordinary 
aharea  at  the  time  atood  at  £15,  tbia  repreaented  a  total  of 
£1,800  per  ahare.  We  are  glad  to  note  that  the  London 
Electric  Company'a  aharea  are  riaing  with  the  reat,  and  that 
the  ahareholdera  who  have  kept  their  acrip  through  the 
dark  daya  of  the  companv  have  now  a  chance  of  a  return. 
This  winter  ao  far  haa  been  a  good  one  for  the  electric 
lighting  on  account  of  the  foggy  weather  experienced.  Aa 
the  actual  value  of  the  fog  to  the  companiea  ia  of  intereat^ 
we  have  obtained  the  actual  figurea  for  Dec.  23.  Some  of 
the  companiea  do  not  wish  their  detaUed  figurea  publiahed, 
and  hence  the  following  totala  muat  be  given  without  their 
components.  The  actiml  increaae  in  output  for  the  day  in 
(jueatipn  waa  4^,000  unite,  and  from  the  aiT«c«j(g^  ^w^ 
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for  current,  tlws  total  cott  of  the  fog  to  the  contiiiiiers 
amoitnterl  to  about  £1,200.  It  muat  be  remembered  that  a 
foggy  day  in  October,  when  the  evenings  are  lighter,  will 
cause  more  extra  expense  than  a  fog  in  December.  A  few 
detailed  figures  will  Vmof  interett.  Thus  the  Houae^to-Houae 
Compiny  delivered  8,200  units  that  day,  of  which  2,700 
were  estim}ited  to  be  demanded  on  account  of  the  fog. 
This  shows  ffcn  increase  of  49  per  cent  on  what  the  demand 
would  have  been  on  a  clear  day.  In  the  City  of  Tendon, 
where  so  much  basement  lighting  is  required,  the  increase 
due  to  the  fog  wa8,roughlvT28  per  cent  Again,  the  minimum 
load  on  the  23rd  at  the  House  to- House  Company's  station 
was  781  kw.,  so  th^t  the  output  represented  a  lOJ  hours' 
run  lit  the  load.  The  Pall  Mall  Company  had  a  maximum 
load  of  2,460  kw.,  with  an  output  of  about  20,000  uniU, 
of  which  about  5,000  units  were  due  to  fog. 


A  NEW  CONTACT  PLOUGH   FOR   CONDOIT 
LIN£S. 

The  illustrations  herewith  show  the  details  of  a  new 
contact  plough  recently  patented  by  the  Union  Glektricitats 
Geaellschaft,  of  Berlin.  The  plough  is  so  cotistnicted  that 
ft  is  automatically  lifted  out  of  the  conduit  in  the  event 
of  the  slot  being  obstructed  by  any  foreign  substance. 
The  bracket,  be  (Figs,  I  and  2),  is  bolted  on  to  the  longi 
(udinal  frame  of  the  car.  On  this  bracket  the  two  levers, 
d  and  d\  are  pivoted  by  the  bolts  e  and  c.     The  contact 
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The  Year  1847. 

The  year  1847  will  ever  remain  a  memorable  one   in 
annals  of  the  guttapercha  industry*     It  was  in  that  jmr 
the  plant  from  which  this  valuable  economic  prodact  »  dm 
wa«  tirst  named  and  illustrated  by  Sir  William  Jackson  Uooh 
the  famous  director  of  the  Hoyal  Gardens  at  Kew,  and  du 
the  same  year  that  Dr.   Ernst   Werner   von  .Siemeoe,  thmik  ft 
lieutenant  of  artillery  in  the  Pruaaian  army^  employed  gnlli- 
percba  for  the  electric   insulation  of  aubterrmnean   tele 
Unea,  and  designed  a  machine  by  means  of  which 
be  continuuusly  covered  with  this  mat^riaK     Tbia^  wiik 
slight  modificationSf  is  still  in  use  at  the  present  day. 

The  Society  of  Arte  having  from  the  very  first  taken  m 
interest  in  the  welfare  (4  the  guttapercha  industry,  it  wm 
sidered  opportune  to  devote  the  opening  courae  ol 
lectures  of  the  present  seaaion  to  a  oonaideration  of  tliia  sabJMl* 
and  to  survey  the  progress  made  during  the  50  yean  ol  nrjiliwn 
of  this  industry. 

It  is  not,  however,  the  first  time  that  guttapercha  fociBi  tto 
subject  of  a  Cantor  lecture.  In  February  and  dlaroh,  1880i,  Mr. 
Thomas  Bolaa  delivered  a  course  of  six  lectures  on  **  The  lodl»^ 
rubber  and  Guttapercha  Industriet ''  before  this  society,  wluoh, 
I  well  remember,  were  greatly  appreciated  by  those  wbo  bad 
the  privilege  of  hearing  them.     Mi-.  Bolaa,  liowe>ver,  wmB  ao|f 
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ugh,  ei  is  suspended  on  these  levers  by  the  bolts 
ftod  f  in  such  a  way  that  the  pUugh  is  free  to 
turn  on  the  bolts,  and  that  the  lines  ^tnreen  these 
bolts  or  pivotA,  J  f\  c  c\  form  a  parallelogram. 
This  ensures  that  the  plough  is  always  held  in  a 
vertical  potitton.  The  lever  arms,  d  and  g,  are  in  one  piece, 
and  U>  the  end  of  a  is  aitached  the  rod,  /«,  which  extends  to 
the  platform  of  the  car.  This  bar  is  used  by  the  con 
ductor  to  lift  the  plough  out  of  the  slot  when  required. 
The  lever  d  also  carries  the  smalt  link,  o»  to  which  the 
ipnnf;,  m,  is  attached.  The  notch,  p,  in  this  link  engages 
when  the  plough  is  down  with  the  iitop,  L  This  stop  is 
bolted  to  toe  car  frame  at  m.  The  p^ilh  of  motion  of  the  pivot, 
/,  is  ahown  in  the  drawing.  Thus  the  plough  cannot  be  lifted 
b^  the  spring  whtle  the  stop  is  engaged  in  the  notch,  p.  As 
tM  car  moves,  however,  if  the  lever,  i,  *hich  is  in  the  slot, 
meats  with  an  obstacle,  the  lever  d  begins  to  revolve  round 
e.  In  this  way,  after  a  small  movement,  the  catch  is 
released,  and  the  spring  then  raises  the  plough  cooopletely 
out  of  the  slot.  A  second  lever,  i)  </.„  on  the  other  side  of 
the  plough  gives  the  release  in  a  similar  way  if  the  car  is 
travelling  in  the  opposite  dii^ction.  The  arrangements  of 
the  current  collectors  on  the  plough  were  described  in  a 
recent  issue  of  our  paper.  The  collectors  are  so  arranged 
Ihat  tliey  do  not  prevent  the  plough  being  withdrawn  at 
auv  part  of  the  line.  The  alcove  arrangement  tends  not 
poly  to  lift  the  fdough  when  an  obstacle  is  met^  but  the 
kvirs  i  and  t|  also  prevent  the  ploiigK  itaelf  from  receiving 
Ibt  shoeki  eatiaed  by  meeting  sncli  obstAclea. 


able  to  devote  s  single  evening  to  gultaperbhav  and  oei 
the  fsr  greater  importance  and  oompleittty  of  the  nai 
industry,  this  was  perfectly  jusii6able,  but  I  bnagifM  lie  miQ 
have  felt  a  little  embarrassed  in  having  to  oompreHi  Um  wbdb 
subject  into  s<»  small  a  compass.  For  this  reason,  and  owti«f  f^ 
the  liberality  uf  our  esteemed  chairman  to-ni^ht,  Mr.  Aloxaadar 
Biemena,  in  allowing  mo  to  Uy  before  you  the  reaolta  of  variflOi 
experimental  researches  carried  out  by  ma  in  the  laboralor^  of 
Meiars  Siemens  Bros,  and  Co.  daring  the  last  20  yeact«  wbdh 
hsve  not  hithert^^  been  described*  I  was  emboldeofd  to  reeur 
to  this  subject  and  to  devfite  three  entire  eventnfs  to  Ms 
consideration.  In  doing  so,  I  am  fully  swara  that  tlNI 
exaggerated  expectations  which  were  held  when  gutlapardia 
was  Urst  brought  to  the  notice  of  the  technical 
were  not  fully  realised,  yet  there  are  even  at  the 
day  certain  important  apniioatioaa  of  this  material  from  m\Mk 
it  is  well-nigh  indispensable^  and  in  wbteb  no  otiier  IlltlMtiO 
known  substance,  not  even  the  closely  related  caooteliooc,  eaa 
take  ita  place.  Amongst  these,  let  me  now  only  remind  y:*ti  ^4 
the  most  important  one— viz,,  the  roanulaeliire  of  sabiaafiBn 
telegraph  cables,  without  which  the  trnmeoie  pgogrsas  of  tkm 
laat  45  years  would  have  been  quite  imnoestble. 

In  preparing  these  lecturoa,    I   enaeavoured    to   do 


juatioe  to  the  various  aspects  of  the  subject,  and  to  ai 
the  resulta  of  sosenttfic  reeearob  with  loose  ol  ptaelkaal  axped* 
encev  sinoe  it  b  my  Urm  belief  that  no  industry  can  continuw  Ut 
proaper  witJiout  the  aid  uf  scienttlic  researoh. 

Early   Hiistory  ani*  the  Socistv  f»r  Am-*, 

The  early  history  of  our  subjeoi  ia  not  witboot  ita 

and,  although  I  may  not  perhaps  be  able  to  eontrib«t#  mo. 

towards  it  which  is  entirely  novel,  yet  I  veoiitre  to  bope  iImS 

*  Cantor  Lsotores  delivered  befofs  thm  Seeleiy  nl  Arte. 
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the  brief  hiBtorioal  aooouat  I  am  able  to  ^ve  you  to-night 
will  be  of  some  interest,  inasmuch  as  I  obtained  my  informa- 
tion first-hand  from  original  sources,  which,  as  you  all  know, 
are  sometimes  difficult  to  procure. 

It  appears  that  the  first  specimen  of  guttapercha  was  brought 
to  Europe  by  those  indefatigable  travellers  and  curiosity- 
honteiB,  the  Tradescants,  father  and  sou,  about  the  middle  of 
the  seventeenth  century.  In  a  little  book  by  John  Tradescant, 
the  younger,  entitled  *'Musaeum  Tradescantianum,  or  a 
Collection  of  Rarities  preserved  at  South  Lambeth,  neer 
London,"  published  in  1656,  which  I  hold  in  my  hand, 
thete  occurs  (p.  44),  amonest  a  list  of  various  '* rarities,"  such 
as  an  "  Indian  fiddle,"  '*  burds'  nests  from  China,"  •*  blood  that 
nined  in  the  Isle  of  Wight,"  etc.,  the  following  interesting 
object — viz,,  "The  plyable  Mazer  wood,  being  warmed  in 
water,  will  work  to  any  form."  This  is  considered  to  apply  to 
gutt^>ercha,  since  we  know  of  no  other  material  suitable 
for  mazers  or  goblets  which  pofisesses  the  remarkable 
property  of  softening  in  warm  water,  so  that  it  can 
be  wOTked  into  any  desired  shape  or  form  as  here 
stated.  At  first  it  may  perhaps  appear  strange  that  this 
material  should  be  described  as  "wood,"  but,  after  all,  it  is 
not  so  veiy  surprising,  if  it  be  considered  that  guttapercha,  as 
formeriy  prepared  by  the  natives,  was  of  a  light  yellowish- 
brown  oolonr,  much  resembling  that  of  many  varieties  of  wood, 
ind  also  showed  a  decidedly  fibrous  texture,  so  that  even  an 
expoiBDoed  observer  has  been  led  astray,  as  I  shall  be  able  to 
pTOfe  to  you  later  on. 

On  the  death  of  the  younger  Tradescant,  in  1662,  the 
"CoDedion  of  Rarities"  came  into  the  possession  of  the 
fsmons  Eliaa  Ashmole,  who  transferred  it  to  Oxford,  where  it 
fonaed  the  nucleus  of  the  Ashmolean  Museum,  opened  in  1683. 
I  thought  it  might  perhaps  be  possible  to  ascertoin  what  finally 
became  of  the  specimen  of  mazer  wood  there,  but  I  am  informed 
bj  the  assistant  keeper  of  the  Ashmolean  Museum  that  it  is 
*  worn  neither  at  that  museum  nor  at  the  botanic  earden  at 
'    Oxford. 

Throoght  the  courtesy  of  a  friend  at  the  British  Museum,  I 
am  able  to  show  yon  on  the  screen  to-night  the  portraits  of  the 
tvo  Tradescants,  which  were  taken  from  engravings  by  their 
cdebrated  contemporary  and  friend  Wentzel  Hollar,  and  con- 
iiined  in  the  little  book  I  mentioned.  My  own  copy  has 
.mfortnnately  been  deprived  of  these  valuable  engravings  by 
one  of  the  "  Hollar"  collectors — indeed,  almost  every  copy  of 
tJus  rare  book  had  been  plundered  of  them  already  in  the  middle 
of  the  laat  century. 

Although  the   "Tradescants'    Ark,"  as    the    museum    was 
popularly  called,  "  attracted  the  curiosity  of  the  age,  and  was 
much  frec^uented  by  the  great,"  including  amongst  its  benefactors 
evoQ  King  Charles  and  the  Queen,  yet  it  appears  that  the 
raDarkable   properties  of    the   "  mazer  wood "  passed    quite 
Bonotioed  by  practical  men,  and  the  specimen  was  considered 
B^ely  a  "  ranty,"  as  was  the  wont  of  the  age.     It  was  reserved 
lor  our  own  century,  so  prominent  by  its  practical  application 
of  every  available  product,  to  rediscover  the  valuable  substance, 
sad  to  apply  it  in  the  arts  and  manufactures  under  the  name  of 
gBttapercha.    Curiously  enough,  in  the  year  1843  there  appeared 
tvo  rival  claimants  for  the  honour  of  reintroducing  this  material 
iato  Europe,  both  residents  of  Singapore  and  both  belonging  to 
the  medical  profeaiion.    The  one,  evidently  of  Spanish  descent. 
Dr.  Jos^  D'Almeida,  broueht  specimens  with  him  to  London  in 
^  wpnng  of  that  year  and  presented  them  to  the  Royal  Asiatic 
Society  ;   the  other  of  Scottish  descent.  Dr.    William  Mont- 
gooeriey   aeut  samples  to  the  Society  of  Arts,   through  his 
■rather-in-lHW,    Mr.    II.  Gouger,  during  the  summer  of  that 
yssr.     Dr.  D'Almeida  s  specimens  are  described  as  consisting 
«f  "  a  ridif-g   whip,  *  made  of    the  concrete    milk   of  a  tree 
iadjgeiious  in  Singapore,  called  guttapercha  by  the  Malays,  also 
aspeaoen  of  the  concrete  milk  in  the  lump,"  the  remark  bein^; 
■sds  that  "it  becomes  ductile  by  being  placed  in  hot  water." 
Dr.  Monte* »merie'a  specimens  consisted  of  the  following  :  "  One 
Wwtle  of  die  juice  ;  specimens  of  thin  sheets,  resembling  scraps 
«f  katber  ;  specimens  in  a  spongy  mass  as  it  concretes  in  a 
vnsel ;  specimens  of  the  substance  formed  into  a   mass   by 
^BjlotiQAting  the  thin  sheets  by  means  of  hot  water."    The 
Mcietary  of  the  Royal  Asiatic  Society  acknowledged  the  receipt 
«f  the  specimens  in  a  letter  dated  April  8,  1843,  and  handed  a 
poftion  of  the  raw  material  to  Dr.  J.  F.  Ruyle  for  analysis, 
D'Ahaeida  himself  having  previously  ffiven  a  piece  of  it  to  Mr. 
V.  C.  Crane  for  the  same  purpose.     It  appears,  however,  that 
of  these  gentlemen  made  any  experiments  with  the 
and  no  immediate  practical  result  followed  from  sub- 
_  the  specimens  to  the  Asiatic  Society.     Luckily  such  was 
lot  the  ease  with  the  specimens  sent  to  the  Society  of  Arts.   In 
•  ■ssHng  held  on  Nov.  30,  1843,  and,  therefore,  just  54  years 
.  ^  to-morrow,  the  Joint  Committee  of  Chemistry,  Colonies, 
lid  Tnde  ^*  took  into  consideration  specimens  of  a  substance 
ttSsd  ^gBttapercha,'  from  Singapore,  sent  to  the  Society  by  Dr. 
;  MwtgiHBerie»"  and  at  a  subsequent  committee  meeting,  held 
I «  Jan.  23»  1845,  with  Prof.  £.  Solly  in  the  chair,  it  was 
IpBhtd  ^fliat  this  sabstanoe  appears  to  be  a  very  valuable  | 


article,  and  might  be  employed  with  great  advantage  in  many 
of  the  arts  and  manufactures  of  the  country."  At  an  ordinary 
weekly  meeting  on  March  19,  1845,  the  secretary,  Mr.  Francis 
Whishaw,  described  the  specimens,  and  showed  a  piece  of  pipe 
and  a  lathe  band  of  guttapercha,  made  by  him,  which  were 
afterwards  exhibited  at  the  Great  Exhibition  of  1851  ;  he  also 
covered  the  bottle,  which  originally  contained  the  ** milky  juice,** 
with  guttapercha  softened  in  hot  water,  and  produced  some 
good  impressions  of  medals.  It  was  at  this  meeting  that  Mr. 
Christopher  Nickols  first  became  acquainted  with  ^ttapercha, 
and  was  so  impressed  with  its  valuable  properties  tnat  he 
induced  Messrs.  Wilkinson  and  Jewesbury,  a  firm  doing 
business  with  Singapore,  to  import  a  small  quantity  for 
experimental  purposes.  It  was  aJso  evidently  at  that  same 
meeting  that  Mr.  (afterwards  Sir)  William  Siemens,  became 
acquainted  with  the  new  material,  and  obtained  the  sample 
which  he  subsequently  sent  to  his  brother  Werner  in  Berlin, 
to  try  whether  it  was  suitable  for  insulating  telegraph  wires» 
a  proposal  which  has  had  such  far-reaching  consequenqes. 

The  Society  of  Arts  having  thus  early  recognised  the  great 
practical  importance  of  Dr.  Montgomerie's  discovery,  it  was  not 
surprising  that  on  June  2,  1845,  it  awarded  him  its  gold  medal. 
This  acton  the  part  of  our  society  has  been  severely  criticised, 
and  it  was  blamed  for  rewarding  Montgomerie  and  passing  over 
D* Almeida,  whose  services  in  rediscovering  guttapercha  were 
said  to  be  equally  great ;  but  not  only  did  the  last-named  gentle- 
man address  his  specimens  to  a  totally  different  society,  he  was 
also  behind  his  rival  in  point  of  time,  inasmuch  as  Dr.  Mont- 
gomerie had  already  submitted  samples  of  guttapercha  to  the 
Bengal  Medical  Board  previous  to  those  forwarded  to  London. 
These  specimens  were  accompanied  by  a  letter,  dated  March  1, 
1843,  which  shows  without  a  doubt  that  Montgomerie  had 
already  then  personally  acquainted  himself  with  the  principi^l 
properties  of  the  new  material  and  ascertained  its  suitability 
for  surgical  instruments,  and  its  superiority  over  caoutchouc  for 
that  purpose  in  tropical  climates.  This  letter,  together. irith 
some  of  the  specimens,  was  sent  to  the  Agricultural  and  Horti- 
cultural Society  of  India  for  publication  by  Dr.  Fred.  Mouat, 
chemical  examiner  to  the  Government  at  Calcutta,  and,  as  it 
forms  the  first'  published  record  referring  to  guttapercha,  after 
the  more  or  less  apocryphal  (juotation  in  the  Tradescant  cata- 
logue, it  is  of  great  historical  interest,  and  will  be  reprinted  in 
an  appendix  to  these  lectures. 

.  The  specimens  submitted  to  our  society  were  likewise  accom- 
panied by  a  memorandum  from  Dr.  Montgomerie,  in  which  he 
makes  similar  remarks,  and  on  Oct.  26,  1846,  he  wrote  to  the 
editor  of  the  Mechanics'  Magazine,  entering  more  fully  into 
the  early  history  of  the  subject.  He  states  that  he  first  became 
acquainted  with  guttapercha  in  1822,  when  he  acted  as  assistant 
surgeon  to  the  Presidency  in  Singapore,  but  lost  siffht 
of  it  until  in  1842  he  noticed  in  the  hands  of  a  Maky 
woodman  a  parang  (wood-chopper)  the  handle  of  whi(m 
consisted  of  a  substance  which  appeared  new  to  him.  His 
curiositv  was  still  further  aroused  when  he  learnt  that  the 
material  had  the  remarkable  property  of  becoming  soft  and 
plastic  like  clay  in  boiling  water,  and  he  at  once  possessed  him- 
self of  the  article  and  asked  the  Malay  to  procure  as  much  of 
the  substance  as  he  possibly  could.  Dr.  Montgomerie's  com- 
munication to  the  Mechanics'  Magazine  was  followed  by  anabl^ 
contribution  from  the  pen  of  his  successor  in  office,  Semor 
Surgeon  Dr.  Thomas  Oxley,  to  the  first  number  of  the  Journal 
of  tlt^  Indian  Archipelago  and  Eastern  Asia^  which  appeared 
in  July,  1847.  In  this  article  Dr.  Oxley  gives  an  interesting 
general  description  of  the  guttapercha  tree,  its  leaves,  blossoms, 
etc. — the  fruit  he  had  not  seen — and  describes  the  way  in  which 
the  guttapercha  is  obtained  from  it.  He  also  recommends  the 
use  of  this  substance  for  surgical  appliances,  such  as  bandages, 
splints,  syringes,  capsules  for  vaccine  virus,  etc.  ;  but  I  must  not 
go  any  further  into  details,  as  I  shall  have  occasion  later  on  to 
recur  to  this  interesting  article  in  connection  with  other  subjects, 
and  I  will  now  say  a  few  more  words'  about  the  connection  of 
the  Society  of  Arts  with  the  development  of  the  guttapercha 
industry. 

The  interest  taken  by  the  society  in  this  matter  by  no  means 
ended  after  rewarding  the  gentleman  who  first  introduced  the 
material  to  its  notice,  and  we  find  that  in  October,  1854,  a 
premium  was  offered  for  the  discovery  and  production  to  the 
society  of  any  new  substance  which  could  be  successfully 
employed  as  a  substitute  for  guttapercha,  and  in  November, 
1863,  the  society's  medal  was  agam  offered  ''for  any  new 
substance  or  compound  which  may  be  employed  as  a  substitute 
for  indiarubber  or  guttapercha  in  the  arts  and  manufactures." 

On  Feb.  24,  1858,  the  council  of  the  society  appointed  a 
committee  '^  to  direct  the  institution  of  a  series  of  experiments 
on  guttapercha,  and  to  report  from  time  to  time  such  observa- 
tions as  may  appear  to  elucidate  the  nature  and  cause  of  its 
decay,  the  different  qualities  of  the  substance,  modes  of  detect- 
ing adulterations,  or  any  points  valuable  to  the  manufacturer 
or  to  those  who  use  it.'  This  committee  included  amongst  its 
members  such  well-known  scientific  men  and  technical  experts 
as  Prof.   Edward    Solly,   Prof.    John   Uodl^^,  ^\t   \^*^m 
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SiemexM,  Mr  L«timer  Clark,  Mr,  Edward  Highton,  and  others. 
After  the  comuiittee  had  met  several  timea,  a  circular  waataiued 
oontamtDg  a  number  of  queetioDS,  with  a  view  of  obtaiiLiiig 
■a  muoh  iBforaiation  as  posaible  from  thoae  able  to  give  it 
outaide  the  society.  8ome  of  theae  questions  have  since  been 
answered  satiaf acton ly,  but  others  remain  ananswered  up  to  the 
present  day. 

It  i.s  interesting  to  learn  that  already  at  that  early  period  sad 
experiences  must  have  been  had  with  guttapercha,  since  almost 
half  the  number  of  auestions  referred  to  the  decay  of  this 
'  lubstanoe  and  its  proba  nle  causes. 

The  committee  was  adjourned  on  Jan.  16,  1860,  on  account 
of  a  (Government  commij^ion  being  appointed  to  investigate  the 
■object  of  iniiilators  for  telegraph  cables. 

The  society's  Jom^tyal  contains  numerous  articles  and  notes 
referring  to  guttapercha  and  its  substitutes  from  the  commence- 
ment in  1852  up  to  the  present  time,  some  of  them  being  con- 
tributed by  such  authorities  as  Prof.  Bleekrode,  Mr.  Murton, 
Mr.  James  t*ollins,  Mr.  John  R.  Jackson,  and  others. 

Out  of  these  40  references,  nearly  half  appertain  to  substitutes, 
mostly  to  Balata,  and  one-fifth  to  the  botanical  origin  of  gutta* 
percha,  the  remainder  to  application,  import,  decay,  etc. 

I  must,  however,  bring  this  part  of  my  subject  to  a  close, 
although  it  ia  by  no  means  exhausted,  and  I  will  now  say  a  few 
words  about  the  general  properties  of  guttapercha  in  the  state 
in  which  it  is  obtained  from  the  native  collectors  ;  it  should, 
however,  be  understood  that  my  present  remarks  refer  only  to 
materials  of  the  best  description  now  obtainable  in  commerce, 
which  are  practically  identical  with  thoee  produced  on  the  first 
introduction  of  guttapercha  50  years  ago. 

GKNic&At  Phopkrtieh  axo  Dtstinction  fROM  Caoutcuovc. 

By  far  the  most  conspicuous  property  of  guttapercha  and  the 
one  which  at  once  distinguishes  it  from  caoutchouc,  with  which 
it  is  so  commonly  confounded,  is  undoubtedly  that  already 
mentioned  by  Tradescant,  and  again  insisted  upon  by  D' Almeida 
as  well  as  Montgomerie — vi/..,  its  becoming  soft  and  plastic  on 
immenion  in  hot  water,  retaining  any  shape  then  given  to  it 
on  cooling,  whereupon  it  becomes  hard,  out  not  brittle  like 
other  gums.  ,  Caoutchouc,  on  the  other  hand,  does  not  soften 
in  hot  water,  and  retains  its  original  elasticity  and  strength 
almost  unimpaired.  However,  I  wish  you  to  understand  that 
the  water,  as  Huch,  exercises  no  softening  action  on  the  material, 
Ihi  effsct  being  purely  one  of  temperature,  which  may  c«|ually 
wtXi  be  produced  by  hot  air,  only  somewhat  more  slowly. 

The  exact  temperature  at  which  guttapercha  softens  depends 
upon  the  (|UAlity  of  the  material,  but  even  the  hardest  kinds 
become  plastic  above  ISOdeg.  F.  (654deg.  C). 

When  guttapercha  is  heated  in  air  considerably  above  the 
boiling  point  of  water,  it  decomposes  and  finally  ignites,  burning 
with  a  luminous  smoky  tlame  and  emitting  a  characteristic 
pungent  odour  resembling  that  of  burning  caoutchouc.  If  the 
neating  takes  place  in  the  absence  of  air — in  a  retort,  for 
inatAQee— gaseous  and  liquid  products  are  obtained  similar  to 
those  resulting  from  the  destructive  distillation  of  caoutchouc, 
which  were  examined  as  long  ago  as  1835  by  Prof.  Himly, 
brother-in-law  of  8ir  William  Siemens. 

The  oily  liquid  which  distils  over  consists  chiefly  of  hydro- 
oarbons  of  the  terpene  series,  which  form  an  excellent  solvent 
for  caoutchouc.  The  two  mcMt  important  components  are 
iK>pr«ne  (C.U J  having  a  specitic  gravity  of  0*682  and  a  bi^ilim; 
point  of  37deg.  C,  and  caoutcnine  (C^^^Uj,^),  specific  gravity 
Q'842  and  lx)iling  point  ITlde^.  C.  The  identity  of  isoprene 
and  oaoutchine  ^om  guttapercha,  with  that  from  caoutchouc, 
wm  proTed  by  Mr.  Qreville  Williams  in  1860. 

(To  bt  cmUinutfL } 


ELECTRICITY  IN  ENTERTAINMENTS 


Kldclricity  hjis  not  only  it«  ornamental  and  useful  appli- 
cation— ^as  for  instance,  for  decorative  purpo&es,  telegraphy, 
telephony,  lighting,  and  transmission  of  power  for  tram- 
ways— but  we  find  that  a  considerable  number  of  persons 
are  now  employed  in  providing  entertainments  in  which 
the  use  of  olectricity  enters  very  largely.  Leaving  apart 
minor  appiiratus — such  as  the  kinotoscope,  phonograph,  and 
Idndrtd  appliances— we  may  mentioa  toe  various  arrange 
_  menls  in  use  for  the  taking  and  reproduction  of  living 

^H  piedirei  or  animated  photographs  which  are  being  shown 
^H  m  theatres  and  lecture  balls  under  the  various  names  of 
^H  aQimatograpbi  btograph,  cinemntograph,  theatroscope,  vita- 
^V  eeope,  and  viroecope.  The  latter  (which  is  at  present  being 
r  eJtbibited  at   the   Royal   Aquarium,   Westminster,  whose 

j^m  OkiAa^r,  Mr  Uicbards,  is  always  readv  lo  give  new 
^B    npenmenU  a  trial)  has  perhaps  made  tke  most  stir  on 


for  the  rights  to  take  the  pictures  of  an  Amerie 

light  which  thoy  represent.    The  arrangement  in  the  vaHona 

machines  named  above  is  almost  an  identical  one. 

The  pictures  of  the  prize  fight  were  taken  on  a  winters 
(1\V    ur}on  a  n>Il  of  sensitijied  celluloid  (ilm,  and  ai   thm 
rafe  of  168,000  per  hour.     An  ai-c  lamp  of  35  aaaperei 
was  employed  in  taking,  and  a  simikr  one  is  ujmmI  in  r9pn>* 
ducing   the   pictures.     They  are   thrown  on  a  sere 
means  of  a  powerful  lantern,  and  ma^mfied  aceoniiiig 
the  place  at  the  disposal  of  the  exhibitor.     The  aereen 
the  A*iuarium  is  24ft.  by  20ft.,  which  penniu  the  figoree  1 
appear  in  life  size.     The  roll  of  Uliu  bearing  the  deri' 
negatives  passes  through  the  lantern  at  the  speed  wfidh 
wa8  used  when  the  figures  were  taken.    This 
film   bears  pictures  2in.  by  2jin.,  and  U  said   lo 
miles  long.     We  may  add  that  we  have  not  meaAinid  il 
oui-solves.     The  power   (100  voltfi)  is  obtained  from  ikn 
Westminster   power-house    direct,  the  Aiiaarium    supply 
being  of  course  not  suthcient  to  l>ear  the  extra  straia. 
dump  days  the  celluloid  shrinks,  which  nmterially 
the  cl<3arness  of  the  pictures  repixxiuced  on  the  screen. 

A  new  departure  in  this  line  is  a  number  of  bi4 
pictures   with    larger  sized  origins — 1.«.,  2 Jin.  by  2\ 
taken  at  the  rate  of  40  bo  60  per  second,  necessitating  _ 

of  film  per  picture^ — which  are  being  shown  at  the  Palafli" 
Theatre,  Shaftesbury-avenue,  where  that  veteran  of  maoii* 
gera,  Mr  Morton,  still  ably  presides.      A  series  of   Sanla 
Claua  visits  at  Christmas  were  taken  this  way  lately,  an 
in  spite  of  the  London  winter  atmosphere  prodoced  raomri 
ably  line  results.      Amongst  the  novelties  we  remArkiid, 
fine  portrait  of  Mr.  H.  S,  Maxim  serving  une  ol  his  401 
ftring  ^uns,  and  another  which  spejiks  well  for  the  advi 
made  in  the  science,  for  it  was  taken  by  a  machine  st~~ 
on  the  platform  of  a  train  running  through  a  tunnel  at 
rate   of    60   miles  an  hour.    The    moving    scenery .   Um 
approach   of   the   dark   mouth   of    the   tunnel,    mdmdhf 
widening  until  everything  is  enveloped  in  total  aarkneM; 
finally  a  light  speck  in  the  distance,  '^rg«r  aai 

hirger  as  we  approach   the   faither  ei>  ibe  sanlll 

landscape   bursts   uiK>n   our  view,  gives  a  most  eoi 
ilht^ion,    especially   when   accompanied   by   the   si 
snorting,  and  whistling  of  the  train,  and  other  incidetil 
noises  supplied  from  behind  the  scenes. 

At  the  Crystal  Palace  Mr.  Tompleton  shows  a  model  ol  m 
gold  mine,  which  is  worked  by  electricity  from  the  <<iwljr 
to  the  Palace.  The  entire  working  of  the  model,  wludk 
fills  a  good  si^ed  room,  and  which  include  working  mlnci^ 
lifts,  trolleys,  stampers,  aerial  railway,  etc.,  are  all  workid 
by  one  circuit.  He  has  also  a  mode)  of  a  coal  mm 
underground.  There  is  a  centrifugal  fan  running  at  M0 
revolutions  per  minute  and  capable  of  dispUeiJlg  100,00i  :^ 
cubic  feet  of  air-  in  th^it  time  ;  also  an  ingenious  eleeirieal  ^ 
mining  lamp  (Eceles),  the  construction  of  wbicb  bir  •  ^ 
mechanical  arrangement  absolutely  prevents  the  aioir  j 
opening  the  top  of  the  lamp  before  opening  the  boOoa  I 
part.  While  the  bottom  part  is  being  unscrewed,  iht  air  4 
IS  shut  off,  the  kmp  goes  out,  and  therefore  tlie  ligkA  H 
cannot  come  into  contact  with  any  bad  air.  An  doettie  ^' 
drill  which  bores  a  hole  4ft.  deep  in  one  minute,  and  ikt 
way  of  firing  of  fuses  by  means  of  electricity,  an;  alMl 
shown.  \^ariou»  other  electrical  appliances  for  haubi^ 
telephone,  etc.,  complete  this  exhibit^  which  is  workeil  bj 

e>wer  obtained   from    the  Crystal   Palace    and    l>Uiriol 
lee  trie  Suijply  Company. 

Mr.  WicUn<)  exhibits  at  the  Pidaee  Theatre  an  Improve 
ment  of  the  illusion  calleil  "  /wro,''  which  was  ictmmif  A 
exhibited  at  the  ICoyal  Aqiurinm/'  This  ooosieta  in  pro* 
ducing,  by  means  of  many  powerful  arc  Umpi  and  vanofiis 
colouring  effects,  the  Partoe  fire  dance  and  maajp ' 
poses  of  a  living  cLmcer  in  colours  no  brush  cast  rtpr^i 
in  vivacity  or  brightness.  Imperceptibly  to  Uie  modMBiiyi^ 
the  dancer,  who  was  just  now  enveloped  in  flameii  cka^li^ 
into  a  peaceful  butterfly,  a  multicoloured  Japanese  terBi8i»  *  ^ 
and  so  forth.  The  apparatus  consists  mainly  of  a  box  under  y 
the  stage  in  which  six  arc  hunps  of  30  amjieres  eacb  ifV  J^ 
placed,  Eiich  of  these  htt^  a  powerful  pamboltc  r^B*u:iM^T 
Above  this  bunch  of  lamps  is  a  sheet  of  glaie  I  ^in.  ibi^  ^ 

specially  made  colourless.  By  means  ^  eobured  f^,m^^^,m  j. 
mediums,  which  are  rapidly  ciiaii^,  ibe  ligh^  is  ptojeeted^J 
from  below  on  to  tbe  dancer,  who  stands  upon  the  glM^\^ 
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In  Iront  of  the  glais  is  a  slot  tbrougli  which  gold-rain 
•■cends,  Thk  is  an  invention  of  Mr,  Sla.dc  Olver, 
the  electrteian  of  the  Palace  Theatre,  who  ia  also  the 
inTent^r  of  a  special  stage  lamp,  which  ig  being  manu- 
fftctured  after  his  design  by  the  Walsall  Electric  Companyj 
and  which  is  used  in  many  theatres.  It  has  a  feeding 
acrew,  an  elevating  screw,  and  also  an  arrangement  for 
mxmng  the  lamp  sideways.  It  has  been  found  necessary 
in  stage  management,  in  order  to  locate  the  person  responsible 
ior  ft  fiaiilt^  to  avoid  clockwork  lamps,  and  this  new  lamp 
^Bcnm  to  answer  its  purpose  remarkably  welL  A  J  h.p, 
motor  drives  a  blower,  into  which  meUil  shavings  are  fed, 
md  these  are  then  blown  up  thro  ugh  a  pipe  upon  the 
ita^  Six  additional  arc  lamps --four  in  front  and  two 
hehiad  the  performer^ — are  lifted  up  into  tba  fllee,  and 
[  from  there  also  project  their  light  at  30  amperes  each 
^  ihrongh  similar  coloured  mediums,  while  an  optical  lantern 
from  the  hack  of  the  auditorium  helps  to  complete  tbe 
illusiOD  by  means  of  coloured  slides.  Of  course  the  stage 
IS  in  abealate  darkness,  and  six  mirrors  hidden  at  the  back 
■n  med  to  multiply  ^he  effect.  Altogether  it  is  a  most 
charming  application  of  electricity,  and  we  hear  that  Mr. 
Wie£and,  who  has  himself  perfected  most  of  the  arrange- 
nenti  hy  which  this  effect  is  produced,  is  about  to  heighten 
the  same  by  further  improvements* 


QUESTIONS  AND  ANSWERS. 

Under  this  heading  we  insert  questions  and  answers 
d  a  pf&etic^  character  relating  to  central-station  work, 
tzimway  work^  or  construction  work  ;  and  for  each  suitable 
qoifSaon  offer  ime  shilling,  and  for  the  best  solution  of  any 
^ptftion  we  offer  iea  shUUngs.  We  shall  also  in  future 
ghre  hffo  $hUUn§s  and  silence  for  every  other  answer  we 
jrmL  The  answers  to  any  question  should  be  sent 
TilMn  10  days  after  the  question  has  appeared,  and 
dwdd  be  written  on  one  side  of  the  paper  only.  Questions 
3ULJ  be  sent  at  smj  time. 

Ql'ESTIONS. 

&  Gi?«i  &  oyvtem  of  distribution  b^  tnpk  concentric  armuured 
cables  supplied  from  a  dlatatit  generating  station  by  oon- 
oeolxie  fciedevs,  what  would  you  conaider  the  best  arrange- 
ment at  &  feeding  point  where,  aay,  four  distributors  come  on 
the  end  of  the  feeder^  to  combine  in  itself  efScient  sealing  fur 
the  ends  of  the  lead- covered  cables,  detachable  and  easily 
aooonible  links  for  di»GOunecting  &nf  conductor  without 
iatttrferijig  with  the  others,  and  insulation  able  to  atand 
imdergrouDd  conditions  ?  Give  sketches.— H. 
37,  Deaciibe  the  Wright  mai:imuin  demand  indicator  and  the 
purpoee  for  which  it  is  used. — P,  T, 

[Note. — Do  not  in  this  last  question  take  up  tbe  finanuial 
■nect  of  the  ay  stem  of  charging  for  electrical  energy  in 
niefa  the  indicator  is  used, — Eix  E.  E.] 

^maiim%  No.  2L — What  are  tbe  advantages  and  disadvantages 

of   iiiach&&ioal  stokers  in   oonnecthMi  with  the  bt>ilera  in 

electricity  works  ? 

Med  AnMum"  to  No.  21  {awarded  10^.). — No  doubt  the 

Md  advantage  of  using  mechanical  stokers  is  the  proven- 

tioD  of  smoke,  but  at  the  same  time  it  is  not  the  only  way 

ID  which  smoke  may  be  prevented,    ft  is  a  well-known  fact 

that  vith  careful  hand-firing  smoke  can  be  avoided^  pro- 

Tided  good  coal  is  used.     Of  courie,  in  central  stattonB,  as 

m  £actone9|  etc.,  the  coal  item  goes  a  long  way  towards 

hiUiiig   ibe   profits-      The   mechanical    stoker    is   a   very 

•eoDomical  tnetbod  of  burning  slack j  and  enables  a  small 

i&d  re^lar  supply  of  fuel  to  be  introduced  into  the  furnace 

vithoat  the  admission  of  too  much  air.    The  flue  gases  do 

m  eury  awmy  wo  much  smokep  and  great  heat  is  obtained 

m  tbe  furnace.     The  steady  evapoiation  ensured  by  a  good 

vtmi^ement  of  mechanical  firing  is  rather  an  objection  lo 

h  006,  especially  where  the  quantity  of   steam  required 

i  oinatantly.    Another  objection  urged  against  most 

\  of  mechanical  tiring  is  that  the  speed  of  evapora- 

tioQ  ia  infefior  to  hand-firing.      However^  in  some  oases 

Ae   imCe    of    feeding,    thickiiess    of   fire,    etc.,    can    be 

dteffad  to  soft  fehi&     With  good  round  coal,  hand  firing 

B  pnfeeable  to  any  description  of  mechanical  firing,  with 

y  lo  ho^  rapidity  and  economy  of  evaporation,  and 


it  may  be  said  that  very  little  skill  is  needed  to  prevent 

smoke  satisfactority  when  there  is  sutHcient  boiler  power. 
As  electricity  works  grow  larger  and  larger,  and  the  profits 
increase,  more  boiler  power  will  be  needed.  Better  coal 
can  then  be  afforded,  and  mechanical  stokers  will  not  be 
absolutely  necessary  to  bring  about  economical  results  jor 
prevention  o^  smOKe.  The  Vicars  and  tbe  Ben n is  stokers 
appear  to  be  the  best  in  the  market  Tbe  Vicars  is  a 
coking  stoker,  the  Bennis  a  sprinkling  stoker.  In  the  first 
arrangement  the  coal  is  pushed  on  at  the  front  end,  and 
the  fire  is  gradually  carried  to  the  back  end,  the  fire 
tapering  down  to  nothing.  In  the  second  case  the 
fire  IS  kept  level.  The  fuel  is  thrown  on  in  small  quan- 
tities, each  time  in  a  different  place.  The  latter 
machine  is  more  adapted  for  central-station  use,  as 
the  amount  of  coal  burned  can  be  regulated  from 
about  161b.  to  501b,  per  square  foot  of  grate  per  hour,  thus 
readily  responding  to  large  fluctuatious  in  load.  It  is 
sometimes  argued  that  with  mechanical  stokers  the  stoke- 
hole hands  may  be  reduced.  This  is  a  very  impotent 
reason  for  their  use.  It  must  bo  borne  in  mina  that 
attendance  is  necessary  for  its  successful  opera tion*  The 
fireman  who  looks  after  them  is  not  tbe  man  to  repair 
them.  The  first  cost  of  stokers  is  high.  They  require 
power  to  work  them — either  a  steam-engine  or  an  electric 
motor^ — and  a  strong  draught,  forced  or  natural,  is  needed. 
Like  all  machines,  they  must  be  kept  in  repair,  and  all  this 
adds  to  cost  of  operating, — F.  BnuroK. 

[The  rest  of  the  answers  to  this  question  were  very 
poor  in  quality.  We  trust  our  readers  will  make  a  better 
attempt  at  No*  24,  which  covers  practically  the  same  ground. 
Figures  as  to  the  actual  evaporation  per  pound  of  coal  and 
coat  of  working  ehoidd  be  given  if  possible. — Ed.  E,  E.^ 

Qiiedion  Nih  22. — What  are  the  advantages  and  disadvantages 
of  (1)  running  all  the  feeders  and  alternators  in  parallel ; 
and  (2)  using  a  machine  to  supply  each  separate  feeder  ? 

Bed  Jmmer  to  No,  22  (awards  lOii,). — TIhe  Advantages 
and  DisadtHintages  of  BunniTig  all  ih:  Femers  and  Alternators 
in  paralkL — There  are  several  advantages  in  this  system  : 
(1>  It  is  eflScient,  as  the  machines  can  be  kept  running  at 
full  load,  and  others  switched  in  as  tbe  load  rises ;  thus, 
during  light  loads  one  or  two  machines  may  be  sufficient  to 
supply  all  the  circuits,  and  large  machines  can  be  used  for 
heavy  loads,  which  are  more  efficient  than  small  ones, 
(2)  Should  a  machine  break  down,  tbe  other  machines  will 
pick  the  load  up  almost  immediately  and  the  lights  will 
not  be  affected,  unless  the  machines  ware  already  doing 
their  full  load,  when  of  course  tbe  volts  will  drop  and  the 
lights  burn  dim  until  another  machine  is  switched  in.  When 
a  number  of  alternators  are  running  in  parallel,  a  margin 
should  be  left  if  ]>osaible,  so  that  should  a  machine  break 
down  and  have  to  be  switched  out,  tbe  others  may  pick  up 
tbe  load  without  exceeding  their  normal  maximum  output 
by  more  than  10  per  cent  (3)  The  machines  may  be 
changed  over  without  affecting  the  lights,  but  in  a  system 
of  this  kind  the  inner  'bus  bar  should  be  made  in  sections, 
so  that  any  one  machine  or  circuit  may  be  isolated  for 
testing  or  repair  without  in  any  way  interfering  with  the 
others. 

The  disadvantages  of  this  system  are  :  (1)  There  is  a  risk 
of  total  breakdown  to  the  lighting,  as  a  short  or  dead  earth 
on  any  machine  or  circuit  might  blow  all  tbe  main  fuses 
before  the  defective  circuit  or  machine  could  be  switched 
out,  which  would  mean  total  stoppage  of  the  lights  till  new 
fuses  could  be  put  in  and  the  machines  synchronised  with 
each  other.  (2)  Should  the  alternators  get  out  of  step  all 
Ehe  lights  will  be  affected  and  *'pump,^'  (3)  When  the  load 
rises  very  quickly,  as  in  the  case  of  a  fogj  each  machine 
must  be  synchronised  separately  with  the  others  already 
on  load  before  it  can  be  switched  in  to  supply  purrent, 
which  takes  time,  and  a  longer  time  when  the  load  is  rising 
quickly  than  when  it  is  steady,  (4)  All  the  circuits  mmt 
be  kept  at  the  same  voltJige,  no  matter  what  the  length  or 
capacity  of  each  may  be. 

Although  these  disadvantages  may  appear  to  be  some- 
what serious,  they  are  insignificant  when  compared  with 
tbe  advantages  of  running  all  the  plant  and  feeders  in 
pairallel,  as  with  properly  designed  alternators  and  switch* 
gear,  and  care  in  their  use,  very  little  trouble  is  experienced 
in  practice — at  Um%^  the  writer  has  found  it  so. 
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2.  The  Advtmiagef  and  Disadmniages  of  using  a  Machine 
to  Supply  each  Sfparaie  Feeder.—The  ailvaiiU^es  of  this 
Byeteni  are :  (1)  Very  alight  risk  of  complete  stoppage 
of  light,  as  each  machine  and  feeder  being  separate 
from  the  others,  any  breakdown  to  engine  or  alternator, 
or  any  short  or  earth  on  the  circuit  will  affect  thjit  par- 
ticular plant  and  circnit  only,  and  ivill  in  ncT way  interfere 
with  the  other  lights  being  supplied  from  the  atition. 
(2)  Verf  little  time  is  rerjuired  to  switch  a  machine  on 
circuit  and  run  it  up,  as  there  is  no  synchronising  Uy  he 
done,  (3)  Each  circuit  can  bo  kept  at  its  most  economical 
voltage.  (4)  Various  types  of  alternators  may  be  used, 
with  tliffereiit  speeds  and  periodicities  if  re<| aired,  but  this 
is  a  questionable  advantage  on  account  of  the  number  of 
spare  machines  which  would  be  needed. 

The  dijsad vantages  of  this  system  ai-e :  (I)  Its  great 
coBt  when  compared  with  the  system  of  running  all  the 
plant  and  feeders  in  parallel,  as  it  co^its  very  much  more  in 
coal  labour,  and  oil  to  run  several  small  machines  than 
one  large  one ;  and  with  this  system  a  machine  must 
be  kept  running  on  a  circuit  if  there  are  only  a  dozen 
Umps  alight,  so  that  at  light  load  time  only  a  fraction  of 
its  total  output  would  be  required  of  each  machine,  which 
would,  therefore,  be  working  at  a  low  efficiency.  This  is  a 
very  serious  disadvantage,  and  one  which  would  prohibit 
the  use  of  this  Rvstem  in  any  but  special  cases.  (2)  Should 
a  machine  break  down,  all  the  light  a  on  that  partit^ular 
circuit  will  be  put  out,  and  remain  out  until  a  npare 
machine  could  1»o  switched  in,  which  is  also  a  serious 
disadvantiigo^^R  S. 

Answer  to  No.  22  (awarded  2«.  bd,). — When  the 
feeders  in  an  alternating-current  system  are  all  in 
parallel  with  the  engines,  there  are  the  following  advan^ 
lagei:  The  high-tension  networks  may  be  paralleled,  or 
the  feeders  alone  be  paralleled,  with  the  result  that  the 
enginea  can  be  kept  running  at  their  economical  load,  that 
the  pressure  can  be  kept  very  conntant ;  and  there  is  no 
doubt  that  the  economy  of  the  running  will  be  higher  than 
with  the  second  method,  as  not  only  will  the  engine  load 
factors  be  better  while  running,  but  the  plant  horse  power 
hours  will  be  less.  By  the  plant  horse  power  hours  is 
meant  the  sum  of  all  the  terms — horse  power  to  nin  engine 
and  dynamo  empty  multiplied  by  the  hours  each  is  run. 
This  is  a  very  good  measure  of  the  economy  of  running. 
The  amount  of  attention  required  will  l^»e  low,  as  all  the 
voltage  regulation  may  be  done  hy  one  engine,  and  there  is 
A  great  advantage  in  the  fact  that  the  biim  of  the  altertiators 
will  be  much  less  than  by  the  secoTid  method.  The  great 
disadvantage  of  paralleled  feeders  is  that  any  failure  of  a 
cable  will  cause  an  extinction  of  the  whole  of  the  lights  ; 
that  with  some  types  of  alternator  the  exchange  of 
current  between  the  imralleled  machines  is  heavy,  with 
the  result  that  there  is  a  considerable  amount  of  watt^ 
lets  current  preventing  the  machine  from  being  fully 
loaded  with  safety  if  the  coils  nin  at  all  hot.  The 
whole  drop  of  pressure  on  high  tension  feeders  rarely 
exceeds  5  per  cent,  and  a  20  per  cent  difference  of  load 
from  the  normal  on  any  circuit  at  any  instant  will  only 
cauM  a  I  per  cent  difference  of  pressure  on  the  distributors. 
This  being  the  caae,  the  distributors  can  be  isolated  while 
the  feeders  are  paralleled,  and  upon  any  earth  appearing, 
the  circuit  affected  can  be  separated  and  run  on  a  separate 
engine  until  the  **  earth  **  is  removed,  when  the  circuit  can 
be  |>aralleled  with  the  rest  again.  Even  in  the  case  of  a 
ihortcircuit,  if  persistent,  the  feeder  fuse  on  the  circuit 
affected  will  be  blown,  and  the  rest  of  the  lighting  will  not 
luffer  When  the  drop  of  pressure  on  any  feeder  is  very 
different  from  the  rei«t,  a  booster  can  be  used,  such  as  that 
used  at  Sardinia  street  station  and  other  places.  One  dia- 
advsntage  of  the  first  method— t,e.,  paralleling  feeders  and 
altematorv^is  that  when  an  earth  appears  on  one  i>ole  in 
any  district,  the  {jotential  difference  between  earth  and  the 
other  (K)le  is  doubled,  and  a  weak  cable  on  another  circuit 
may  break  down  and  '* earth/'  a  short  being  formed  between 
the  two  poles  through,  perhaps,  a  mile  of  earth.  For  this 
reaaoOi  wbenovtr  an  earth  is  shown  by  the  glow  tubes,  the 
drciiit  muil  bt  foond  by  experimenty  and  the  main  should 
be  run  separately.  The  rignt  main  cannot  always  be  oasrly 
found,  as  all  the  glow  tubcM  (which  indicate  the  potential 
from  eftrth)  will  go  dark  on  that  pole,  fio  circuit  after  circuit 


must  be  isolated  until  the  rest  of  the  glow  tubes  light 
and  show  that  the  right  one  is  discovered.     It  nitist 
remembered  that  this  disadvantage  is  removed  wbttn 
centric  mains  are  used,  as  the  outer  always  is  at 
potential,  owing  to  the  effect  of  capacity*  and  tht  iojsi 
always  at  the  full  voltage  from  eartk     Again,  a  real 
on  a  concentric  cable  is  always  a  shorty  which  miiit 
itself  plainly,  and  which  is  local 

The  advantages  of  separate  running  are  Urn. 
running  is  a  survival  of  the  pre  historic  times  five  or  itx 
years  ago,  when  boosters  were  unknown  ;  when  pTalhl 
running  of  alternators  was  looked  upon  with  suapicm^  «iii 
the  engineer  who  bad  run  his  machines  in  parallel  wis  looloid 
upon  as  a  very  daring  man ;  when  it  was  necessary  for  nuuiQ* 
facturers  to  read  papers  to  show  that  atternatora  ooold  k 
paralleled,  and  when  theorists  went  into  long  mathssastfcml 
investigations  to  show  that  they  could  not  Separate  rumttng 
should  only  be  allowed  when  the  dynamos  are  l>ad,  or  whm 
the  mains  are  worse.  If  the  d ynamoa  are  expected  to  coUapM 
every  moment,  they  should  not  be  paralleled^  as  diaailsr 
may  result ;  and  if  short-circuits  apfiear  on  the  mains  with 
every  shower  of  rain,  I  would  run  separately.  The  advmaitagi 
of  separate  running,  when  the  pressures  needled  on  the  fas ' 
vary,  is  disposed  of  by  the  use  of  boostera.  Most  of 
disadvantages  have  already  been  mentioned  in  tlie 
part — viz ,  those  referring  to  efficiency— and  need  cio4 
repeated  ;  but  there  is  another  one,  that  the  volta^  is 
upset ;  and  a  great  deal  of  work  is  entailtxl  by  p%rmlleling 
and  switching  over  mains  to  the  light -load  machina  at  If 
load,  and  in  separating  and  running  separately  for  hi 
load.  This  practically  reserves  the  advanta^  (to 
mains)  of  separate  running  to  the  heavy-load  time,  or  etaa 
each  feeder  must  \^e  on  separate  transformers,  as  in  the 
figure ;    or,   worse   still,  all   the   dynamos   must   b«    kepi 
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running  through  the  day.  The  other  disadvantage  is  Umi 
excruciating  torture  to  the  staff  caused  by  the  ii%jhl 
difference  in  notes  of  the  separate  ninning  aliemalon. 
The  coming  into  and  out  of  step  of  the  alternatora  causai 
the  *'beat''  or  interference  phenomena,  which  are  ealco- 
lated  to  send  the  suff  to  the  asj^lum  preoiatarsly,  aad 
which  must  be  heard  to  be  appreciated.  The  altemiUiB^ 
current  station  assistant's  life  is  never  a  pleasant  one^  haUk 
he  should  at  least  be  spared  this  retinement  of  tortoim.— ^ 
W,  Fknnkll. 

/tnstcer  to  A'«.  22  (atoarded  Zs  6d.>— Hetbod  Ka  I  is 
the  usual  English  practice,  and  is  the  most  effieienl^  as  thtt 
number  of  machines  in  circuit  may  be  regulated 
give  each  machine  a  full  loud.  It  it  also  Uie  least 
cated  afi  regards  the  switchl>oard  arrangements,  and 
if  a  machine  fails  it  does  not  necessarily  mean  an  in 
tion  in  the  supply,  aa  the  other  machines  will  give 
extra  current  required  of  them  till  another  is  run  ii 
speed  and  thrown  in  in  {larallel  On  the  other  hand«  tl 
is  the  troublesome  operation  of  (laralleling  to  be  perfonaed 
with  every  considerable  increase  of  h>ad. 

It  wsfi  principally  on  account  of  the  dilficulty  in  gsHtig 
their  macnines  to  run  in  parallel  that  American  engtaesffS 
took  to  ninnfng  their  different  circuits  each  from  its  OfWB 
machine,  but  this  is  an  extremely  uneconomical  meUiod,  m 
several  largo  alternatora  may  have  to  Ih*  kept  running  at  only 
a  fraction  of  their  full  load.  Each  circuit,  too,  reqitires  ft 
separate  switchboard,  which  has  also  to  be  so  arranged 
it  can  be  oonneeted  up  with  the  rest  in  order  that  m 
day  load  may  be  taken  by  a  single  alternator  Oim 
dental  m1  vantage  of  this  system  is  the  ease  with  whkh  tht 

f treasure  can  be   varied   to  suit  the  different  lenglka  of 
eeders,  etc.,  but  the  disad vantages  so  prepondemi)  tW 
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Ab  aepamte  drooit  Bystem  has  not  been  adopted  in 
fijghod,  and  has  also  been  discarded  in  all  the  newer 
iflMrieia  stations. — Geo.  D.  Seys. 


Name  of  Promotors. 
The  Corporation. 


The  Urban  DUtrict  Council. 


OBCTRIC  LIGHTING  PROVISIONAL  ORDERS. 

The  following  is  a  complete  list  of    applications  for 

frmsioDal  orders  deposited  with  the  Board  of  Trade  up 

to  Dee.  21,  1807,  under  the  provisions  of   the  Electric 
lightii^  Acts,  1882  to  1890  : 
Till*  of  Order  and  Description  of  Area. 
AMfia  BQTffh  Electric  Lighting  Order. 

The  BarA  of  Airdrie. 
MmAot  Electric  Lighting  Order.—    The  Urban  Diatnct  Council, 

Tbe  Urliui  District  of  Aldershot. 
Aftoa  Manor  Electric  Lighting  Order. 

The  UrlMa  Diatrict  of  Aston  Manor. 
Bimce  Bleetrio  Lu^hting  Ordcnr.~The    The  Urban  District  Council. 

UrbuL  District  of  Barnes. 
Bstlej  Electric  Lighting  Order. --The    The  Corporation. 

Borough  of  BatleT. 
Bukdale  Electric  Lighting  Order.—The    The  Urban  District  Council. 

Uzban  Diatrict  of  Birkdale.    . 
Briton  Eleetric  Lighting  Order.— The    The  Corporation  of  Bolton. 

(kmnij  mad  Mnnicipil  Borough  of 

Boltoo,  the  Urban  Diatrict  and  Town- 
ship of  Astley  Bridge  and  the  Town- 

sfaips    of  Heaton.   Smithilla,   Darcy 

Lsrer,  Breightmet,  Lostock,  Deane- 

over-Hnlton,  Middle  Hnlton,  Tonge, 

and  Great  Lever,  within  the  Bolton 

Inal  District. 
BkecUi  JBaetrie  Lighting  Order.— The 

Boyal  Biiriib  of  BiedilB. 
Bridgwater  Corporation  Electric  LUO- 

iag  Order.— The  Borough  of  Bridg- 
water. 
Boraleiii  Electric  Lighting  Order.— The    The  Corporation. 

Borough  of  Bnrslem. 
Chelouford     Rural    District    Electric 

Lighting    Order.— The    Parishes   of 

Writtle,  Great  Baddow,  Broomfield, 

Springfield  and  Widfind,  within  the 

Chebnaford  Bnral  District. 
Chicfaeater  Oorpmtion  Electric  Light-    The  Corporation. 

ii^  Order.— ^The  Oit^  of  Chichester. 
Chidehiint  Electric  Lighting  Order.— 

Portion  of  the  Pariah  of  Ohidehnrsu 
Qiorley  Corporation  Electric  Lighting 

Order. — ^The  Borough  of  Chorfiy. 
Oolne    Corporation    Electric   Lighting    The  Corporation, 

Older. — ^Tbe  Municipal  Borough  of 


The  Corporation. 
The  Corporation. 


Chelmsford  Electric  Lighting 
Company,  Limited. 


Chislehurst  Electric  Supply 

Company,  Limited. 
The  Corporation. 


Orewe   Electric  Lighting  Order.— The    The  Corporation. 
Boroa^  of  Crewe. 

Darlinigton  Electric  Lighting  Order. —    The  Corporation. 
Tba  -whole  of  the  Borough  of  Darling- 
ton, except  the  detached  portion  of 
the    Toimahip   or   Ciril  Pariah   of 
DaiKngton  k^nm  as  Ozen-le-Field. 

Bvtibvd    Slectiic   Lighting   Order.—    The  Urban  District  CoundL 
ne  Urban  District  of  Dsrtford. 

Corporation  Electric  light-    The  Corporation. 
Order.— The  Borough  of  Don- 

The  Urban  District  Council. 


East  Ham  Electric  Lighting  Order. — 
Xba  Urban  District  of  East  HauL 

East  Sfamehonse  Electric  Lighting 
Oidssr.— The  Urban  District  M  East 


GraYcaend  Electric  Lighting  Order. — 

ne  Municipal  Borou^  of  Oraveeend. 
Gnano^  Port-Glasgow,  and  Gourock 

Eleetrieli^ting  Order.— The  Burghs 

ef     ^eeoock,     POrt-Gla^gow,     and 

Goaiodc 

Eleetric  Lighting  Order.— 
reh  of  Hamilton, 
[mporation  Electric  Lighting 

Order.— The  Borongh  of  Hastings. 
HcnCofd  Electric  Lighting  Order.— The 

Gtf  oi  Hereford. 
Honaey  Eleetric  Lighting  Order.— The 

Urban  District  of  Homsey. 
Hofe  (Akirington)    Electric  Lighting 

Older. — The  Parish  of  Aldrington  in 

the  Town  of  Hove. 
DiBcd  Eleetric  Lighting  Older.— The 

Urban  District  of  Ilford. 
Ifoeombe  Eleetric  Luditing  Order.— 

The  Urban  District  of  IlCraoombe. 
Iiwe's  Nortosi  Electric  Lighting  Order. 

fte  FuUes  of  King's  Korton  and 

XorthAsId  in  the  Boral  District  of 

King's  Hortoo, 


The  Urban  District  CoundL 


The  Corporation. 

North    British     ElectridW 
Supply  Company,  Limited. 


The  Corporation. 

The  Corporation. 

The  Corporation. 

The  Urban  District  Council. 

The   Hore  Urban   District 
CoundL 

The  Urban  District  CoundL 

The  Urban  District  Council. 

The  Bnral  District  Council. 


Title  of  Order  and  Description  of  Area. 
Kingswinford  Electric  Lighting  Order. 

The  Bnral  District  of  Kingswinford. 
Leatherhead  Electric  Lighting  Order.  ^ 

The  Urban  District  of  Leatherhead. 
Leigh-on-Sea  Electric  Lighting  Order. — 

The  Urban  District  of  Leigh-on-Sea. 
Lewes  Corporation    Electric   Lighting 

Order. -^The  BOTOUgh  of  Lewes. 
Lowestoft  Electric  Ijighting  Order. — 

The  BcHTOogh  of  Lowestoft. 


Name  of  Promoters. 
The  Rural  District  CoundL 

The  Urban  District  CoundL 

The  Urban  District  CoonciL 

The  Corporation. 

The  Corporation. 


Thk  County  of  Londov. 


Bermondspy  .Electric  Lighting  Order. — 
The  Parish  of  Bsrmondsey. 

Bemiondaey,  Botherhithe,  Greenwich, 
and  Lewishatn  Electric  Lighting 
Order.— The  Psrishes  of  Bermondsey 
and  Rotherhithe  and  tiie  Districts  of 
Greenwich  and  Lwrisham 

Bttthnal  Green,  Poplar,  and  White- 
chapel  Electric  Lighting  Order. — 
The  Parish  of  Bethnal  Green  and  the 
Districts  of  Pu):lar  and  WhitechapeL 

Ilolbom  District  Blestric  LighUng 
Onler.— Portion  of  the  Holbom 
District,  • 

Holboru  and  St  Giles  Electric  Lighting 
Order.— Portion  of  the  Holbom  Dis- 
trict, the  District  of  St.*  Giles, 
Lincoln's  inn,  Grab's  inn.  Staple- 
inn,  and  Pumivars-ion.   ' 

Lewiiihatn  District  Electric  Lighting 
Order.  -The  District  of  Lewi«bam. 

Lewisham^ Electric  Lighting  Older. — 
Portion  of  the  Parish  of  Lewisham 

St.  Giles  District  Electric  Lighting 
Order.- The  Diatrict  of  St.  Giles. 

St.  Marylebone  Electric  Lighting  Order. 

The  Pariah  of  St  Ma^iebomi 
St  Marylebone  Electric  Lighting  Order. 

The  Parish  of  St  Marylebone. 

St  Marylebone  Electric  Lighting  Order. 
The  Pkrish  of  St  Marylebone. 

Maidenhead  Electric  lighting  Order.— 
The  Borough  of  Mak&nhead. 

Mamm  Electric  Lighting  Order.— The 
Urban  District  oi  Margam. 

Melton  Mowbray  Electric  Lis^ting 
Order.  —The  Urban  District  of  Melton 
Mowbray  and  the  Parishesof  Sysonby, 
Welby.  Eye  Kettlebv,  Burton  Lazars, 
and  Thorpe  Arnold,  in  the  Rural 
District  or  Melton  Mowbray. 

Middlesbrough  Corporation  Electric 
Lighting  Order.  —  The  Munidpal 
Borough  of  Middlesbrough. 

Midland  Electric  Power  Distribution 
and  Lighting  Order.— The  Boroughs 
of  Walsall,  Wednesbury,  West  Brom- 
wich,  and  Wolverhamjpton,  the  Urban 
Districts  of  Bilston,  Ooedey,  Darlas- 
ton,  Heath  Town,  Rowley  Regis, 
Sedgley,  Short  Heath,  Smethwick, 
Tipton,  Wednesfield,  and  Willenhall, 
and  the  Rural  District  of  Walsall,  in 
the  County  of  Staiford  ;  and  the 
Borough  of  Dudley,  and  the  Urban 
District  of  Oldbury,  in  the  County  of 
Worcester. 

Mitchelsto  wn  Electric  Lighting  Order.  — 
The  Town  of  Mitchelstown. 

Montrose  Electric  Lighting  Order. — 
The  Royal  Bur|;h  ofMontroee. 

Norwich  (Extension)  Electric  Lighting 
Order.— The  Parishes  of  Thorpe  St. 
Andrew,  Postwiek,  Sprowston,  Old 
Catton,  Hellesdon.  Costessey,  Bow- 
thorpe,  Colney,  Crinffleford,  Intwood, 
Keswick,  MarkshaU,  Anninghall, 
Trowse  Newton,  and  Bixley,  and 
the  Shire  Hall  and  Castle  Ditches, 
Norwich. 

Nuneaton  Electric  Lighting  Order. — 
Portions  of  the  Parishes  of  Nuneaton 
and  Chilvers  Coton. 

Oldbury  Electric  Lighting  Order.— The 
Urban  District  of  Oldbury. 

Ossett  Electric  Lighting  Order.— The 
Municipal  Borough  of  Ossett. 

Partick  Electric  Lighting  Order.— The 
Burgh  of  Partick. 

Penarth  Electric  Lighting  Order. — The 
Urban  District  of  Pensrth. 

Perth  Electric  Lighting  Order.— The 
Parliamentary  Burgh  of  Perth. 


The  Vestry. 

County  of  London  and  BruUi 
Provincial  Electric  Light- 
ing Company,  Limited. 


•County  of  Lon^bu  and  Brn^h 
Proviudal  Etectrio  Light- 
ing Company,  Limited. 

Charing  Crou  and  Stranl 
Electridty  Hupply  Corpi- 
ration,  Liiqited. 

County  of  Lomion  an  1  Brush 
Provincial  Electric  Light- 
ing Company,  Limited. 


The  District  Board  of  Works. 

Great  Western  Electric  Light 

and     Power      Company, 

Limited. 
Charing  Cross  *  and  Strand 

Electridty    9npply    Cui- 

poration,  Lioiited. 
The  Vestry. 

County  of  London  and  Brush 
Proviudal  Electric  Light- 
ing Company,  Limited, 

Marylebone  Eleotric  Snpply 
Company,  Limited. 

The  Corporation. 

The  Urban  District  Ooondl. 

Melton  Mowbray  Eleetric 
Light  Company,  Limited. 


The  Corporation. 


Midland  Electric  Corpora- 
tion for  Power  Dismbu- 
tion,  Limited. 


TheMltchelstownGuardians. 

The  Corporation. 

Norwich    Electricity    Com- 
pany, Limited. 


Nuneaton  Electric  Company, 
Limited. 

The  Urban  District  Council. 

The  Corporation. 

Kelvinside  Electridty  Com^ 

pany.  Limited. 
Penarth    Electric   Lighting 

Company,  Limited. 
The  Commisdoners   of  the 

Burgh. 


Title  of  Order  luid  nescription  of  Aroa, 

PeUrborQUgh  Electric  Lighting  Onler, 
Th«  HunicipAl  BorougH  or  Peter- 
borough. 
fFrrtoot  DUtrici  Kbctric  Light  in  j? 
Onkr.  ^  The  Urbwj  Dlatriet  of 
Huy ton  with 'Eob>% 

Fr*»tcn{Ext<jnBionB)  P*lo<?tric  Lighting 
Order— The  Urban  Dintriet  »(  Ful- 
wood,  and  the  Townships  of  Brough- 
ton,  Laa  Asbton  Ingol  and  Obtam, 
Woodfilumpton,  Barton,  and  Pen- 
worthan,  iu  the  Eural  Dintrict  of 
i'reatoii* 

BAmsgate  Electric  Lighting  Order,— 
The  Borough  of  Eamtgate. 

Bawmar«h  Electric  Lighting  Order.™ 
The  Urhan  District  of  Rftwmarah 

Rochd&Ie  Klectric  Lighting  Order. — The 
County  Borough  of  Rocndala* 

Rotherham  Corporation  Klectrtc  Light- 
ing Order.— 'The  Municipal  Borough 
of  Rotherham. 

Eothe*ay  Electric  Lighting  Ord«r«— Tho 
Burgh  of  Uothosajr. 

Rojral  Loamington  Spa  Electric  Light- 
ing Order.— The  Borough  of  Royal 
Leamington  Spa. 

Royal  Leanntigton  Spa  Electric  Light 
and  Powtir  Order, — The  Boroogh  of 
Royal  Leamington  Spa. 

Ryde  Electric  Lighting  Order.— The 
Borough  of  Ryde, 

St.  Alban  Corporation  Electric  Light- 
ing  Order— The  aty  of  St.  Alban. 

8t  AtiiiM-OD*thO'8ea  Electric  Lighting 
Order.— The  Urban   District  of  St. 
I     Anneaon-the-Saa. 
rShfewebury  Electric  Lighting  Order— 
The  Borough  of  Shrewsbury. 

Smethwick  Eleetnc  Lighting  Order. — 
The  Urban  Diatrict  of  Smethwick. 

Bioko- upon -Trent  Electric  Lighting 
Order — The  Borough  of  Stoke -upon - 
Treat 

Warrington  Electric  Lighting  Order. — 
The  Monictp*!  Borough  of  Warring- 
ton. 

Wait  Bromwich  Corporation  Elactrio 
Lighting  Order  —  The  Oounty 
Borough  of  Weft  Bromwich. 

Waatgate-OD  Sea  Pariah  Electric  Light- 
ing Order.— The  Parish  of  West^te- 
OQ-Sea. 

Weatonau(>er-Mare  Electric  Lighting 
Order.— The  Urban  Diatrict  of 
Weaton- super  Mare. 
I  Weymouth  and  Melcombe  Regia  Elec* 
trie  Lighting  Order --The  Borough 
of  Weymouth  and  Melcombe  H''^e. 
[Whintou  Rural  Diitrict  Electric  L'ght- 
Ortier-The   Rural    Diitrict   of 


iWiUiadeD   Electric   Lighting  Order- 
The  Pariah  of  Willeaden. 


Name  of  PromoterB. 
Peterborough  Klectric  Light 

aud      1^0  wer      Oompanyj 

Limited. 
Britiah  Inaulated  Wire  OorM- 

pany,  Limited. 

National     Electric     Supply 
Company,  Limited. 


Electric  Supply  Oorporation, 

Limited. 
The  Urban  Diitrict  Council. 

Tb^j  Our|»oration. 

The  Corporation. 

The  Oorporatiou. 
The  Corporation. 


Midland  Eleotrii^  Light  and 
Power  Company,  Limited. 

Ryde    Electric    Light     and 
Powei  Company^  Limited. 
The  Corporation. 

The  Urban  Diatrict  CoancU, 


The  Oorporation. 

The  Urban  District  Oouneil. 

The  Corporation. 

The  Corporation, 

The  Corporatioo* 


The  lale  of  Thanet  Rural 
Diatrict  OouocU. 

Weaton  tu  per -Mare  Electric 
Light  and  Power  Syndi- 
cate. 

The  Corporation. 


The  Rural  District  Oouucil. 


The  Urban  Diatrict  OouudL 


COMPANIES'  MEETINGS  AND  REPORTS. 


L    The 


LONDON  ELECTRIC  OMNIBUS  COMPANY. 

The  ordinary  general  meeting  of  aharoholdera  o^   the  London 
Electric  Omnibue  Corojiaoy,  Limited,  waa  held  on  the  .'Wth  ult. 
4t   Wincheiter  Houee,   Old  Broad  street,   K  C,   Major  S.   Flood 
:e«  chairman  of  the  Com{>&ny,  preeidintt' 

"  e  Ctoatrmmii  ^aid  they  had  poetponea  the  mooting  aa  long  aa 
'  lo  until  they  could  announce  an  alliance  with  a  company  for 
ildiog  of  I  ho  omnibuaoit  and  with  another  company  for  the 
4icture  of  the  accuroulatort*.  The  iyndjcate  callod  the 
Ic  Street  Car  Manufacturing  Syndicate  hnd  now  como  into 
rice.  On  account  of  the  ineuthcieot  Cttpttjd  at  the  diepofial 
of  tbo  direotora  for  premiaoei  the  aeveral  portiona  c  f  the  omnibueee 
had  to  be  contracted  for  with  various  tirma  in  ditforent  [mrU  of 
the  kingdom,  the  eriifineer  then  putting  the  parte  together  in 
London  under  great  ditlicultie#.  Thin  i>y«tem  waa  a  iBoat  dttfirtitt 
OM  to  OMrry  out.  Thia  wan  loatAocod  in  the  oontracta  rctiuircd 
for  tbd  manufacture  of  the  motors.  Not  ono  of  the  different 
oontrMtora  would  agree  to  a  penal  clauae.  A  contract  for  the 
deUrery  ol  motore  at  the  end  of  four  montha  had  been  made,  hut 
th«y  woro  not  delivered,  and  the  contract  had  to  be  f^Anct'Mod. 
Tht  diroctora  had  been  negotiating  for  and  a-  ^ 

Uon  of  the  Electric  Street  Car  Manufacton  i 

^^  ol  aaata  on  the  Board   wan  propoiwti.      incy  were  the 

,  flompftoy  In  EnglaiKl  which  hsd  nuooewed  In  rannuig  ttooferic 
omnllniaet  aloojp  the  etrevta  without  raila.     At  the  praiwit  aMMnent 
ihey  bad  onm  omnibo«  which  hold  26  paaaongera,  and  a  report  from 
the  etiffineer,    Mr.    Raddi^e   Ward,   aUted    that    the   technical 
mltiei  in  auooteefoUy  producing  and  workio^  auob  a  vehielt 


they  were 
K  The  direct 
H  Uon  of  th< 

HwyooDip 
^B  nfimitiTiana 


are  far  greater  than  tboee  for  email  vehicles  cerrytufr  a  ttrm 
paaeengers.  Another  lO-paaaenger  omnibus  had  beeo  lioeoAecl, 
and  it  waa  expected  that  in  a  few  daya  the  tftt^peiM 
would  be  licenaed.  In  addition,  another  28'pai>enge 
liartly  built,  and  arrangementa  had  been  made  with  the  lEti 
Street  Car  Manufacturing  Syndicate  for  the  building  of 
omnibus  for  the  Company.  Mr.  Spagnolotti  hod  written 
reference  to  the  Sola  accumulator,  aayiog  that  it  waa  the 
Accumulator  in  the  worid,  Referrinf,'^  to  the  mauufacture  ol 
accumulator,  certain  claim  a  had  beeo  made,  and  when  theee  i 
were  adjuflbed  they  would  be  able  to  ehow  that  they  had  a  va 
property  In  that  accumulator.  They  were  a  very  am«ll  Oobi[— f» 
and  never  could  bo  in  a  poeition  to  aorioualy  compete  wita  iJii 
London  iieneral  Omnibus  Company,  having  only  a  cmphAl  of 
£ri4j,uO0.  Of  that  iS50,000,  £48,756  had  beeo  called,  of  whkk 
£2^1, (XK)  waa  paid  to  the  vendor.  There  waa  no  reaeon  for  fMiik; 
least  of  all  for  winding  up  the  Company,  aa  had  linuii  ■iiiULiiiliwT 
If  the  vendor  and  his  aseociatee  had  paid  the  money  doe  oo  Ua 
partly-paid  shares,  the  Company  would  have  had  ample  fujide  for 
immediate  requirements.  He  PUjETsrcsted  the  appoiatmeoft  «f  % 
committee  to  consult  with  the  Board  on  the  position  and  requW* 
meot«  of  the  Company,  and  hod  very  little  doubt  that  they  vCMld 
be  able  to  pub  the  concern  in  a  atrooger  poaitioo,  and  one  tbal 
would  ifivo  threat  promiae  for  permanent  aiioeooa>  He  Bkored  : 
'*  That  the  report  and  accounts  for  the  period  exteodini;  from  Una 
registration  of  the  Company  on  May  18,  1896,  to  Xov.  3i>,  lH9'7i  be, 
and  are  hereby,  received  and  adopted." 

During?  the  discuation  which  oai^ued  it  waa  sui;|i(et(#d  thet  Um 
omnibuees  which  had  been  spoken  of  by  the  ohainnnn  eboaid  Iho 
at  once  put  upon  tho  streets  of  London,  tey  from  Victoria  StetiaB 
to  Picoad  lily -circus,  the  fare  to  be  6d.  per  journey.  Some  tine 
should  be  given  to  those  in  arrear  of  calls,  permitting  them  W  pay 
up  in  monthly  instalmeiita.  If  they  did  not  avail  theoMelviiaOT 
that  privilege  tho  aharaa  might  then  bo  offered  to  the  rtoiaial^g 
sharenolderfi. 

The  ro«iolution  was  then  put  to  the  meeting*  and  mgned  to. 

The  Chairman  said  he  had  now  to  move  that>  the  follenHflf 
shareholders  be  apfiointed  to  consult  with  the  directors  oai  tlie 
position  and  requirements  of  the  Company — ^nansely,  l*olpttal 
Turnbull,  Mr  Hayden,  Mr.  Scrimgeoer,  ftnd  Mr*  f^nndint  iwj 
that  these  gentlemen,  along  with  the  Board,  be  requeited  to  i 
to  the  shareholders  at  a  special  meeting  to  be  oonvened 
<}0  days. 

This   resolution   was  unanimously  agreed    to.     MeMra, 
Mason  and  Co,  were  reappointed  auditors,  and  a  vote  of 
to  the  chairman,   on   the  motion  of  Mr.  Ceadiel,  brongbt 
proceodinga  to  a  close.  " 


CONTRACTS  FOR  ELECTRICAL  SUPPUES 

CONTRACTS  OPEN. 

Cnba. — A  decree  will  be  publiahed  shortly  for  the 
of  a  cable  from  Cuba  to  Porto  Kico  (probably  t^Ui  TonertfTo^ 

Bedford.— Tenders  are  invited  for  the  supply  and  deUv^ry  J 
the  Bedford  railway  statiou  of  vulcanised  ruooer  cablet,  for  p' 
tieulara  of  which  refer  to  our  advertisement  oolumna. 

Went  HartlepeoL  —The  Corporation  invite  tenders  f or  vi 
work  in  connection  with  their  electric  lighting  aiatioo  in  Wm 
Hartlepool,  for  particulara  of   which  refer  to  our  aiiv 
columns, 

Blaekbum.— Tht*  Corporation  are  prepared  to  receive  tend 
for  5<  Ok  w.  continuous  current  steam  dynamo  and   im)  kw. 
alternator,  for  particulars  of  which  refer  to  oor  adve 
columns. 

Saiferd,  —The  Town  Council  invito  tenden  for  the  suprdy  of 
:)(J<»  yards  of  |)ortable  tramliuee  and  IS  side  tipping  tnicka,  l^ 
rarry  20  cubic  feet.  For  particulars  afjply  to  the  Bomefrb 
Engineer,  Town  Hall,  Salfotd. 

Onemaey.— Tho  States  of  Cuernsey  require  several  hundfvd, 
creosoted    tetet^raph    poles.     Full   partioularsi   with 
earliest  date  of  delivery,  are  to  be  aodreaaed  to  Mr.  A.  1 
14,  Manor  Parkroa«J,  liarleeden^  London. 

Bralla  (Renmaala).— Tenders  are  iov'ited  for  the  eleetrio 
iug  of  the  town.     The  depoeit  rec]Utred   ia  £600.     8p 
are  to  be  obtained  1  from,  and  tenders  ad dr eased  to,  the 
Authorities  at  Braila  by  Feb.  2^i  (March  I),  at  4  (J^m. 

Tarllia  (Spala).— Tenders  are  lidvortLied  for  the  lighting 
town  for  d>  years.     Specifications  are  to  be  obtained  fro< 
tenders  addroered  to,   the   Municipal   Authorities    ol    the 
town,  province  of  Cadiz,  S(i44in.     TeiiderB  by  February  L 

Taala.  —Tenders  are  inviud  for  the  oooatnaolioci  ol  an 
tramway  from  Hammam-lif  to  Maxula  Kad^  a  dialanoe  of 
It)  miles.    Bpocifioatioos  are   to  be  obtained  from, 
addreoMd    to^    the    Secretary    ol     the    Sooiele 
Hammam-lif. 

Bradfted.— Tender*  are  invited  for    the  wiring  and 
lighting  of  a  clothing  eetabtiwhment  in  Kirkgate^  Brmiforvl 
and  sfiecifiGations  at  the  oflioes  of   Metara.  MUoea  ead 
archltecta.  09»  Swanarcade,   Hradford,    l%nd«n  lo  bo 
to  the  Architeota  by  noon  on  Jan.  8. 

Bedford. ^Tender^  are  invited   for  buikijng  offieia  end 
rooms  at  the  aloetricity  works.     Harticutars  oea  ba  f ' 
appUeatioo  to  the  Engineer  at  the  Eleotrioliy  Worfcm 
teoderf  to  be  delivered  at  tbe  offices  ol  Mr.  T.  8.  " 
derky  Town  Hall,  Bedford,  by  January  10, 


^^^ 


Moaidn 


Porter; 
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(lliu«lA>*^Tendera  &re  invited  far  %h%  oonstraotioD, 

»ta.  of  io  elec&ric  lighting  inetallaittoti  fat  the  lown«    Tba  depoett 

ii  iV^  roablei^     Speeificattang  may  be  abbain^  from,  and  tanders 

i^rMded  to,  tJie  Municipal  Autfaartttes  of  the  town  by  March  1  (IS)* 

Vmwm^njs.  (BiusIa), — Tenderflare  invited  for  the  constroction, 

etf,,  cf  an   electric    tramway.      The  dopo&tt  required   i^  5,C»00 

fOdbliet.     SpeciScationa,  etc,  (in  French ),  are  to  ba  obtained  from, 

•nd  teoderB  addressed  to,  the  Municipal  Aukhoritiep,  No%'arosatak 

(BitMia)|   bjr  March  1  (IS).    The  time  has  been  eittend^  fram 

Norevbor  15. 

Tommto  (SpAln}.^ — Tenders  are  advertised  for  electric  light- 
ing of  the  town  for  J 6  yeam.  The  estimated  cost  is  2  75  pesetas 
per  light,  and  the  depot! t  required  is  5  per  cent.  Specif! eaUone 
are  to  be  obtained  from,  and  tenders  adureflfled  to,  the  Municipal 
Aithorttiee  of  the  above  town,  province  of  Valencia,  S^io, 
TeDddr«  by  11  a^m,  on  JanaBry  10. 

TatrmgoiLa  (Bpatu).— The  Secretary  of  State  for  Foreign  ASairs 
hat  r^eivoii  a  dispatch  from  her  Majesty's  Chargfi  d'Affaires  at 
3(Ia4''iV  trati?mittir*g  copy  of  a  Royal  order  inviting  tend  era  for 
Um  -tnictioD  and  working  of  a  telephone  system  in  Tarragona, 
Sell. el  lynders  will  be  received  at  the  office  of  the  Civil  Governor 
of  the  provinoe  of  Tarragona  for  40  days,  counting  from  Dec,  11. 
FiirUiw  pajTbicqlars  of  the  condition b  of  the  tenders  may  be 
inapacfeed  at  the  Commercial  Dopartoient  of  the  Foreign  Office  any 
day  titlwttQii  the  hours  of  1 1  aod  6, 

fftoiPMbftm9tiK&, — The  Pablic  Works  Committee  invite  designs 
•od  teodars  for  motor -vans  for  street  scavenging  and  the  con- 
Teyanc^e  of  road  materials.  Outline  specif  cat  ion  and  farm  of 
tettdei  can  be  obtained  on  application  to  Mr,  J.  W.  Bradley,  Q. E  p 
borough  engineer  and  surveyor,  Town  Hall  Wolverhamptoiij 
Firms  teoderiog  do  so  at  their  own  coat  in  every  respect*  Draw- 
htfs  and  a  full  desert ption  of  the  motive  power,  capacity^  and 
otKet-  particulars,  add  resided  to  the  Chairman  of  the  Public  Works 
Committee,  to  be  delivered  by  February  7* 

WviIUb^. — The  Blectric  Light  Committee  of  the  Town  Council 
invito  ikfttticulars  and  conditions  under  which  any  person,  firm,  or 
eompsTiv  i*  willing  to  lostal  and  maintain  the  electric  light  in  the 
bor  '  _"  for  a  term  of  years,  with  power  to  the  Corporation  to 
aoq^ie  the  undertaking  upon  agreed  terms  and  at  stated  periods. 
The  provisional  order  o?  the  Board  of  Trade,  which  is  in  the  usual 
fonxif  loay  be  inspected ,  and  a  plan  of  the  town,  showing  the  com- 

Kleory  area  and  other  particulars,  obtained,  on  applicatian  at  tbe 
wn  Clerlt's  OfEce,  Liverpool- road ^  Worthing. 
OtiipiLte<»a  (Sp«lii). — The  Secretary  of  State  for  Foreign  Affairs  ha? 
received  a  despatch  from  her  Majesty's  Consul  at  Bilbao,  reporting 
chat  the  Provi&ional  Board  appointed  in  connection  with  the 
elecLTtc  tramway  which  it  is  proposed  to  lay  from  Zumarraga  to 
Zamaya,  in  the  province  of  Guipu^coii,  tnvtte  plans  and  tender,  to 
be  received  by  February  28,  for  the  construction  and  equipment 
of  the  Line,  Further  particulani  of  the  conditions  of  the  tenders 
for  tho  above-named  tramline  and  braocb,  which  together  measure 
3U  miliQH,  may  be  inspected  at  the  Commercial  Department  of  tiie 
Foreign  Office  between  11  and  6. 

BeclfoTd-  —  The  Electric  Light  Committee  are  prepared  to  receive 
teod^re  for  the  supply  and  erection  of  the  following  plant : 
(SectiDD  A)  one  420-b,h.p.  double-acting  compound  enclosed 
eii{^i»G  ;  (6)  one  250  unit  alternator,  with  stationary  armature. 
Specification s»  with  terms  and  conditions  of  tender  and  contract, 
may  b«  obtained  at  the  offioea  of  Mr.  T.  S.  Porter,  town  clerk, 
Town  Hall,  Bedford,  on  payment  of  a  fee  of  5s,  for  each  section. 
Tenders,  ee&Ied  andlnarked  "  Electric  Lighting,  Section  A  or  B," 
mii»D  be  delivered  to  the  Town  Clerk  by  January  10, 

Br»dfoird« — The  Corporation  ret {U ire  tenders  for  the  construction 
aod  delivery  of  two  steam-engines  for  their  electricity  works  at 
Valley- road.  Specification  may  be  had  on  application  to  Mr. 
Alfred  H.  Gibbings,  Electricity  Department,  Town  Mali,  Bradford, 
OQ  payment  of  £1,  le.  to  the  City  Collector,  Town  Hall  ;  this  Hum 
will  b€  returned  on  receipt  of  a  bona  dde  tender,  accompanied  by 
the  specification.  Sealed  tenders^  endorsed  "Tender  for  8  team - 
Eog^ine^,'^  to  be  «ent  to  the  Town  Hall,  on  or  before  Jan.  13. 
An  aovmrniHse  must  be  given  by  each  contractor  that  he  will  pay 
(o  ^le  workmen  employed  by  him  not  lees  than  the  minimum 
eUmd^rd  r«te  of  wage^. 

LitB— tiur. — The  Sanitary  Cammlttee  invite  designs  and  tenders 
for  iitator  vehicles  for  the  collection  of  house  refuse.  The  motive 
power,  c^tmcity,  and  all  other  particulars  are  to  he  described  in  a 
fall  epeci£i(»tlon,  accompanied  by  drawings  and  delivered  at  the 
office  of  Mr,  E.  George  Mawbey,  C.E,,  borough  engineer  and  sur- 
veyor, Town  HaU,  Leicester,  addreaeed  to  the  Chairman  of  the 
BanitAry  Committee,  by  January  3L  The  loaded  wagons  would 
IttTe  to  aecend  an  incline  of  1  in  20,  turn  in  a  limited  space, 
back  aod  tip  over  a  beam  about  I4in.  high  by  Piin.  in  widths  and 
when  empty  descend  a  road  having  a  gradient  of  1  in  15,  The 
Comimctee  do  not  bind  themselves  to  accept  any  propoeal,  and 
%mm  tcodering  must  do  so  at  their  own  cost,  no  fees  being  allowed 
for  thm  preparation  of  drawings,  etc. 

St-  Mftrylebone, — The  Guardians  desire  to  receive  tenders  for 
electric  light  wiring  and  fittings  at  their  new  administrative 
ballding^  of  their  workhouse  in  Northumberland  street,  W, 
Ferfons  desiring  to  tender  may  obtain  hilts  of  (juantitios  and  a 
form  of  toDder,  and  inspect  the  specification  and  drawings,  any 
toiMs  from  the  7th  inst.  to  the  15th  inst.  {both  days  inclusive), 
between  tbe  hours  of  10  a, m.  and  4  p,m*  (Saturdays  till  1  p.m.), 
opt n  ri;iplicatioii  to  the  Guardians^  architecti  Mr,  A,  Baxon  Snetl, 
F.fLl.K.A-,  of  22,  Southampton -buildings.  Chancery- lane,  W^C, 
ud  depoedtiDg  with  him  a  £10  Bank  of  England  note,  which  will 
he  retWroed  to  person e  sending  bona  tide  tenders  in  the  manner 
■ad  at  the  tttse  stipulated.  Quantitiea  by  Messrs.  Northcrof  t.  Son, 


and  Neighbour.    Tenders  mast  bw  tigned,  sealed »  and  endorsed 

^^  Tender  for  Electric  Lighting»'^  and  addressed  and  delivered  to 
Mr.  Henry  T.  Dud  man,  clerk  to  the  Guardians,  not  later  than 
10  a,  m,  on  17th  inst. 

Glonoe^ter^ — The  Electricity  Supply  Committee  are  prepared 
to  receive  tenders  for  the  supply  and  erection  of  the  following 
plant  on  the  law- tension  system,  for  the  municipal  electricity 
works :  {Section  A)  boiler-house  plant — Lancashire  boilers  and 
acce?BorieS|  mechanical  stokers,  feed  pump,  injector,  economiser, 
electric  motor;  (B)  coirine-hnu^e  plant — steam  dynamos  and 
accessories  %  (C)  overhead  travelling  crane  ;  (D)  switchboard  and 
instruments  ;  (E)  accumulators  ;  (F)  mains — insulated  c^blee 
and  trenching  i  (G)  public  lamps— arc  and  incandescent  street 
lamps  and  I  amp- posts  ;  (H)  meters  -the  whole  bound  up  in  one 
epecifi cation.  Tenderers  are  at  liberty  to  tender  for  either  section, 
but  not  for  part  of  a  section,  3 peciH cation,  with  terms  and  condi- 
tion and  forms  of  tenders,  may  be  obtained  at  the  offices  of  Mr. 
Robert  Hammond,  M.l.E  E. ,  consulting  engineer  to  the  Corpora* 
tion^  Ormond  House,  Great  Trinity-Jane,  C>ndon,  E.C,  on  pay. 
meet  of  £S,  ^  ^  which  sum  will  be  refunded  on  the  return  of  the 
fipeclfication  filled  up  with  a  bona  fide  tender.  Duplicate  copies 
of  the  specification  £1.  Is.  each,  not  returnable.  Tenders  (sealed 
and  marked  '^  Tender  for  Electricity  Works")  must  be  addreaaed 
to  Mr,  Geo.  Sheffield  Blakeway,  town  clerk,  Guildhall^  Glouceiter, 
and  be  delivered  by  January  18, 

Booile  (Liuioa,).— Tenders  are  invited  by  the  Corporation  for 
the  supply  and  erection  of  (1)  Lancashire  boHers  and  Green's 
economizer  ;  (2)  engines^  dynamos,  switchboard,  condensers,  con* 
denslng  and  feed- water  pumpf,  balancing  transformers,  boostera, 
piping,  tanks,  crane,  meterSf  wiring  of  electricity  supply  worke, 
and  alterations  and  additions  to  wiring  at  town  hall  ;  (3)  secondary 
batteries  and  accessories  ;  {4)  feeder  and  distributing  mains  (solid 
system),  jjotential  lends,  network  and  surface  b03C€e,  and  service 
connections  ;  (5)  running  of  the  electricity  supply  works  for  period 
not  exceeding  three  years.  Specifications,  drawings,  and  form  of 
tender  can  be  obtained  at  the  office  of  Mr.  J  H,  E'arcner*  town 
clerk,  Town  Halt,  Boo  tie,  on  payment  of  £5.  Sa,  (or  £1  le<  per 
section),  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Any  further  information  can  be  obtained  from  the  consulting 
engineer,  Mr,  Thomas  L.  Miller,  M  LE.E.,  7,  Tower- bnilding« 
N.,  Water-street,  Liverpool.  Contractors  may  tender  for  any 
section  or  sections,  but  not  for  part  of  a  section,  and  contractor 
for  No,  'Z  section  must  alio  tender  for  Section  No.  5.  The  con- 
tractor whose  tender  is  accepted  will  be  required  to  enter  into  a 
formal  agreement  under  seal,  with  sufficient  and  approved 
so'^urltiea,  for  the  fulfilment  of  contract.  Sealed  teaders,  endorsed 
'Tender  for  Electric  Lighting/' and  addressed  to  the  Chairman 
of  the  Watch  Committee,  must  be  sent  in  by  12  noon  on 
January  10, 

BSadi'aa — Tenders  are  invited  for  the  utilisation  of  water 
flowing  from  the  Periyar  L^ke  for  purposes  other  than  irrigation 
and  not  incompatible  with  the  uee  of  the  water  far  drinking.  The 
irrigating  season  extends  over  nine  to  ten  months,  during 
which  time  the  discharge  is  likely  to  be  from  1,100  to  about 
500  cubic  feet  a  second,  according  to  the  demands  for  irrigation 
and  the  available  quantity  in  the  bike.  Subject  to  the  risk 
of  interruption  by  accident  or  drought,  supply  can  he  eiven 
throughout  the  irrigation  season,  Ko  supply  can  be  guaranteed 
at  other  times,  but,  so  lon^  as  water  is  available,  the  Government 
will  be  prepared  to  issue  it  in  such  daily  quantitiee  as  may  seem 
to  it  aavisable  with  reference  to  the  time  which  is  likely  to 
elapse  before  tlie  supply  is  replenished  by  the  setting  in  of  the 
rains.  The  fall  from  the  tunnel  to  the  foot  of  the  hills  is  approxi* 
mately  900ft. ,  and  the  distance  measured  along  the  course  of  the 
stream  about  6,B^X^fti  One  cubic  foot  per  second  falling  900ft.  \a 
estimated  to  pcx>duco  over  60  elTective  horse- power,  Intending 
leseees  should  state  the  quantity  of  water  reonired  in  cubic 
feet  per  second  and  the  annual  rent  otfereo  «for  each  cubic 
foot  per  second.  No  rent  will  be  charged  for  the  first  year 
from  the  date  of  the  concession  ;  for  the  second  year  the  charge 
will  be  one- fifth,  and  an  additional  charge  of  one  ifth  will  be 
made  every  year  until  the  full  rent  is  reached.  The  whole  or  part 
of  the  concession  may  be  surrendered  on  a  year's  notice  being  given« 
Lessees  will  construct  at  their  own  expense,  on  plans  to  be 
approved  by  Government,  all  the  weirs  and  other  works  required 
to  divert  the  water  from  the  river  below  the  tunnel.  For  further 
information,  application  may  be  made  to  the  Chief  Engineer  for 
Irrigation,  Madras,  by  whom  tenders  will  be  received  up  to 
July  1,  1398. 

BESULTS  OP  TEKPEBS. 

IiOiidoiL,  K.C.— The  tenders  of  Messrs,  W,  Smithy  Gray,  and  Co. 
and  Messrs,  Uergtheil  and  Voung,  of  Camomile^ street,  E.C.|  have 
been  accepted  for  heating  and  electric  wiring  the  extension  of  tlie 
Guildhall  School  of  Music, 

Derby.— The  contracts  for  the  supply  of  large  coal  have  been 
equally  divided  between  Mr.  Walker  and  Mr.  Carline,  The 
tender  of  Messrs.  Fcrranti,  Limited,  for  dynamo  and  engine,  at 
£7,  L32,  10s.  ^  has  been  accepted  by  the  Electric  Lighting  Committee. 

I>ewabTiry, — The  Town  Council  have  given  a  contract  to  Messrs. 
E,  Chad  wick  and  Sons  for  the  erection  of  an  iron  shed  for  the  coal- 
crushers  at  the  gasworks.  The  contract  for  the  supply  of  coal  to 
the  electricity  works  has  been  given  to  Messrs.  Crawshaw  and 
War  bur  ton, 

New«aatle-oti-Tjme.  — The  tender  of  G.  W.  Lummis  Faterson 
and  Co,,  Cardigan  terrace,  Heaton,  Newcastle^on-Tyne^  has  been 
accepted  for  the  installation  of  the  electric  light  in  the  church, 
lecture  hall,  vestries,  and  lobbies,  etc.,  with  front  and  side  lights, 
at  Heaton-road  VV- osleyan  Church. 
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Baifttef  (XM«s).»Tbo  Urlmn  IHntriot  Cooneil  h^ve  reoeived 
the  following  teoderf  for  the  erectioo  of  an  electric  light  station 
at  E«t  utreet  : 

F  J.  Ck}xhead,  Bulwer-road,  Leytonstone £3  2»7 

Thomas  and  Ed^e,  Anfrleeeaavenue,  Woolwich  ,«.... ,..    2^790 

G.  Sharpe.  Oibbint^-road,  Stfatford* .      2  <J66 

•  Accepted  by  committee  sabject  to  approval  of  CJouncil. 

BiU^row-tD-FonMaa.— The  Corporation  have  recei%'ed  the  follow 
ing  tendert  for  the  erectioD  of  an  electric  li({ht  station  near  the 
top  of  Baccleuch^street : — 
W.   \\\   Fairbajm*    Abbey-road.    Barrow  in^Farness 

(aocepred)    .£3,386  JO    0 

T.  Brown,  Hitid pool-road.  Barruw  in-Furneae  « S^^*^    ^    ^ 

W.  Oradwell  and  Co  ,  Umited,  Hindpool  Sawmille, 

BarrowanFurneea    .  ,, „....     3,447  13  10 

W.  Saddler.  Barrow  inFurnePU „.„„ 3  610    0    0 

W.  Bradley,  MUloca,  CamberUnd ...    4»0Jl    H    5 

Soeles  —The  Town  Council  has  been  recommended  to  accept  the 
following  tenders  :  Messrt ,  \V.  T.  Glover  and  Co.  for  underground 
works^  Oomprising  cables,  piping,  attachments  to  Uoterns. 
required  trencfiing  and  makini;  good  the  streets  to  the  satis- 
faction of  th«^  borough  surveyor,  for  the  tuna  of  £2,849.  6«.; 
Messrs.  Tinkers,  Limited,  for  boilers,  condensers,  and  steam 
exhaust  and  water  pipes,  etc.,  for  the  mim  of  £1,620  ;  Messrs. 
Fritchetts  an4  Cold  for  accumulators,  for  the  saia  of  £646 ; 
Messrs.  firowett,  Lindley,  and  Co.,  Limited,  for  steamenginee, 
steam-driven  altfrnatore,  motor-alternator,  switchboard,  instru- 
tneots,  and  transformers,  for  the  sum  of  £4.277— total,  £9,392  6s. 


BUSINESS  NOTES. 


laamrlettheit^— Additional  premieee  have  been  fitted  up  with 
the  electric  light  this  week. 

Steotrlo  Constmotlon  Company* — The  transfer  booke  for  the 
first  mortgngti  debentureii  will  be  cloeed  from  Hih  to  14th  inst. 
ineluMivfl. 

F.  G.  A  Uop.  '  We  bear  ihat«  owing  to  increased  business, 
additional  premises  have  been  taken  by  this  firm  at  126*  Queen 
V'ictoritt-street, 

Brierlcy  VllL— A  plan  for  the  British  Electric  Traction  Com- 
piny,  Limited,  respecting  alteration  of  turnouts  on  the  new  line 
has  hNsen  approved  by  the  Urban  District  Council. 

Oeneral  Xleotiic  Company.  Limited.— The  Company  state  that 
they  arc  now  in  a  position  to  supply  a  thoroughly  good  enclosed 
arc  lamp  for  alternating  current  circuits  taking  six  amperes. 

City  of  Uendon  Kleotrle  LigMlaf  Cempnny*  lAmifd  —We 
are  infortned  that  the  warrants  for  interest  due  Dec.  31,  1897,  on 
the  £4iJ0,OiK)  5  per  cent,  debenture  stock  have  been  duly  posted. 

NewB0ek.— "  A  Trip  to  Venus/*  a  novel  by  John  Munro,  author 
of  '*The  Wire  and  the  Wave,*'  "The  Story  of  Electricity."  etc. 
{London,  1897  :  Jarrold  and  Sons,  10  and  11,  Warwick  lane,  E.C.) 

ik  Humonr.— Sir  VV.  li.  Armttrong,  Whitworth,  and  Co.  have, 
it  ia  stated,  absorbed  the  well-known  London  firm  of  Easton  and 
Anderson,  Limited,  of  the  Ertth  Hydraulic  and  Electrical  Works. 

Clerk«nwel\--A  sjieoiat  meeting  of  the  Vestry  of  St.  James  and 
B%,  JoVn  was  hold  on  the  6tb  lost,  to  discuss  the  question  of 
purohaiiiog  and  maintaining  an  electric  water  van  for  street 
watering  in  the  parish, 

Foplar.— A  motion,  already  referred  to  by  us,  referring  to  the 
re»oinding  of  a  resolution  disallowing  further  vieiting  expenses  to 
the  Electric  Lighting  Committee  has  now  been  dispoied  of  by  a 
vote  of  12  for  and  21  against  such  recision. 

ItttmlieUL  —  At  a  meeting  of  the  Vestry  yesterday,  a  petition 
signed  by  owners  and  tenants  in  Bengeworth,  C'Onderton,  Bredon. 
and  Cambria  roads,  on  the  eubject  of  the  erection  of  a  dust 
destructor  in  the  rear  of  Bredon-road,  was  discussed. 

CeldbMt^r.^The  Electric  Light  Works  Committee's  report 
that  the  temporary  lighting  of  the  military  hospital  had  been 
taken  over  bv  Messrs.  Siemens,  Limitod,  and  everything  was 
working  satisfactorily,  has  been  adopted  by  the  CounoiK 

It. — The  Urban  District  Council  have  received  notice  from 


tbt  Loot-l  Government  Board  that  an  inspector  will  hold  an  enquiry 
at  the  town  hall  on  the  ]2&h  inst.  in  reference  to  the  Council  s 
proposal  to  borrow  £2iJ,0lM>  for  the  purpose  of  electric  lighting. 

■iitf4erafleld,  —The  Chamber  of  Commerce  have  discussed  the 
question  of  mnnicipaUiiation  of  the  tolophone*.  A  motion  in  favour 
of  the  Corporation's  scheme,  and  also  one  to  oppose  the  cjompany's 
propoaaJ,  were  advanced,  but  Anally  the  discussion  was  poit|>oned 
until  the  next  meeUng, 

West  BremwIelL. — The  Town  Council  will  oppoee  the  proviaional 
order  of  the  Electric  Corporation  for  Power  Hiiitribution, 
Limited.  During  the  debate  on  the  subject  it  was  mentioned 
that  the  Has  Committee  had  already  negotiated  for  land  for  the 
generating  of  electricity. 

I>tiiilla«_rhe  application  of  the  Dublin  and  Manobeater  Steam- 
•bipC4>iDpaoy  to  erect  ftolos  in  oonoeotion  with  a  proposed  installa- 
lion  oi  ek«otrio  light  at  the  plaoe  on  Sir  John's  Quay  where  tbeir 
fteemere  are  to  be  berthed  has  been  postponed  for  a  week,  pending 
the  report  of  the  harbour  maater  and  engineer, 

Ma<>eln,— The  Local  Covernmeat  Board  hare  sanotioned  the 
borrowinc  of  £1,600  for  kod  and  £1^,150  for  electdo  lighUng 
pnriiOMi,mJ  IheCoondl  have  agreed  to  create  Llnoolii  £3  p«r  oent, 
stock  to  raise  such  sums,  and  that  the  stock  be  issued  in  such 
•lUBi  ii  tilt  FiiiftDot  CooiinittM  should  agree  to. 


Weat  Dnrtoy.— The    Board  of    Guardiana  of  thie  union 
inetroeted  Mr.  Thoa.  L.  Miller,  M.I  £.£.,  of  7.  Tower  bulldl 
Liverpool,  to  prepare  full  plans  and  specifications,  and  to  In' 
tenders,  for  the  lighting  of  their  Mill  road  Infirmary  by  electrifl 
The  installation,  we  uhderstand,  is  estimated  to  cuet  epwarde 
£5,000, 

■Ingaton-by^Sea.— A  parish  meeting  havini;  on  the  3nl  im 
pa9«ted  a  resolution  to  the  effect  that  it  was  desirable  to  ^h% 
oertfttn  portion  of  the  parish  of  Kingston  by  Sea,  a  oommlttoo  *^ 
been  appointed  to  enquire  into  the  ^hole  m%tter  of  the  Ugbr' 
and  to  report  thereon  u)  a  parish  meeting  to  be  held  thet 
fortnights 

Rurtiiglleld.  —The    proposed    application    bv  the    Cbelmii 
Electnc  Lighting  Company  for  a  provisional  order  tooeiTTI 
lighting  workf^  mto  Springfield  has   been  considered  by  tAe 
Council,  and  a  reiolution  carried  approving  the  introductjos 
the  electric  lighting  system,  and  expressing  ihe  opinion  thai 
wires  should  be  laid  underground. 

Laoey,  CUrelm^,  And  Slllar,— We  are  inforn»ed  thet  Ifi 
S.  V.  Clirehugb.  M.LRE.,  A.M,I  C  E.,  and  F.  A,  Cortet  * 
A.LE.C  ,  onnsulting  electrical  engineers,  have entertd  Into 
ship  with  Mr,  E    M,  Lacey,  A.M  LC.E  ,  and   Mr,  A   M 
M.IE.E      Tbeir  offioee  will  be  ^t  7B,  King  street,  Mamrbeei 
and  at  10,  Delah ay  street.  Westmineter. 

MAtloek^— With  regard  to  the  proposed  Bill  of  the  Fower 
t rib u ting  C^ompany,  it  was  decided  by  the  Urban  Distdot  Gwsj 
at  its  last  meeting  to  oppose  the  application  U>  PariiaiiMnU 
company  is  formra  witn  headquarters  at  Waraopi  and  the 
man  said  if  the  Bill  were  obtained  it  would  create  a  mooofioly 
place  it  in  the  hands  of  entire  strangers. 

PoplAT.— A  meeting  of  the  Board  of  Works  was  held  on  %hm 
inst.  at  which  a  report  from  the  Electric  Lighting  Comnf 
recommending  that  the  Board  oppose  the  a^iplicatloo  of  tbe^ 
of   London    snd    Brush    Provincial    Electnc    Lighting   Ca 
Limited,  to  the  Board  of  Trade  for  a  provisional  order  f>r  mi 
ing  the  district  with  electricity,  was  received, 

Dewabnry.  —  The  Electricity  and  Water  Committee  btt' 
re|K>rted  that  they  have  appointed  Mr,  H,  U.  R'«ndalt«  itf 
tiloucester,  and  Mr.  W.  Halliwelt,  of  Dewsbury,  to  positioise  OB 
the  staff  at  the  electric  lighting  station.  They  have  also  lelorrei 
to  a  sub  committee  a  plan  for  an  extension  of  electric  mailiie  to 
Oxford  road  and  two  contiguous  thoroughfares. 

Portamontli.— The  Electric  Lighting  Committee  reported  to 
Council   at   it«   last   mf»etin^   that   the   borough  aeoountent 
submitted  a  demand    for   income   tax   which   he  bad    re< 
amounting  to  £143.  H^.     The  committee  had  offered  no  ob. 
to    the    demand.      The  clause   waa    referred    back,   and   kt 
contended  that  there  were  really  no  profits  to  charge  upon. 

Weetmlneter  Sleotrle  ftnpi^ly  Cerpoimtlea,  Limited.—' 
following  reduced  rates,  to  take  effect  from  the  1st  inet., 
fixed  upon  at  a  meeting  on  the  5th  inst.  :  up  to  4  000  esidi 
in  each  year.  6d.  per  Board  of  Trade  unit ;  over  4,000,  4d.  »el  pm 
unit ;  3d,  per  unit  will  be  charged  for  current  used  solely  lor 
purposes  other  than  lighting,  and  supplied  through  a  se|iiif»i> 
meter.  ~ 

Feiiteii.--The  North  StefTordshire  Tramway  Companies  ei 
tion  for  an  order  to  oooatruct  additional  tramways  in  ilio  m 
has  been  approved  by  the  Urban  Dtst^rict  Council ;  and  It  Imm 
resolved  not  to  oppoee  the  application  of  the  Britieb   Rl 
Traction  Company  for  an  order  authorising  tight  railway*  to 
diatrict. 

Wedneelleld,— A  deputation  from  the  Midland  Coiponilioo 
the  f^upply  of  electric  power  attended  a  meetifig  of  tlie  Ui ' 
District  Uouocil,  and  explained  the  nature  of  toe  m 
asking  for  the  support  of  the  Council  in  the  a|>plleetioa 
powers.  Various  questions  were  put  as  to  the  way  in  wlkliell 
VVedneafield  would  be  affected,  and  the  Council  prombed  10 
consider  the  matter. 

Burnley.— The  Gas  and  Electric  Lighting  CommtUtow  to 
extending  the  electric  lighting  station,  have  decided  to  MlOfA  m 
different  type  of  engine — visl.,  a  high  speed  compoond 
three  crank  engine  of  450  b.  h.p  The  procuring  of  sadi  en 
it  was  explains,  would  oomplete  the  system  atUie  oeniral 
lighting  works,  whereas  by  continuing  the  use  of  the  , 
engines  they  could  only  got  one  fourth  the  power  %bmf  required. 

Kleotrlo  Cebe  In  Leeda,— The  electric  motor  mh  htm  laede  Hi 
first  ap^iearance  in  the  Leeds  streets.  By  arrangoiBent  wito  tiW 
Leeds  (Corporation  Hackney  Carriage  C'Ommittee^  a  epoolaMn  WW 
sent  down  from  the  works  of  the  London  Eleelriool  Gob  ^ 
Limited,  and  was  put  to  the  taet.  GoooioUv 
impression  formed  by  those  who  aaw  it  and  rode  Eo  H 
tinctly  favourable,  the  greasy  state  of  the  roads  notwithstnodiag* 

Otiey.— At  the  last  meeting  of  the  District  Council,  ii  w§m 
propofod  that  tenders  be  invited  from  electrical  engineers  tor 
lighting  up  the  ftreeis  with  the  electric  light.  The  Council  ««■ 
urged  not  to  make  the  mistake  which  had  been  amle  by  olktv 
authorities  by  allowing  outsiders  to  step  In  and  ereeio  a  aottopo^ft 
which  the  Council  would  in  a  few  years  have  to  fwrohaeo  Oi  % 
considerable  cost.  After  discusaioo*  the  matter  was  roferrid  lo% 
committee. 

Cnloe^T.— We  have  received  of  Meaara  UodgOi  oad  Todds 
serviceable  wall  calendar  for  1898.  The  firm  state  tlyul  dsite 
the  lajt  year  the  demand  for  their  large  switchboard  and  oooinX 
station  re(|uiremeots,  ammeters,  and  voltmeters,  togetlior  wttll 
their  specialities  in  high  tension  apparotiis,  has  been  W  akeed  of 
previous  years,  and  that  they  have  ooooiMueiitly  oj 
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( io  G«>rge-fltreet,  and  cabinet  works  in  Seaton-street,  to 
oope  with  lliat  inerease. 


L— In  reply  to  a  qneetion  as  to  whether  the  Buxton 
pnmflKHuU  eleetric  liichting  order  embraced  the  Fairfield  district, 
it  lytated  at  the  Urban  District  Council's  meeting  that  it  wae 
pactioiilaily  mentioned  that  it  only  covered  the  Buxton  urban 
oiBtrict.  Notioe  would  have  to  be  given  before  the  Fairfield  area 
eoald  be  iaelnded.  The  subject  was  deferred  in  order  that  a  copy 
of  the  order  be  obtained. 


wit  — A  telephone  labourer  named  Henry  Simmon",  aged 
^j^tHBf  living  at  Great  Yarmouth,  was  trimming  a  tree  to  clear 
ife  from  off  the  telephone  wiree  at  Somerleyton,  on  the  21st  ult., 
wben  he  lost  hie  footing  and  fell  heavily  to  the  ground.  He  was 
picked  np  and  taken  to  the  Lowestoft  hospital,  where  he  was 


to  by  Dr.  Bell,  who  found  him  suffering  from  internal 
iaJQilaiand  severe  brnisee.  The  unfortunate  man  appeared  to  be 
pragreHtng  favourably,  but  died  on  Friday  morning. 

^  y  *  MM t  !•■— ^f  aa. — The  plans  of  Messrs.  (t.  W.  Lummis- 
PUsfsao  and  Ga  have  been  accepted  for  the  electric  lighting  of 
Hsstoo-road  Weeleyan  Church.  Tenders  were  received  from 
^be  flrmiL — ^The  Parliamentary  Committee  have  under  considera- 


I  a  letter  from  the  Gateshead  and  District  Tramways  Company, 
Ustiag  that  an  agreement  has  been  entered  into  between  the  com- 
puy  aad  the  British  Electric  Traction  Company,  Limited,  the 
■UD  objeet  of  which  is  the  substitution  of  electric  traction  in 
piieeof  atoam. 


^  -it  the  ordinary  monthly  meeting  of 

*fPi"<*h>t  Ooancil  the  Finance  Committee's  minutes  were  con- 
rfdarad.  They  referred  to  the  establishing  of  an  independent 
ttliphooe  company  in  the  district,  and  a  letter  which  was  received 
£rom  the  manaeing  director  and  secretary  of  the  new  Mutual 
Wsphone  Syndicate,  Limited,  of  Manchester,  on  the  subject, 
wgemted  the  eopport  of  the  Council  in  obtaining  a  license  from 
Ae  BoetouMter-General.  The  clerk  was  instructed  to  write  for 
farther  informatioo. 


-One  of  the  most  unique  almanacs  we  have  seen 
■  that  iaeaed  by  the  Brockie-Pell  Arc  Lamp  Company,  Limited, 
f7.  Queen  Victoria-street,  E.C.  The  dates  of  the  days  and  the 
yaan  up  to  1903  are  on  a  revolving  cycle,  and  the  days  and  the 
■ootheare  stationary.  The  year  ibeiog  set  opposite  the  month 
giree  a  eomplete  almanac  for  that  particular  month,  and  so  on 
tin  the  end  of  the  chapter.  The  idea  is  very  good,  but  to  our 
nund  it  BQiacka  somewhat  of  the  slide  rule !  The  device  is  protected 
by  a  provieiooal  patent. 

Cmmamlmmt&amrm  ef  Sewers.— At  a  meeting  held  on  the  4th  inst. 


Mvs  ef  Be 

tliat  ApplicaUon  be  made  to  the  treasury  asking  for  an 
enqnirj  into  the  cost  and  efficiency  of  the  telephone  service  in 
Innden,  nod  as  to  bow  far  the  chief  officials  of  the  Post  Office 
have  bean  eonoemed  with  the  National  Telephone  Company  was 
.  and  also  a  letter  from  the  Charing  Cross  and  Strand 
r  Supply  Corporation,  Limited,  intimating  their  intention 
to  apply  lor  a  provisional  order  to  enable  them  to  supply  electric 
i—im  lor  lighting  abd  motive  power  purposes  within  the  City. 

SsAestaOB. — ^The  Sportsman  Inn  has  been  fitted  with  an  elec- 
tric luting  installation.  Sixteen  candle-power  incandescent 
Issqps  are  arranged  in  the  rooms  and  passages.  A  100-c.p.  lamp 
is  to  he  fixed  at  the  outside  of  the  hotel,  and  when  the  new 
BMHiblT  hall  is  finished  that  also  will  be  lighted  by  about  a  dozen 
li^pu  lamps.  The  dynamo  was  made  by  Messrs.  Royce  and 
Bma,  Maoehester,  and  is  driven  by  a  gas-engine.  The  wiring  and 
:  off  the  switches  and  other  appliances  has  been  entrusted 
Heap  and  Worthington,  of  Alexandra-road,  Manchester. 

L — The  Ooancil  have  accepted  a  number  of  tenders  in 
n  with  the  electric  lighting  of  the  borough.  The  Council 
reooinmended  to  dispose  of  the  plot  of  land,  containing 
1,716  eqoare  yards  or  thereabouts,  situated  at  Hall  Bank,  Winton, 
coBSwed  by  the  Bridgewater  Trustees  to  the  late  Local  Board,  on 
Ihrdb  25,  1894,  for  an  electric  lighting  station,  subject  to 
iyev^  rent  of  £16.  19s.  4d.  It  is  stated  that  the  Corporation 
sosld  have  at  its  command  a  sufficient  load  for  tramway  service 
if  it  aay  time  the  electric  system  should  be  introduced  into  the 


-We  are  informed  that,  owing  to 
trade  in  Ireland,  this  firm  have  opened  new  offices  and 
IS  at  12,  Dawson-street,  Dublin.  Mr.  Arthur  Handley, 
U1.LE  £.,  who  has  had  14  years' practical  experience,  will  act  as 
■wagsr  lor  Dublin  and  neighbourhood.  The  firm  state  that  they 
iwtake  all  cisBBipw  of  electrical  work,  and  that  they  are  carrying 
•^  kfxe  eontraets  for  railway  companies ;  also  that  during  the 
Sit  two  years  they  have  erected  electric  lighting  plants,  in  Ireland 
■hsi^  to  the  extent  of  over  1,000  b.h.p  ,  or  the  equivalent  of  20,000 
Wlp^  lamps. 

-At  the  last  meeting  of  the  Town  Council  the 
of  the  Lighting  and  General  Purposes  Committee,  in 
■war  to  a  question  when  Messrs.  Manlove,  Alliott,  and  Cc's 
l^vt  on  the  alteration  of  the  destructor  would  be  ready,  replied 
Astths  horoonrh  engineer  was  engaged  in  obtaining  and  forwaraine 
hiasiiliuu.  When  such  information  had  been  diMussed  the  firm^ 
itative  woold  go  further  into  the  matter  with  the  borough 
r.  The  latter  has  also  had  an  interview  with  Mr.  Cooper, 
'       r,  who  is  engaged  m  sketching  out  a  scheme  of 
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Merage  Company.— A  copy  of  the  blotting- 
*  by  the  above  firm  this  year  to  its  chief  supporters  has 
■a.     We  note  that  the  KayX  arms  ornament  each  sheet 
tfiw-naptr,  aooompaided  by  the  words  '*  by  special  appoint- 
to  H.]L  Oe  Qiiesii."    Henoe,  the  pad  will  tend  to  remind  us  I 


of  the  fact  that  the  first  Royal  warrant  given  to  the  electrical 
trades  was  awarded  this  year.  The  generd  features  of  the  pad, 
with  its  useful  diary  and  calendar,  are  somewhat  similar  to  that 
found  in  last  year's  issue.  The  information  about  the  accumu- 
lators manufactured  by  the  firm  is,  however,  fuller. 

BlatikpooL— The  Yorkshire  Post  of  Dec.  31  says  :  **  The  Black- 
pool  Tramway  Committee  met  to  consider  a  peculiar  position  of 
affairs  yesterday  afternoon.  A  short  time  ago  they  applied  to  the 
Local  Government  Board  for  permission  to  substitute  the  overhead 
trolley  system  for  the  conduit  system  of  electric  traction  on  the 
promenade.  Not  only  has  the  Board  refused  this  permission,  but 
it  has  condemned  the  existing  conduit  system  as  well.  This  has 
come  as  a  surprise  upon  the  committee,  who  are  going  to  interview 
the  officials  in  London  on  the  matter.  Meanwhile,  they  have 
decided  to  lay  a  tramline  through  ClifemontPark  instead  of  along 
the  low  promenade." 

Cardiff. —At  the  last  meeting  of  the  Electric  Idghting  Committee 
Mr.  N.  Appelbee,  as  electrical  engineer,  presented  a  report  upon 
the  question  of  condensing  water  at  the  electrical  works,  and  the 
saving  thereby  effected.  The  report  set  forth  the  different  methods 
of  condensing,  one  of  which  haa  been  tried  at  the  electrical  works 
for  the  past  nine  months,  and  had  worked  satisfactorily.  The 
report  recommended  an  extension  of  the  system  now  in  use — f.s., 
the  cooling  by  forcing  the  warm  water  at  a  slight  pressure  through 
a  series  of  specially-shaped  nozzles,  which  threw  it  into  the  air 
in  jets  of  spray.  Over  £100  per  annum  would  be  saved  by 
adopting  this  system.  It  was  resolved  that  the  report  be  printed 
and  circulated. 

Leeds.— At  the  last  meeting  of  the  Parliamentary  Committee 
it  was  stated  that  a  friendly  interview  with  representatives  of  the 
House-to-House  Electric  Company  had  been  arranged  with  a  view 
to  the  purchase  of  their  undertaking  by  the  Corporation.  The 
Corporation  have  passed  a  resolution  confirming  tne  committee's 
recommendation,  and  have  also  agreed  to  apply  to  the  Lootl 
Government  Board  for  a  provisional  order  to  issue  irredeemable 
or  redeemable  stock,  or  for  poweis  otherwise  to  enable  them  to 
acquire  the  House-to-House  Company's  undertaking.  A  joint 
conference  of  the  committees  of  the  Leeds  and  Bradford  Corpora- 
tionR  have  come  to  the  conclusion  to  jointly  oppose  in  Parliament 
the  Bradford  and  Leeds  Light  Raila'ay  Bill. 

Remorals.— Owing  to  19,  Great  (ieorge-street  beine  required  fdr 
the  site  of  the  new  Government  offices,  Eklmundsoas  ESlectridty 
Corporation,  Limited,  baveremoved  their  offices  to  Broad  Sanctuary- 
chambers,  Westminster.— Messrs.  Hairison  and  O'Brien  have 
removed  their  offices  and  testing  department  from  Albany- 
buildings,  45,  Victoria  street,  Westminster,  to  19  and  21,  Queen 
Victoria-street,  E.C.  They  state  that  at  their  new  address  they 
are  increasing  the  size  of  their  laboratory  and  testing  department, 
and  will  now  be  able  to  undertake  all  classes  of  wors  in  that  line, 
in  addition  to  outdoor  testing  and  inspecting. — Messrs.  Handcock 
and  Dykes  are  removing  on  Januaiy  29  from  5,  Victoria-street, 
S.W.,  to  Westminster  chambers,  1,  Victoria- street,  S.  W. 

Torqnaj.— Mr.  W.  H.  Trentham,  engineer  of  the  electric 
lighting  works,  has  reported  to  the  Town  Council  that  practically 
the  whole  of  the  plant,  save  one  engine  and  alternator,  had  been 
delivered.  After  bis  visit  this  week  he  hoped  to  be  in  a  position 
to  fix  the  date  of  the  opening  ceremony.  The  Town  Clerk  has 
reported  that  the  electric  light  works  bad  cost  £21,180,  which, 
with  5  per  cent,  for  contingencies,  came  to  £22,239,  whereas  they 
received  sanction  to  expend  £22,300.  About  £1,800  more  would 
be  required  for  consumers'  extensions,  and  the  works  would  be 
extended  as  the  demand  arose.  They  had  probably  not  laid  so 
much  main  as  they  intended  (three  miles),  but  they  had  only 
expended  money  on  those  roads  from  which  they  were  likely  Ui 
derive  revenue. 

Bedford.— At  the  last  meeting  of  the  Town  Council  it  was 
unanimously  resolved :  (1)  "That  in  the  interests  of  trade,  industry, 
and  social  commerce  it  is  essential  that  the  fullest  possible  develop- 
ment of  the  telephone  service  in  this  country  should  be  promoted  ; 
(2)  that  in  order  to  effect  such  development  it  is  neoessary  thati 
only  a  moderate  rental  be  charged  ;  (3)  that  the  best  and  cheapest 
service  can  only  be  secured  by  competition  ;  (4)  that  this  Council 
earnestly  requests  the  Postmaster-General  to  grant  licensee  to 
municipalities  or  companies  which  comply  witn  the  Treasury 
minute  of  March  23,  1892  (which  provides  that  'competition  shall 
not  be  prevented'),  without  further  enquiry  as  to  charges  of 
efficiency  of  present  service,  such  enquiries  involving  unnecessary 
expenses  and  delay.'' 

BUstoa.— At  the  adjourned  meeting  of  the  Urban  District 
Council  the  question  of  the  Council's  consent  being  given  to  the 
application  of  the  Midland  Electric  Corporation  and  Power 
Distribution  Company  for  a  provisional  order  to  supply  electricity 
in  Bilston  was  discussed.  The  following  resolution  was  carried  : 
"  That  the  consent  of  the  Council  be  given  to  the  promotion  of 
the  order  of  the  Corporation  for  supplying  electricity  within  the 
district  of  Bilston  subject  to  the  following  conditions  :  (1)  that 
bhe  promoters  insert  in  the  order  provisions  undertaking  to  supply 
electricity  at  the  prices  quoted  by  them  to  the  Council ;  (2)  tnat 
the  consent  is  without  prejudice  to  the  Council's  right  to  promote 
an  order  hereafter  under  the  Electric  Lighting  Acts  for  supplying 
electricity  within  the  district  of  Bilston. ' 

Chsltenliam.— The  Electric  Inspector  reported  to  the  Council 
at  its  last  meeting  the  result  of  his  tests  of  the  electricity  supply 
during  the  past  month,  showing  a  result  for  low-pressure  cables 
averaging  more  than  two  volts  above  the  legal  standard.  It  was 
resolved  that  the  extensions  to  supply  current  to  various  premises 
be  carried  out,  and  that  the  Liocal  Government  Board  be  applied 
to  to  add  an  additional  £282  to  the  loan  for  which  sanction  has 
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■tniily  htm  applM  lor  to  ptatidm  tm  Um  caaHai  thme  extflutoot  % 
mad  ibftlft  oiralii  mximmiha hm evrlad o«l  if  liis  ooeamt  viU  pny 
ido  lo«iffd«  ibo  ooiik    Tb«  r«|iart  «m  spprorad.  Mid  tb«  rvoom- 


IttBfM^  «Cie.f  for  liglitiiif  Hm  Ion  doek  by  roAooHoo. 


I 


-At  >  fecoot  toooUtticof  thm  Poliee  Camaaiawooorg  tl»> 
bodjr  wm  ekArvtci  vitl»  yitbiMbMio  tike  ooodoet.  Il  wa«  argvad 
th»i  th«ir  aotiOB  of  ifiviOsjc  PM*  KooMidj  to  oono  to  StirUog 
before  hftving  aaovlttlaed  hit  foo  Cor  rofioftiiig  on  ibe  prouogcd 
oloetric  ligKtiag  aehow  wm  la  wjoouml  ooo,  Ai  tliov  did  not  kdow 
from  what  fooroe  tlio  cmoot  eoold  bo  B»ot.  Tbo  BoArd  of  Tr*de 
migbt  not  Apfiroiro  Pfof«  Koanody'i  oebooio.  Aod  tn  ibai  ekao  thoy 
would  Ha  ft  no  borrow  togf  powort  i^^oiaoi  «bieli  to  dobit  Ibo  foes, 
frhfk  they  bad  tio  |)OW#r  bo  t»ko  tbo  ezfWfieefi  Iroai  tbo  polioe  rata 
After  eome  farther  diie«eiioQ  lA  wet  ogreod  to  lot  t be  matter  lie 
oirer  ontil  Frof«  Keooody  ouao  to  Surlioie*  Tbi«  new  on  the 
Bfttcor  it  eotirdy  ioeorriMV  ee  the  Act  provides  difttnetlj  that 
oooh  proUaiaery  orpeBoee  siey  be  not  ooi  of  tbe  ratee. 

UllaftoB.^Ao  orrliiiery  mootin^g  of  tbo  Vestry  will  be  bad 
IohUx,  «l  which  s  f^Pp<^  ^om  the  Kleoirio  ligbtiOK  Comoiittoe 
wUX  be  oooeidored.  Tbe  report  stotes  that  tbe  ooouaittee  has  had 
ttiidor  eomidoration  tbe  qoeotkm  of  oreotiog  an  arc  lamp  on  tbe 
rsloffO  at  tbo  jnocUon  of  Oaaoobory  and  Sc,  Paors  roada,  and 
Is  of  Opinion  that  as  tbe  ooroor  ia  a  vory  dark  one  it  woold  be 
disllaotly  adraotogooiia  for  tbo  bettor  Ulaminatioo  of  tbia  point ; 
tbat  it  bas  also  ooasidorsd  tbe  adt  iaabiitty  of  erecting  an  arc  lamp 
on  tbe  rofoKO  in  Honowiy-road  between  Seven  Siitorv  atid  Park^ 
borst  rosdi»  and  is  of  opinion  that  contidonng  the  amount  oi 
trslfie  tborsan  additional  lamp  would  greatly  impro%'e  and  properly 
eomptoto  the  iUamination  at  this  point ;  aod  reoommesid  thst  tbe 
two  lamps  in  tiuestloo  be  orootod  at  a  toul  estimated  ooatof  £"2116. 

ti.  Faaoraa.— A  icooeral  meetine  of  tbe  Vestry  was  hold  on  the 
Stb  last*,  when  tbe  adjoomod  dweossion  oo  a  motion  that  the 

VmCt;'  uriTtrove  of  the  wholo  »ch*».n*^ /.f  tHMextontHoQ  of  theeloctric 
UgbtiiJ.  fikfh^ate  di«iri'  i^  tbe  provition  of  mains 

aad  dir  ,   platttt  for  the  pw,  trront  to  the  side  streets, 

ss  set  ionu  la  vbe  report  of  tbe  Ibiectncity  and  Public  Li^rbtine 
Cominittoei  was  roiomed,  and  alio  on  a  motion  to  the  effect  that 
before  prooseding  with  the  extension  of  the  electric  lighttof^  main^^ 
into  tbo  Hifch^atc  dwtnct,  tbo  Electricity  aod  Public  Lighting 
Committee  be  in*Lruciod  to  send  a  circular,  as  provided  in  the 
St.  Pancraa  %btiiig  onier,  to  every  occupier  in  tbe  streeU  pro 
posed  to  be  lighted,  enfiuiring  whether  they  were  willing;  to  take  the 
current  And  to  wliat  eitcnt ;  tbe  oommitteo  to  report  the  result  of 
the  eni|Qiry  to  the  \^o«tr)% 

Ipowlflb.  — Ao  aoimate«1  has  taken  place  Qvsr  tbo  quos- 

tbn  of  gas  P,  elootricity  m  :  ^^  of  the  now  workhouse.    The 

duestioo  was  Anally  settlcMi  t^  ^^^  cbainnan's  casting  vote  in 
favour  of  the  electric  Ught.  Toe  lirtt  report  on  thu*  ijuestion 
was  prrsented  oo  l>sc.  n«  »nd  iu  oonskloraUoo  waa  adjiumetl  io 
order  that  members  might  ooasidor  tbe  dotafls.  The  Workhouse 
Erection  C^ommiUeo  now  presented  a  supplementary  report,  which 
was  aocotnijaniod  by  an  elaborate  table  iihowing  the  relative  cost 
of  gas  and  oioctricity.  The  ooi>cliii«ion  arrived  at,  in  brief,  waa 
that  electric  lighting  will  involve  an  expend  it  ore  of  about 
£206.  lU.  a  year,  with  from  £10  to  £5<J  intetost  oo  capital  outtnv, 
aad  that  tbe  net  charge  for  ga«  per  annum  will  oome  to  £27H.  3«.  6d. 
Under  tboie  oiroumsuncee  the  committee  recommended  that  the 
new  workhouse  should  be  lighted  by  electricity. 

awaaaea,^The  work  of  laying  down  plant*  etc,,  for  the  installa- 
tion of  the  electric  light  at  the  market,  which  was  done  by  Mr. 
J.  ik  itrown,  Oxford  ttreet.  has  been  oompletod.  The  engine  is 
a  boHxonUl  electric  light  engine,  capable  of  developing  iD  b.h.p., 
and  the  dyn%mo  is  one  of  Uie  Eleotrio  Construction  Company's 
latoit  Improved  wound  dynamos  for  ao  output  of  2'i,iM)<)  watts ^ 
a  quantity  of  light  equal  to  M  2a0()c.p.  lamp.  Three  heavy 
mains  aro  carrioil  by  catt  iteol  flUf}>Goderii  from  the  premises  of  the 
8waasea  United  Brewerie*  to  the  nwitchboard  in  the  centre  of 
the  market*  and  from  thi«  switchhf>«.ttl  there  are  P2  branch 
circuits,  each  containing  two  K'>erting  'i.OOii  c.p.  lampi  so  arranged 
tbat  if  anything  ebould  go  wrong  with  any  of  the  circuits  the 
aoddent  could  only  iillsot  iwo  Urap«,  leaving  the  other  *J2  intact. 
These  fMrtlcular  {am(»»  unlike  othets  very  much  In  use,  are  said 
to  give  ail  absolutely  iteady  light. 

Maaohoater*— The  Mane  hen  tor  Carriage  and  Tram  way  t  Com- 
pany proposo  to  introriuce  a  Bill  to  onsble  them  to  work  the 
system  of  tramwayi*  now  undei  their  control  by  electricity.  The 
Clt^  Council  are  committod  to  the  policy  of  tramway  municlpali- 
sation,  with  electricity  a*  the  motive  |JOwor,  upon  the  o\|>tration 
of  tbe  leaves  now  hold  by  ths  company,  and  their  opi»rt*ition  to 
tbe  eomiiany'#  Hill  will  be  of  a  Btrenuous  character.  The  opinion 
Is  bald  by  •everal  meinbern  of  the  Corfwration  that  the  co«ij>any 
Ma  promoting  the  Bill  dimply  to  itrengthen  their  position  in  viuw 
Of  tai  QOgotiatioos  for  purchase. --The  rsport  of  tbe  Electricity 
Oommlttoe  rMommoadlng  the  purchase  of  land  for  a  oow  genaratiag 
station  hat  been  agreed  to,  Jt  has  also  been  roMtlved  to  ainjlv  to 
il  iment  Board  for  «anction  to  borrow  f 

U  ''  purposes  of  the  Manchester  Kk^ 

Oniern,  (h<m)  nn*i  litM.  and  of  Part  V.  of  tbs  Maaebe^ter  Loriicira 
tkio  Aol,  1807. 

CdlataafiMC— Mr  A  E.  Pott,  repreaoatlag  tbo  Cbalmsford 
fflaotrlo  Mgbtlng  Company,  attended  before  the  Karal  llistriot 
Counotl  at  its  last  meeting  in  roforeaoe  to  the  applioalkm  of  bis 
Urm  fur  a  provi«ionat  or4sr  for  the  extension  of  tbo  Ugbt  to 
so^erml  |iartsboi  in  tbe  union.  In  reply  to  queatioai,  Mr.  Pott 
statod  that  tbt  propostd  oidof  wmM  relate  to  tbe  paHsbts  which 
touched  CbaliiMtord  bQroiigh*^Sprtag6old,  Brgom&ald,  Wldlocd. 


Manlh, 


Great  Baddow,  aod  Writtla     Tbe  Boa«d 

allow  tbom  10  pot  tbo  wires  averftasH  fai  a 

to  otiior  plaoea,  it  was  a  saallar  Im 

District  Oooacil»  who  m%bt 

Tradoi    Later  oo  IIm  laaUor  wia  ooarfdirsd  im 

Dodentood  that  aejrhw^  tfco  CowmmI  nor  tbo  pariaiMS 

bad  aoy  desire  to  oppose  the  oomprny's  applKtfaat  sa^Mt  M  * 

oertaia  eooditloos.    Toare  wss  a  aoaaiaioas  aipcaanoa  of  apMfll 

that  tbe  wires  i^bould  be  carried  aadargroaml 

Watvartemptea^.R^iil  progrsw  Is  be&nf  mada  witb  tbe  aisr 
eloetric  sab  statioo  at  Cbapel  Asb,  aad  it  is  hoped   that  ia  a 
mootb*s  fcima  it  will  be  in  ww^iag  ocdar«     Wbeo  the  Is 
mains  will   be  estaodad   dowa  tbe  Tettaah^ 
Merridale  roadsy  in  wbieb  tboroagbfafas  Ibera  ata 
number   of   ressdeataai   dwaUiags,  tba  ooeapeate  of 
expected  to  ofa  tbe  electrie  Ugbt  tastead  of  gas.    Tba 
turned  out  on  Christioas  Ere  shows  ao  jocresse  of  34 
over  tbat  tumod  oat  oo  that  doT  ii|  IjM.     There  is  al 
good  demand  before  Christmas,  and  tba  offiffjale  at  the  1 
reckon  to  got  more  costoaien  ia  the  Christaias  qearter 
other.    If  tbit  increase  is  oaiataiood,  there  eao  be  oo  donbi  Ibil 
the  time  is  not  far  distant  wbea  tba  light  wiU  be  estaadod 
the  entire  boroogh.     This  siieaks  waU  for  tbe  popakrHr  ^ 
illaminaoL     It  may  be  added  that  aa  additkraal  boiler  Is  el 
to  be  pot  in  at  tbe  Commerclal^toed  works,  aad  io  a  nsoaih's 
another  new  eogioo  will  be  |daosd  tbata. 

Haalay.— The  Stajh^dnhire  AdnrtUer  says  aaMOgst  tbe 
oiattori  which  the  eotorpriaiag  Corporatioa  of  Haaley  bava 
perhaps  nothing  haabeeo  oM^te  saoosssf ol  ihaa  the  s 
of  electric  lighting  io  tba  boroas^*    Slaoa  its  iatrodi 
four  years  a^^  the  demand  for  tbis  now  system  of  ttlamfcaattoa 
exceeded  the  expoetatioos  of   its  advooates«  aad  has   lileM 
through  it#   success,  tbo  critidsms  aod  prognoeticatioiis  of  iti 
opponents.     So  much  has  the  demand  increaaed  that  daria||  9km 
year  it  was  found  necessary  to  make  further  applleatioa  to  Ito 
Local  Goveromeat  Board  for  extended  borrowing  powara.  aal  ifal 
enquiry,  which  was  bald  in  May  last  before  Coloaet  J.  T. 
resulted  in  the  oooseot  to  pledgiag  tbe  town  to  a  farther 
ture  of  £15,000.     It  is  a  aotabia  fact  tbat  from  tie  faioeptioa 
to  tbe  present  time  not  a  single  peooy  bas  beea  ef 
the  rates  of  the  borough,  but  the  tostalmeots  of  . 
ioteretft  on  the  sinking  fund  bas  bean  paid  oat  of  the  feoei|yt«.  aad 
the  price  of  gas,  which  was  3s.  6d.  per  tbooaaad  cable  leet«  hoe 
been  reduced  to  2b.  3d. 

Saatara  Tolecra^b  fTsmpeny.— In  a  Bill  to  be  tatrodaoei 
the  next  sessioD  of  Partfameot  by  tbis  Compaay,  power  le 
to  create  £2«4lOO,000  *'new  3^    per  oeot.  eamuJi^ve  , 
itock  "  for  **  the  purpose  of  converting  into  preferaaoe  slack  the 
(9x  18 ting  preference  shares,  aod  for  raising  further  oapital  ier  tba 
purfKMcs  of  the  Companv."    The  ooovorsioo  of  the  asletiaf  uitfer- 
enoo  shares  Is  proposed  to  bo  effected  by  giriag  toaemBaMir 
£18.  10b.  of  the  new  Drefereooe  stoek  for  esary  flO  share  aow 
held.     The  balance  of  the  new  preferaoea  stock  adilcb  is  aoi 
r^'vpiired  for  the  purpose  of  this  oonrorsioQ  *'nMy  be  etaated  aad 
t«isued  ai  the  directors  see  fit  aod  applied  to  aay  parpoeas  of  tha 
Company   to  which  capital   is  properly  appUoe&la*      Tbe    Bill 
further  pro\ndo8  for  the  creation  and  issue  of  new  addilfffial 
preference  ^tock  or  shares  from  time  to  tioie,  pfoHded  tiMt  the 
total  amount  of  preference  capital  shall  not  exceed  04ie4ialf  of  tba 
onlinary  capital.     According  to  the  preamble,  theordiaary  share 
capital  already  issued  is  £4,000,000.  The  Compaay  also  seek 
to  eraato  and  iflsue  deiieotoreoapital  to  aavaxlaot " 
ooe> third  of  the  total  aooount  of  the  oapltal  to  ordinary  a 
once  stock  and  sharoi  for  the  time  being  created  aad  issi 
the  present  time  the  total  amount  of  daheatare  stock  isBttsd  il 
£1, .521, 868,  but  of  this  sum  £t)9.Q00  h  per  seat,  stoek  b  radosnaUt 
in  inm 

Watarloa.— A  meeting  of  the  Parish  Council  was  held  reeoatlr 
for  the  purpose  of  considering  the  ciuestiou  of  a  [proposed  lcaawik> 
from  C<Niham  to  Horadaao,  at  wVich  Mr.  A.  W.  Whl«%  J.i*., 
explained  that  a  oompaay  bad  been  registered*  oaUed  ibe  Bamp 
»hire  Light  Railway  Company,  with  the  object  of  iatereeeliaf  the 
diftnctfl  unserved  by  railways,  and  bringing  ruch  diatriola  Into 
communication  with  the  railway  Ptatton?  %t  various  poinlal  Tba 
iire*ent  object  of  the  company  ^^  rom  the  Plrai 

Tramways  Company  tbe  tramwn)  -^a  to 

relay  it  as  part  of  the  proposed  lignt  railway ;  tiiee  oerry  It 
the  maia  road  a«  far  as  The  PrCry  at  Gfiaheai,  divert  ' 
main  mad  on  the  west  side  of  Cosbam,  and  croeiiag  tha  F 
road  and  the  Kouthwick  road,  join  tbe  mata  road  at  tha 
Port«down  hill,  proceeding  thonoe  along  the  maia  road  to 
deaa.    The  object  of  thin  tram  servica  weak!  be  aol  oiiJ|  Ibt 
coavayanoe  of  pasBOogers,  but  by  epecially  ooasteaoted  taUelia 
goods  would  be  taken  from  the  trucks  at  (\3sham  StalJoa  aad 
doUvered  at  housev  all  round  the  diatrict.  Tbe  compaay  bad  tak«i 
f«owots  to  supply  elaetric  Ught  io  ooaiuaetioa  with  their  Uflic 
railway  schonoe,  so  that  Cosbam.  Parbrook,  Walarioe,  and  Bara- 
dean  will  immediately  secure  Iha  adiraataga  of  Ihai  swalen  el 
iU  1 1  mi  nation.     The  Council  unanimously  passed  a  reioiatioa  bi 
fa\  our  of  the  •cheme. 

Wedaastery*— At  the  last  ordinary  meeUag  ol 
Council,  tha  Town  Clerk  stated  tliat  be  had  received  a 
tioo  from  the  Board  of  Trade  anoouneing  tbat  they  had  _ 
to  the  Soolh  StaHbrdsbine  Tram  way*  Compaay  perrajsrtoi 
steam  on  their  tines  for  a  further  three  omatW  Tba  ll« 
Trade  added  that  they  bad  orgad  tba  improsemeat  of  Ibi 
serrioe,  and  bad  told  tlie  company  they  meat  aot  rely 
obtaiaiag  fortbar  exteasloas.  The  Uaoeral  rurpOMs  Comi 
racoQiaiaiided  that  tbo  town  cisfk  be  laairooiea  to  opfiofo 
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•pptioatiofi  of  the  Midland  Electric  Corporation  for  Power  Diatri- 
batkn,  Limited,  for  a  provisional  order  to  supply  electricity  in 
the  boroagh.  It  was  considered  that  the  Town  Council  should 
take  upon  itself  to  as  soon  as  possible  supply  electrical  power. 
Tbcry  might  start  in  a  small  way,  and  they  must  show  the  Board 
c*  Trade  that  they  were  anxious  to  do  something  for  themselves,  or 
they  might  pass  over  their  opposition  The  Mayor  said  the  matter 
of  electricity  had  occupied  his  attention  for  some  time,  and  it 
appeared  to  him  they  wonld  not  have  to  secure  an  order  to  supply 
the  town  ball,  art  gallery,  post  office,  and  the  School  Board  office?. 
Befote  the  aaeetion  was  thoroughly  taken  up  he  thought  the  rate- 
payers ■hoald  be  appealed  to.  The  Town  Clerk  remarked  the  cost 
of  the  oppoeition  would  not  be  excessive,  and  ultimately  the 
lesolatioii  was  carried. 


_  J. — ^At  the  last  meeting  of  the  Electric  Lighting 
Oommittee  of  the  Corporation  a  consultation  took  place  with  Mr. 
Hammood,  advising  engineer,  and  the  following  area  was  selected 
for  ecnnpalBory  lighting  by  electricity  for  all  purposes,  including 
iMMsehiud,  street,  and  shop  lighting  :  South -street,  Sussex -street, 
LiDthorpe-road  to  Southfield-road.  Southfield-road  to  Dairy  Knoll, 
aad  thence  to  the  left — Albert-road,  Queen's-square,  Durham- 
■Usei,  Eaat-Btreet,  and  the  Market-place;  all  Corporation-road, 
Zetiand-road,  and  Newport-road  to  St.  Paul's  Church.  At  the 
last  nraeting  of  the  Streets  Committee  attention  was  called  to  the 
■Matiafactorpr  state  of  the  telephone  service  in  Middlesbrough, 
aad  a  redaction  of  rates  was  advocated.  .The  Town  Clerk  said  he 
hid  received  a  letter  and  a  prospectus  from  the  Mutual  Telephone 
Oompaoy  of  Manchester,  expressing  their  desire  to  extend  their 
•srviee  to  Middlesbrough  on  the  grounds  that  the  telephone  service 
d  the  ooantry  was  becoming  too  much  a  monopoly  of  the  National 
Gompapy,  and  that  in  the  interests  of  industry,  trade,  and  social 
coDvenieDce  anch  a  monopoly  was  undesirable.  They  stated  that 
thflf  had  already  got  over  2,000  subscribers,  and  asked  the  Cor- 
pofatkm  to  paas  a  reeolntion  as  required  by  the  Treasury  asking 
tfaan  to  extend  their  service  to  Middlesbrough.  A  resolution  as 
dewed  waa  paseed,  aiid  the  company  is  to  be  asked  for  an  estimate 
for  OMinecting  all  the  municipal  offices  in  the  town. 

Belftit, — The  following  report  of  the  Electric  Committee  has 
Imo  adopted  by  the  Council :  The  new  station  buildings  are  now 
progresBing  aatiafactorily,  the  delays  in  the  earlier  stages  of  the 
work  being  chiefly  caused  by  the  difficulty  in  obtaining  the  struc- 
taral  ironwork.     The  contractors  expect  to  have  completed  the 
first  section  of  the  work   by  the  middle  of  February,  and  soon 
after  tiiat  the  committee  hope  to  be  in  a  position  to  supply  current. 
Tbejy  recommend  the  Council  to    approve  of   the    adoption  of 
IVr^ht'a  system  of  charging  for  electric  current  as  from  July  1 
next.     Over  30  of  the  principal  towns  of  the  United  Kingdom 
have  already  adopted  the  system,  and  many  others  have  it  under 
coneideration.      The  principle  has  been  fully  explained  in  the 
efaaimuiD'B  report,  a  copy  of  which  was  furnished  to  each  member 
of  the  ConncU,  and  its  effect  will  be  beneficial  to  the  department, 
ovinfc  to  the  increase  in  the  number  of  consumers  who  use  the 
oirrent  for  eeToral  hours  dsily,  and  to  the  consumer  by  the  reduc- 
tion of  the  charge  till  electric  light  becomes  as  cheap  as  other 
iDaminaote.     The  oommittee  also  desire  authority  to  supply  and 
let  on  hire  motors,  for  which  they  propose  to  charge  a  rental  of 
15  per  cent,  on  cost  to  cover  interest,  sinking  fund,  and  deprecia- 
tion, with  the  object  of  increasing  the    output  during  daytime 
vhen  the  works  would  otherwise  be  idle  and  unproductive.     In 
Bradford  this  system  has  been  introduced  with  marked  success. — 
The    following  have  been  appointed  members  of    the  Electric 
C4immittee:    Aldermen   M'Connell  and   Pirrie,    and    Councillors 
Andrewa,  Dawson,  Button,  Laird,   Liddell,   Macartney,  Magee, 
O'ConneU,  Taylor,  Thompson,  Wheeler,  Wilson,  and  Workman. 

SeefeABter. — A  town's  meeting,  called  to  consider  the  proposal 
to  eatablinh  a  comprehensive  and  extensive  system  of  electric  trams 
for  Rochester,  Chatham,  and  district,  was  held  at  the  New  Corn 
Rxchange,  Rochester,  last  week.  Mr.  Eraser,  the  engineer  to  the 
eompaaj,  entered  into  an  elaborate  description  of  the  proposed 
■cheiue,  which  will  connect  all  points  of  Chatham,  Rochester, 
Strood,  and  GiUingham,  and  so  tend  to  a  development  of  trade  in 
the  dJatnct.  He  remarked  that  a  statement  of  the  cost  of  con- 
atrectaoo  of  the  line  had  been  lodged  with  the  town  clerk.  That 
ertimate  gave  the  cost  at  about  £150,000,  without  electrical 
•qaipmente,  cars,  or  anything  else.  He  (Mr.  Eraser)  would  think 
it  extremely  good  business  if  they  were  able  to  get  the  line  down 
ior  £200,000.  He  told  the  meeting,  and  he  was  responsible  for 
what  he  eaid,  that  the  whole  of  the  £200,000  was  ready.  The 
eorapany  would  keep  the  road  in  repair  to  the  satisfaction  of  the 
sarveyor.  The  company  would  pay  nothing  for  the  privilege  of 
ning  through  the  streets,  and  so  "spoonfeed"  the  ratepayers 
Doth  wajra,  as  they  would  have  cheap  fares.  The  scheme  could  be 
■aaacipaiiBed  in  42  years.  As  to  the  completion,  there  was  a 
daase  m  the  order  that  the  scheme  was  to  be  completed  in  five 
years.  Ulcimatel^  the  following  resolution  was  carried:  *' That 
this  meeting,  having  heard  the  details  of  the  proposed  scheme  of 
deotrie  tramwavs  for  Rochester  and  district,  hereby  expresses  its 
sfiproral  of  anch  scheme." 

WiaJaa — ^The  District  Council  having  no  desire  to  incur  the 
tspenee  of  obtaining  borrowing  powers,  the  contract  for  lighting 
the  length  of  1,300  yards  of  main  road  was  let  to  Mr.  G.  L. 
AdaoBon,  electrical  engineer,  Smallbridge.  The  formal  inaugura- 
tioB  eetemony  took  friaoe  in  the  power-house  at  Wolstenholme  on 
Friday  last.  The  work  had  been  almost  completed,  and  it  would 
have  been  entirely  finished  had  it  not  been  for  the  inclemency  of 
4e  ewllini  lor  some  weeks  after  the  contract  was  let,  and  for 
ifcher  mafcten  orer  which  the  contractor  had  no  control.  Although 
ifci  Distfict  Council  could  not  induce  the  Rochdale  Corporation  to 
igbt  the  road  now  onder  notice,  they  are  using  Rochdale  gas  to 


provide  the  present  illuminant.  The  power-house  is  a  roomy  brick 
building,  capable  of  holding  a  much  larger  plant.  It  is  stationed 
near  the  end  of  the  gas-main,  and  con  tarns  a  2b.  h.  p.  gas-engine, 
specially  made  by  the  National  Gas- Engine  Company  for  the 
purpose  to  which  it  is  now  being  put.  This  engine  drives  a  dynamo 
capable  of  generating  the  current  at  250  volts  necessary  to  supply 
the  line.  On  a  wall  near  the  dynamo  is  fixed  a  switchboard  con- 
taining a  double-pole  switch,  a  fuse  lightning  arrester,  a  pilot 
lamp,  etc.  The  line  is  made  of  copper  wire,  and  is  mounted  on 
fluid  insulators  to  give  high  insulation.  The  poles  on  which  the 
line  is  .carried  are  50  yards  apart,  and  on  each  alternate  pole  is 
fixed  a  strong  lamp  bracket.  The  lamps  are  of  Edison-Swan 
manufacture.  They  are  of  high  efficiencv,  and  are  each  25  c.p.| 
and  2j  watts  per  candle-power.  To  provide  additional  protection 
fur  the  installation  against  damage  by  lightning,  a  barbed  steel 
lightning  wire  has  been  fixed  above  the  whole  length  of  the  line, 
and  it  is  connected  with  the  earth  at  each  pole.  At  the  close  of  the 
formal  proceedings  on  Friday,  the  party  adjourned  to  the 
Technical  Institute,  Norden,  where  Councillor  Cndworth  enter- 
tained the  whole  company  at  dinner,  when  the  usual  toasts  were 
proposed  and  responded  to. 

Nottingham.— :At  the  last  meeting  of  the  City  Council,  the 
provisions  of  a  Bill  deposited  for  introduction  in  next  session  was 
considered.  The  Bill  is  promoted  by  Mr.  Thos.  Thompson,  Mr. 
William  Alexander  McArthur,  Mr.  Ernest  Arthur  Lazarus,  and 
Mr.  Albert  Robert  Monks,  with  the  object  of  incorporating  a 
company  with  compulsory  powers  to  purchase  land  at  a  place 
called  Sookholme,  near  Warsop.  and  to  erect  thereon  machinery 
for  generating  electricity.  The  company  also  propose  to  take 
powers  to  distribute  this  electricity  to  a  radius  including  an  area 
of  26  miles  from  the  north-west  comer  of  the  parish  cnuroh  at 
Warsop,  and  all  the  cities,  county,  or  other  boroughs,  towns, 
villages,  urban  districts,  and  all  other  places  within  Uiat  radius. 
They  also  seek  to  acquire  powers  to  lay  mains  to  supply  beyond 
that  radius,  but  in  that  case  with  the  consent  of  the  road  authority. 
The  company  do  not  propose  to  ask  for  exclusive  right  to  supply 
energy  to  all  the  area  referred  to.  They  ask  that  powers  may  be 
conferred  upon  them  to  break  up  streets  for  the  purpose  of  laying 
mains  and  pipes,  for  putting  in  street  boxes,  and  for  other  purposes 
of  their  undertaking,  without  the  consent  of  the  local  authority 
within  the  area.  Fourteen  days,  however,  before  the  commence- 
ment of  any  such  works  the  company  must  serve  notices  upon 
the  local  authority  describing  the  proposed  works.  If  the  local 
authority  object  thereto  the  company  may  appeal  to  the  Board  of 
Trade,  and  the  Board  of  Trade  may  make  such  order  in  the  matter 
as  they  think  fit.  The  capital  of  the  company  is  set  down  at 
£750,000,  in  shares  of  £10  each,  with  powers  to  borrow  £250,000 
in  the  happening  of  certain  events.  The  company  cannot  issue 
shares  until  one-fifth  of  the  capital  has  been  paid  up.  The  area 
referred  to  in  the  Bill  includes  Nottingham  on  the  south,  Sheffield 
on  the  north,  Lincoln  on  the  east,  and  i)erby  on  the  west.  After 
carefully  considering  the  Bill,  the  City  Council  unanimously 
resolved  to  offer  uncompromising  opposition  to  it  in  Parliament, 
on  the  ground  that  it  would  alter  the  practice  of  Parliament  with 
regard  to  this  city,  where  for  the  last  quarter  of  a  century  it  has 
been  the  struggle  of  the  inhabitants  to  secure  their  streets  from 
disturbance  by  private  companies,  and  on  the  ground  that  the 
gas,  water,  and  electric  lighting  supply  were  taken  over  in  order 
that  the  Corporation  might  have  full  control  over  such  matters. 
A  oommittee  was  formed  for  the  purpose  of  taking  charge  of  the 
opposition  of  the  measure,  and  the  town  clerk  was  instructed  to 
draw  up  a  petition  against  it,  and  take  all  other  necessary  steps 
which  were  required. 
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80572.  Improvemeata    in    Jointa    tor   eleetrieity    coodiieters. 

Cecil  Charles  Fowler  and  the  Mutual  Electric  Trust, 
Limited,  111,  Gloucester-road,  Brighton. 

seeie.  Improvementa  in  primary  galvanle  batteriea  er  cells. 
James  William  Bullock,  113,  Gidlow-lane,  Wigan. 

30622.  A  oomtoined  manual  and  aatematlo  awitoli  tor  Oleetrie 
dronlta.  Robert  Lee  Hailey,  17,  St.  Ann's-squaro,  Man- 
chester. 

30026.  Improrementa  in  the  method  of  and  means  for  regu- 

lating the  phase  relation  between  current  and 
eleotromotiTe  force  in  altemating-onrrent  systems  of 
eleetrieity  distrihation.  The  British  Thomson-Houston 
Company,  Limited,  70,  Chancery-lane,  London.  (Charles 
P.  Steinmetz  and  Edwin  VV.  Rice,  jun.,  United  States.) 
(Complete  specification . ) 

30027.  Improvementa  in  and   relating   to   eieetrio   railways. 

The  British  Thomson- Houston  Company,   Limited,  70, 

Chancery  •  lane,  London.      (William  B.  Potter,    United 

States. )  (Complete  specification. ) 
30020.  Improvements  in  indnetien  wattmeters.      The  British 

Thomson  Houston  Company,  Limited,  70,  Chancery-lane, 

London.     (Elihu  Thomson  and  William  H.  Pratt,  United 

States. )  (Complete  specification. ) 
30070.  A   new  or  improved  method   of  retransmitting  tele- 

graphio  messages  and  apparatus  for  use  in  oennee- 

tion  with   the  said  method  and  for  ether  pnrposos. 

John    Rymer  •  Jones,    Norfolk    House,    Norfolk  -  street, 

Strand,  London. 
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lmproiwma«a.tm  la  and  re1«tliif  to  primary  lMitt«rt««. 
CbAdM  JooeA  Hubbeil,  Harry  Gtobb  HubbeU,  William 
de  Wftlda  Boyer,  «ad  Edward  Pierce  Mock  low,  77, 
Cbaaetry-laiie,  Loiodoti.     (Cbtiiplefc«  flpecification. ) 

DscKMBEa  29. 
iMpifBMtttii  lA  osatlin'  taboa  by  6leotro>4ap<»«itliML 
Jamat  Greenwood^  4,  Soutb-ttreet,  Finsbury,  LondoD* 

Improved  are  lamp  oarrlor.  Jamefi  Brockio  Birkbock 
Baok-ebambeftp  Southumpton^bulldinefl.  Chancei^y-Unc, 
Loodoo. 

tmprovMaoato  ta  apparatna  fO(r  uao  la  ilio  maaafao- 
tope  cf  aoeamnlator  plates*  Carl  Marechner,  111, 
Hat  ton  (garden,    London,     (CTompletc  flpocification.) 

Improvements  la  electrolytic  apparatus.  George  Croy- 
don Marks,  18,  Southampton-buildint^B,  CbaDoery4aDe, 
Loodoo.     (Henri  de  Sola^ee,  Franco.) 

A  method  or  aietliode  for  ooatrolUng  a  mecbaalsm  or 
moehaaisms  by  meaas  of  electrle  or  electromafi^etle 
wavos  of  higlk  fre<iaeiaoy,  Ernet^t  WiIboq  and  Churles 
John  Evaaa,  64,  St,  Jobn'e-park,  Blackbeatb,  London. 

Deckmber  31. 
Operatlag    railway     polats     by   otoetromotors.    Ill) up 

AiijTuc«iu!4  Timmi^,  2,  Great  George-Btreetp  WeatmiDetorj 

London. 
A  aew  or   Improved   method   of   eloctrleal  slsaaDlBi^, 

Samuel  John  Mot  ton,  8,  Coalaoo'd-terracef  Penzance, 
Improvomeats     la    elootrloal     roslstaaoe     apparatus. 

Henry  Alexander  Mavor  and  Mavor  and  Coulson,  Limited, 

4tJ,  Lincoln'e-innHelds,  London, 
Improrementi  In  elect tloally-operatod  elooks.    Richard 

Burk,  6,  Lordetroet,  Liverpool.    (Complete  ^pecitication.} 
ImproTomeats  la  eleotrlo  elevators.      Henry  Harin^too 

Leigh,   22,  SoiiLhftmpton-boildini^s,  Chancery* lane,  Lon- 
don.    (Frank  J.  Sprague,  United  States.) 
Improvements    In    or   oonneoted    with    fog    stgnaUlag 

apparatus    for    railways.     Herbert    Tomline    and    the 

Electric  Fog  Signal  Syodicate,  Limited^   53,  Cfaaooery- 

lane,  London. 
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SPECIFICATIONS  PUBLISHED, 

1896. 
dootrio  are  lampa.     Hungerbtihier. 
Eloetrtoally-propelted  motor  road  vehicles.      Thotnpeon. 

(I^ulftit.) 
Switches  for  elootilo  correats.     Rawlingi;  and  Rawtinge. 
Prepayment   meters  for  gas  or  other    fluid   aad  eleci* 

trldty      Webber. 

JSft7. 
Apparatus   for    the  maaofaoture  of  motalllc  pipes  and 

rods,  and   for    covering   electric   telegraph   aad  telo- 

plioae  cables  aad  wires.     Wylie. 
Koaas   for  olectrlcally  obtalalag  osoae  aad  employlag 

the  same  for  curative  and  other  purposes.    B^hm. 
Slectrloal   apparatus  for   the   productloa   of  obobc  or 

for  other  purposes.     Verley. 
Electric    lampboldeis,    wall    sockets,    aad     the    llkS; 

Swift, 

Klecttloally^operated  gas  burners.     Pettersdon. 

Slsetrle  meters.     Tomkine, 

Method  aad  apparatus  fixr  dividing  an  alternating- 
current  into  two  currents  whose  phases  are  shifted 
relatively  to  each  other,  more  particularly  applicable 
for  working  or  starting  slagle  phase  alteraato-curreat 
motors.  Sienien*  Bro«.  and  Co.»  Limited,  (Siemens  and 
HaJeke.) 

Cloetrlo  are  lamps*     Davy, 

Telephone  systems  fbr  ooouuoa  or  party  te'epbooe 
lines  and  swlteh  devloes  for  use  thereia.     WeeU 

InsulatUn  of  elootrteal  ooadaetors.     Bathorst. 

System  of  ourreat  sapply  for  eleotrio  railways. 
Fetzen  burger, 

BootHo  heel  plates  and  like  articles.     Gibb«. 

Apparatus  for  coating  metal  articles  by  sis  all  e 
dspositlOB.     Naeh. 

Process  of  maanfacturlag  white  lead  by  sloetrolyBls. 
VV'olterock, 

Surfsoo'ooataet  eleetrlo  raUways^  The  Britbb  Tbomson- 
Houston  Cucnfiany,  Limited.     (r«rkcr.) 

Soooadary  stoetrle  battaries  or  aoeamtilaiiors.    Hart, 

Prposss  of  aad  apparatus  for  sleettloally  troatlag  era. 
Boult.     (Soden.) 

Xleotrlo  rooordlag  wattmetara.  The  Bntlah  Tbomaon- 
Houston  Compttoy,  Limited.     (Pratt^j 

Xloetrlo  plug  ooataots.     Gover,  BUir,  and  Proctor. 

aioetric  safety  fUses.    Gover  and  Proctor. 

Chomlcal-electrlo  goaerators      Hsm, 

Valve  apparatus  for  etootrlc  batiartss.     Akester. 

Baaafisos  aalla,  Tbe  Bdtisb  Tbomsou-Eoustaa  Com- 
pany,  Limitad,  and  Hobart. 


TRAFFIC  RECEIPTS. 


Bristol  Tramways,— Tbe  traffic  retnrus  for  the  wei 
December  31  were  £2,654.  0#.  Id.,  compared  with  £2,3 
for   the  oorrefl ponding  period   of  last  year,  being  aa  incrCM 
£259.  17^.  lOd. 

Dover  Tramways. — The  traffic  receipts  for  tbe  week  sa 
January  1  were  £150.  Os.  Od.  Tbe  total  receipts  up  td 
same  date  were  £1,931.  I0«.  lid.  Tbe  mileage  open  at  preaw 
2^  milen. 

Birmingham  Tramways.— Tbe  traffic  receipts  for  tbo  i 
ending  January  1  were  £4.057.  3s.  51.,  as  oomparad  i 
£3.7r>9  13s.  Id.  in  tbe  corretpouding  week  In  1S97,  baiiiii 
increase  of  £347.  lOa.  4d. 

Liverpool  Ovsrhsad  Railway, — The    traffic    receipts   d 
railway  for  the  week    ended  January  2  amounted  to  £1,357*  sd 
comfiared  with  £1,374  in  tbe  corresponding  week  of  tbe  piatawi 
year,  being  a  decrease  of  £17. 

City  and  South  Loadoa  Baaway.--Tbe  retumi  for  tbe  wmk 
ended  January  2  were  £1,050,  compared  with  £1,mT7  for  the  com* 
spending  period  of  last  year,  being  a  decrease  of  £27.  Tbe  total 
receipts  for  tbe  half -year  amounted  to  £1,050,  compared  witli 
£L<J77  for  the  corresponding  period  last  year,  being  a  decriaM 
of  £27. 

South  Staffordshire  Tramways. — Tbe  traffic  returns  for  ito" 
week  ending  December  ^i  were  £7 IB.  15fl.  4d.,  as  oomfiarad  wllh 
£718.  2^.  9d.  in  tbe  corresponding  week  of  the  pravio«s  ysar^ 
The  aggregate  receipts  so  far  were  £32,9^.  5sw  Id.,  as 
compared  with  £3LH3<  10^.  Id.  in  the  oorrespoodlt^  periwj 
in  1896, 

SJ>.   Tramways,   Dublin*— The   traffic  receipts  for    Urn 
ending    December    17   were  £366.    6s.    lOd.,   as  oompar«d 
£414    lOd.  Od.   in  tbe  correspondtDg  week   in  the  prevkMS 
being   a  decrease  of   £48.   3a.    2i.      Tbe  number  of 
carried  was  63^574  in  1897  and  63,79H  in  1S96.    The  sMragaH 
returns    up    to   date   are    £15,035.    8s*   3d.,    as   compartS   vMt 
£15,853.  18s.  Id.  last  year,  being  a  deeraaae  of  £nin.  9s.  lOi.  ~ 
mileage  open  is  the  same  as  last  year — viz,,  eight  milea. 


COMPANIES'  STOCK  AND  SHARE  LIST. 


BtrmloghsiD  IlMtflc  Bopply  Oonpsay  .. . 
Bmsh Gooipsiif ,  Ordlnsry 

• — Noo.  Gun.,  Ipwosiit^  Pr«t.  

41  par  oent  iMbSQtittv  Slook 

4{  p%t  csot.  tnA  JHhmUtn  Stock. 

C»j:iecd«t'i  Oftb1«  Compmy,  Det«DtarMi ... 

^  ^     OfdlDsry **.»••• 

CoDtnl  LoodoQ  &«Uv«y,  Or41aarj  ........ 

—  pt«f.  Hikii'Shm..  11  '..y.  ;i "  I!  1! ! 


Cbwitif  Croat  »iid  diraad  ....    . .. 

4i  p«r  cant  Curi>   Pref, 

Cbftlieft  RlActriolt J  C^impwij    . . . . 

4^  Mr  c«nl-  l>0b«uliir«s 

Oitjr  of  London.  OrdiDU?  ,...,... 
ProT,  CerU 


-  0  p«r  o«Dt.  Cttmul«Uvs  PrtC 
'  6  p«r  ctot.  OslMoturs  Stook 


Git  J  ud  douth  Londoo  Railvay,  CoaaoUdstMl  Qidiaary  ,. 

ipwMDt.  Debeotnrt Atock   .................... 

ftpsresbt.  Pr«l.  Shsrss 

*^-^^        ,,  „  ,t     v6, ............. .,,..... 

Ooaatf  ol  Loodon  sod  firosb  Frortneisl  Go.,  Otdlasfy,*,. 

0  psrosot.  Cod.  Pr«f. ,.,,, 

Crompioo  sad  Cov,  7  par  o«ot.  Com.  Prst  Ihsrst   ...,..•* 

ADsrosst.  UsbsotuTM  ..  ,. 

Editoo  snd  Svms  Uallsd  Ordlnuy. . .. • .• .... 

fipsressl  l>tbentar«B .,«,. 

Slsoliie  OoBStructloB,  UmiMd 

TMsesaLOttnaUUra  Frsl.  ♦*.., *«.... 

Iliiiof«'»  Osfpsr  fispoaltiac ,...*,,*...«,.,.., 

Hinorei  WlrsOosspsay.... 

W.  T.  Il«tsl«f'i  T^ltgrspk  Wotbi,  Otdlasff  .•*•. , 

— —  7p«ro«al.  Prvisnaos .• •••.».••••• 

^^ 44p«ro««l  Etsbsolsrss  .., .« 

Booie  w-aesss  Qomg^f,  QrdktMrj ««. 

tndU  aubbsf  sad  Gatu  PtrtJu  Wotks *..««•»•.. 

4^  p«r  (r«nl.  OabatiturM       ......•«..•••••••••< 

K«o*LDfioii  uul  KDlirht«Vrldg*urdiiisiy... «..».. 

6  ti«r  osuL  FrwL * 

Londos  lls«lflQ  Hspplr.  OrilDsnr , . 

M«trapolttSS  nsoyto  luppH.  Umltsd.  QtA^H 

■  44  Mr  east.  Flrt't  ilan«««t  I>tbsetar^ai«^  I 

H&aoBal  fiiuphoos,  OnlinuT 

•  psr  eset.  Oiua.  First  Prsl 

« •  per  osst  Cum.  ftsoood  Pisf 

i  pw  seal.  Koa.  Cms.  third  rni  .  Ha.  Mti,m 

M  n  *.  ll9,»MMi,0» 

Hpw««nt.  l>i^.  8toclr,Bsd. 

yoitlut  fflUCoapasf • 

(Msolal.  U«iit«d.  £1  ihsra .,.. 

^8hsr«a • »  .** 

£44tharm 

OilsaiRt  Tthpbaos  lad  Bseirte  CtHspaaf , 

gof at  Ilsetftesl  Osttpsay  of  lleotrtsl 

44  pss  essi.  fitii  iksiss  Mdfigsfs  DsbsslSfw 

Sosth  Loodoa  Vselffte SQppl7,  aj^lnuj    ..  ^.. ,., 

OL  Jm>m  •  ssd  P«a  ll«ll,  UiDii«d,  OMiasiy 

-—  T  psfcsai.  Pt«t ••••••,•, 

i  ptr  cist.  Ckth.  »(»ek.  Aid.  .,..,,,,«.,..,,.. 
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NOTES?^^, 


Itemday  Hoase. — Mr.  James  Swinburnti^^^bmenced 
jtiterday  a  coane  of  lectures  at  the  above  institution  on 
"Dynamo  and  Transformer  Construction." 

Wloiugh  finr  Conduit  Lines.— The  illustrated  article 
OB  the  {dough  for  electric  conduit  lines  which  appeared  in 
oar  fauU  issue  should  have  been  accredited  to  Dingler's 


Mnrder.—The  recent  sad  death  of  Mr. 
GrsTes^  the  telegraph  ofiScial  in  Persia,  will  be  remembered 
\j  alL  We  are  glad  to  hear  that  a  punitive  expedition  has 
hft  Bombay  to  mete  out  justice  or  vengeance  on  the 
sWwidnig  tribesmen. 

Tkm  ''Zeitselirift  for  Blektroteolinik  "  of  Vienna 
ippean  now  in  quarto  form.  Hof rath  Kareis,  who  has  been 
the  editor  of  that  journal  during  the  last  15  years,  retired  on 
the  first  of  this  month,  and  Dr.  Sahulka  has  been  appointed 
in  his  stead.     We  wish  the  new  editor  every  success. 

Tke  aty  of  Iiondon   Tradesmen's   Club.— Mr. 

Bobert  Hammond  delivered  an  address  on  "Electric 
Lighting''  before  the  above  club  on  Thursday  last  The 
mal  attractions  of  the  Institution  of  Electrical  Engineers 
infooted  us  from  accepting  an  invitation  to  be  present 

Tkm  InstltQtlon  of  Civil  Kngineers.— At  the 
(vdinary  meeting  on  11th  inst  the  paper  read  was  on 
'The  Machinery  Used  in  the  Manufacture  of  Cordite''  by 
EL  W.  Anderaon,  A.M.I.C.K  At  the  students'  meeting 
9i>4My,  the  paper  to  be  read  will  be  on  "Mechanical  Draught," 
hy  R.  (Jordon  Mackay,  Stud.In8t.C.E.  Sir  Albert  J. 
Dorstra,  K.C.&,  M.LC.K,  wUl  preside. 

R«Fitl  Metoorologieal  Sooiety.— The  annual  general 
meeting  of  ibis  society  will  be  held  at  the  Institution  of 
Ctril  Eagineers,  Oreat  Gleorge-street,  Westminster,  on 
Wednesday,  the  19th  inst,  at  7.45  p.m.,  when  the  report 
of  the  council  will  be  read,  the  election  of  officers  and 
eonndl  for  the  ensuing  year  will  take  place,  and  the 
president  (Mr.  K  Mawley,  F.R.H.S.)  will  deliver  an 
addre«  on  '<  Weather  Influences  on  Farm  and  Garden 
Grops^"  which  will  be  illustrated  by  lantern  slides. 

Furls. — Procrastination  is  not,  after  all,  the  sole  charac- 
teristic  of  British  officialdom,  for  it  was  only  in  November 
last  that  the  Chamber  of  Deputies  determined  to  ivdopt  the 
electric  lighting  for  use  in  the  chamber.  Of  course  we 
cannot  understand  the  delay  in  adopting  electric  lighting  in 
sD  paUic  bnildings,  especially  in  highly  decorated  rooms 
■nd  where  pictures  abound.  However,  as  has  been  said, 
all  things  come  to  him  who  knows  how  to  wait.  We  have 
plen^  of  offices  not  yet  electrically  lighted,  and  trust  there 
nay  be  little  more  delay  ere  the  work  is  put  in  hand. 

Inatiitation  of  Junior  Engineers.— The  next  meet- 
ing of  the  above  institution  will  be  held  at  the  Westminster 
Pidace  Hotel  on  Friday,  the  2l8t  inst.,  at  8  p.m.,  when  Prof. 
L  C.  EUiott^  M.LC.E.,  Hon.Memb.LJ.E.,  of  Cardiff,  will 
grre  a  lecture  on  "Laboratory  Testing  Machines.''  The  next 
day  (Saturday,  22nd)  a  visit  is  to  be  paid  at  3  p.m.  to  the 
eogineoing  laboratory  of  the  Central  Institution,  South 
Kensington,  when  Prof.  W.  C.  Unwin  will  give  a  demon- 
nation  of  the  working  of  the  testing  machines  under  bis 
eve.  A  better  combination  of  lecture  and  visit  could  not 
kave  been  selected. 


A  SetrogreeaiTe  Invention. — We  see  in  the  daily 
pnn  that  a  Mr.  Kandall  has  invented  a  new  telephone,  to 
be  used  on  the  ordinary  telegraph  circuits  with  iron  wires. 
As  the  DaU§  Mail  naively  puts  it,  he  is  able  to  use  a  much 
itnogu  eurait.  The  wire  is  cheaper,  and  as  an  earth 
nUD3k  is  jfomSbJB,  only  half  the  length  of  wire  is  required. 


In  spite  of  these  so-called  advantages,  the  new  invention 
did  not  give  satisfaction  on  Tuesday  last,  when  the  attempt 
was  made  to  speak  from  London  to  Stockport.  We  would 
advise  Mr.  Randall  to  study  the  first  principles  of  telephony 
before  finally  deciding  that  an  earth  return  circuit  will  give 
satisfaction  for  telephonic  purposes. 

Royal  Inetitntion.— On  Tuesday,  Jan.  18,  Prof.  E. 
Ray  Lankester  will  begin  a  course  of  11  lectures  at  the 
Royal  Institution  on  "  The  Simplest  Living  Things " ;  on 
Thursday,  Jan.  20,  Prof.  Dewar  will  deliver  the  first  of  a 
course  of  three  lectures  on  "The  Halogen  Group  of 
Elements " ;  and  on  Saturday,  Jan.  22,  Prof.  Patrick 
Geddes  will  begin  a  course  of  three  lectures  on  "  Cyprus." 
The  Friday  evening  meetings  of  the  members  will  be 
resumed  on  Jan.  21,  when  Sir  John  Lubbock,  M.P.,  will 
deliver  a  discourse  on  "  Buds  and  Stipules."  At  a  meeting 
of  the  managers,  held  last  week.  Prof.  E.  Ray  Lankester 
was  elected  Fullerian  professor  of  physiology  in  the  Royal 
Institution. 

Co-operative  Enjoyment. — The  staff  of  three  of  our 
largest  London  electric  lighting  companies  combined  to 
hold  a  smoking  concert  in  The  Falstaff,  Eastcheap,  on 
Tuesday  last.  The  companies  represented  included  the 
City  of  London,  the  Metropolitan,  and  the  London  Electric. 
Mr.  A.  H.  Walton,  acting  engineer  of  the  Metropolitan 
Company,  was  in  the  chair,  and  a  most  enjoyable  evening 
was  spent  About  200  attended  this  concert^  and  it  was 
announced  that  at  the  next  smoker,  to  be  held  in  February, 
Mr.  P.  W.  D' Alton  will  take  the  chair,  and  Mr.  G.  Part- 
ridge  the  vice-chair.  We  note  especially  that  the  songs 
were  all  contributed  by  amateurs  on  the  staffs  of  the 
electric  lighting  companies. 

Exhibitions.-— The  Paris  Exhibition  of  1900  is  fast 
taking  definite  shape.  The  following  gentlemen  have  been 
nominated  to  form  the  committee  of  Group  Y. — Eleetricity : 
For  Class  23,  dealing  with  the  production  and  mechanical 
utilisation  of  electricity,  MM.  A.  Guitton  and  L.  Lombard- 
Gerin ;  for  Class  24  (Electro-Chemistry),  M.  J.  Sarcia ;  and 
for  Class  25  (Electric  Lighting),  MM.  P.  Azaria,  E.  Berthier, 
A.  Chatard,  A.  Ducommum,  and  A.  Tricoche.  Two  years 
may  seem  a  long  time  in  which  to  perfect  the  organisation 
of  an  exhibition,  but  it  must  be  remembered  that  there  are 
exhibitions  and  exhibitions,  and  that  of  1900  at  Paris  is  to 
be  the  most  complete,  the  best  organised,  and  the  most 
wonderful  the  world  has  ever  seen. 

Berlin. — The  Bulletin  des  Usines  Eltctriques^  in  an 
article  discussing  the  question  of  extending  the  time  of 
the  concession  for  lighting  Paris,  gives  a  few  interesting 
details  about  Berlin  to  the  effect  that  there  are  some 
300,000  incandescent  lamps  of  16  c.p.  installed,  besides 
several  thousand  arc  lamps.  The  length  of  mains  is  about 
186  miles,  and  the  power  developed  is  about  28,000  h.p. 
There  are  also  some  1,600  motors,  taking  6,450  h.p.  The 
price  for  lighting  is  7*5d.  per  kilowatt-hour,  for  power  2d. 
per  kilowatt-hour.  Paris  demands  some  25,000  h.p.  for 
about  418,000  lamps  of  10  candles  and  7,448  arc  lamps, 
with  about  240  miles  of  mains.  The  motors  number  513, 
requiring  1,940  h.p.,  and  the  price  is  ll^d.per  kilowatt-hour. 

Power  Distribation.— Several  of  the  large  towns  in 
the  Midlands  are  now  considering  the  proposals  of  a 
company  who  wish  to  obtain  a  provisional  order  for  the 
supply  of  electrical  energy  for  power  purposes  in  their 
districts.  As  will  be  seen  in  another  column,  the  company 
in  question  is  willing  to  agree  not  to  supply  light,  and  also 
not  to  supply  power,  in  certain  cases  without  the  consent 
of  the  corporations  concerned.  Private  consumers  would 
be  supplied  with  power  at  Id.  per  unit  as  a  maximum,  and 
reductions  below  this  are  hinted  at.    That  power  must  be 
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BuppHed  below  that  pric^  to  compete  with  ateam  plant  m 
such  places  where  coal  is  cheap  is  well  known.  The  com- 
pany will  on  their  part  have  to  secure  the  beflt-designed 
machinery  and  maina  to  enable  them  to  earn  profits  at  thefie 
rates. 

North-^East  Coast  Instltatioa. — The  third  general 
meeting  of  the  seBsion  of  tho  above  institution  of  engineers 
and  shipbuilders  will  be  held  in  the  lecture  theatre  of  the 
Technical  Collegei  Hart-road,  West  Hartlepool,  to-morrow, 
the  15th  inst,  at  6  p.m.  Papers  will  be  read  by  Mr, 
Archibald  McGlaahan  on  "Water  Ballasting  of  Steamers/' 
and  by  Mr.  H.  E.  J.  Camps  on  '*Some  Considerations 
in  Connection  with  the  Transverse  Framing  of  Ships." 
Members  attending  the  meeting  will  have  an  opportunity 
of  seeing  tho  electric  transmission  of  power  plant  installed 
in  the  works  of  Messrs.  Thos.  Richardson  and  Sons.  The 
plant  in  question  is  of  the  three-phase  type,  and  will  repay 
careful  inspection.  The  visit  to  the  works  is  timed  for 
3  p.m.  The  annual  dinner  of  the  institution  is  to  be  held 
in  Newcastle-on-Tyne  on  Feb.  4. 

Another  Chanoe. — The  Queensland  Commissioners, 
we  are  informed,  are  enquiring  as  to  the  practicability  of 
using  electricity  as  the  motive  power  for  the  suburban 
railway  Jine.  No  doubt  our  English  firms  are  fairly 
represented  in  Australia,  but  facts  are  nasty  things  to  deal 
with,  and  when  we  find  Sydney  dealing  with  America  for 
the  George  street  tramway  stock,  we  wonder  why  our  firms 
do  not  come  in.  Perhaps  Mr.  P.  Sellou  has  hit  the  nail  on 
the  head  when  he  corroborates  the  views  often  expressed 
in  these  pages  as  to  wages  and  hours  of  work.  You  cannot 
expect  purchasers  to  pay  more  to  us  for  a  thing  they  can 
get  equally  well  from  America.  A  representative  manufac- 
turer recently  told  us  that  he  was  compelled  to  get 
machinery  from  Americap  but  that  he  did  not  like  this, 
and  had  determined  to  manufacture  for  himself,  Perhaps 
with  automatic  machinery  we  may  circumvent  our  com- 
petitors yet 

Ront^en  Society. ^Mr.  William  Webster  read  n 
paper  on  **  Fractical  Work  with  the  X-Rays  "  before  the 
Rtintgen  Society  on  the  11th  inst.  He  also  showed  a 
number  of  photographs,  lantern  slides,  and  screen  experi- 
ments^  The  demonstration  and  lecture  were  both  on  similar 
lines  as  that  which  Cook  place  at  the  Camera  Club  recently, 
and  to  which  we  have  already  referred.  The  slides  shown 
were  motitly  chirurgical  cases,  and  Mr*  Webster  went  more 
into  the  mechanical  details  of  the  process.  He  said  that 
for  quick  exposures  it  was  highly  advantageous  to  place  a 
thick  glaas  plate  between  the  photographic  plate  and  the 
•abject.  By  arranging  a  mirror,  the  procoas  of  exposure 
might  thou  be  watched  by  removing  tho  back  slide  behind 
thi  photographic  plate.  Short  exposures  with  a  heated 
eathode  gave  the  best  rosulu.  The  *'  singing  anode  "  came 
in  again  for  discuaston,  but  tho  phenomenon  was  not 
furtbei*  olaciijaud. 

ttort  Belt  Drivea.— The  exponent  of  the  use  of  belt- 
driveo  sets  with  short  drives  in  this  country  is  undoubtedly 
Dr.  John  Hopkinson,  and  tho  Manchester  sution  is  the  out- 
come of  his  advice.  The  use  of  a  woll-destgnad  jt^ckoy  pulley 
to  diminish  the  distance  between  engine  and  dynamo,  and  to 
increaae  the  arc  of  contact  between  tho  belt  dynamo  pulley, 
hat  bMD  tuooeuful.  Even  then  the  door  n'pacc  required 
for  a  given  power  is  more  Ihan  with  direct  couple*!  seU. 
An  article  in  the  fFi4er^  BUdrician  on  a  comjwct  central 
station  at  Fluahing  recall*,  however,  the  excess  to  which 
•uch  belt  driving  can  be  carried  In  this  caae  tho  belt  doea 
Doi  pais  round  and  over  the  engine  flywheel,  but  after 
eotfting  tsnder  Ike  wheel  and  up  to  a  jwint  just  over  the 

diOBUl  axil  at  ihe  side  furtheet  from  tho  dynamo, 
1  back  oror  two  jockey  puUeyv  below  thv  under  side 


of  the  wheel,  and  along   to   the  dynamo  pollej 
The  lower  jockey  pulley  is  used  to  tighten  the  Wlu. 
result  is  not  pretty  to  look  at,  and  the  strain  on  ibe 
Jockey  pulley  is  heavy.     The  floor  space  occupied  it 
than  that  with  the  single  jockey  pulley  at  Manehee&er, 
also  much  more  expensive  in  upkeep  than  a  direet-dri 

Motor  Wa£:oii0. — A  general  move  is  being 
corporation  engineers  to  obtain  details  of  motor 
suitable  for  the  collection  of  refuse  and  other  geoarml 
The  driving  power  is  a  matter  of  indilference    to 
gentlemen,  provided  the  wagon  is  not  a  nuisance  to 
general  public,  and  hence  electricity  has  a  distlneladvaiii 
over  oil  and  gas  driven  vehiclea.     We  notice  that  in  oendf 
alt  cases  the  designs  of  the  motor  wagons  are  aaked  for 
enable  the  town  engineers  to  judge  of  the  value  of  1 
wagons  when  built.     In  the  case  of  WolverhamplniH 
ever,  the  Corporation  go  so  far  as  to  projioee  to 
10  complete  vragons.     Where  the  electricity  worka 
to  the  corporation,  as  they  do  at  Wolverhampton,  and 
sequently  power  can  be  obtained  in  the  daytime  at 
price,  there  should  be  a  good  prospect  for  the  electric 
lator  wagons.     It  must  be  remembered  by  those  prepnrfaig 
designs  that  for  such  work  high  speeds  are  not  required. 

The  Magnetic  BehAvioor  of  Iron.— Dr  V*  Wieiii»> 
bach,  of  Berne,  has  written  a  special  article  on  the  abovi 
with  respect  to  telephony  for  the  current  number  of  (ko 
American  magaziae  EltiCtrkal  Engineering      The  aatbor^ 
death  is  announced  by  the  editor  in  a  footnote  to 
article,  and  we  regret  to  have  to  chronicle  the  lota  of  endi 
an  able  writer  on  electrical  matters.    In  the  text,  thesj 
requirements  of  the  magnetic  circuit  to  be  used  for 
phone  work  are  described.     The  great  desideratam  ta 
residual   magnetism  after  the    changes    in    the    magneCii 
flux  shall  be  small     This  is  more  imporUnt  than  a  low 
magnetic  resistance  with  a  corresponding  big  in  the  nu 
tlux.     It  is  required,  in  f4Ct,  that  the  magnetism  prodoeA 
by  quickly  undulating  currents  should  be  always  propov^ 
tional  to  the  strength  of  current,  that  the  hyttereaaa  ebool^' 
be  as  small  as  possible.  This  means  that  no  doeed 
circuits  or  long  cores  should  be  used  for  telephonie  pn^ 
poses,  and  that  short  rods  are  best   The  short  cores  ahooU 
be  composed  of  many  fine  wires^  to  avoid  retardatioo  in  QiA 
magnetism,  and  the  wires  should  be  as  soft  and  homogeiieOMI 
as  possible. 

Electric    lAghting    of    Powder    MacA^lA 
Acting  on  the  instructions  of  the  French  Hinister  of 
a  committee  of  the  Academic  des  Sciences  have  drawn 
report  on  the  precautions  to  be  taken  in  fixing  etecl 
conductors  in  or  near  powder  magasinea.    The 
make  no  distinction  between  electric  light  and 
ductors  and  telephone  or  telegraph  wires,  ainoe  all  th&m 
may  be  escposed  to  lightning.    The  recomoiemlaiioiii  am 
be  summarised  as  follows  :  All  underground  eenducton  lor 
electricity ,  as  well  as  gas  and  water  pipee,  sfaotild  be 
III  least  10  yards  from  the  magaacines.    Aerial  lines 
be  placed  even  further  away— 20  yards  is  recommei 
and  should  be  so  arranged  that  they  will  not  £aU  aen 
magazine  in  case  of  fracture.     If  light  is  reqnired 
tho  magazine  all  wires  are  to  lie  led  in  strong  metal 
and  then  all  switches  and  fuses,  etc.,  controlling  the 
are  to  be  placed  outside  the  magazine.    Only  fixnd 
arc  permissible,  and  then  they  should  be  proloetod  hf^ 
Aecond  envelope  of  glass.     No  voltagios  oirer  110  ni^ 
used.    Any  electric  bells  re()aired  in  ihe  magajdnea  m 
be  placed  at  leist  four  yards  from  the  powder,  and 
bells  roust  be  such  as  require  very  little  cuirenk 

Tbe  Jnnfffraa  R&ilwar— Reporta  on  tlie 
of  the  Jungfrau  Railway  shuw  that  the  work  of 
tion  is  being  poshed  forward  in  spite  d  Ike  eefeiv 
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wiikh  preTttila  in  Switzerland.      In  Lauterbninnen  water 

power  to  the  extent  of  2,400  h.p.  is  now  available,  and  half 

of  this  force  is  being  utilised  for  the  dynamos  employed  in 

Aa  boring  of  the  Eiger  Glacier  tunnel.     The  mountain 

iftream  hms  been  diverted  from  its  course  for  a  distance  of 

■X  milea,  extending  from  the  waterwheel  house  to  Scheidegg 

Sttfion  and  the  Eiger  Glacier,  while  the  open  line  between 

As  Scheidegg  and  the  glacier,  with  a  tunnel  of  88  yards, 

k  pnfittred  in  its  main  details,  so  that  the  electric  railway 

ofw  this  portion'  can  be  opened  in  the  first  half  of  next 

JnBd,  in  time  for  the  tourist  season.    The  principal  tunnel 

kM  been  carried  to  a  distance  of  164  yards  by  hand  boring — 

■ainly  accomplished  by  Italian  workmen — and  the  prelimi- 

Biries  for  tracing  out  the  great  tunnel  have  been  accom- 

pfiriied  after  some  two  years  of  labour.     The  rock  is  found 

to  be  excellently  adapted  for  tunnelling,  and  experiments 

OD  the  Jungfraujoch  have  proved  that  it  is  reached  at  a 

ieptik  of  from  80ft.  to  100ft.  under  the  snow,  instead  of 

S30ft,  as  was  at  first  apprehended.     The  opening  trial  of 

Ibe  Comergrat  Electric  Railway  has  likewise  proved  satis- 

betofy.     It  was  completed  a  short  time  ago,  and  the  line 

wiD  be  opene<l  to  passengers  in  the  early  spring. 

Ftmnkflort   Street    Railways. — In  regard  to  the 

offers  submitted  to  the  Municipality  from  the   electric 

straet  railways,  the  experts  have,  says  Kuhlow's  German 

Trade  Review^  reported  on  the  offers  of  Messrs.  Brown, 

Boven,  and  Co.,  and  Messrs.  Siemens  and  Halske,  as  being 

the  cheapest  and  best.     Messrs.  Brown,  Boveri,  and  Co. 

foaianteed,    with  a  full  load   over  the    transformer,  an 

efficiency  of  91  per  cent     The  cost  of  working  this  system 

per  kilowatt-hour  for  current,  etc.,  would  be  Ijd.     The 

overhead  wire  will  be  used,  but  the  115  cars  which  will  be 

boQt  will  be  so  constructed  that  they  can  readily  be  used 

tor  accnmulators.    The  town  is  to  pay  £100,000  to  the  old 

company,  and  the  introduction  of  the  electric  system  is 

esdmated  to  cost  another  £175,000.     A  contract  has  been 

visde  with  the  two  firms  named,  in  which  the  contractors 

agree  to  havo  the  plants  ready  in  six  months'  time.  The  town 

hmded  over  the  whole  of    the  existing  lines  on  Jan.  1, 

1898,  and  the  rental  will  be  £15,000  a  year.     In  addition 

k>  that,  4}  per  cent  has  to  be  set  aside  for  repayment  of 

ci^taly  and  a  further  4  per  cent,  for  a  renewal  fund,  for 

machinery  and  reserve  fund,  exclusive  of  the  value  of  the 

kod  on  which  the  station  buildings  are  erected.     After 

these  charges  have  been  met  the  town  gets  05  per  cent,  of 

the  profits,  and  the  contractors  get  5  per  cent.     The  town 

hesrs  Uie  whole  cost  of  initial  construction,  and  has  fixed 

the  maximum  price  to  be  charged  for  the  current  at  l^d. 

pCT  kilowatt- hour. 

Steetriei$y  in  Cotton  Mills.— Mr.  W.  B.  Smith 
Whaley  read  last  month  a  paper  on  the  above  subject 
before  the  American  Society  of  Mechanical  Engineers.  In 
ft  are  exact  figures  for  comparing  the  power  required  to 
dxire  two  mills,  one  of  which  was  steam  driven,  with  ropes 
br  transmission  of  power,  and  in  the  other  the  power  was 
dstribated  by  electricity.  In  the  steam-driven  mill  there 
vie  an  800-h.p.  Corliss  engine  of  the  cross  compound  type, 
boitein  1895,  with  a  rope-wheel  24ft.  diameter  with  grooves 
lor  26  IJin.  ropes.  The  mill  was  equipped  with  11,776 
^indies  and  720  looms.  All  the  spindles,  etc.,  were  always 
naming,  bat  the  looms  working  averaged  682  per  day. 
lathe  second  mill  the  electric  power  was  taken  from  a 
oentral station  near,  and  drives  four  150h.p.  motors.  The 
phot  was  put  down  in  January,  1807,  to  drive  12,448 
ipindles  and  about  356  looms  out  of  a  total  of  500.  In  the 
Unm  mill  an  average  of  535  h.p.  was  required,  out  of 
*hkh  228  h.p.  was  ti^en  by  the  shafting  only  with  all  the 
Wli  GO  the  loose  pulleys.  From  other  figures  the  author 
Ml  that  an  avenige  of  *168  h.p.  per  loom,  and  that  60 


spindles  taking  1  h.p.  was  required.  Similar  figures  were 
then  taken  for  the  electrically-driven  mill,  and  it  was 
finally  ascertained  that  about  77  h.p.  i^  saved  by  the 
use  of  the  four  motors  instead  of  rope  gearing.  It  will 
be  noticed  that  even  in  the  electrically-driven  mill  there 
was  only  one  motor  provided  per  floor,  and  that  con- 
siderably more  shafting  could  have  been  dispensed  with 
by  the  use  of  more  motors. 

Liffht  Railways. — A  risunU  of  the  work  actually 
accomplished  by  the  Light  Railway  Commissioners  will  be 
of  interest  to  our  readers,  as  electricity  is  likely  to  be 
the  motive  power  on  a  good  number  of  the  lines.  In 
December,  1806,  the  first  batch  of  applications  was  made 
up.  In  this  list  there  were  28  *lines  proposed,  of  which 
15  were  for  England.  'Out  of  these  15,  11  were  passed, 
one  was  withdrawn,  and  three  refused.  There  were  three 
applications  for  light  railways  in  Wales,  of  which  one  was 
passed  and  two  were  refused ;  and  10  in  Scotland,  of  which 
six  were  passed,  three  were  withdrawn,  and  one  was 
adjourned.  In  a  large  number  of  cases  lines  will  be 
arranged  to  run  along  the  public  roads,  and  power  has 
been  given  to  the  local  authorities  to  purchase  the  lines  at 
periods  varying  from  25  to  35  years.  In  these  cases  the 
fair  market  value  of  the  undertakings  as  going  concerns 
has  to  be  paid.  In  the  case  of  the  light  railway  between 
Kamsgate  and  Margate  the  period  mentioned  was  42  years. 
The  value  for  repurchasing  the  railways  is  to  be  determined 
on  the  basis  laid  down  in  Section  43  of  the  Tramways  Act, 
1870,  plus  25  per  cent.  Of  the  above  applications  only  10 
up  to  the  end  of  the  year  had  been  submitted  to  the  Board 
of  Trade  for  confirmation,  and  only  a  few  of  these  have 
been  actually  passed.  The  applications  sent  in  in  May, 
1897,  also  numbered  28,  while  in  November  there  were  30 
applications.  The  net  results  of  the  May  applications 
cannot  yet  be  given,  as  all  the  enquiries  have  not  yet  bton 
held,  but  we  note  that  in  a  large  number  of  cases  electricity 
is  put  down  as  the  motive  power. 

Bleetrio  Traotion  in  Germany.— ^The  Ekktrokdh- 
nische  Zettschrift  publishes  statistics  of  electric  railways 
in  Germany  completed  up  to  Sept.  1,  1897,  from  which  we 
take  the  following :  The  number  of  the  towns  in  which- 
electric  traction  was  in  use  at  the  end  of  the  different 
years  is  respectively :  1891,  3  towns ;  1892,  5 ;  1893, 
11 ;  1894,  20 ;  1895,  32  ;  1896,  44 ;  and  on  Sept.  1,  1897, 
56  towns.  In  addition  to  the  above  there  were  at  that  date 
34  towns  where  electric  tramways  or  railways  were  either 
definitely  decided  upon  or  already  in  course  of  construction, 
while  in  30  towns  the  same  referred  to  extensions  of 
existing  electric  lines.     In  eight  of  the  above-mentioned 

34  towns  the  lines  were  actually  open  for  traffic  on 
Jan.  1,  1898,  so  that  the  total  on  that  date  was  64.  The 
total  length  of  line  was  594  miles,  the  total  length  of 
single  track  was  842  miles,  the  total  number  of  motor 
carriages  2,255,  the  total  number  of  trailer  carriages 
1,601,  while  additional  lines  of  504  miles  length  with 
619  miles  of  rails  were  either  being  constructed  or  at 
least  had  been  definitely  decided  upon.  The  total  capacity 
of  the  electric  generators  was,  exclusive  of  accumulators, 
21,465  kw.  as  far  as  could  be  ascertained.  If  the  lines 
are  added  which  have  not  supplied  details,  or  which  do 
not  receive  their  current  from  municipal  central  stations, 
this  total  will  be  increased  to  24,920  kw.  This  is 
calculated  on  an  average  of  the  whole  lines,  which  gives 

35  kw.  per  mile  of  rail,  40  kw.  per  motor  carriage  at  the 
maximum  grade,  varying  from  0  3  to  20  per  cent,  4  and 
5  per  cent,  being  the  more  frequent ;  7  per  cent,  was  about 
the  average  of  these  grades. 

American  Patent  Law. — The  state  of  the  patent  law 
and  practice  in  the  United  States  has  at  times  been  highly 
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[>kon  of  to  ut  by  citizens  of  that  country.  We  remember 
one  case  whore  this  was  specially  brought  forward,  when 
the  inventor  claimed  that  his  invention  must  be  a  good  one 
bicmufle  the  llnited  Stated  Patent  Office  had  accepted  it. 
This  was  his  point  of  view,  but  the  details  under  which  the 
patent  was  granted  were  as  follows :  The  inventor,  who 
acted  M  his  own  agent,  found  that  his  papers  were  rettirned, 
and  promptly  visited  the  Patent  Office  and  cornered  the 
man  responsible.  After  three  hours'  talk,  the  poor  otticial 
wns  so  bored  by  the  unaccustomed  application  that  he 
ibcoepted  the  patent  for  an  electrical  appliance  which  was 
deficient  in  first  principles.  In  other  words,  if  the  Paten* 
Office  official  nnderst;irid8  the  invention  and  thinks  the 
idea  may  work,  or  if  the  applicant  can  convince  the 
officials,  even  against  their  better  judgment,  a  patent 
is  granted.  If  not,  the  matter  sUnds  over  or  is 
refused.  Thus  we  liciir  that  the  American  Patent  Office 
has  just  granted  a  patent  to  an  applit:,ition  dated  1883, 
The  patent  claims  the  broad  principle  of  transformer 
distribution  with  alternate  currents,  and  if  held  valid  may 
be  a  master  patent.  The  granting  of  this  15  years  after 
the  application— and  as  two  others  djited  1887  were  gninted 
on  much  the  same  subject,  it  is  not  an  individual  case — 
is  a  scandalous  imposition  on  the  industry.  The  life  of 
tlie  patent  dates  from  the  time  it  is  granted,  and  not  from 
the  date  of  application,  as  with  us  in  England.  Hence  these 
three  patents,  which  are  said  to  cover  the  general  principles 
ol  alternate-current  distribution,  will  not  run  out  for  17 
years.  Two  of  the  patents  belong  to  the  General  Eh'ctric 
Company  of  America^  but  the  1883  one  belongs  to  a  Mr. 
W*  K*  Stephens,  of  Philadelphia.  We  would  suggest  that 
the  annual  income  derived  from  these  patents  be  deducted 
from  the  salary  account  of  the  Patent  Office,  and  then 
returned  to  the  licensees  working  under  the  patent*  in  ques* 
tion.  In  any  case  a  serieis  of  lawsuits  are  likely  to  be  the 
result  of  the  issue  of  theHe  new  patents. 

The  Relative  Slae  of  Cam  pound  Engine 
Csrllnclers.^Tbe  initial  condensation  of  steam  in  an 
engine  cylinder  ha«  much  to  ar»swer  for  in  the  question  of 
economy,  and  engines  are  often  designed  without  due  regard 
to  thia  fact.  This  ii  brought  out  l»y  a  paper  read  by  Prof. 
Kobert  H.  Thurston  and  Mr.  Louis  L.  Brinsmade  before 
the  American  Institution  of  Mechanical  Engineers  on  the 
subject  of  the  economy  resulting  from  varying  proportions 
botwoen  the  sizes  of  the  cylinders  in  a  compound  engine. 
Thus  it  was  found  that  a  certain  triple  expansion  mill 
engine  useii  12  671b.  of  water  per  indicated  horsepower 
when  developing  190  h.p.  and  using  all  three  cylinders. 
The  boiler  pres>^ur6  was  1421b.  The  intermediate 
eytiuder  was  then  cut  out,  and  the  steam  |Missed  straight 
from  the  high  pressure  cylinder  to  the  low  pressure 
receiver.  The  engine  then  used  12'76lb.  of  steam  per 
iodicated  horMe-powcr  when  developing  180  i*h  p.  The 
pieton  dispUcement  of  the  high  presBure  cylinder  wae 
lest  than  one  eighth  that  of  the  low  preesure,  whereat 
in  ordinary  pnujtico  the  ratio  varies  from  1  to  3  up  to 
I  to  4.  Following  on  this  trial,  further  experiments 
were  made  by  the  authors  at  Sibley  College  on  a  smaller 
triple  expatuiion  engine.  In  this  ease  three  sets  of  trials 
wore  made— 1.^,,  one  as  a  triple-eipansion  engine,  one 
as  a  eompound  engine  with  the  high  and  low  pressure 
cylinder^  only  (nitio  1  to  7),  and  one  as  a  compound 
engine  with  in teimediate  and  lowpreieure  oyliodere  only. 
Taking  the  re^ulu  as  shown  per  hniko  hor^o  power,  the 
triple  cx{>ansiou  showed  the  highest  economy  with  heavy 
loads,  but  iu  economy  on  low  loads  was  less  than  that  of 
either  of  the  others,  owing,  perhaps,  to  its  grctiter  frictional 
kMies.  For  the  same  reason  the  5  to  1  compound  show^ 
tA  low  loads  a  better  economy  than  the  7  to  1  compound. 


The  curves  of  steam  per  indicated  horse  power  with 
ratios  of  escpansioQ  showed  that  the  most  economical  \ 
is  about  12  for  the  3  to  1  compound  and  21   for  the  ^ 
the  value  for  the  7  to  1  being  in  the  neighbourhood  ( 
17  expansions.     The  authors  concluded  that  in  oomi 
engine!  designed    for  varying   loads    larger  low-j 
cylinders   than   at   present   used   could   be  adopted 
advantage,  and   that  the  drying  effect  of    tbe  exj 
between  the  hit,di  and  low  pressure  cylinders  m  oh 
gave  greater  economy, 

A  New  Fire-Alarm.— The  preseni  method  oi  eicci 
fire  alarms  consists  of    placing  electric  devices  wliidi 
affected  by  heat  in  various  parUs  of  the  building.     When  1 
temperature  at  these  points  rises  above  the  limit  at 
the  thermostats  are  set  to  make  contact,  the  alarm  belb  i 
and  give  warning.     The  chief  fault  in  such  an 
ment  is  that  the  number  of  thermoetats  is  uttttUy  i 
and  hence  the  outbreak  of  fire  may,  if  started  in  en 
mediate  position,  reach  a  dangerous    stage    before 
alarm.     The  Montauk  multiphase  lire  cable,  deeeril! 
the  ScierU{/ic  American^  is  designed   to  get  over 
practically  extending  the    thermostats  in  one  coQiuili 
length  throughout  the  building.     The  cable  in  (jti 
made  up  of  an  inner  copper  wire,  which  is  coated  wii 
metal  that  fuses  at  the  low  temperature  of  374dfl^ 
fusible  metal  alone  would  serve  to  carry  the  cumnW  I 
the  copper  is    introduced   to   increase   the  oondti 
Around  the  fusible  metal  is  wrapped  a  suitable  to 
and  over  this  again  is  wrapped  a  series  of  smaller  wir 
with  insulations  between    them,  the  whole  heitig  cgvi 
with  an  outer  protective  wrapping.     One  of  the  outer  i 
serves   the  fire  aUrm,  another  the  burglar  ahum,  j 
may  be  used  for  the  servants'  call,  and  others  may  lie  i 
to  serve  a  multiplicity  of  electric  connectione.     Wk 
fire  breaks  out  in  the  neighbourhood  of  the  wire,  the 
fu5C4  and  expands  the  inner  fusible  coating  and  fe 
out  through  the  insulation  into  contact  with  the  overij 
return  wires,  thus  forming  a  metallic  contact  between 
inner  and  outer  wire,  closing  the  circuit  and  turning  i 
alarm.     The  idea  is  good,  but  an  insulation  which 
of  a  How  of  melted  metal  through  is  too  novel  for  appr 
tion  without  pnictical  tests. 

Aerial  Ropewajre.  —  At  the  meeting  of  the  Lire 
Knt^itioering  Society  at  the  Royal  Institution  in  tha^ 
on  Wednesday,  the  5th  inst,  Mr.  J,  Walwyn  White 
paper  on  '*  Aerial  Ro[jc  liailways,  with  Special  Hefe 
U)  Traffic  botwoen  Liverpool  and  Manche««ter.'* 
reviewing  the  various  schemes  which  had  been  ^uggs 
for  cheapening  and  facilitating  the  transj»ort  ol  mere 
between  the  two  cities,  he  said  that  any  plan  of  I 
the  existing  highways  for  such  immense  traffic 
failure,  even  assuming  a  perfect  self  propelled  eogtne^  ^ 
had  yet  to  be  produced.  Bat  for  some  fatal  objectipfia«  ] 
Calthrop  s  plan  of  a  narrow -gauge  light  railway  haolto^ 
loaded  horse  lorries,  without  ;iny  handling  or  break  of  1 
would  have  been  the  best  from  both  the  engin 
and  the  commercial  standpoints.  Any  plan  that 
retain  the  advantages  while  avoiding  the  diaadvmntagnl 
would  meet  the  case.  The  system  of  eaaijing  the 
in  the  air  by  means  of  aerid  ropeways  seemed  to 
certain  of  the  condttioni.  It  did  not  interfere 
ordinary  street  tmflic,  while  it  avoided  aQ  qi 
of  compensation  for  leverancea,  poroliaae  of 
land,  or  building  costly  bridges.  Only  a  tnnaU  toai 
tion  was  needed  about  every  500ft.,  when;  sopfi 
standards  were  placed,  and  he  would  use  a  se|>anite  rope  farl 
each  span  of  roadway,  thus  evmling  tome  diffieoltieti  and  oo  [ 
rope  was  called  to  bear  a  greater  strain  than  wae  due  to  Um  | 
maximum  load  ever  upon  one  span  at  a  time.    Iliere 
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1  id^paBti^;eB  in  the  caae  of  electric  haulage.  An  auto- 
and  effeedTC  abeolute  block  system  was  pcovided,  the 
^  load  making  ita  own  electrical  connections,  and  no 
^ng  within  a  clear  span  of  the  load  in  front  or  behind 
be  goods  were  to  be  loaded  on  a  loose  top  on  the  horse 
f  and  this  with  its  load  would  be  lifted  and  hooked  on 
B  ropeway  carrier.  The  ropeway  could  transport  6,000 
par  day  at  a  working  speed  of  five  miles  an  hour. 
Am  ooakl  be  taken  off  to  supply  intermediate  towns. 
rook!  place  a  high  signal  tower  every  five  miles,  and  in 
hooie  communication  with  each  other.  He  estimated 
ost  <tf  35  miles  of  double  lines  between  the  two  cities, 
eomplete  outfit,  at  £450,000,  and  calculated  a  net  profit 
iO;000  a  year,  or  sufi&cient  to  pay  a  dividend  of  13j  per 
00  the  eoBt  without  reckoning  some  of  the  probable 
m  of  pn^  he  mentioned. — Times. 

AndiM. — ^This  is  the  name  of  a  new  insulating 
M  being  manufactured  in  France,  of  which  Mr.  J.  A 
peDier  has  a  good  deal  to  say  in  L Electriden,  Leaving 
iaioiis  on  one  side,  we  cull  the  following  statements 
hb  Biaterial  and  its  properties.  The  materials  enter- 
to  the  composition  of  ambroine  consist  of  fossilised 

asbestoe,  and  mica.  The  proportion  of  the  above 
DC6B  are  varied  according  to  the  use  to  which*  the 
!t  it  to  be  put.  The  substances  are  ground  up  finely, 
tlimately  mixed  together.  Then  a  special  chemical 
lent  follows,  of  which  details  are  not  forthcoming. 
■oltisthe  material  called  ambroine,  which  is  moulded 
preaure  when  heated.  This  is  said  to  be  a  perfect 
ineous  material  which  does  not  change  shape  with 

The  surface  obtained  in  this  way  is  smooth  and 
'  poKahed,  and  there  is  no  difficulty  in  moulding  inter- 
»Ue  parts  in  ambroine.  As  regards  its  insulating 
ties,  a  sheet  *135in.  thick  was  not  pierced  by  5,000 

Other  figures  for  the  resistance  of  a  short  cylinder 
TOD,  but  the  proportions  of  the  sample  render  the 
quoted  meaningless.  It  is  claimed  that  ambroine  is 
reiy  little  affected  by  a  moist  atmosphere.  Thus, 
nakiiig  a  sample  of  the  material  in  water  heated  to 
y  C.  for  an  hour  and  a  half  it  bad  only  absorbed 
Mr  cent,  of  its  owe  weight.  On  the  other  hand,  stabilite 
Ito  have  taken  up  1*41  per  cent,  in  the  same  conditions, 
\  stDa  absorbed  3*17  per  cent.,  vulc-asbestos  8*5  per 
r  and  Tulcanised  fibre  24*5  per  cent,  of  their  own 
kt  The  acid-resisting  properties  of  ambroine  are  as 
fs:  Sulphuric  acid  (density  45deg.  Baum6)  does  not 
k  it,  neither  does  a  concentrated  solution  of  hydro- 
iiacU.  The  mechanical  properties  of  the  insulator 
■id  to  be  good  compared  with  ebonite,  vulcanised 
,0tGL  Thus  it  will  stand  a  tensile  stress  of  1,1201b. 
i^ue  inch,  and  a  compression  of  6, 4001b.  per  square 

ii  required  to  produce  deformation.  It  is  pointed 
however,  that  these  figures  were  obtained  from  cubes 
from  dieets,  and  that  the  moulded  material  was  not 
1 10  strong.  The  chief  facts  we  miss  in  the  article 
to  do  with  the  electrical  properties  of  the  substance. 
feMenent  that  a  certain  thickness  stood  5,000  volts 
t  he  supplemented  by  the  figures  at  which  the 
qpie  actually  gave  way.     Also   the   question  of    time 

■  in,  and  some  types  of  insulation  which  is  excellent 

■  aew  give  out  after  a  short  time. 

Ml  Ladire's  Iiootare. — The  summary  of  the  last 
■•  of  the  series  delivered  by  Prof.  Oliver  Lodge  on 
b  Principles  of  the  Electric  Telegraph  "  was  given  in 
kitiifiie^  but  it  did  not  convey  any  idea  of  the  able 
■via  which  space  telegraphy  would  be  treated.  The 
Mig  extract  finom  the  Times  clearly  shows  the  system 
;  used,  which  is  specially  suitable  to  a  youthful 
BeferriDg  to  the  subject  of  telegraphing  across 


space  without  conducting  wires,  the  lecturer  said  there  was 
not  so  much  difference  between  this  and  ordinary  telegraphy 
with  wires  as  was  sometimes  supposed.  Both  systems 
depended  on  the  emission  into  space  of  a  wave  equally 
electric  and  magnetic.  By  means  of  a  wire  this  could  be 
guided  to  a  destination,  but  it  spread  in  all  directions  like 
sound  if  a  wire  were  not  employed,  and,  therefore,  it  was 
not  possible  to  signal  by  its  use  in  one  direction  only. 
Hence  to  telegraph  without  wires,  waves  must  be  started 
and  allowed  to  travel  to  a  distance,  suitable  instruments 
being  provided  for  their  detection.  The  nature  of  these 
instruments  was  explained  by  analogy  with  the  behaviour 
of  two  tuning-forks,  it  being  shown  that  the  air  waves 
from  one  tuning-fork  in  vibration  would  set  up  vibra* 
tions  in  another,  provided  that  the  latter  were  tuned 
to  —  or,  as  it  was  called,  in  syntony  with  —  the 
former.  The  same  sort  of  plan  was  adopted  for  the 
detection  of  electric  oscillations.  The  oscillations  given 
off  by  a  Leyden  jar  arranged  to  discharge  through 
knobs  could  be  detected  by  a  similar  independent  Leyden 
jar  arranged  with  a  small  overflow  circuit.  Every  time 
that  a  spark  passed  between  the  knobs  of  the  first  jar, 
a  spark  was  also  seen  between  the  knobs  of  the  over- 
flow circuit  of  the  second,  if  the  two  main  circuits  were 
tuned  to  each  other.  The  importance  of  this  tuning  was 
illustrated  by  lengthening  and  shortening  one  circuit, 
whereupon  the  sparks  ceased.  If  the  overflow  knobs  were 
placed  so  close  as  just  not  to  touch,  and  put  in  a  circuit 
with  a  battery  and  bell,  cohesion  set  in  between  the  knobs 
and  the  bell  rang  whenever  a  spark  passed.  This  device, 
which  required  very  delicate  adjustment,  was  one  of  the 
earliest  forms  of  coherers.  But  a  Leyden  jar  arranged  in 
this  way  did  not  give  electromagnetic  waves,  which  were 
discovered  by  Hertz  some  10  years  ago.  He  spread  out 
the  two  coverings  of  a  Leyden  jar  in  space,  so  that  the 
current  from  an  induction  coil  could  cause  a  magnetic  field 
round  the  wire  and  create  an  electrostatic  field  in  the 
plates,  as  the  coverings  in  this  way  became,  which  then 
radiated  true  electromagnetic  waves.  The  best  method 
of  detecting  these  was  by  means  of  the  coherer  invented 
by  M.  Branly,  which  consisted  of  a  tube  filled  with 
metal  filings,  giving  a  number  of  loose  contacts  as  in 
the  microphone,  but  responding  to  electric,  not  sound 
waves.  When  an  electric  wave  fell  upon  such  a  coherer 
it  had  some  effect  on  the  filings,  which  made  them  conduct 
a  current,  and  they  continued  in  this  conductive  state 
until  they  were  decohered  by  a  mechanical  jar  or  knock. 
Another  form  of  coherer  was  formed  of  a  needle  resting 
lightly  on  a  watch,  and  the  lecturer  showed  how  it 
responded  to  electric  waves  set  up  in  an  adjoining  room, 
and  how,  when  arranged  with  a  relay  and  telegraphic 
sounder,  it  could  be  used  to  receive  signals.  A  young 
Italian  gentleman,  Signer  Marconi,  had  recently  interested 
the  British  Government  in  the  application  of  these  waves 
and  detectors  to  business  telegraphy,  and,  though  he  had 
not  made  scientific  advances,  he  had  drawn  the  attention 
of  the  peoples  and  telegraphic  departments  of  the  world  to 
the  possibility  of  wireless  telegraphy.  He  used  a  form 
of  Branly  coherer,  with  relays  and  suitable  mechanical 
arrangements  for  decohering,  and  in  this  way  had  succeeded 
in  sending  signals  over  a  distance  of  nine  miles.  Another 
method  of  signalling  electrically  across  space  had  been  tried 
by  Mr.  Preece,  who  used  the  inductive  effects  produced  in 
one  wire  by  currents  passing  in  another.  In  conclusion, 
Prof.  Lodge  alluded  to  other  forms  of  wireless  telegraphs, 
such  as  the  heliograph,  and  thanked  all  those  who  had 
helped  him  by  lending  apparatus  and  in  other  ways, 
especially  Mr.  Muirhead,  who  had  been  indefatigable  in 
collecting  specimens. 
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WILLIAM   ASHCOHBE   CHAHEM. 
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\  Iha  oStt  k  tkift  of  dictitel  eogmeer,  m  Mill  eloter 
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i  wkieh  mroood  patih  moo.     We  do  noi  tbink 

ID  bSt  wlhir  in  cufyiog  oo  ibe  reepooeible  dntiee  of 

offet^  or  is  eettiag  an  ezainple   to  leet  prooiiiieiii 

wn,     lo  previoiii  iMaei  a  few  brief  remarks  were  all 

could  pOHiUf  be  aude,  bat  we  maj  now  Tenture 

a  little  nore  deteiL     Mr.  Cbaaeii  wae    bom   at 
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Ue  WMM  educated  at 
In  1879  he  went  into 
and  Co.,  of  Plymouth, 
laecbanical   knowledge, 


Forest     School    WiJUiamstow. 

the  works  of  Messrs.  Gtbbs 
where  he  gained  his  practical 
However,  the   young   man    was 


ambitious,  and  as  the  opening  at  Messrs.  Gibbs  did  not 
iatiefy  his  craving  he  returned  to  London  in  1881,  and, 
taking  bis  fortune  into  his  own  hands,  called  on  Mr 
Crompton,  offc^red  his  services,  was  accepted  as  an  improver, 
and  from  then  till  be  received  bis  appointment  at  (vlasgow 
remained  lui  active,  honoured  employ^  of  the  firm.  It  ia 
with  some  diffidence  we  venture  to  go  outside  our  ordinary 
course,  but  we  think  no  words  of  ours  can  eo  adequately 
show  the  estimation  in  which  Mr.  Cbamen  was  held  by  bis 
employers  as  the  wordjs  of  Mr  Crompton  when  recom 
mending  him  to  the  good  mces  of  the  Glasgow  authorities. 
We  have  known  Mr.  Cnamen  during  the  whole  of  his 
electrical  life,  and,  m  wo  have  previously  said,  we  think 
the  Glasgow  authorities  have  done  well  in  choosing  him 
for  this  responsible  office*  This  is  what  Mn  Crompton 
lays: 

*'  Mr,  Wm.  Ashcombe  Chamen  came  to  us  16  years  ago, 
r^ry  shortly  after  we  commenced  electrical  engineering. 
He  was  then  18  years  old,  and  had  been  trained  as  a 
mechanical  engineer  in  a  shop  at  Plymouth.  I  pat  him  in 
char^  of  our  men  who  put  up  the  first  installation  of  arc 
Ugbting  at  the  Great  Northern  Railway  Station  at  King's 
Crots,  and  he  was  in  charge  of  this  work,  and  was  practi* 
oUly  res{)onsible  for  the  running  for  two  or  three  years. 
He  was  sent  otit  by  us  in  charge  of  the  plant  we  exhibited 
at  the  Mvinich  Kx  hi  bit  ion,  one  of  the  earliest  electrical 
exbibitiouM  that  was  boid^  and  afterwards  he  became  our 
en^neer  in  Italy,  where  he  put  down  several  install 
lattoos  of  mill  lighting  in  Tuscany,  his  headquarters  being 
Milan.  When  this  work  was  completed,  on  his  return 
to  England,  we  put  him  in  charge  of  part  of  our  staff  then 
on    the    first    targe    installation   of   incandescent 
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M^  ia  the  new  Royal ' 
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and  on  Incbgarvie, 
priaespal  outdoor 
pottUOQ  ever  since. 
diai)ge  of  our  ttrj  extensive  job  at  * 
lucb  waa  carried  oat  in  1884,  so  tbat  U 
aeo  be  was  already  in  a  very  responsible  p 
1^01  that  time  forward  he  bas  been  chief  i 
praetkallj  pentonal  aseiilaiit^  to  me  in  all 
BiaUecB  of  importance  that  our  firm  have 
Among  tlieee  I  should  mention  the  design  and^ 
of  tbe  two  itatkms  of  the  Kensington  and  Kntji 
CSooipaaj,  wbicb  were  pnu^ticaOy  tbe  first 
■CatifiiM  m  Loodoo;  be  aleo  deaigoed  and 
an  ezteoaiva  csotnl  atatkm  for  rarry  Docks  < 
aating  systeoif  aod  about  tbe  same  time  two 
atatioaa  for  the  towns  of  Northampton  and 
Daring  the  whole  of  this  time  we  were 
on  ship  -  lighting  work,  and  fitted  np  a 
Domber  of  sbips,  Mr.  Chamen  being  reaii 
work.  Shortly  after  this,  he  waa 
central-station  work  for  the  Weetmiiiater 
then  came  our  Urge  job  for  tbe  Great  Eastern 
Liverpool-street,  which  is  a  central  station,  whi< 
of  size  and  power  developed  will  rank  with 
metropolitan  electric  supply  stations,  and  is  hrgi 
moat  of  tbe  proviocial  stations.  Simultaneouily  be 
uut  for  us  the  electrical  railway  at  Southend,  and  lo 
on  this  a  large  job  for  the  L,  and  SAW  Rail 
Southampton  Docks,  Then  came  the  complete  < 
for  the  town  of  Dewabory,  which  waa 
Mr.  Preece  as  consulting  engineer.  That 
of  Yarmouth  followed;  this  was  an  alternating  |ob  i 
Mr.  Preece.  The  work  done  in  this  town  has  been  coil 
exceptionally  satisfactory  and  has  been  freer  from 
downs  than  aay  alternating  job  in  the  kingdom, 
had  a  very  extended  experience  in  modem  str 
lighting  for  various  important  town.s  one  of  tbeae  b 
Edinburgh,  one  at  Brighton,  where  he  carried  ooi  li 
special  requirementa  desired  by  Mr.  Wright^  and  i 
Southport,  Hanley,  BUckpool,  aod  eUewhere.  loj 
these  cases  rectified  currents  were  used,  and  it  I 
to  deal  with  tbe  special  difficulties  connected 
rectified  currents.  This  he  was  quite  saccesilii]  bl 
Among  later  jobs  have  been  tbat  for  the  AgricuUur 
(which  employs  the  largest  seu  of  plant  drivs 
engines),  the  South  Kensington  Museum,  the 
Birkenhead  under  Mr.  Shoolbred,  and  the  i 
contracts  which  have  been  carried  out  for  Bu  1 
[hiring  this  time  he  has  been  solely  responsible  1 
our  Board  for  his  assistant  engineers,  and  for  tbe  i 
him,  which  have  occasionally  amounted  to  250 
w^ill  be  seen  from  the  above  long  list  that  Mr« 
career  commenced  with  the  commencement 
development  of  electrical  engineeriog  to  tli 
tbat  he  baa  beeo  not  merely  a  oootraetoKa 
charge  of  work,  but  has  also  contributed 
the  designing  of  tbe  work  and  to  the  carrying  ooii 
which  were  often  submitted  to  him  in  tbe  ciwla^  I 
those  who  employed  us.  Aa  1  have  known  him  eo  tal 
for  this  long  period  of  years,  1  have  had  such  acoai|4ili 
ttmity  of  forming  an  opinion  of  his  knowledge^ eiMrii 
business  capacity,  1  am  exeeptiooally  well  qiiaUatdl 
in  his  favour  as  a  candidate  for  tbe  poet  tbat yoa  aril 
1  understand  that  you  require  an  eQgioiir  who  a 
has  great  capacity  for  design,  but  who  i 
baa  had  full  experieoce  of  the  difficaltii 
expenses  involved  in  constructing  worksi 
had  extended  experience  in  the  nmning  cott ' 
fttationa  As  may  he  well  known  to  some  of  ^ 
have  made  this  last  question  a  personal  ooe^  aa  II 
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Institation  of  Civil  Engineers  and  other  similar 
i8  a  series  of  papers  on  the  cost  of  producing  elec- 
g7,  and  in  the  preparation  of  these  papers  I  have 
discoBsionQ  and  consultations  with  Mr.  Chamen, 
ay  therefore  say  that  he  has  these  matters 
pletely  at  his  fingers'  ends  than  any  other  man 
Mr.  Chamen  has  this  singular  advantage  that  he 
y  33  years  of  age,  and  yet  he  has  had  14  vears 
toua  work  in  charge  of  men.  This  has  aged  him 
1  him  the  appearance  and  authoritative  weight  of 
years  his  senior.  Mr.  Chamen  has  heen  on  the 
I  the  Institution  of  Electrical  Engineers,  and  was 
as  one  of  the  committee  which  prepared  the 
m  standard  rules,  and  served  on  that  committee 
years.  He  was  chosen  on  that  committee  on 
of  his  special  knowledge  of  the  requirements  of 
od  fitting  up  houses  and  business  premises  for 
ighting  and  power." 


IS  ON  ACCUMULATOR  CONSTRUCTION. 

BY  DESMOND  G.   FITZ-GERALD. 

[Copyrighi.\ 

.— VoL  XX.,  p.  710,  column  2,  for  "  867  calories 
along,"  read  "875  calories."  Vol.  XXL,  p.  14, 
n  2,  for  "  one  watt-hour  =  -867  kilocalorie,"  read 
kilocalorie";  for  "one  kilocalorie  =  1*153  watt- 
'  raid  "1-166  watt-hour'';  and  for  "one  kilo- 
s'423*3  kilogramme tres,"   read   "499   kilogram- 

%r 

LV. 

important  to  realise  the  equivalence  of  the 
ooi  for  work  or  potential  energy,  and  for  kinetic 

In  the  system  of  dynamics  generally  adopted  by 
1— viz.,  that  of  "gravitation  measure,"  which  is 
iy  accurate  for  practical  purposes — the  foot-pound 
1 18  tlie  unit  of  work.  The  unit  of  mass  is  the 
iToirdupois ;  and  thus  the  unit  of  work  is  (incor- 
mit  mass  raised  through  unit  length,  instead  of 
ea  overcome  through  unit  length,  which  is  the 
1  any  absolute  system.  Since  force  (pressure  or 
■easnred  by  the  velocity  it  produces  in  unit  time 

mass  when  this  is  free  to  move,  the  force,  or, 
the  acceleration  (since  the  farce  depends  upon  the 
I  gravity  is  taken  as  (7  =  32*19;  this  being  the 
,  in  feet  per  second,  obtained  in  one  second  by  the 
'  llh.  (or  any  other  mass)  falling  freely  in  vacuo 
!ir  the  sea-level  at  London. 

rding,  therefore,  to  this  system  (which  is  not  a 
aentific  one,  and  necessitates  therefore  frequent 
^hfg)  work  is  expressed  as 

W  =  w/ (I.) 


/=^  =  !:  =  32*19 


(II.) 


iirtance  fallen  through  under  the  action  of  g  will 
he  mean  velocity  -  (or  half  the  final  velocity  v) 

2 
ied  into  the  time    in    seconds  during  which    the 
M  moved  with  this  mean  velocity,  or 

'=1' (in.) 

I  Equation  II., 


t^i 


titotbg  thi^  value  for  t  in  Equation  III., 
Mqoently, 


»»/  =  W  = 


2     ^     2  g 

«2 


64-38 


(IV.) 


(IIIA.) 


(V.) 


H  eipression  being    that  for  kinetic  (sometimes, 
■knidly,  called  visible)  energy. 
iBqoatkmV.,  

v's  2  ^/i  whence  f=   ^2gl    .     .    (VI.) 


LVI. 

When,  by  losing  its  own  potential  ener^,  a  mass  (M), 
acted  upon  by  gravity,  raises  (gives  potential  energy  to)  a 
smaller  mass  (m),  the  accelerating  force  becomes 


,    ^      M-m 


(VII.) 


Thus,  in  the  case  illustrated  by  the  diagram,  if  M  «  5lb. 
fall  through  2»5ft.,  raising  the  mass  tn^llb.,  it  will 
obtain  the  velocity 


>/2//  =  y2 


X  32*19  X  ^-^ 
5-fl 


X  5    =     >/2i4*6  =  14*6ft. 


per  second. 

This  same  velocity  will  be  obtained  by  m  when  M  has 
fallen  through  5ft.  Then  the 
kinetic  energy  of  m  will  be — 

,  v^        ,       214*6 

k  =  m —  =  1  X 

2  g  64*38 

=  3 -'3  foot-pounds. 

This  kinetic  energy  will  raise  m 
through  3*3ft.,  additional  to    the 
5ft.  through  which  it  has  abready 
been  rais^ ;    and    the    potential 
(ktRii  work  stored  up  in  this  unit  mass 

will  be  f»  i  =  1  X  spt.  =  8^  foot- 
pounds. 

Since  M  is  five  times  greater 
than  m,  the  kinetic  energy  stored 
up  in  it  (and  converted  into  heat) 
when  it  strikes  the  ground  is 
evidently  it  x  5  =  K  =  16*6  foot- 
pounds. 

Summing  up,  we  have 
Dr.  to  potential  energy — 
M  2  "  25  foot-pounds. 

Cr.  by  potential  energy — 
ml  =  S^  foot-pounds. 
Kinetic  ditto  16^        „ 


M 


^ 


Total. 
LVI. 


.  25 


This  simultaneous  falling  together  and  pulling  apart 
(decessus)  of  masses  is  the  analogue  of  what  takes  place 
in  every  voltaic  couple.  But  in  this  case,  atoms,  mole- 
cules, or  chemical  equivalents  are  substituted  for  masses, 
and  a  difference  of  affinity  for  the  difference  in  the  pull 
of  gravity  upon  unequal  masses.  Moreover,  the  distance 
through  which  the  molecules  fall  is  inconceivably  small ; 
whilst,  in  practice,  their  number  is  inconceivably  great 
As  in  the  mechanical  illustration  a  great  many  interfering 
causes  may  prevent  us  from  obtaining  in  practice  the 
results  inmcated  by  theory,  so  in  the  voltaic  cell  there 
are  interferences  of  a  more  recondite  nature  which  are 
only  partly  understood.  But  the  fundamental  law  is,  I 
think,  that  which,  many  years  ago,  I  enunciated  as 
follows :  "  In  working  a  voltaic  battery  we  exchange  an 
equivalent  of  one  electro-positive  for  an  equivalent  of 
another ;  or,  in  other  words,  an  equivalent  of  some 
electro  -  positive  is  necessarily  liberated  for  every 
equivalent  of  the  positive  element  that  enters  into 
combination.  Thus,  in  the  batteries  of  Wollaston 
and  Smee  we  exchange  an  equivalent  of  zinc  dissolved 
for  an  equivalent  of  hydrogen  set  free ;  in  Daniell's 
battery,  an  equivalent  of  zinc  for  one  of  copper;  in 
Grove's,  an  equivalent  of  the  same  positive  element  for 
one  of  nitric  oxide  (NO),  or  of  nitric  peroxide  (NgO^) ;  and 
in  that  of  Mari^-Davy,  an  equivalent  of  zinc  for  one  of 
mercury.  The  electro-positive  separated  from  combination 
is  in  all  cases  electro-negative  in  relation  to  that  which 
enters  into  combination.  The  E.M.F.  of  a  voltaic  couple 
is  proportionate  to  the  difference  between  the  calorific 
equivalents  of  the  electro-positive  bodies,  of  which  one 
replaces  the  other  in  combination  within  the  voltaic  cell."* 

*  The  Mearic  Tdegraph  Review,  Nov.  12,  1870  (A  Diotiooary 
of  Blectrioal  Terms,  Art.  "  Circuit— Voltaic").  See  also  the 
JBhctrician,  April  15|  1887. 


40 


THE  ELECTRICAL  ENGINEER,  JANUARY  14,  ii 


By  the  acientific  exercise  of  the  imagination,  suppose  the 
lurger  mass  (M)  to  represent  the  zinc  which  is  difiBolved, 
and  the  smaller  mass  (m)  the  copper  which  is  deposited, 
in  a  Daniell  cell ;  and  let  the  surface  to  which  M  falls 
represent  the  acid  radical  SO^.  Now  although  the  masses 
of  Zn  and  Cu  correBpnndin^  Vo  M  and  m  are  nearly  ecjUiJ, 
their  respective  attractions  for  SO^  will  be  as  16  to  1. 
The  a<^tv4*«jt  of  Zn  and  SO^,  if  unimpeded,  would  generate 
kinetic  energy  equivalent  to  an  E.M.F.  of  3  13  volts. 
On  the  other  hand,  the  dfceasu^^  of  Cu  from  80.  would 
generate  potential  energy  equivalent  to  an  E.M.F.  oi  nearly 
2  volts  (without  taking  into  account  any  possible  effect  of 
vis  Hva).  The  actual  E.M.F.  generated  would  thus  be 
3'13  — 2^113  volts,  \Vc  need  not,  I  think,  be  greatly 
surprised  to  find  that  this  value  i3  2^26  per  cent.  Dtgher 
than  that  experimentally  obtained  by  Mr.  Latimer  Clark 
for  a  Daniell  cell  mounted  with  pure -metals  and  solu- 
tions—viz, 1106  volts,  at  64deg.  F.  Nor  need  we,  at 
the  present  time,  enter  upon  the  consideration  of  the 
various  causes  which  may  occasion  such  discrepancies. 

LVIL 

One  observation,  however,  it  is  most  important,  from 
our  jK>int  of  view,  to  make.  Anything  that  can  diminish 
the  attraction  between  Cu  and  SO^  (analogous  to  the 
w*eight  of  m)  will  increase  the  E.M.F.  of  the  I>anieH  cell — 
»,«,,  the  kinetic  energy  developed  by  the  athnity  between 
Zn  and  SO^  (analogous  to  that  obtained  hy  the  mass  M). 
And,  if  we  could  diminish  the  attraction  between  Cu  and 
SO^  to  zero,  it  is  conceivable  that  the  E.M.F.  developed 
would  be  315  volts  ;  in  the  same  way  that,  if  the  niaaa  m 
were  removed,  the  kinetic  energy  obtained  by  M  would  he 
25  instead  of  16  6  foot-pounds,  it  is  equally  important 
to  consider  that  the  theoretical  compound  SO^,  if  we 
could  isolate  it,  would  be  an  extremely  endothermic 
body^ — Li?.,  it  would  render  kinetic  a  great  quantity 
of  energy  in  becoming  decomposed  into  SO^  +  0.  And 
(hii  fact  will  explain  an  apparent  discrepancy,  primii 
facU  of  a  most  puzzling  character,  in  tables  of 
calorific  equivalents.  The  thermo-dynamic  equivalent  of 
Zn  J  SO.,Aq.,  for  instance,  is  72 '6  kilocalones,  when-jis  that 
of  Zo  I  0  I  SO^.Aq.  is  but  53  kilocalories.  Now  ZnSO^,  Aq. 
and  ZnOSOg,  Aq.  represent  the  same  body — viz.^  an  a<[ueou8 
solution  of  sulphate  of  zinCf  which  may  be  considered  as 
having  a  certain  definite  heat  of  constitution.  But  to  decom- 
pose this  body  into  Zn  plus  the  strongly  endothermic  com- 
pound SOfAq,  (supposing  this  could  he  isolated),  a  far 
greater  quantity  of  energy  would  be  required  than  to  dccom^ 
pose  it  into  Zn  4-  r>  plus  the  strongly  exothermic  compound 
oO||Aq. — i.i\y  diluted  sulphuric  acid.  And  this  is  wnat  is 
expressed  by  the  thermodynamic  or  calorific  equivalents. 
Still  emplo)^ng  the  imagination  in(l  hope)  a  scientific  manner, 
if  we  could  form  with  CtiSO,  an  endothermic  compound 
which,  when  deconiDosc*!,  wotdd  effect  the  separation  of  Cu 
and  SO^  with  a  proauction,  instepd  of  with  an  absorption  of 
kinetic  energy,  the  employment  of  this  compound  would  be 
analogous,  not  merely  to  the  removal  of  m  in  our  mechanical 
illustration,  but  to  its  projection  upwards  with  a  tin  rtta, 
which  might  add  considerably  to  the  2S  foot-pourKls  of 
energy  stored  by  means  of  the  apparatus. 

VMM 

The  relation  between  volts  and  calories  baa  still  to  be 
exphiinod.  It  is  frequently  stated  that  ono  %olt  =  46  kito^ 
caforiea,  or  23  kilocalories,  according  as  the  dyad  or  the 
monad  gramme  equivalent  is  taken  as  the  electrolytic  unit 
of  mass.  Since  volts  and  calories  are  Incommeniiurables, 
such  statements,  taken  literally,  are  obviously  alisurd.  But 
if  we  know  the  calorific  equivalent  of  the  watt^hour — heat 
and  work  being  values  of  the  same  dimensions^ — we  can 
readily  arrive  at  the  reUtion  above  referred  to»  The  watt^ 
hour  is  the  unit  product  of  amperes,  hours,  and  volts.  Thus 
one  ampere  x  one  hour  x  one  volt  =^  one  wait^hour  -  857 
kilocaloHe. 

Now  one  hour  =  3,600  coulombs  (ampere  seconds )» 

and    this  of    electricity  corresponds   to    4  025 

grammei  of  &iiver»  or  to  03738  gramme  of  hydrogeTt,  or  to 
this  latter  value  multiplied  into  the  euuivalent  weight  of 
any  other  given  element  or  compound.  Taking  the  ampere- 
hour  as  constant,  and  making  volts  variiiblt!.  we  have  ;  one 


ampere-hour  x  n  volte  =^  n  watt-hours  •  857  x  n  ] 
or,  calling  h  the  number  of  kilocalories  evolve 

h 


K« 


volte. 


857  kilocalorie 

when   the   equivalent   of   electricity  is  one 
or  when   the  volte  are  associated  with  the 
equivalent  of  electrolytic  mass — viz,,  the 
equivalent  x  '03738.     But  if   E   (volt«) 
ampere-hours,  or  fi  amperuhour  equivale 
becomes 

E=     ^^*      voUs, 
857  X  n 

this  value  remaining  unaltered,  although 
be  n  ampere-hours  equivalent  to  n  ampere-l 
of  electrolytic  mass. 

Now,  the  number  of  ampere-bonrs  corresj 
monad  gramme  equivalent  of  electrolytic 
^96,600   coulombs;    or,  in    this   case,   a* 3 
nh  =  h  kilocalories,  our  equation  becomes 

p^  A  kilocalories  ^^,^ 
23  kilocaloriee 

Thus  it  may  be  correctly  stated  that  one 
calories  when  the  unit  of  electrolytic  mase  ia 
gramme  equivalent,  corresponding  to  26'83& 
This  quantity,  or  96,600  coulombs,  corn 
gramme  of  hydrogen,  may  be  calleii  the 
equivalent   of    electricity   or    electrical    qiiantil 
coulombs,  corresponding  to  *03738  gramme  of  I 
ampere-hour  equivalent  of  electricity* 

LIX, 
Sour.  (UiuMiia)  Aitraaa  not- a  avd  Mii!fst»QaAiiitm 
{To  redtioe  to  ipmifii  maJUply  bf  le^SSS 


Elements  iind  com 

poundi! 
(v&lency  mdicatad). 


Copper    (-P"''- 


Silver,  Ag'  .. 
Hydroeeti,  H* 
Zinc,  Zi»" 

Co' . 
fuprouA,  Cw' 

*'^°"  ( ferroui,  tV    ...,. 
Load,  Hb' 
I'otaMium,  K 

Sociiiim,  NV 

Sulphuric  ncid.  HjisO* 
Xitric  ftcid,  HSO/ 
rhioritie,  CI 
Oxygen,  O  ' 
Foroicide     ot      lead 
I'bO."'*  .„...., 


Atomic  and 
molecular 
weigh  t«. 


Ampofo  boar 
eiiuivftlodta 


coaioinbo. 


107  m\ 
I 

eiii 

03  j 

!)     ^**       { 

•^nei 
m 


i38*4       \iA42,Sm 


LX. 

I  was  once  taken  to  task  by  a  well  koowo  elc 
and  told  that  I  was  **  17  years  behind  the  eft] 
AS  iu  the  following  and  [> receding 
notation  for  the  designation  of  chemical  comi 
t.^king  the  monad  equivalent  weights  to  exj 
of  these  compounds  to  certain  definite  qaaati 
tricity  (ampere-hours  or  coulombs),  and  ta 
values  which  indicate,  directly  and  cc 
alhnities  by  which  these  com  poundi 
Rut  such  a  course,  it  miy  be  5iicn,  is  ah 
with  a  view  to  avoid  confusion  and  mil  .., 
mystification,  on  the  part  of  the  reader.  Thei 
instea  i  of  H/>,  for  water  would  at  the  presenl  I 
a  suggestion  of  bvdric  |)eroxtde;  the  forme 
instead  of  HNO^  for  nitric  acid  might  be  tie 
and  AgO  would  Ite  taken  to  repreeent  ergeti| 
rather  than  the  normal  oxide.  On  the  olli< 
calorific  values  of  the  monad,  dyed,  etc,  aiOQii| 
not  directly  convey  any  notion  of  the  tnt  ' 
the  elements  or  of  the  alEnitiei  to  he  ove 
compound  can  be  decom ponied.  The  op 
authoritv  in  r I ectro chemistry,  Mr.  John 
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Mn  be  qaoted.  He  says  :  "  Mr.  Fitz-Gerald  is  entirely 
ight  in  aaing  a  fixed  unitary  value  : 

§—«  electric  equivalent, 

valency 

vUch  means  basing  the  calorific  values  on  the  relation  of 
one  atom  of  hydrogen,  not  upon  two,  because  we  write 
water  as  H,0.  .  .  .  We  should  reduce  all  molecular 
olorifie  values  to  the  terms  of  the  equivalent  in  grammes 
of  each  substance."* 

Some  Monad  Gilvmmb  Calorific  Equivalents. 

(Hie  weights  in  grammes  are  half  the  (dyad)  atomic 

weights.) 

Elementa  and  moleculee  com-  ^"^^ll'Ti!!?^'''^ 

biDinfforeeparaUd.  ,        or  abaorbed 

wtutiii;  ui  (HiH«i»vcu.  (approximate  values). 

B[^  I  0  (gaseous)      T 34*2 

Zn  I  0(0  gaseous)      42  3 

P»!0  „  252 

idem  (indirectly  arrived  at)    27  7 

Cu|0         „  „  10  9 

idem  (O  gaseous)    100 

H^  I  0  I  S03,Aq 38-4 

HJSO,,Aq 53-7 

ZuO  I  SO^Aq      11-  (?) 

Zn  I  0  [  SO^^Aq      53  0 

Zn  I  SO^.Aq     72-6 

Zn  I  SO^Aq  -  H,  I  SO^Aq 18  8 

Zn  I  BD^Aq-Cii  |  SO^Aq 27*4 

Zn  1  SO.Aq-Pb  |  SO,  16  2  (?  18) 

PbO  I  HO,    11-7 

PbO  i  SO.Xq  12-4 

PbO  I  HoSO^Aq 10-7 

Pb  j  0  !  SO3    37- 

Pb  ISO,,A(|    56  5 

PbO     O  (eridothermic)  -6 

VKO    !  0  „  -6-/(?) 

CuU^  S03,Aq      77 

Cu  i  O  I  S03,Aq      186 

Cu  I  SO^  452 

H.p  1  O  (hydric  peroxide) -115 


A  NEW  MAGNETIC  TESTING  APPARATUS! 

BY    R     B.    TRIL\T  AND  J.    W.    KSTERLINE. 

Along  with  the  gradual  improvements  in  the  methods 
of  electrical  design,  there  can  be  traced  a  simultaneous 
dsrelopment  in  the  different  kinds  of  apparatus  and 
MoesBories  useful  in  determining  data,  or  in  testing 
auhinery  which  has  been  built.  The  more  recent 
methods  of  design  and  the  high  standard  which  ha8P 
been  attained  in  the  manufacture  of  generators,  motors, 
and  transformers,  make  it  necessary  for  the  engineer  to 
kafe  at  his  command  an  accurate,  commercial  means  of 
toling  the  magnetic  qualities  of  iron  and  steel. 

With  these  facts  in  mind,  the  apparatus  described  in 

tkti  article  was  designed  and  constructed  by  the  authors  at 

Ue  laboratories  of   Purdue  University,   Lafayette,   Ind. 

,  Ihe  work  was  begun  in  November,  1896,  and  two  identical 

■idiittes  were  completed  in  July,  1897.     In  principle  the 

|9(uaUu  embodies  a  combination  of  several  well-Jknown 

■stliodBof  testing,  rather  than  the  development  of  any 

anr  method,  although  it  is  believed  that  some  new  features 

kiTe  been  brought  out.     The  intention  of  the  designers 

m  to  produce  a  form  of  apparatus  with  which  it  would 

k  po»ibIe  to  determine  both  the  permeability  and  the 

^l^toetis  of  iron ;  an  instrument  adapted  to  the  testing  of 

i  Hid  and  sheet  metal  made  into  a  form  of  specimen  easily 

f  Ai^;  and  especially  to  give  accurate  results  when  used 

'iiaa  ordinary  testing-room,  or  when  in  the  neighbourhood 

d  odier  electrical  machinery.     It  was  also  desirable  that 

lb  reiiilta  should  be  obtained  from   the  tests   without 

^Mrdog  to  the  long  and   tedious  calculation  which   is 

MOBmaiy  in  some  methods. 

I  Is  the  accompanying  illustration  there  may  bo  seen  a 
rlinrof  one  of  the  completed  machines,  which  will  give  an 
in  of  the  size  and  general  character  of  the  apparatus. 


-  ^Mketrieia^  mL  zijr.,  p.  7. 
f  Fran  the  Jfledrieal  World  (New  York). 


For  solid  iron  the  test-piece  used  is  a  cylindrical  rod  lOin. 
long  and  '575in.  in  diameter,  as  this  form  of  specimen  can 
be  turned  up  accurately  and  finished  without  much  labour. 
The  side  of  the  square  inscribed  in  a  circle  of  *575in. 
diameter  is  approximately  *41in.,  so  the  sheet  tnetal 
samples  are  built  up  into  square  rods  of  this  cross- 
section.  The  strips  are  riveted  together  at  the  ends  and 
milled  smooth  on  the  edges.  The  ends  of  the  test  bars  are 
clamped  in  two  heavy  wrought-iron  yokes,  shown  in  the 
working  drawing ;  the  holes  in  the  yokes  being  cut  YxnnT^<^* 
in  diameter  than  the  test  bars,  with  two  slots  sawed  in 
from  the  ends,  as  shown.    The  head  of  the  clamping  bolt 


Geoerftl  View  of  Magnetic  Testing  Apparattu. 

rests  ou  the  middle  portion,  or  that  between  the  slots.  In 
the  tests  made  on  the  joints  their  reluctance  was  found  to 
be  very  low,  though  not  by  any  means  negligible.  The 
length  of  the  portion  of  the  test  bar  between  the  yokes  is 
12  566  cm.  =  4  tt  cm.  Holes  are  provided  for  two  bars,  and 
on  each  is  a  vulcanite  spool,  wound  with  100  turns  of  ailk- 
covered  stranded  conductor  capable  of  carrvinglO  amperes. 
A  diagram  of  the  wiring  is  shown,  oy  reference  to 
which  the  principle  upon  which  the  machine  works  will  be 
readily  understood.  There  are  three  distinct  methods  of 
operation,  and  each  will  be  explained  separately.  First, 
to  test  the  permeability  of  a  specimen  by  comparison  with 
a  standard  bar  whose  B-H  curve  is  known.  The  standard 
is  clamped  in  the  coil,  A  A',  and  the  bar  to  be  tested  in 


"W^ 

<^ 

::;.:."  ..j 

^ 

TopElevotion  of  Yokes. 

^  , 

Bolts,  Test  Pieces  in  PIsce 


M 


1 


Cnd  View. 


Siiie  Elcvflt.on. 


H 


)—o  o— 


Bolts  $  Test  Pieces  out. 

LC 

Details  of  Yokes  and  Test  Ran. 

B  B'.  The  coils  are  wound  so  as  to  aid  each  other  in  driving 
the  flux  around  the  circuit  made  up  of  these  two  bars  and 
the  yokes,  and  when  both  bars  are  carrying  the  same 
number  of  lines  of  force,  the  difference  of  magnetic  potential 
between  the  yokes  is  zero.  The  two  coils  are  connected  in 
series,  and,  having  the  same  current,  the  relative  magnetis- 
ing force  of  the  two  is  equal  to  the  relative  number  of 
turns.  By  means  of  the  three-point  switch,  M,  the 
number  of  active  turns  on  the  standard  bar  may  be 
made  either  50,  75,  or  100,  this  arrangement  making  it 
possible  to  test  bars  of  better  and  poorer  grades  than  the 
standard.  With  any  given  density  in  the  standard  bar,  the 
flux,  through  the  test  bar  is  made  equal  to  that  in  the 
standard  by  increasing  the  number  of  active  turns  on 
the  test  bar  by  means  of  the  dial  switches,  which  give  a 
variation  from  Q  to  100  turns,  in  steps  of  one  turn.     An 
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inner  circle  of  contacts  on  the  dials  connects  with  idle  coils  of 
wire  equal  in  size  and  length  to  those  of  the  magnetising 
coil ;  so  that  when  a  turn  is  '*  cut  in  '  on  the  bar.  one 
of  eauivalent  resistance  is  **  cut  out "  by  the  switch  arm, 
thus  iceepinc  the  current  constant  while  a  balance  is  being 
obtained.  O  is  a  reversing  switch  for  changing  the  direction 
of  the  current  in  the  coils  to  eliminate  hystoretic  edfeots. 
So  long  as  the  two  bars  are  not  at  the  same  magnetic 
density  there  exists  between  the  yokes  a  difference  of 
magnetic  potential  which  seu  up  a  tlux  through  the 
magnetic  circuit  formed  by  the  pole-pieces  ami  armature 
core,  so  that  when  the  armature  develops  an  E  M.F. 
we  know  that  the  bars  are  not  balanced  magnetically,  a 
balance  being  obtained  onlv  when  the  armature  develops 
no  K.M.F. 

The  pole-pieces  are  made  of  a  tine  grade  of  wrought  iron, 
specially  prejiared  and  forgeii  for  the  instruments.  In 
order  to  reduce  the  reluctance  of  the  circuit,  the  poles  and 
armature  are  made  rather  large  in  proportion  to  the  rest 
of  the  (larts.  The  area  of  the  air  gap  at  the  joint  with 
the  yokes  is  32  times  the  area  of  the  test-piece.  The 
polar  air-gap  is  iJ^^in.  <icross,  with  an  area  36  times 
that  of  the  specimen.  The  armature  is  driven  at  4.000 
revolutions  per  minute,  and  is  of  the  ring  type  with 
toothed  periphery.  There  are  40  slots,  and  in  each  are 
wound  175  turns  of  Xo.  3o  R  A:  S.  double  silk-covered 
wire,  making  7,000  turns  on  the  armature.  The  core  is 
built  up  of  15  mil  stampings,  and  mourned  on  the  brass 
end  plates,  which  also  serve  to  protect  the  wire  on  the 


ends  of  the  armature.  W::h  a  sin^rle  line  o:  force  Ajrr^s 
liie  air  gap  the  arma:ure  will  develop  an  H  M  F.  which  i? 
easily  dewcteiii  Using  a  Weston  ir.illi-vo'tmeter.  a  ba'.inoe 
mccuraie  to  one  turn  in  100  can  e^isi'.y  b-e  obiair.evi.  and 
may  he  laore  accurately  determined  by  iswrpolA::r.g  the 
ihn?wi»  of  the  needle  of  the  voltmeter,  which  occur  wEea  % 
chaage  of  one  turn  is  made  in  each  direction. 

To  determine  the  hmenesis  cycle  of  a  specimen  i:  :s 
secfMarr  :o  remove  the  stand.^rd  bar  .tnd  cii  iu  coil  ou: 
c«  :h9  circuit  by  placing  the  arm  of  :he  sw::<h.  X.  on  :•:* 
pixs:.  T  The  toui!  :!ux  now  {vv^ses  through  the  armarurr 
c:n:'.i;:»  ar.-i  :ho  den»::y  in  the  bar  may  be  determisei.  as 
i;  »  a  ri:x':;.^n  of  :he  F.MF.  developed  by  :be  art=^:ure- 
Tie  curres:  :s  kep:  cor^uuit*  and  :he  mag-.eiisiv.g  :\:::r 
iacrtiMfC  by  s:ew  :o  .«  maximum  by  :r.creAS^!r.j:  :he  r. .;=:':  :: 
.V  ac::re  :urr.*.  I:  >  -.he::  decr>fASievi  :o  ::r.\  -.he  ».  :::;■.: 
re ^  ?rs»^'  w.:  :  n e  r -.y  r  a:;  ; :;  r^:^  iva :ei  W: :  h  ;  ho  .: t  -. ?  :  .■ 
:ie  ^ar  a:  I'.XV  cA.:*i*«  v: :  :'he  ar:u.i:u-v  ru-:  .:  ji  »:  -:::■: 
re^v.: :;:>:.-^  j>er  ~:".::e.  :'re  V.  M  F  .:e\ <'..:>:-:  •>  ..*.:: 
?:  ^•.<:iw  wt  :i  :*  w.:r:-  :he  nkrgt*  :  a::  Jri.r..^-y  \  ;*: 
s.«;^r.  arc  .■*  .±::tfr:  :j  .-a.:*<  :::■.  b  ;rr.:- j:  :  ::  '::  -.re 
ar=^:;inf.    of-_  :hoCj:^    ::    beo^rie*    *oj..:i!::a  .v  *r  r: 

ar»i  rtfciftkii  :i^  :*  k  r.kri«.»i  sj:S\^.  w'l  .b  .v:,^:-* 
i^^'-"';a:'i  .rT.T-v:.-r.      Vr.c:  :bt    :.:::;    .:    :r;    rr>: 


THE  WALTON  AUTOMATIC  TRANSFORMER  SWITCH. 

The  use  of  tran.^formers  with  the  high-tension  alternate- 
current  system  of  distribution  gives  most  excelK'nt  results 
at  full  load.  Then  the  etficiency  of  distribution  i*  hii;h, 
and  in  the  early  days  of  aherna*.e-current  working  the 
<juestion  of  the  li^ht  load  lois  wils  no:  considered.  As  soon, 
however,  as  the  system  of  placing  transformers  in  con- 
sumers'  houses  was  well  under  weigh,  the  importance  of 
keeping  down  this  ligfa:  load  lo£*  due  to  hysteresis  in  the 
transformer  cores  was  appreciated  The  next  step  wai 
the  intro<iuction  of  sub-stations  to  contain  transfurmen 
supplying  several  houses  or  a  sm-VJ  district.  In  su<.h  ca^es 
the  l>anking  of  a  number  of  transfcrmers  on  to  common 
low-tension  bus  bars  is  usually  adopted.  These  trans- 
formers are  usually  switched  on  .^^s  the  load  increases,  and 
again  switched  off  as  the  load  diminishes,  to  avoid  the  iron 
loss  referred  to  above. 

( >ne  of  the  drawbacks  to  the  earlier  u»e  of  these  sub- 
stations was  the  fact  that  whatever  saving  was  effected  by 
reducing  to  a  minimum  the  '.oss  from  maf^netising  current, 
particularly  during  the  hours  of  light  load,  wiis  more  tkin 
counteracted  by  the  expense,  among  other  things,  of  the 
services  of  attendante  a. ways  on  the  alert  to  switch  in  and 
out  the  transformers  wi::.  the  variatiotis  of  the  load.  To 
reduce  as  much  as  possible  this  serious  item  of  sub-st^itioa 
expendirore  and  risk  of  the  attendan:  not  bein^;  on  the 
spot  when  required,  the  aitomatic  transformer  switch, 
which  is  illustrated  herewith,  has  been  designed  hy  Mr. 
A  H.  \Va:L..^n.  :ictiijg  en^'ineer  of  the  Metropolitan  Electric 
Supply  Company.  Lin.:'^ 

From  the  ill  us:  r.i  lions  i:  will  be  seen  that  the  set  of 
.apparatus,  which  is  use*.:  to  supply  a  three-wire  low-tonsion 
system,  has  on  i:  six  -witches — i.-..  one  double  pole  =  witch 
for  the  prim  try.  mounted  on  an  independent  m.irble  Ktse ; 
two  sin^Ie-pole  switches  for  short-circuiting  the  o^n trolling 
solenoMs  after  the  s^^itch  is  brought  into  action  :  and  three 
for  connectin  •:  the  tr  »n-forr-:er  '.'n  the  !ow.ten*ion  side  ol 
;*  three  wire  -ysten:.  lis  i:::on  car.  r^  f-.-l!  -we-i  fnjm  the 
description  l«elow.  V:^.  1  i-  a  front  elev.ktion  of  the 
..uiom  itic  switch  -b.><*  ing  the  full  letails  o:  the  ipparatosis 
arranged  for  transfonners^workiog  on  a  three- wire  system,  ihe 
coils. .:  .* .  being  in  :he  main  circuit,  one  on  each  of  the  outer 
wircf.  Fig.  2  shows  a  side  elevation  of  the  same.  Fig.  3 
shows  loin:  a:  which  the  «"eigh:  operates.  Fig.  4  is  a  -? 
section  on  lir.e  A  A  «F:g.  3<.  J  and  a'  are  series  eleclio- 
magneu.  having  laminated  cores,  :  and  '•,  with  projectiif  j 
pole  pieces.  :  and  :.  s'.i:tably  shaped  for  attracting  the 
armatures;.  .:'  and  :.  which  armatures  are  pivoted  to  the 
pieces,     and  - . -.f  the  teases,  r  and / , of  the  eIectzomagiieC& 

TT.t  aniLiture^  are  counterwezgfated  and  adjusted  bj  the 
'reg-.ilating  screws,  j  and  ;.  which  r^olatc  the  positioii  of 
the  -iklance  weights,  and  ^.  these  weighu  being  kxked 
in  any  des::>^:  tv«:::<:^  on  the  ecrewi  by  the  nata»  g\  m 
showii.  The  arTn.it:ir>e&  i  and  / .  are  tongaed,  as  at  Z',  m 
or'.erto  er.^r^ge  whe^  l<ing  drawn  up" the  pole-pieeeiX 
with  the  c^r^llar  pieoe.  '.  attached  to  a  i{Hndlc»  £; 
fr>reo:n:  of  inrticr.  through  the  pillar,  •'.  is  Izaited  hy  the 
collar   and   r.::t<.   ;  " 

armature.  :  as-i    ; 
r.lar.  ..   thus 
fr:=:   'r-e-.r.i:  u: 


,vi 


as  shown.'  At  the  aune  time  theC 
f.  ar«  tnoperarive  until  thej  reach  the^ 
:>eve::::rg  the  working  of  the  apparmtoi) 
^rtain.  an :  also  reUerixig  the  annatnreik  I 
.~:r:c  any   tr.:t:on.  and  makin|:  the   poll  the' 
h.^ve    ;o   exert    to  lift   the  anaature  perfectly  B 

tongoed  n 


\\z. 


rv . 


:«  ar 


a.:*^?: 


le  weight  ili-iing  on  the  i 

set  s<.r«w.  t  '.  as  shown.    'thiiL 

:hr:T".  slightly  f»>rwiri  b«y»n-l  its  centre  of  | 
r  thf  :::  i-ir^bbrr  stop,  r  •  Fig.  2l  The  object  of 
i  ?r.  kr.  %  -3  s.i-.'i  tha;Vfaile  eag-kging  vith^ 
f  .  it  rrsrest-  the  w«ight  blling  foruier  forward 
r.  wh.l^t  the  c'i:T>sat  is  gradaally  enei]giiing  the 
ATr.;:-  :?  to  the  prearrange*!  marimum  at  whiA 
:?:-:  :  re-i  tOvvine^.t  the  traasfcrmer  The  bar,  ■« 
\  ?r.-  i.e.  r  ;rr-ir.^  thr?u.:h  tarings,  r  r  r  r,  to 
"i.:  :hi  e:::?.  .••,•■'•,  anp  connected  by  pins 
:r  ::hz  s-.ta'r  :  siransw  The  am. '^.  is  free  to 
t*^  «7.-  i!:,      t:^  a  ceruin  iisuace.  so  that  it 

--- .-.e  t   =:t::entam    '*fore    the    moment  of 
:h^   xxir  :i  ±e  arms.  5  '.  on  ex±er  skie  of  it   . 


rio  l«.^Afrilcti  In  OIT  PoBltlon, 


jmtXi   twitch    shown   at  :c    in    Figs.    1  and   2  for 

;Uie  primary  of  the  transformer  after  the  l&rger 

$^f^  y\  have  l)een  closed.  The  three  switthee, 
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idCilje. 


fntfr  far  a  inuted  Hittancf  od  the  spindle,  7.  On  the 
of  tbe  chitcfa  ^lee  Figi.  3  and  4)  engaging  the 
at  c^^e  timi,  and  being  attached  by  pins,  u\ 
Vj  i£*e  urrii.  1  f  f  '  ?  f,  closer  first  tbe  five  larger  switches,  and 
liec  tj  lie  c^ar^  of  the  pin  and  slot.  /,  the  small  switch,  a 
asiAciisd  v>  the  lirk.  r.  In  opening  the  switches  the  action  is 
i£f(  BCK.  %i>d  :be  larger  switches  open  finst  and  the  smaller 
vm—jsL  opertf  last.  The  chief  object  and  advantage  of  this 
%rr%z^^s^^::^\  ii  that,owin^to  the  secondary  of  the  transformer 
«Ese  ^jfCMeid  £m,  the  nuh  of  current  which  would  occur  if 
tie  prmMij  were  switched  in  first  is  preventer!  by  the  iron 
'^SLZ  sL^ietis«?  hv  the  secondary  coil,  and  also  sparking 
5i  zr*AnlT  redxkotd  when  transformers  are  taken  out  of 
czmft.  The  links,  yr  <  Fig.  1  and  2),  are  insulating  pieces. 
T^  link  r  >/einfi:  metal,  is  insulated  from  the  small  switch 
as  tbe  u'Ani  7  'Fi^.  1>  hy  means  of  an  insulating  bdr. 

Tt«  two  fllostrations  Figs.  5  and  6  show  the  switches 
trasaZj  in  ate  at  one  of  the  sub-stations  of  the  Metro- 
prxhv-  CcGpony.  The  methorl  of  connecting  up  the 
rmz^^J^AH  oo  a  >jank  of  transformers  is  as  follows  :  The 
zm£L.£  of  transformer^  feeds  a  district  of  which  the 
xuazisTQ  load  is  aVy>ut  100  kw.  To  supply  this,  five 
TChtw,  transformers  are  employed.  One  of  these  is 
a^waji  on  the  circuit,  and  the  connection  between  its 
•fioxMiarT  }ow-tens:on  coils  is  made  through  the  control- 
hif  ctAIm  00  the  automatic  switch  of  No.  2  transformer. 
^Jz^  ^A  tbe  controlling  coils  takes  the  current  to 
OTjft  vTtiKde  wire  of  the  three-wire  system,  and 
tfe«  -yiter  tbe  current  to  the  opposite  outside  wire. 
Tlsriso  ff  either  side  of  the  system  gets  loaded  up  to, 
«hT.  95  per  cent,  of  the  output  of  i^he  transformer,  the 
unLikinrt  ia  attracted  by  the  coil  in  that  circuit,  releasing 
tbe  weii^t,  which  switches  No.  2  transformer  into  the 
eiraiit.  In  the  same  way  this  transformer  feeds  the 
4flioibaa  bars  through  the  controlling  coils  of  No.  3 
tnuurforroer,  and  calls  for  help  in  that  direction  when  its 
load  inereases  beyond  the  predetermined  limit.  In  this 
way  tbe  transformers  come  on  as  required  till  the  full 
namber  are  in.  The  switching  off  is  done  by  hand,  as  this 
is  not  such  a  matter  of  time  as  the  switching  in.  The 
advantages  of  this  switch  gear  may  be  summed  up  as 
follows:  (1)  The  use  of  springs  is  entirely  dispensed  with,  and 
tbe  action  of  gravity  alone  is  depended  on  for  all  the  opera 
tions.  Alsr>,  as  the  releasing  armature  has  a  considerable 
motion  before  hitting  the  catch,  the  miction  is  most  certain. 
^2)  The  ck>sing  of  tne  secondary  just  when  switching  in 
is  a  great  advantage,  as  the  primary  high-tension  circuit  is 
closed  only  when  the  transformer  is  excited.  The  rise  in 
voltage  found  in  certain  cases  in  switching  in  is  thus 
avoided  on  the  high-tension  side.  (3)  In  switching  out, 
the  low-tension  circuit  is  broken  first,  so  that  the  high- 
tension  is  carrying  only  the  magnetising  current  when 
disconnected.  (4)  The  short-circuiting  of  the  two  solenoids 
when  the  switch  has  gone  in  is  good,  as  no  energy  is 
aljMorbed  when  once  the  switch  is  put  on. 
The  switch  is  a  groat  acquisition   to  any  sub-station, 

C lying  for  itself  over  and  over  again  by  the  saving  of 
hour  otherwise  rendered  necessary.  By  its  use  one  man 
can  look  after  many  sub-stations,  all  that  he  remiires  to 
do  iKjing  to  switch  the  transformers  off  after  the  load  has 
fallen.  In  the  case  of  a  fog  suddenly  arising,  the  central- 
station  engineer  may  rest  assured  that  as  many  transformers 
are  switched  in  as  are  necessary,  and  all  he  has  to  do  is  to 
send  round  and  switch  them  off  at  his  leisure.  Nor  can 
the  attendant  err  by  leaving  in  too  few  transformers  for 
the  load,  for  then  each  transformer  in  turn  will  bo 
automatically  switched  in  by  its  predecessor  until  the 
required  loud  is  reached.  It  will  be  noticed  that  this  switch 
does  not  automatically  cut  out,  and  no  doubt  all  pnictical 
men  will  agree  that  to  ensure  the  nub  station  being  inspected, 
it  is  absolutely  (essential  that  there  should  be  something  to 
do  when  the  inHi)ector  visits  the  Hub-fltalion.  Soveral  of  these 
switches  have  )«coii  erected  and  have  been  in  daily  use  in  the 
sub-stations  of  the  Metropolitan  Company  for  many  months, 
and  their  working  up  to  the  present  has  l)een  eminently  satis- 
factory. The  switch  shown  is  designc<l  for  use  with  a  30-kw. 
transformer. 

The  manufacturing  of  these  switches  is  in  the  hands  of 
Messrs.  Reyrolle  and  Co.,  20,  ramras-street,  whoso  quality 
of  work  b  now  generally  known.  • 


HOBTHERM  SOaBTT  OP  lUCmGAL  BHGIli 

PRESIDENTUL  ADDRESS  BY  JOHN  S.  RAWOl 
M.LCE.,  MLE.E. 

Gentlemen, — My  £r»t  impolse  is  to  acknowled^ 
my  best  thanks  the  fp>o*juieoai  aod  almoct  embarra 
sudden  inviutioo  to  accept  the  presideiicy  of  this  t 
which  your  good  nature  has  forced  upon  me.      As 
time  of  iu  receipt  1  was  not  even  a  member  of  a» 
had  no  expectation  of  receiving  such  an  honour  ;  nc 
yet  satisfied,  knowing  as  I  doi,  from  my  experience 
Council  of   the   Institution  of   Electncal  Engineer 
onerous  are  the  duties  of  a  president,  that  I  shall  be 
fulfil  them  to  your  satisfaction.     Especially  do  I  feel 
following  Mr.  Dorman  I  am  placed  aomewfaat  at  a  dii 
ti^e.  Your  meetings  have  been  eonsuntly  enlivened 
wit,  and  the  only  solatium  which  I  can  find  to  offer 
change — the  inevitable  change — is  that  whereas  it 
to  be  sometimes  g-^y.  it  is  also  well  to  be  sometimes 
There  are  many  things  in  this  world  we  would  fail 
more  of :  the  busy  want  more  hoars  per  day ;   it 
want  more  per  night :  the  municipal  engineer  want 
machinery  :  the  consumer  wants  more  volte  ;  woman 
more  mone\  ;  and  man  wants  more  of  everything 
this  exception,  that  I  never  yet  heard  of  anyone  w 
a  craving  for  more  presidential  addresses.     This  is 
unfortunate,  seeing  that  the  only  intellectual  refreshi 
am  permitted  to  offer  to  yon  this  evening  is  one  of 
same  unwanted  addresses." 

My  task  is  rendered  all  the  more  difficult  by  th 
that  we  are  only  just  outside  the  Jubilee  year,  i 
course  of  which  we  have  had  a  surfeit  of  retnx 
embracing  every  possible  source  of  national  ae 
gratulation,  profusely  illustrated  with  figures,  some 
some  coloured,  but  all  running  into  millions  of  thi 
millions  of  the  other :  all  tending  to  cultivate  in  ui 
reprehensible  frame  of  mind  in  which  Nebuchadnezzai 
"Is  not  this  great> Babylon  that  I  have  built  f  **  Y*^ou 
the  se(|uel  and  the  moral :  you  know  that  if  we  r 
our  laurels,  or  in  the  contemplation  of  our  own  pn 
forget  or  despise  our*  competitors,  Darius  will  mai 
the  very  bed  of  the  river  of  our  commerce,  and 
the  city  without  firing  a  shot  or  blowing  a  I 
This  is  no  fancy  picture;  we  have  forts  at  Shoe 
the  heights  of  Dover  bristle  with  guns,  Pcutai 
is  impregnable,  and  Liverpool  can  laugh  at 
invader  who  shows  fight,  out  if  he  comes  in 
shape  of  surplus  American  machinery  or  ches^  (h 
gimcracks,  there  is  no  barrier  in  either  Tham< 
Mersey  that  will  keep  him  out  The  war  of  the  i 
will  be  an  industrial  war,  in  which  the  resoiu^e  and  d 
perseverance  of  the  English  race  will  be  as  much  in  n 
as  they  were  at  Waterloo.  We  are  up  to  our  ankles 
already;  and  yet  our  engineers,  the  advanced  gua 
our  industrial  forces,  having  heard  so  much  abou^ 
might,  majesty,  and  magnificence  of  the  British  ei 
have  thought  it  a  small  matter  to  desert  the  trench< 
six  months,  vainly  to  discuss  the  breadth  of  the  pr 
tion  contained  in  the  declaration  of  the  centurion  of 
"I  say  to  this  man  'go'  and  he  goeth,  and  to  an 
'  come,'  and  he  cometh,  and  to  my  servant,  '  do  this 
he  doeth  it."  But,  gentlemen,  we  know  that  the  n 
and  sinew  of  the  engineering  trade  is  true  at  heart 
know  that  we  have  the  right  stuff  at  our  backs; 
that  when  the  specious  agitator  shall  have  desci 
to  his  proper  place,  and  when  danger  shall  have  b< 
apparent  even  to  those  who  do  not  sit  in  the  coi 
tower,  then  there  will  be  no  desertion,  then  every 
will  do  his  duty,  and  no  one  will  dare  to  speak  to  the 
at  the  wheel. 

The     history    of     electrical     engineering,    ap^irt 
telegraphy,  is  bo  short  that  we  have  probably  no  mc 
who  d<)e3  not  oarry  the  whole  of  it  in  his  memory  ; 
therefore,    (juite   unnecessary   for   me   to   break    out 
reminiscences.     I  cannot,  however,  refrain   from  remit 
you  that  when   1  started  electrical    engineering  in 
Chester,  20  years  ago,  there  existed  in  Nlill-street,  An 
a  factory  devoted  entirely  to  the  production  of  dym 
arc  lamps,  and  projectors;   we  have  every  reason  t 
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of  our  townsmaii,  Mr.  Henry  Wilde,  whose  fame, 
I  world-wide,  is  surpassed  by  his  modesty ;  and  it 
be  a  source  of  satisfaction  to  every  member  of  this 
'  to  know  that  Mr.  Wilde's  genius  and  foresight 
it  him  a  substantial  fortune.  After  the  era  of  Mr. 
8  activity,  Manchester  in  matters  electric  moved  but 
:  now,  however,  under  the  inspiring  influence  of 
Llderman  Higginbottom's  faith  and  fervour,  it  is 
to  an  appreciation  of  its  possibilities,  and  in  all 
uHty  will  very  soon  again  set  the  pace  for  the  rest 
world. 

one  thing  we  want  is  faith — it  is  quite  as  important 
:hanic9  as  in  religion ;  for  as  bv  faith  the  walls  of 

0  fell  down,  so  will  the  walls  of  prejudice  and 
lulity,  which  at  present  bar  your  path  to  the  promised 
d  fame  and  fortune,  collapse  at  the  first  brush  with 
mamics  of  faith.  It  is  true  we  have  had  a  bad  time  ; 
ve  bad  to  fight  and  conquer  innumerable  difficulties  ; 
ew  horse  has  been  as  bad  to  train  to  harness  as  a 
;  but,  thanks  to  your  indomitable  pluck  and  perse- 
ea  under  most  trying  conditions,  our  steed  is  now  as 
as  a  coster's  donkey,  and  it  behoves  us  to  consider 
we  can  make  of  him.  The  time  for  hesitation  and 
eartedneas  is  past,  money  is  plentiful,  and  the  investor 
ill  confidence  in  "  p]lectrics.''  I  propose,  therefore,  to 
ihead  a  little,  in  the  hope  tl)at  I  may  at  least  succeed 
imulating  you  to  apply  your  minds  most  seriously  to 
rohlem  t£at  lies  before  us. 

e  problem  is — How  can  we  possibly  supply  the 
\lA  that  is  about  to  break  upon  us  ?  When  we 
:ed  upon  this  business  we  had  practically  only  one 
nereial  outlet — viz.,  lighting — and  we  were  unable  by 
imoQDt  of  sophistry  to  make  the  public  believe  that 
feric  light  was  cheaper  than  gas.  Now  the  conditions 
disDged,  and  Mr.  Arthur  Wright  informs  me  that  in 
^tm  the  working-man  and  the  fried  fish  shop  are  his 
tcnitomers.  He  is  actually  realising  Mr.  Preece's  of  t- 
ided  statement,  that  the  electric  light  is  the  poor  man's 
kt  Ten  years  ago  I  was  responsible  for  the  electric 
^king  of  the  town  of  Temesvar,  in  Hungary.  The 
Mt  was  afflicted  with  all  the  usual  diseases,  and  a 
V  otken  of  which  you  have  probably  had  no  expe- 
■cs  ;  bat  in  spite  of  these  ailments  the  light  was 
kmst  than  gad,  and  the  result  was  as  electric  as 
k  light.  Id  a  very  few  years  the  gasworks  had  to 
htt  Qp^  and  now  electricity  owna  the  whole  field.  We 
ngndnally  getting  into  a  similar  position,  our  costs  are 
MOBgdowD,  and  I  beg  you  to  think  what  the  result  will 
ktosooQasthe  great  British  public  shall  awaken  to  the 
kl  that  electricity,  with  its  enormous  advantages,  can  be 
bi^t  br  actually  less  money  than  its  equivalent  in  gas ; 
■i  it  may  awake  any  moment ;  probably  your  next  presi- 
in  maj  be  in  the  happy  position  of  having  to  congratulate 
« thereon. 

Unfortimately  I,  living  in  London,  do  not  enjoy  Man- 
bCv  privileges,  but  when  my  visitors  enquire  whether  I 

Sre  for  electricity  than  I  used  to  pay  for  gas,  1  feel 
to  throw  them  out  of  the  window ;  but  I  refrain, 
lifter  lighting  the  gas,  turn  off  the  switch  and  smile 
3e  they  groan.  I  have  one  room  fitted  with  a  Welsbach 
ner.  I  still  keep  it  in  working  order  to  expose  its 
edness  I  fear  many  of  our  consumers  do  not  live  up 
heir  privileges :  they  are  satisfied  with  the  equivalent 
nligfat^  but  I  go  in  for  daylight  all  over  the  house — 
sr  daylight  than  you  ordinarily  enjoy  in  Manchester — 

1  have  my  reward  and  am  satisfied.     I  see  things  in 

•  true  colours— the  terrible  "  blues  "  have  disappeared 
aly  ;  1  can  even  smile  when  I  pay  the  bill.  The  pre- 
lioo  is :   use  95volt  lamps  on  a  100-volt  circuit,  and 

Ethem  frequently ;  it  is  good  for  the  consumer,  good 
lampmaker,  good  for  the  undertaker  (not  the  man 
aek). 

leb,  gentlemen,  is  the  prospect  in  electric  lighting ;  at 
moment  the  tide  may  come  in,  and  when  it  comes, 
year  or  next  year,  it  will  swamp  the  whole  electrical 
itry.  I  said,  a  moment  ago,  that  when  we  entered 
I  Ihis  busineea  we  had  practically  only  one  commercial 
t:  even  to-day  that  same  outlet  is  our  mainstay,  but 

*  developments  are  growing  so  rapidly  that  one  finds 
ipnble  to  keep  pace  with  them ;  tei^ke,  for  instance, 


electro-chemistry  :  old  in  conception,  new  in  economic 
application,  it  is  now  showing  such  vitality  that  the  hope — 
I  may  even  say  the  assurance — is  rising  within  us  that 
Widnes  and  St.  Helens  may  soon  cast  out  the  "devils" 
which  "  possess "  them,  and,  so  far  as  it  may  be  possible 
for  them,  atone  for  the  sins  of  their  youth  by  redigest- 
ing  their  waste  heaps.  Then,  "in  the  inhabitation  of 
dragons,  where  each  lay,  shall  be  grass  with  reeds  and 
rushes.''  This  great  work  has  begun.  Who  can  tell 
when  it  will  end,  or  what  demand  it  will  make  on  our 
national  capacity  of  production  ?  Again,  the  melting  and 
welding  processes  are  bein^  gradually  introduced  into  engi- 
neering workshops;  intrinsically  expensive,  they  justify  their 
existence  by  electrifying  into  life  most  costly  corpses — an 
almost  infinitesimal  deficiency  is  made  good,  a  blow-hole  is 
filled,  a  crack  is  welded  up,  hundreds  of  pounds  are  saved 
by  the  expenditure  of  a  few  shillings.  At  present  none  but 
the  enlightened  use  this  process,  but  it  is  only  a  matter  of 
two  or  three  years  before  every  engineering  establishment 
in  Great  Britain  shall  be  so  provided. 

I  have  now  to  call  your  attention  to  the  subject  of 
locomotion,  and  in  so  doing  I  do  not  intend  to  discuss  the 
question  of  electrical  transmission  of  power  for  main  lines 
of  railways.  I  leave  that .  to  my  successors.  I  would 
rather  direct  your  thoughts  to  the  more  pressing  question 
of  tramways  and  light  railways.  Hitherto  we  have  done 
next  to  nothing,  and  the  small  experiments  which  have 
been  undertaken  have  been  carried  out  almost  entirely 
with  American  machinery.  Even  under  these  conditions 
the  results  have  been  satisfactory.  We  must  not,  however, 
lose  sight  of  the  fact  that  we  possess  several  home-made 
electric  tramways,  including  Mr.  Holroyd  Smith's  Black- 
pool line,  which,  although  constructed  12  years  ago  in  the 
face  of  difficulties  not  encountered  in  the  case  of  any  other 
electrical  tramway  in  England,  has  nevertheless  given  satis- 
faction and  paid  its  shareholders.  We  have  also  the  Liver- 
pool Overhead  Kail  way,  the  Isle  of  Man  tramways,  and  the 
South  Staffordshire  lines,  as  standing  proofs  of  our  native 
ability  to  deal  with  problems  of  the  most  varied  and  exacting 
character.  The  total  mileage  of  electrically-worked  tram- 
ways in  Great  Britain  is  now  93.  The  projected  lines, 
however,  amount  to  no  less  than  340  miles  in  length,  and 
the  capital  required  for  their  equipment  will  certainly  not 
be  less  than  £3,000,000.  But  even  this  large  amount  of 
prospective  business  represents  only  the  beginning  of  the 
demand..  Very  soon  horse  traction  will  be  superseded 
by  electricity  on  the  whole  1,000  miles  of  tramway  now 
existing ;  and,  in  addition  to  this,  London  will  be  honey- 
combed with  subterranean  electric  railways,  and  provincial 
towns  will  adoQt  systems  of  surface  tramways  far  more 
elaborate  and  extensive  than  those  which  now  exists  even 
if  they  have  to  widen  their  streets  to  accommodate  them. 

There  is  already  sufficient  indication  of  what  is  coming 
in  the  attitude  of  Manchester,  Leeds,  Sheffield,  and 
Glasgow.  The  fact  is,  that  electric  trams  pay  both  the 
owner  and  the  user ;  wherever  they  run  no  one  can  afford 
to  walk,  except  for  exercise,  for  the  saving  of  time  is  enor- 
mous. Even  in  England,  where  the  eight  miles  an  hour 
rule  is  in  force,  there  does  not  appear  to  be  any  difficulty 
in  getting  over  the  ground.  I  cannot  explain  this  in 
detail ;  you  must  see  it  for  yourselves.  What  we  want  is 
to  get  rid  of  the  horse  in  cities.  He  is  all  right  in  the 
country,  but  in  town  he  is  a  nuisance.  Consider  for  one 
moment  what  we  could  do  if  he  were  kept  outside.  Firstly, 
we  should  make  our  streets  of  hard  asphalte  as  smooth 
as  a  billiard  table ;  secondly,  we  should  keep  them 
quite  clean ;  thirdly,  our  electric  motor  carriages 
would  run  with  so  little  friction  that  oven  our  present 
batteries  woiild  fulfil  all  the  conditions.  The  only  difficulty 
arises  out  of  the  time  necessary  for  making  the  change ; 
if  it  could  be  made  in  a  night,  then  Manchester  might 
start  on  the  new  system  to-morrow,  and  even  Alderman 
Higginbottom  would  not  recognise  his  native  city,  so 
delightful  would  it  appear.  But  although  it  cannot  be 
done  in  a  night  it  will  be  done  by  a  long  and  painful 
process,  in  which  the  electrical  engineer  will  have  to  over- 
come the  obstruction  of  bad  roads,  and  supplant  the  horse 
on  his  own  ground  ;  then,  ultimately,  the  civic  authorities 
will  alter  their  roads  to  suit  the  new  conditions. 

What  a  pity  it  is    that   we    electrical   people   cannot 


start  afresh  and  build  a  new  city,  embodying  all 
the  latest  improvements.  Imagine  ham  and  eggs  for 
breakfast  per  telephone  ;  the  subscriber  would  put 
the  fork  in  his  mouthy  and  having  attached  the  wire 
and  touched  the  button,  the  young  lady  at  the  other 
end  would  connect  him  to  the  ham  and  eggs  battery 
(ham  positive,  egg  negative),  and  in  10  minutes  he 
would  be  a  new  man.  N,B, — Coffee  thrown  in.  This  idea 
IB  not  new  ;  it  was  originated  some  30  years  ago  by  Mi\ 
Alderman  llopkinson.  Of  course,  in  those  days  electrical 
methods  were  not  perfected,  so  the  scheme  aid  not  get 
beyond  milk,  and  even  with  that  simnle  fluid  the  trouble 
was  that  one  8ubscril>er  might  get  all  the  cream  and  his 
neighbour  skilly.  So  far  as  my  memory  serves  mo,  the 
idea  was  not  carried  out  in  practice.  I  fear  our  electric 
city  is  a  long  way  off,  so  in  the  meantime  we  must  make 
the  best  of  uioee  we  have,  and  no  one  will  den^  that  there 
is  room  for  improvement.  In  the  first  place,  we  must 
abolish  smoke.  Which  idea  brings  me  at  one  step  right 
into  the  middle  of  a  subject — the  most  pressing  and 
important  subject  with  which  it  is  possible  to  engnge  the 
attention  of  a  Lancashire  audience.  I  refer  to  the  driving 
of  machinery  for  manufacturing  purposes  by  electrical  dis 
tribution  of  power,  including  the  total  abolition  of  lif»e 
shafts,  countershafts,  wheels,  ropes,  pulleys,  and  belts 
The  day  for  tinkering  with  this  problem  is  now  over ; 
every  man  in  this  room  knows  that  it  can  be  carried 
through  with  absolute  certainty,  with  satisfaction  to  the 
manufacturer,  and  with  an  enormous  saving  both  to 
himself  and  the  community.  But  the  manufacturer  does 
not  yet  know  that  the  shaft  of  his  machine  can  be  fitted 
with  a  three-phase  motor  without  commutator  or  brushes, 
and  less  complicated  than  his  present  double  pulley  and 
strap  fork  When  you  have  succeeded  in  impressing  him 
with  this  fact,  the  remainder  of  your  task  will  be  an  easy 
matter,  but  it  must  be  undertaken  methodically.  The 
first  step  is  to  appoint  a  commission  to  settle  uniform 
periodicity  and  voltage ;  the  second  is  to  equip  an  elec- 
trical manufactory  capable  of  turning  out  500  cheap 
motors  per  week  ;  the  third  is  for  machine  makers  to 
attach  the  motor  in  place  of  their  present  pulleys,  so  that 
when  a  manufacturer  buys  a  machine,  he  buys  it  all  ready 
for  attachment  to  his  power  circuit. 

Having  reached  this  point,  it  is  obvious  that  the  manu^ 
facturer  will  no  longer  aesire  to  buy  coal :  ho  will  be  quite 
satisfied  with  watts,  which  may  be  produced  at  the  pit's 
mouth  and  sold  retail  for  less  than  they  can  now  be  supplied 
mechanically  to  the  machine  axis.  The  whole  rjueation 
of  external  supply  of  power  turns  on  this  question  of 
economics.  Your  manufacturer  will  not  care  two  straws 
for  your  electrical  development  or  for  ttie  annihilation  of 
Ibo  Bmoke  cloud  which  he  inteqxjsos  between  the  sun,  the 
source  of  all  our  joys,  and  the  dismal  streets  of  Manchestei  ; 
but  bis  eyes  will  gleam  with  rapture  if  you  can  prove  that 
you  can  save  him  a  thousand  a  year.  Happily  your  tusk  is 
an  easy  one,  so  far  as  argument  is  concerned  ;  and  if  illus- 
tration bo  required,  I  am  not  sura  that  we  members  of 
this  society  could  spend  our  savings  to  better  advantage  than 
by  taking  a  representative  lU^putation  of  I^ncaahire 
and  Vorkshire  manufacturers  through  Switzerland  and 
Oermany,  to  show  them  how  the  old  onler  is  giving  pUce  to 
the  new;  how  the  millwright  is  disappearing  in  favour  of 
the  electrician ;  how  25,000  mechanics  are  struggling  to  keep 
pace  with  the  demand  for  electrical  machinery,  of  whichabout 
tliree-fourths  is  required  for  iK)wer  purposes.  Some  t)f  it,  of 
eoarae,  is  for  the  transmission  of  water  power,  but  even  in 
Switzerland  water  power  is  seldom  so  well  placed  that  it  can 
produce  electrical  horse  power  cheaper  than  we  can  produce 
It  by  steam  at  the  pit's  mouth— that  is  to  say,  at  about 
£4  per  annum  constant  service,  or  £38  for  factory 
hours.  When  we  consider  that  the  present  cost  of  steam 
power  for  a  cotton  mill  is  alK>ut  £5  per  annum  per  indi- 
cated horae  power,  and  that  the  electrical  borse^power 
required  in  its  stem!  woidd  not  be  more  than  66  per  cent., 
^u  can  easily  see  what  a  large  margin  there  is  for  proht  to 
the  producer  and  for  saving  to  the  consumer  ;  for  it  must 
be  remembered  that  the  loacl  curve  would  1m;  pmctically  a 
parallelogrmm,  or  rather  two  parallelograms,  one  for  the  day 
and  a  tmaller  one  for  the  night 

But^  gentiemeOf  great  as  would  be  the  saving  u>  the 


spinner,  and  the  large  manufacturer  whose  || 

costs  him  £5  per  horse- power,  it  would  he  vast^ 

those  thoiigartds  who  employ  small  steam  enginfl 

up  the  cost  of  power  to  £10  or    £12    |)er  a4 

aggregate  anntial  saving  to  Manchester  and  S| 

would   lie   immense,    quite   beyond    my  pow<( 

lation  ;     but    you    must    not   suppose    that   \ 

imagination    faila    to    grasp    the    figures    inH 

the  change  whish  is  coming  will  be  long  delij 

account     Some  friends  of  mine  who  have  Ui| 

the  Continent  of  Europe  report  as  follows  :  **  B 

atTorded  us  that  not  only  are  new  factories  ^ 

Continent  laying  down  electric  power  througboi 

works  already  equipped  with  steam  power  tar^ 

out  and   substituting  electric"      In  America* 

process  is  going  on,  so  it  follows  as  a  matter  ol  ^ 

we  must  either  quicken  our  pace  or  drop  out  of  | 

altogether.     Happily  the  coalpits  around  Mad 

80  close  to  the  city  that  there  will  be  no  new  d| 

tmnsmission,  and  a  very  moderate  voltage  will . 

is  obviously  outside  our  province  to  discuss  j 

possible  methods  of  raising  the  aipital.     My  < 

aion  is,  that  when  the  profitable  nature  of  [the 

comes  to  be  understood*  there  will   be   no  4 

raising  a  million  to  put  down  a  pioneer  plant  of  1 

with  an  earning  capacity  of  clo63  on  £200,000  d 

Gentlemen,  when  I  look  round  this  room  anq 

the  fact  that  you  are  the  men  who  must  carry  l| 

great  works,  then  I  understand  the  honour  lll| 

upon  me  in  being  called  to  be  your  president  ;| 

thankful  that  you  are  all  young  and  eager  for  ^ 

is  plenty  of  it  waiting  for  you — but  I  am  not^ 

that  we  are  few  in  number,  for  it  is  not  possihj 

facture  an  electrical  engineer  either  in  five  miq 

years,  so  in   the  very  nature  of   things  our 

swell  but  slowly.     Many  of  you  douptless   m( 

wonder  in  sorrow,  why  our  progress  in  this  d 

been    so  slow    compared    with   the    rapid   aid 

have   been   made .  on   the  Continent*     I   havi 

heard    many   explanations,    all    partially    tra«| 

real  and   predominating   reason   is   the   low  fi 

in  thi^  country,  whereas  on  the  Continent  ga| 

so  high  in  price  that  the  investor  did  not  feel  ai^ 

in  liacktng  electric  light  to  beat  it.     Conseqttoii 

works  and  manufacturing  works  were  developed! 

lato.  and  are  still  increasing  in  si/.e  and  oatpai  j 

M^hicb  would  frighten  us  in  this  country  ;  and 

no  hesitation  in  saying  that  if  all  our  maker* 

electric   ni;ichinery  were  forthwith  to  procsod 

their  capacity,  they  would  not  be  in  time  to  oo^ 

demand  which  will  come  upon  them.     1  have  q 

you  several  sources,  of  whicn  three  are  principdi 

any  one  of  which  sufficient  demand  may  aris^ 

all   our  works.      I   say  may  Arise,  but  the  iH 

may    with  almfjst  equal   probability   bs   lapp| 

Bume  time,  and  then  where  shall  we  be  ?    All 

quantities  of   machinery  are    being   imported 

Continent  and  from  America^  simply  because  \ 

prep^ired  to  make  them  here,  and  yet  the  blind 

the  blind  think  this  a  fit  time  to  restrict  the  ool 

machinerv.     It  is  like  shutting  up  the  gun  fac^ 

middle  of  a  war.     Our  only  hope  is  that  the  | 

discipline  may  atone  for  the  six  months'  lost.     1 

This  brings  me  to  the  eonsideration  of  a  sua 

though  not  strictly  electrical,  is  nevcrthelsM; 

mately  l>ound  up  with  our  lives  and  fortunes 

the  ste^im  engine,     Our  electrical  brethren  in  i 

and    in    some    parts    of    America    can    gel    S 

enough  without  the  steam  engine,  but  it  is  i^ 

us:    It    is    fortunate,    therefore,   that    we    be 

of  coal  with  which   to  feed    him.     But   this  i 

of    coal    has    tended    to    make    us    loss    cum 

than  our  lees  fortunate  neighbours.     The  rein 

although  we  make  good  steam-engines,  in  spite  of 

comments  to  the  contrary,  we  have  not  ma<le  9^ 

hrst  consideration  ;  we  have,  moreover,  bean  eo| 

this  practice  by  the  belief  that  economy  of  eoal  > 

bo  obtained  by  increased  capital  expenditure  a4 

some  complications.     But  that  view  is  totalljr 

mentally  erroneoua    I  have  already  pmvid 
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generation  of  electrical  energy  for  tramways,  read 
(he  Institution  of  Electrical  Engineers  in  1897,  that 
I  mean  pressure  is  not  uneconomical  per  electrical 
power,  and,  consequently,  that  the  gain  by  using 
engines  with  very  early  cut-off  is  only  apparent 
the  indicated  horse-power  is  taken  as  the  basis  of 
iijion;  further,  I  can  give  you  this  solid  fact: 
the  large  engines  at  the  Wandsworth  electricity 
Q  are  producing  an  electrical  horse-power  at 
^y  the  same  steam  consumption  at  full  load  as 
i  load,  thus  showing  that,  taking  all  the  losses  into 
Dt^  the  saving  effected  by  extreme  expansion  is  can- 
lout  Therefore  we  arrive  at  this  fact,  that  existing 
ei  might  easily  drive  more  spindles  without  increasing 
xtper  spindle,  although  there  would  be  an  increased 
)er  indicated  horse-power.  This  seeming  paradox  will 
im  you  any  trouble,  though  it  may  puzzle  the  cotton- 
er.  fiat,  gentlemen,  our  friends  on  the  Continent 
gone  a  step  further ;  they  have  improved  their  engine 
improved  their  steam  by  superheating  to  such  an 
it  that  I  have  actually  seen  a  500-h.p.  engine  driving 
mgeof  300  h.p.,  fed  by  a  single-flued  boiler  5ft.  9in. 
Bter  by  26ft.  long.  This  impressed  me  more  than  the 
■omlteets,  which  gave  8  8lb.  of  steam  per  indicated 
■nower.  To  the  saving  in  coal  we  must  add  the  saving 
iknand  other  subsidiary  apparatus.  Mv  firm  belief 
It  the  economy  now  being  realised  in  Germany  by 
dm  Schmidt  and  Co.  is  obtained  at  a  lower  capital 
ind  with  less  complication,  than  we  find  with  our 
iihire  engines. 

Dtlemen,  you  are  fully  aware  by  bitter  experience 
the  demand  for  steam-engines  in  this  country 
ither  exceeds  the  supply,  and  that  in  consequence 
ii  state  of  affairs  engines  are  being  introduced  from 
»a,  vhich,  although  well  built,  will  not  comply  with 
ih  specifications  as  to  economy ;  and  consequently  we 

I  the  position  that,  however  we  may  exert  ourselves 
theeoming  demand  for  electrical  plant,  we  shall  be 
r  without  the  means  of  driving  it  or  dependent  on 
iao  engineers  for  our  steam-engines.  This  is  not  a 
Uhl  prospect,  but  we  must  face  it,  even  if  it  be  to 
me  of  two  or  three  millions  of  additional  capital  in 
eering  works. 

iflemen,  the  keynote  of  the  few  words  which  I  have 
hehonour  of  addressing  to  you  this  evening  is  faith — 
in  yourselves,  faith  in  electricity,  faith  in  the  new 
aation  which  is  dawning  on  the  world.     The  picture 

I I  have  presented  to  your  minds  is  made  up  of  many 
s,  each  of  which  is  more  fully  understood  by  some  of 
limber  than  by  me,  for  we  hold  in  our  ranks  men  of 
ighest  attainment  and  widest  experience  in  electrical 
lechanical  science.  Your  faith,  therefore,  will  be  faith 
Bd  on  knowledge ;  and  in  exactly  in  proportion  as 
im  it  to  accdunt  by  making  preparation  to  gather  in 
irest  ripening  under  your  eyes,  so  will  be  your 
rf  the  fruit.  You  must  copy  the  example  of  the 
it  and  financier,  and  obtain  some  monetary  interest 
f  good  scheme  you  may  be  connected  with.  You 
I  it  Tn'll  pay  you  better  than  working,  though, 
it  will  not  produce,  and  never  can  produce,  that 
saosfaction  which  the  village  blacksmith  enjoyed 
i  spreading  chestnut  tree — the  same  tree  which  now 

by  the  side  of  an  electric  lighting  station.  There 
3r  me  nothing  but  to  congratulate  you  on  the  fact 
r  years  of  hard  work,  quite  inadequately  remu- 
he  goal  of  your  ambition  is  glittering  before  you. 
nonths  you  will  be  in  the  position  of  our  fore- 
e  mechanical  engineers,  who  reaped  their  reward 
ore  they  had  earned  it.  It  behoves  you,  then,  to 
le  constantly  on  the  watch  for  the  little  cloud  no 
a  a  man's  hand,  and  wait  not  for  the  prophet  to 
,  "  Prepare  thy  chariot  and  get  thee  down,  that 
op  thee  not." 


NEW  SHADE  CARRIER. 


mpainying  illustration  shows  Messrs.  Drake  and 
BW  pateated  shade  carrier,  the  ^^  Nelson,"  which  this 
r  putting  on  the  market  for  supporting  conical  and 
L     Considerable  trouble  has  hitherto  been  c-iused 


with  the  ordinary  ring  carrier  of  the  bayonet-socket  lampholder, 
owing  to  its  being  so  difficult  to  remove  for  cleaning  the  shades, 
and  also  from  the  constant  cracking  of  the  shades  owing  to  the 
expansion  when  hot.  The  D.G. ''  Nelson  "  carrier  is  said  to  over- 
come both  these  defects.  It  consists  of  a  short  brass  tube  which 
screws  on  to  the  standard  bayonet-sooket  lampholder,  one  end 
of  the  carrier  being  splayed  out  into  a  number  of  projections 
or  teeth.  As  the  tube  is  screwed  up  under  the  shade  the 
extremities  of  the  splayed  ends  come  in  contact  with  the  shade, 
forming  a  yielding  but  firm  support,  and  it  will  be  found  that 


^mjjj  iTTiTnTMnM^^^^r 

t              ~SmM 

j^^f^^^Jt    1 

^^''WC^w 

jmTM,    IMM   J      i 

(  i       1  Mil         iWhw 

^ir                       •                            Ij 

B 

W 

several  of  these  can  be  fixed  or  removed  in  the  time  necessary 
to  manipulate  one  of  the  old  pattern.  The  carrier  is  suitable 
for  class  shades  of  all  shapes  and  sizes,  and  is  bein^  put  on  the 
market  by  Messrs.  Drake  and  Gorham  at  a  low  price  so  as  to 
ensure  its  universal  and  rapid  adoption  throughout  the  trade. 


FORTHCOMING  EVENTS. 


Friday,  Jan.  14. 
Inatttntiim  of  Civil  KnciBeers,  Great  George-street.^ At  8  p.m., 

students'  meeting.     *'  Mechanical  Draught,"  by  Mr.  R.  Gordon 

Maokay. 

Saturday,  Jan.  16. 
Nortb-Xast  Coast  Inatitiition  —  At  the  Technical  College,  Hart- 
road,  West  Hartlepool,  at  6  p.m.,  "Some  Considerations  in 

Connection  with  the  Transverse  Framing:  of  Ships,"  by  Mr. 

H.  E.  J.  Camps  ;  "  Water  Ballasting  of  Steamers,"  by  Mr. 

Archibald  McGlasban.    At  3  p.  m. ,  visit  to  the  works  of  Messrs. 

Thos.  Richardson  and  Sons  to  view  the  electric  transmission 

of  power  plant. 

Tuesday,  Jan.  18. 
Inatitntionof  Civil  Sngineors,  (;reat  George-street,  Westminster. 

At    8    p.m.,   resamed    discussion    upon    the    paper    '*  The 

Machinery  used  in  the  Manufacture  of    Cordite,"   by    Mn 

E.  W.  Anderson,  A  M.I.C.E. 
Royal  Inatitntion,  Albemarle-street.— At  3  p.m..  Prof.  £.  Ray 

Lankester,  M.A.,   LL.D.,  F.R.S  ,  on**  The  Simplest  Living 

Things." 

Wednesday,  Jan.  19. 
Society  of  Arts,  John-street,  Adelphi.— At  8  p.m.,  '*  The  Projection 

of  Luminous  Objects  in  Space,"  by  Eric  Stuart  Bruce,  M.A. 
Inatitntion   of  Blectrical    XngiBOors. — Students'    meeting    at 

28,  Victoria- street.     Discussion  on  "  Accumulator  Traction. " 
Liverpool  Sngineeriiig  Society,  Royal  Institution,  Colqnitt-street. 

At  8  p.m.,  "  Shallow-DrauKbt  Steamers,"  by  Mr.  Seymour  B. 

Tritton,  M.LC.E.,  M.LN.A. 

Thuksday,  Jan.  20. 
Inatitntlon  of  Civil  Bnginoors.— Students'  visit  to  the  Central 

London    Railway    Works,   by   permission  of    Sir    Benjamin 

Baker,  K.C.M.G.     Assemble  at  Netting  Hill  Gate  Station  at 

2.30  p.m. 
Liverpool  Xnglneering  Society. — Annual  dinner  at  the  Adelphi 

Hotel,  Liverpool. 
Royal  Institntion,  Albemarle-street. -> At  3  p.m..  Prof.   Dewar, 

M.A.,  F.R.S.,  on  *'  The  Halogen  Group  of  Elements." 
Friday,  Jan.  21. 
Inatitntion  of  Junior  Sngineors.— At  the  Westminster  Palace 

Hotel,  at  8  p.m.,  lecture  on  **  Laboratory  Testing  Machines," 

by  Prof.  A  C.  Elliott,  M.I.C  E. 
Ptayaioal  Society  of  London.— At  the  rooms  of  the  Chemical 

Society,  Burlington  House,  at  5  p.m.,  Prof.  O.  Lodge.  F.R.S., 

**  On  Electric  Signalling  without  Conducting  Wires."  A  Tesla 

oscilUtor  will  be  exhibited  by  Prof.  S.  P.  Thompson,  F.R.S. 
Saturday,  Jan.  22. 
Inatitntion    of    Junior   ■ngineers.— Visit   at   3    p.m.    to    the 

engineering  laboratories  of  the  Central   Technical  College, 

South  Kensington. 
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fo  eoitiamiiDiiiTB. 

All  RighU  Riservid,  Secretaries  and  Managers  of  Companies 
air§  invUid  to  furnish  Notiu  of  Meetings,  Issue  of  Neu 
Skares,  InstalttUhns,  Contracts,  and  any  information 
mm/$de*l  with  Electrical  Engine<ering  which  matf  be 
inUresiing  to  our  reoiiers.  Inmniors  are  informed  that 
any  aeeouni  of  thnr  ifw^wns  suhmiited  to  us  will 
reemsm  our  best  cmaidaratim. 

All  communieaiioHS  intended  far  Uu  EdUor  should  be  addressed 
C.  IL  W.  BinQ8,  imuo,  Salisbury  Court,  Fleet  Street, 
Ixmdon,  E  C  Anonymous  communications  itill  not  be 
mtticrd 

TO    ADVfiRTfSERS. 
4dmrtisem.<ntA  nhould  be  (uidrfM^A  to  thr    I'ufdisher,  1S9J40, 
Salisbtirtf  Court,  FleH  Si,f^t,  HJJ ,  awl  ^hmld  reach  him 
not  latrr  than  noon  of  Thurtulay     Special  Terms  for 

<i  feries  am  he  arranged  on  applimCirm. 

«ITOATfON»  VACANT*^  and  '«  WANT  PLACES'*  Advertise- 
ments  will  be  charged  at  THREE  WORDS  for  ONE  PBNtiT 
with  a  H rnmUII  charge  of  SIXPENCE. 

TO  SUBSCRIBERS. 
**Thr  ELMiTiilU4L  Enuinickh  '  can  he  had  by  Ord§r,/r^m 
any  Newsag^U  im  Town  or  Country  and  at  the  parious 
Wiilway  Siaiions  ;   or  xt  can    if  pr^^rrei,  be  supplied 
direct  from  the  0fie4  im  the  followmg  imrmt  ,* 


Unitnc)  Ki^gd4»m.. 
Other  V\Mm 


3  niJiutha 
3*..  3.1, 
4s.   Ud. 


«  rnoatai. 
da.     Qd. 


fPost  Free.  Tayablo  in  Advatioa,) 


13s. 

19^. 


Od, 

6d, 


Ohiquu.  Pod  Ofios  and  Podai  Orders  for  Sut$er^ion 
and  AdotrtiiemmU  should  &f  made  pofobU  to 
a  VL  W.  Bimjs,  JS9i^,  SaliAmy  Court.  Fled 
Sirod^  London^  and  be  crossed  **  Union  Bmk** 


MUNO   VOLUMES. 
Vd.XiX.  of  mmmrmat  *^Tita  KLacTEjcat  KitaotasA'*  eon 
^  had  homd  m  Wim  clolA«  yOl  Idtmd,  pr%em  Ss.  6d.    ^uhserihon 
oen  ham  tkmr  own  eej^iss  hotmd  for  fi.  6d.,  or  co^n  for  himdino 
ombe   ^'     '  - 


FLIES  ROUND  THE  TREACLE  POT. 

**The  Urban  District  Council  of  Actotil 
approached  Messrs.  Kincaid,  Waller,  and 
to  advise  on  the  subject  of  electric  lighting,] 
tho  time  of  so  approaching  them  did  not 
the  fact  that  the  Council  bad  residved  to  h| 
reports,  Messrs,  Kincaid,  Waller,  and 
upon  becoming  acquainted  with  this  faci] 
necessary  to  resign  the  appointment/*  8c 
^ast  of  a  communication  that  has  reached 
usual  manner.  Additional  iufornmiion,  bowefi 
to  be  found  in  tho  report  of  the  last  meeting  Q| 
District  Council.  The  following  is  the  teicl  d 
report  in  the  local  papers  :  ''  Messrs,  Kin 
Waller,  and  Co..  electrical  engineers^  who 
engaged  at  the  last  meeting  to  furnish  a  refiOi 
the  Council  as  to  the  best  scheme  of  electric 
for  Acton,  now  wrote  stating  that  they  had  i 
an  announcement  in  the  Press  to  the  effect 
Council  had  decided  to  obtain  reports 
electrical  experts  on  the  question.  It  was 
custom  to  submit  reports  on  matters  of  It 
which  might  be  put  into  compeiiiioi] 
reports,  and  they  therefore  hoped  the  CotinciT 
see  its  way  to  appoint  them  alone  to  ad\is6  it 
matter.  In  the  alternative,  they  begged  reeped 
to  tender  their  resignation  of  the  appoiiAH^ 
targe  number  of  other  letters  and  applicMll^ 
electrical  experts  and  others  were  received,  and 
were  all  considered  in  committee/* 

When  we  read  of  such  matters,  we  are  inclio 
ask  if  such  a  thing  as  professional  etiqaetle  ex 
and  in  the  reply  to  modify  the  expre^oQ  of 
Harte  in  ''  The  Heathen  Chinee/*  that  profew 
etiquette  is  almost  played  out,  existing  only  ai 
the  topmost  branches  of  the  profession,  i 
where  as  dead  as  the  dodo,  embalmed  as  th .  , ..  , 
and  enshrined  in  an  mid  corner  of  an  archtiolo 
museum.  In  the  Acton  ca>»e  there  are  two  p 
worthy  of  consideration  :  firstly,  the  ac^io 
the  authority  in  attempting  to  play  off  ooa 
suiting  engineer  against  another  ;  and  secondl] 
large  number  of  letters  received  by  the  auth 
Let  us  take  the  second  point  first.  It  really  i 
that  the  professional  idea  e^f  a  number  of  eleo 
consulting  engint*erd  is  that  a  man  should  ch 
loudly  as  possible  upon  his  own  dunghill,  pt| 
own  estimation  upon  his  value,  and  expect  evei 
else  to  swallow  that  estiinatioo.  He  is  not 
ward  in  pushing  his  own  wares  and  acting 
own  traveller.  He  offers  his  services  to 
sundry  for  a  consideration,  the  consideration 
just  that  amount  he  hopes  will  fetch  a  coah 
Some   are  jusi  a   no^         "  kind  of 

and  employ  a  brazei.  _  _:  .  ..^  .tcr  to  dc 
dirty  work  and  pave  the  way  for  their  em 
ment.  Pecuniary  inducements  have  been  ol 
to  those  who  are  thought  to  have  iuflQeoi 
determining  employment,  and  a  ver>-  coa 
form  of  action  is  by  means  of  socialities, 
it  is  absolutely  certain  that  the  best  men 
profession  are  perfectly  £rae  from  the  vioo( 
have  depicteil.  If  an  authority  reqotnw 
servicesp  tt  must  seek  them ;  they  will  not  aM 
authority    in     any   underbaud     or    impcoliMI 


all 
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maimer.    Thus  it  may  be  taken  as  axiomatic  that 
the  authority  which   takes   a   man   because  of  his 
own  recommendation  in  a  letter  of  application,  does 
not  select  a  man  who  ranks  in  the   front  of  the 
profession.     The  younger  and  less-known  men  may 
retort,  "  We  must  make  ourselves  known  and  gain 
a  footing   somehow.     There  is    nothing  illegal   or 
illogical  in  applying  for  a  position  one  wants ;  hence 
we  do  it  whether  it  has  been  recognised  as  profes- 
sional or  not."     In  reply,  it  may  be  at  once  admitted 
ttiat  their  difficulties  are  very  great,  and  the  struggle 
for  a  footing  almost  herculean,  but  we  contend  that 
there  are  other  and  better  ways  to  obtain  employ- 
ment than  those  we  complain,  of.     Cheapness  in  its 
Tulgar  sense  has  never  been  reckoned  synonymous 
with  "  best,"  and  yet  in  its  more  restricted  meaning 
the  best   is  generally   the   cheapest.       Too    many 
ftothorities  never  get  beyond  the  former  rendering, 
and  with  them  the  twenty-pound  man  is  cheaper 
than  the  one-hundred-guinea  man,  and  preferably 
to  be  employed.     Brains  are  not  weighed,  nor   is 
modesty  appreciated.     Thus  the  tendency  to  unpro- 
feflsional  conduct  is  as  much  due  to  the  action  of 
ignorant   and  incompetent  authorities   as  it  is  to 
the  misapplied  energy  of    the    touting  engineers. 
With  regard  to  the  other  point,  there  are  several 
methods    of    procedure    open     to     any    authority. 
In  our    opinion   the  proper  way   is   to   employ  a 
competent  engineer,  and  put  the  whole  matter  in 
his  hands  and  the  whole   responsibility   upon   his 
shoulders.      If    he  is  competent    he   will    prepare 
the  best    design   under  the    particular    conditions 
prevailing,    the   apparatus   he  will   specify  will   be 
the  best  for  its  work,  and  he  will  aim  at  producing 
nmething    that    shall    be    at    once    efficient    and 
eeonomicaL     The  initial  cost  may  be   larger  than 
lith  the  design  of  less  able  hands,  but  initial  cost 
is  not  the  criterion  of  economy.     Another  plan  is  to 
ftrow  the  work  open  to  all  engineers  and   invite 
oompetitive  designs.     A  worse  plan  could  hardly  be 
leriaed.    It  means  the  reception  of  an  olla  podrida 
di  dengns,  and  no  one  capable  of  picking  out  the 
tit-bit  or  of  appreciating  it  if  picked  out.     The  third 
ttd  worst  plan  of  all  is  that  adopted  by  the  Acton 
nfliorities,'  to  invite  reports   from   two  engineers. 
8wii  reports  can  only  be  required  to  compare  the 
cnc  with  the  other  ;  to  find  out  which  man  appears 
the  cheaper,  and  in  the  end  to  appoint  him   the 
®gmeeT.    At  least,  that  is  our  interpretation  of  the 
'Mthod;  Mid  we   are  glad   to   find    that   Messrs. 
EncMd,  Waller,  and   Manville  have  pursued  the 
worse  they  have  in  refusing  business  on  such  terms. 


CORRESPONDENCE. 

"  One  maii'i  word  ii  no  mao'i  word 
JnaUc*  need!  that  both  b«  heard." 


THE  ENGINEER'S  STRIKE. 

[The  foUowing  letter  has  appeared  in  the  Times,  It 
tKfrmi  the  statemeDts  from  personal  observation  which 
n  k?e  published  from  time  to  time. — Ku  E,  E,] 

Sis,— Within  the  past  few  weeks  I  have  had  occasion  to 
VB^  the  leading  Continental  workshops  representative  of 
a  indostiy  which  has  alreadv  attained  considerable  pro- 
^artiooi  both  in  tlie  Old  World  and  the  New,  and  is  likely 
B  dv  comiiig  oentory  to  rank  as  one  of  premier  importance 


as  a  field  for  the  investment  of  capital  and  employment  of 
labour.     I  refer  to  that  of  electrical  engineering. 

My  tour  embraced  the  leading  industrial  centres  of 
Germany,  Austria,  Bohemia,  Hungary,  Switzerland,  and 
France,  where  electrical  manufacture  is  being  conducted 
on  a  large  scale.  Careful  enquiry  and  observation  upon 
the  spot  have  elicited  the  following  facts,  which  may  be  of 
some  interest  at  this  stage  of  a  struggle  between  capital 
and  labour  which,  in  the  respects  of  organisation  on  both 
sides,  of  orderly  conduct,  and  of  the  social,  if  not  socialistic, 
issues  involved,  marks  a  new  era  in  the  history  of  such 
disputes. 

Twenty  years  ago  the  electrical  enginoenng,  as  distinct 
from  its  younger  sister  the  telegraph,  industry  was  non- 
existent. All  manufacturing  nations  therefore  had  an 
opportunity  of  "  starting  level ''  towards  the  goal  of 
industrial  endeavour — viz.,  to  supply  their  home  and  the 
world's  markets  with  electrical  products,  for  which  the 
demand  has  grown  and  is  increasing  by  leaps  and  bounds, 
if  there  were  any  odds  at  all  the  advantage  mi^ht  have  been 
held  to  lie  with  the  country  on  whom  rested  the  blessings 
of  free  trade,  industrial  experience,  world-wide  com- 
mercial relations,  and  unparalleled  Imperial  and  Colonial 
possessions. 

What  is  the  result?  Briefly,  as  everyone  interested 
in  the  subject  is  fully  aware,  that  both  American  and 
Continental  electrical  manufacturers  are  underselling 
British-made  goods  in  the  neutral  markets  of  the  world, 
such  as  Central  and  South  America,  Russia,  China,  and 
Japan ;  have  supplied  a  substantial  proportion  of  the 
demand  in  our  own  Colonies,  where,  alas!  patriotism, 
when  weighed  in  the  balance  against  prices,  is  found 
wanting ;  and  are  to-day  threatening,  particularly  in  the 
respects  of  electric  traction  and  power  plant,  to  introduce 
ruinous  competition  in  our  home  market  itself. 

The  capital  invested  in  the  electrical  plant  manufacturing 
industry  in  Great  Britain  has  been  estimated  at  iK)t 
exceeding  £4,000,000  to  £5,000,000,  in  Germany  at 
£10,000,000  to  £12,000,000,  and  in  the  United  States  at 
£25,000,000  to  £30,000,000.  The  output  of  manufactured 
electrical  goods  must  be  substantially  in  proportion. 

Various  special  causes — such  as  restrictive  legislation, 
vested  interests,  and  the  proverbial  caution  which  con* 
stitutes  the  commercial  "  genius  '^  of  the  British  people — 
doubtless  account  in  part  for  the  relatively  slow  develop- 
ment of  public  electrical  works,  especially  as  regards  electnc 
traction  and  power,  in  Great  Britain.  But  they  do  not 
account  for  the  fact  that  Germany  and  America  can 
undersell  the  English  manufacturer  in  the  common  markets 
of  the  world  which  are  equally  open  to  all  comers. 

The  root  cause  of  the  latter  phenomenon  must  be  traced 
to  the  relative  cost  and  methods  of  production  in  the 
different  countries. 

Capital  can  be  borrowed  cheaper  in  England  than  in 
Germany  or  America.  Materials,  taken  all  round,  cost 
about  the  same  in  the  former  and  decidedly  higher  in 
America.  Hence  the  difficulty  does  not  arise  on  these 
grounds.  The  explanation  undoubtedly  lies  in  the  con- 
ditions on  which  labour  is  obtainable. 

I  found  that  in  the  Continental  workshops,  not  only  is 
the  60-hour  week  the  invariable  rule,  but  that  the  leading 
trades  involved  in  electrical  manufacture— machinists, 
fitters,  and  electrical  artificers — are  receiving  on  an  average 
25  per  cent,  less  wage  per  week ;  or,  taken  with  the  fact 
that  they  work  10  per  cent,  longer  hours  than  are  usual 
in  P]ngland,  nearly  30  per  cent,  less  per  man  per  hour. 
This  of  itself  is  a  serious  handicap  for  the  English  manu- 
facturer ;  but  worse  remains  behind. 

English  employers  widely  accuse  the  trade  unions  of 
attempting  to  dictate  as  to  both  the  quality  and  quantity 
of  labour  to  be  employed  in  their  workshops;  of  endeavour- 
ing to  impose  artificial  restraints  on  the  free  and  healthy 
productivity  of  both  men  and  machinery  by  discoun- 
tenancing piecework;  by  forcing  highly-paid  men  to  be 
employed  on  machinery  where  a  cheaper  form  of  labour 
would  suffice ;  and  by  limiting  their  members'  daily  output 
of  work  to  a  predetermined  average  based  on  a  low  rather 
than  a  high  standard. 

I  was  unable  to  meet  with  a  single  Continental  employer 
who  brought  similar  charges  against  the  workmen's  organi- 
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mioiit  in  fait  eonii^ ;  and  it  naed  nol  \m  polnlad  oca 
thiU,  it  oofpeety  iheie  cliju^«i  knock  tlkt  bottm  mt  of  Ibo 
«rgttm«iit  opposed  by  ihe  men's  leaden  bire  tfasi  tliarter 
boon  in  Great  BriUui  irill  not  prejtidice  tfiidaitr)r  iieeno«e 
Ike  Briiub  Artis  iii  is  a  *'  •uporior  "  or  ^  iotonfter  ^  wockaaa. 
The  fact  thai  Amoncan  elertocal  CfunoeenQg  maoafac- 
txtrers  can  uodereell  Brilteh  in  ibe  worfare  markeU^  in  tpite 
of  ibeir  wa|(e  rmtee  avenging  eome  30  per  eeot.  htgber,  is 
pointed   to   by  eoplojren  bare  in  eofniboraiioo  ol  tbeee 

I  do  not  wi»b  to  eogfleit  ibat  tbe  American  or  Cbcili- 
nental  workman  i«  morediepoeed  to  abitain  from  agttaiion 
than  the  EoglUb  workman  beeanee  be  ie  better  entiefied 
with  hie  lot  (in  ibe  contrary,  all  eUidenta  of  tbe  anbjeet 
know  that  their  diwatitfaction  ii  chronic  and  profound ; 
and  probabtr  mott  will  agree  in  thinking  that  Eoglutb 
militant  tnide  union iim  ii  ji  healthier  manife«t4ticin  of 
dieeatiafaction  than  the  exploeiire,  Ibougfa  t«mpocarily  eop 
preeiadt  aocialiem  of  the  Gontinenti  or  ue  American  work 
man'i  p  *       iggtee  with  deepoti  ted 

by  *p*  i  tthot'gunji.     Mar  ifi'i 

bold  that   n*ti^>iMU   trvJc  unionitm  is  ir*   uh»j 
onlf  of   the  working  cl'twe^  but  of  society  at 
oraered  efort  U  better  than  cbwM,  and  that  it  ehouid  not 
be  diicouraged 

But  into  the  socio  moral  aspects  of  the  question  it  is  not 
possible  here  to  enter.  My  object  is  to  call  attention  to 
the  inHiietice  which  nnsonnd  economic  doctrines  on  the 
part  of  British  tni<)c  unions  are  hftving  upon  an  inrtu^try 
which,  although  at  present  insigniBc&nt  when  compareil 
with  the  etaple  infiiistries  of  the  world,  is  growing  in 
importance  every  dny,  and  is  destined  to  be^come  the  most 
important  section  of  the  engineering  trades  in  the  near 
future* 

There  Are  in^iications  that  the  trado  union  leaders  are 
willing  to  disavow^  if  they  ever  seriously  held,  these  self- 
deetructive  doctrines  affecting  workshop  management, 
i^qjarded  by  employer4  generally  as  of  far  more  viul 
ooniiquence  than  the  <|ue»4tion  of  hours.  If  the  unions, 
through  their  leaders,  would  clear  up  the  present  atmo- 
sphere of  doubt  and  uncertainty  bv  giving  a  clear  and 
onequi vocal  statement  of  their  littitude,  the  first  and  most 
important  ster>  will  hnve  been  made  towards  a  settlement 
alixe  honourable  and  advanUgeoui  to  unionism  by  resulting 
in  tte  willing  recognition  by  employers,  and  acceptable  to 
industrial  capital  ny  placing  it  in  a  position  to  compete 
favourably  in  the  world's  markets. — I  am»  Sir,  youra,  etc* 

liOndon^  Jan.  10.  R  PBEr'Y  Sklujw 


THE  JURIDIC  SIDE  OF  THE   NUNICIPALISATfON 
OF  TRAMWAYS, 

That  the  abntract  theory  of  the  ratiniclpfilijiation  of  public 
worki«  is,  in  [mpnlar  estimation,  nl  rely  based  on  the 

doctrine  of  utilitariantBui,  in  probt  I  queiition.    That 

the  true  tuuchBtone  of    the  wlndum  y  uf  munici^ 

paliilQg  a  particular  undertaking  is  tii  sheet  of  the 

worbito  be  municii^ali^,  a(ipear«  to  be  equally  incontestible, 
But  it  in  not  with  the  tbeory  in  the  abstract,  nor  the  wisdom 
in  rmrticular  instances,  that  we  here  have  to  deal.  Our 
business  is  solely  with  the  nieana  to  that  end — tuleiif^:  the 
legal  machinery  which  r(N|uin*ji  to  hr  put  in  motion  to  enable 
a  'i<m  to  take  over  and  to  manicipalr»c  a  tramway 

U'  .:z.     And  when  we   make  use  of  the  worUrt  **  take 

ov^r  '  iiud  **  mnnitNpalisiti ''  we  do  ho  advtHodly  ;  heeaunei,  aa 
will  hereafter  be  mfid^>  oltv\r,  neither  the  mere  prooeas  of 
transfer,  nor  the  a'  ^'A^ion  by  a  corporationi   necei^ 

sarily  means  municij 

There  are  several  meanx  by  which  a  coqK>ration  may  find 
tbomsslves  in  |H)tteeRiiion  of  the  tramways :  in  some  casM,  by 
an  active  rxerciso  of  thtnr  corporate  de^iireii  in  thut  direction; 
in  others  by  force  of  cifcum»tanceii,  bst  us  then  first 
iimiuire  by  wliat  meann,  atui  under  what  cinMimHtances,  a 
corporation  may  find  thmuH^elves  in  poss^essiou  of  the  tram- 
way«»  ;  and,  secondly,  being  in  po«^sc8*iioo^  when  the  €or|xjrtt' 
Uon  can  Ua  imid  iu  strictness  to  have  niunictiialised  the 
uodartakiog.     Tu  thiii  end  let  us  first  take  the  Tramwayi^ 
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Act  ol   IdlO,  wkiefa  is  Iks 
aofa^ect  (referred  to  bereaftsr 
dowofindr  Wefiadlkaia 
of  tmowmyi: 

1.  By  theiBselv«i  obtmiulng  fran 
pfovisiooAl  order,  on  Iksir  own 
are  the  pramotera.    His 
b,  however^  wholly  inopetrntive,  and 
Ike  oorpofmtioii  until  it  k 
Psrixainent  procured  at  Ike 
and  which  may,   and  tnvnrinhly 
oonftmtttorj  province  a  number  irf 
by  tmrioos  towns  respective^, 
has  iiiec«edod  in  obtaining  a 
no  means  safe  ef  obtsintng  Ike 
when  the  Bill  for  Ikis  porpose  b  before 
•tags  of  oppositioB  arrives ;  and  tl  ts 
si^nsl "'  any  proftrioosl  order 
presented      In  tbe  event  of  sodi  a 
all  probability  be  referred  to  a 
opfiottition  will  be  heard  in  predsefy  Iks 
cajie  of  a  Bill  for  a  special  Ael ; 

1.  when  it  eventally  goes  Ikf0ii|^  is 

2.  Hy  a   ximikr   process,  obtaiBJi^g  jeintly  wilk 
authority  a   provisional  order    enpowori^g  Ike  t«w 
authorities   respectively  jointly  to  eonstrqel  ike 
»e|iarately  to  construct  ]iart£,  and    ssfntmlsly  to 
whole,  or  partf  thereof. 

3.  (It  is  presumed  ;  but  doubtful)     By  lioSMi  frooi  Iks 
Tkiard  of  Trade  under  tbe  following  circoinsianose :   II  si 
any  time  after  a  tramway  has  beoo  lor  three  fears  epsiirf 
for  public  traffic,  it  shall  be  repressntsd  to  Iks  Board  el 
Trade,  by  20  inhabitant<;  who  are  ratefia|it%  Iknl  Iks 
are  not  deriving  the  foil  beneHt  of  Ike  laoii^t  tks 
of  Trade  may  grant  licenses  to  any  "  eosmpsny  or  psnsa  ^  i^i 
use  such  tramway  in  addition  lo  the  owiisfi»  or  Iki 
thereof.     The  operation  of  this  melkod  is  donbtfsl, 
the  word  *' person  "  is  not  de6ned  in  tbe  inlefpi«lsliQ 
of  the  Act,     Whether  the  woni  '*  |iSfSorn  **  wostU  be  held  19* 
include  a  corporation    (in    this    psrticiiw    oosmsctisni 
uncertain  ;  but  in  view  of  the  fact  Iksit  sodsr 
statutes  (albeit  for  the  most  (lart  penal) 
a  corporation,  it  might  not  be  altogether  wise  ksrs  lo 
reference  to  this  possibility,  however  dnbions  or 
may  be. 

4.  By  compulsory  statutory  purchase  witkin  i 
after  the  expiration  of  a  period  of  21  yeacs  from  Iks 
the  power  to  construct  the  tramway  was  obndnad,  not  froii 
the  time  the  linc^  were  actually  laid  down* 

5.  By  compulsory  statutory  purchase  within  six  mfflrtki 
after  tbe  expiration  of  every  period  of  seven  yssis 
to  the  21  years  aforesaid. 

il  By  private  treaty  (where   both   paitiss  srs 
without  reference  to  any  term  of  yeara     Hsrs  lbs 
of  a  tramway  which  has  been  opened  for  tnflo  for  n 
uf  (tix  months  are  legally  competent  to  sell  Iksir  nnr 
to  a  cor|ioratton,  or  to  any  other  body  or  person* 

7.  Where  the  promoters  discontbue  thtr  tuis  of  Iks 
ways^  and  the   Board  of  Trade  make  an  onler  dselariag 
powers  of  the  promoters  to  l)e  at  an  end 

8.  Where  the  promoters  have  beooms  tnsolvsnt  and 
Board  of  Trade  make  an  order  dedaring  lbs  powm  of 
promoters  to  be  at  an  end. 

If  therefore  No.  Z  method  shook!  be  bsU  to  bs 
there  are,  under  tbe  principal  Aet  nkNMi^  sigkl 
which  a  cor{)omtion  may  ^  >tsessed  of  the  Ifmoi 

lieyond  the  metliodA  \iu  ,  rinctpal  Ad,  however, 

provisional  orders  thenifit^Uc***  aJmoAt  invariably 
provtHions  by  virtue  of  which  (whwn  oonBrmcd  bj 
Parliament)  the  trumwaytt  may  boeoms  vested  in  a 
lion.  IM  UB  take  some  one  provijdooal  order  wkiek 
serve  as  an  example  of  all  those  throu|rhout  the  eonnSry, 
for  this  purpose  that  of  Cardiff  will  be  tlis  be^ 
example  ;  because  the  tramway  system  there  is  nol  only  % 
moiit  extensive  undertaking,  but  also  becanss  tks  Corpoi^ 
tion  there  have  not  yet  exercitw  iny  powsfS  of 
We  lind  then  that  the  Caniitf  Uor[ionitton,  uodsr  an 
a«jction  of  the  Cardiff  Tramways  Or^lens  li>71,  may 
time  after  seven  ye^rs  from  tbe  date  of  lbs  pnatqg  of  llib 
Act  confirming  the  order  (1^71)  punskase  Iks  tmnn^y.  ant 
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"the  promoters  Aall  assent  thereto  and  shall  accordingly  sell 
the  tramways."  The  Cardiff  Tramway  Order,  1873,  the 
Oudiff  Tramway  Order,  1878,  the  Cardiff  Tramway 
(Extension)  Order,  1884,  the  Cardiff  District  and  Fenarth 
Harhomr  Tramways  (Extension)  Order,  1885,  and  the  Cardiff 
Tktmways  (Extension)  Order,  1885,  all  contain  similar 
prorisions :  and  these  powers  of  purchase  are  in  addition  to 
the  powers  conferred  by  the  principal  Act.  As  we  have 
pointed  out,  the  provisional  orders  of  other  towns  contain 
ilmost  identical  provisions,  and  so  what  we  may  say  of 
CSvdiff  can  be  taken  to  be  of  general  applicability.  It  will, 
of  coarse,  be  borne  in  mind  that  the  provisional  orders  are 
not  those  of  the  corporation,  but  belong  to  and  were  obtained 
by  the  tramway  promoters ;  and  provisions  for  purchase  are 
osoally  concessions  wrung  by  the  corporation  from  the  pro- 
moters at  the  time  the  provisional  order  was  applied  for,  or 
wlien  it  was  in  contemplation. 

The  qaestions  therefore  now  arise  :  (I)  Can  the  powers  of 
porehase  contained  in  the  provisional  orders  be  exercised 
independoDtly  of  the  Act  and  without  regard  to  the  period 
rf  21  years  1    (2)  What  are  the  actual  powers  of  a  corpora- 
tion over  the   tramways  after  they  have  obtain  possession 
thereof,  either  under  the  principal  Act  or  under  the  provisional 
Older  ?     (3)  Is  (he  mere  purchase  of  the  tramways  by  the 
eorporation  a  municipalisation  of  the  tramways. 

Urst,  theD,  as  to  compulsory   purchase   independently  of 

tiie  principal  Act  and  without  regard  to  the  period  of  21 

ycan^     For  this  purpose  we  must  most  carefully  examine  the 

principal  Act  itself  and  the  provisional  orders.     What,  then, 

does  the  principal  Act  say?    The  provision  of  Section  22 

thereof   ia  as  follows :  *'  All  the  said  provisions  of  this  Act, 

JBW  30  far  as  (hey  shall  be  expressly  varied  or  excepted  by  any 

Kith  provisional  order  or  Act,  shall  apply  to  the  undertaking 

aothoriaed  thereby."     That  being  so,  let  us  see  how  far  the 

proTiaiona    of  any  provisional  order  do   expressly   vary   or 

except  that  portion  of  the  principal  Act  relating  to  compulsory 

pnrdiaHe,     By  the  principal  Act,   Section  43,  the  earliest 

t  at  which  a  corporation  may  compulsorily  purchase  is  six 

wnmiks  after  the  expiraiiofh  of  21  years,  calculated  from  the 

time  when  the  promoters  were  empowered  to  construct  the 

tnmway  !     This,  then,  is  the  provision  which  must  be  varied 

aid  aeoepted  in  order  to  take  the  purchase  out  of  the  principal 

Act.     The   provisional    order  provides  that   "In  case   the 

eorporation  shall  ai  any  time  after  seven  years  from  the  date 

of  the    Act    confirming  this  order  desire  to  purchase,  the 

pnmoters  shall  assent  thereto,  and  shall  accordingly  sell  the 

tamways  and  promises  to  the  corporation.     Provided  that 

■othing  in  the  order  shall  disentitle  the  corporation  to  the 

haefit  of  Section  43  of  the  principal  Act  (that  is,  the  power 

of  {Kirchase  after  21  years,  etc  ),  if  they  have  not  previously 

oodaed  the  power  of  purchase  conferred  upon  them  by  the 

Older.     Moreover,    the   provisional   order    states   that  *'tbe 

(fOfiaioos  of  the  Tramway  Act,  1870,  are  hereby  incorpo- 

ntod  with  this  order,  except    where  tlie  same  are  ej'pre.i>sly 

r  by  this  order.''     Then,  strangely  enough,  after  all  this 

>  variation  of  the  principal  Act  the  order  contains  this 

(and    all   the   orders    make   the   same    provision): 

"Nothing  in  this  order  contained'  shall  be  deemed  or  con- 

itraed  to  exempt  the  tramways  from  the  provisions  of  any 

genefal  Act  relating  to  tramways  now  in  force  or  which  may 

kieafter  pass  daring  this  or  any  future  session  of  Parliamcnti" 

liiiat  this  provision  be  taken  to  mean  a  deliberate  nullification 

tf  the  words  above  quoted,   which   expressly    varies    the 

principal  Act,  as  to  times  of  purchase  ?     Of  course  the  true 

«***»i«g  is  that,  except  in  the  instance  where  the  principal 

Act  is   expressly  varied,  the  order  shall  not  be   otherwise 

eoBrtroed  to  exempt  the  provisions  of  the   principal  Act. 

Xotwithstanding;  therefore,  some  immature  and  hypercritical 

ymvm^  boLsed  upon  the  apparent  irreconcilability  of  these 

Ktioitt^  which  at  one  time  cast  some  fleeting  doubt  upon  the 

■dependent  nature  of  the  powers  of  purchase  conferred  by 

Ae  provisional  order,  it  seems  now   to  have  been   clearly 

■ttled    in    favour    of    the  provisional  order;   and   that  a 

•■poratloD  may  purchase  the  tramways  under  the  powers 

— ^"^m^  in  the  oider  without  reference  to  the  21  years  in 

As  pmicipal  Act. 

So  far,  thaiefore,  we  have  dealt  with  our  first  point — the 
mum  by  which  a  corporation  may  become  possessed  of  a 
undertaking.     The  second  point,  as  previously 
la :  having  become  pos^eissed,  whi^t  are  the  actual  I 


powera  which  mere  possession  of  the  tramways  undertaking 
confers  u|)on  the  corporation  ?  And  to  this,  therefore,  our 
attention  will  next  be  directed. 

(To  he  continued.) 


GUTTAPERCHA.* 


BY   DK.   EUGENE  F.   A.   OBACH,   F.I.C,   F.C.S.,   M.I.E.K. 
(Continued  from  page  22,) 

Isoprene  is  a  very  remarkable  compound.  Dr.  Tilden 
succeeded  in  reconverting  it  into  caoutchouc  by  treatment  with 
concentrated  hydrochloric  acid,  and  later  on  observed  that  this 
polymerisation  could  also  take  place  spontaneously  in  the 
presence  of  acetic  or  formic  acid.  We,  therefore,  have  a 
product  here  which,  since  it  can  also  be  obtained  from  other 
sources,  may  on  some  future  occasion  form  the  stepping-stone 
in  the  synthetical  production  of  caoutchouc  and  gutta  from  the 
lower  terpenes.  Quite  recently  two  Russian  chemists  cleared 
up  the  constitution  of  isoprene,  and  found  that  four  of  the  five 
carbon  atoms  are  doubly  linked  together,  and  that  it  is  asymetric 
methyldivinyl  having  the  formula  ;  CHa  =  0  (CH3)  -  CH  =  CH,. 

We  will  now  consider  the  behaviour  of  guttapercha  towards 
acids  and  various  other  menstrua.  On  the  table  before  me  I 
have  a  number  of  glass  pars,  containing  lin.  cubes  of  raw 
guttapercha  of  good  quality,  which  have  been  immersed  in 
various  liquids  few  days  ago.  It  will  be  observed  that  the  weidc 
mineral  acids,  nitric,  sulphuric,  and  hydrochloric  (1  part  acid 
and  20  parts  water  j  have  had  no  action  whatever,  whereas  con- 
centrated nitric  and  sulphuric  acids  have  strongly  attacked  the 
material,  the  former  completely  oxidising  and  the  latter 
charring  it ;  on  the  other  hand,  strone  hydrochloric  and  acetic 
acids  and  strong  alkalies,  such  as  liquid  ammonia,  specific 
gravity  '880,  and  caustic  potash,  specific  gravity  1*28,  show  no 
appreciable  action.  It  will  further  be  noticed  that  ether, 
alcohol,  acetone,  petroleum-spirit, .  turpentine,  and  benzole, 
have  had  a  more  or  less  solvent  action  on  the  guttapercha, 
extracting  chiefly  resinous  substances,  whereas  carbon  disulphide, 
chloroform,  and  carbon  tetrachloride  have  completely  dissolved 
it,  leaving  only  the  woody  and  mineral  impurities,  which  partly 
float  and  partly  sink  to  the  bottom  of  the  jars. 

Botanical  Derivation. 
Let  me  now  say  a  few  words  on  the  botanical  derivation  of 

guttapercha.  In  his  first  communication  to  the  Bengal  Medical 
oard  in  March,  1843,  Dr.  Montgomerie  states  that  the  specimens 
which  he  submitted  with  his  letter  were  the  product  of  a  large 
forest  tree  indigenous  to  Singapore,  but  being  prevented  from 
proceeding  to  the  spot  he  himself  did  not  see  that  tree.  He 
offered  a  reward  fur  specimens  of  the  flower  and  fruit,  but  it 
appears  did  not  succeed  in  obtaining  any  at  the  time.  In  1844 
an  amateur  collector,  the  Rev.  Edward  White,  chaplain  of 
Singapore,  sent  a  dried  branch  of  the  tree  to  the  eminent 
botanist,  Dr.  William  ( Griffith,  of  the  Madras  Medical  Service, 
whose  short  but  brilliant  career  was  so  soon  after  abruptly 
closed. 

From  the  small  branch  Dr.  (^riffith  was  enabled  to  dassifjr 
the  plant  as  belonging  to  the  natural  family  of  Sapoteu),  or 
Supotace:^,  as  it  is  now  commonly  termed,  and  he  believed  it 
to  be  related  to  chrysophyllum,  but  was  unable  to  decide  this 
point  in  the  absence  of  either  flowers  or  fruit.  In  the  following 
year,  Mr.  White  himself  gave  a  description  of  the  guttapercha 
plant,  and  sent  it  to  Dr.  Griffith  ;  however,  it  reached  Malaoca 
on  the  very  day  of  his  death,  and  was  subsequently  published 
by  Dr.  Mouat.  Mr.  White  here  also  related  the  plant  to  the 
SapoUicew  and  Ebenacea;.  His  description  of  the  foliage  and 
fl>werd  is  excellent,  but  he  did  not  attempt  to  give  the  plant  a 
name,  nor  did  he  venture  to  decide  to  which  of  the  known  genera 
it  bore  the  greatest  aflinity. 

The  guttapercha  plant  having  thus  early  been  allotted  to  the 
Sapotaoeie  —a  place,  I  may  at  once  state,  it  has  retained  ever 
since- -I  should  like  to  say  a  few  words  about  the  general 
characteristics  of  this  particular  family  of  plants. 

All  Sapotads  are  either  trees  or  shrubs,  and  nearly  all  natives 
of  the  tropics  of  India,  Africa,  or  America  ;  a  few,  however, 
are  found  in  the  southern  parts  of  North  America  and  at  the 
Cape  of  Good  Hope.  They  are  characterised  bv  the  secretion 
of  milky  juices,  apparently  a  waste  product,  which  may  possibly 
serve  to  heal  any  wounds  made  in  the  plant,  either  by  sealing 
them  up  or  else  antiaeptically  protecting  them,  but  their  true 
functional  importance  is  not  yet  fully  understood. 

This  milky  juice  or  latex  is  contained  in  single  cells  or  sacs — 
arranged  in  longitudinal  rows  like  the  tannin  sacs  of  the  hop 
and  the  mucilage  sacs  of  the  Tradescantia — which  are  located 
chiefly  in  the  inner  parts  of  the  bark,  but  also  occur  in  the  pith 
and  the  loose  tissues  of  the  leaf  (in  the  merenchyma),  but  not 
in  the  wood. 

The  Sapotads  have  round  branches,  and  their  leaves  are 
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ilteniftdfe,  ilmple,  entire,  and  peiiolAte  ;  thej  are  deititute  of 
•tipttlei.  The  foHjige  of  aame  of  them  is  remarkable  for  lU 
beauty,  the  leaves  being  of  a  brif^ht  emerald -green  colour  on 
the  upper  aide  and  |KJMeaaing  a  brilliaDt  met&llic  lustre  like 
gold  or  copper  on  the  under*  surface  due  to  the  presence  uf  a 
ailky  or  dowDjr  pubescence.  The  intloroscence  is  axillary^  ami 
the  hermaphrodite  flowers  »re  regular  and  united.  The  calj?\ 
is  free  and  persistent,  divided  intn  four  to  eight  segments  at 
petals,  which  are  sometiiueH  diaposed  in  a  double  series  ;  the 
ooroUa  is  monopetalous,  and  haa  the  same  number  of  segments, 
or  sepals,  ai  the  calyx  ;  the  fertile  stamens  arising  from  the 
corolla  are  equal  in  number  and  opposite  to  the  sepals,  the 
iinthers  being  usually  turned  outwards,  there  ia  one  style  with 
an  undivided  and  usually  lobed  stigma.  The  fruit  ia  a  fleshy 
berry,  containing  several  one-seeded  cells  ;  in  some  of  the 
species  it  is  considered  edible — for  instance,  that  of  Achrae 
Sapota,  known  as  the  Sapodilla  plum,  or  Xaseberry,  of  Chryso- 
phyllum  Csinito,  called  Star-apple,  and  of  Lucuma  mammosa, 
called  Marmalade  plum.  The  seeds  are  nut-like  and  coherent, 
frequently  containing  a  concrete  oil,  which  is  used  by  the  natives 
for  cooking  purposes  in  place  of  butter-- th*^  so-called  Galam 
butter^  for  instance,  being  derived  from  Bassia  butyracea. 
(Specimens  of  these  fruits  were  exhibited,  also  seeds,  and  the 
concrete  oil  obtained  from  them.) 

The  SapotaceiH  are  closely  allied  to  two  other  natural  families, 
likewise  yielding  important  economic  products — viz,,  theEbena- 
cete,  to  which  the  tree  pniducing  ebony  wood  belonfjfs  fDios- 
pyrosebenum),  and  the  StyracejL-,  some  of  which  yield  useful 
gum- resins — for  instance,  gum -benzoin  (Styrax  benzoin  V  The 
three  families  form  together  one  natural  order,  to  which  the 
name  of  Ebenales  (DyospyrinoO  has  been  given.  It  is,  perhapis, 
uaeful  to  state  that,  bfitantcally  speaking,  there  is  no  direct 
relationship  between  the  8%potaoe»-^  and  the  different  families 
to  which  the  caoutchouc  plants  belong,  although  the  latter  tike- 
wise  produce  milky  juices  in  abundance,  whereas  neither  the 
Kbenads  nor  the  Storaxworts,  so  closely  related  to  the  Sapotads, 
contain  any  latex  at  alL 

The  affinities  of  the  three  families  and  the  number  of  genera 
and  ipeeies  of  each,  according  to  Durand's  **  Index  Generum 
Hantarum  "  of  1888,  arc  shown  in  the  following  diagram  : 

Oamopktal,*:. 

HKTiEBO.\IRI4.€.. 

Bbkhaues;. 


(Sapotads) 

4')  genera 

400  specita. 


Ebenacem 

(Ebenads) 

6  genera 

250  fl(>ecies. 


Styrac€<fc 

(Storax  worts) 

7  genera 
235  species. 


Mr.  M.  Hart<^,  from  the  anatomical  study  of  the  development 
of  the  Hower,  expresses  his  ideas  as  regards  the  relations  of 
Sapotaeofi*  to  the  allied  orders  as  follows — vig.  : 

Oh  Act  fi  KM.  TEBX9TRf£MIAGEJ£.  GrTTIFeK^U 


I  1 

Ebentoezti        Styraoeju 


Bapotacca^ 

I 


Myi 


'catnefl^ 


I 


PHmulaccas 


.Kgiocraceje. 

J 


Plambaginea*. 

But  even  this  more  extended  relationship  does  not  include 
any  caoutchouc -yielding  plants.  However,  I  must  not  digress 
any  further  into  these  purely  botanical  regions,  and  will  now 
return  to  our  own  subject. 

In  1846  Mr.  Thomas  Lobb,  who  was  on  a  botanical  roissior) 
in  the  Malayan  Archipelago  for  Mr.  Veitch,  of  Exeter,  sent 
•Bveiml  well-dried  branches  of  the  guttapercha  plant  from 
Bkigmpon  to  Kew  Gardens.  Unfortunately,  they  were  witboat 
cotdlas,  and  Sir  Wm.  Hooker  was  unable  to  decide  definitely 
whether  the  plant  belonged  to  the  genus  bassia,  to  which  it 
leemed  to  have  such  close  affinity.  On  looking  up  these 
spocimeus  in  the  herbarium  at  Kew  a  short  time  ago,  Mr. 
Helmsley  and  I  noticed  on  one  of  them  (No.  290)  a  curious < 
looking  object,  which  at  once  reminded  me  of  a  passage  in  Sir 
\Vm.  Hooker's  |Mii>er  of  January,  1847,  which  hi^  always 
poxsded  me,  and  which  nind  as  follows  ;  '^  Mr.  Lobb  judiciously 
a#nt  small  B«eliotui  of  the  wood,  which  is  peculiarly  soft, 
fibrous,    HTi  '  '\\  pale-coloured,  and   traversed   by    longi* 

tudtnal  ri<>  t  reaervoirs  tilled  witti  the  gum,  forming 

•bony* black  Un**9. 

This  description  was  in  direct  opposition  to  all  f  had  utber- 
wiae  read  on  the  subject  or  seen  myself,  the  wo<«d  of  the  gutta- 
percha tree  being  neither  particularly  soft  nor  spongy  or  pale- 
ootoored,  and  the  gum  would  certainly  not  form  ebony  black 
bi  the  wood^  even  if  it  should  be  visible  there,  which, 
h/Qm^fnr^  aa  t  have  already  [jointed  out,  is  not  likely,  lii  it  is 
60liUiii«d  to  the  inner  bark  and  the  pith,  but  not  in  the  wo  d. 

fi  lliorofors  examined  the  dubious  specimen  more  closely,  and 


found  it  to  be  a  piece  of  guttapercha,  out  either  Ironij 

walking-stick  ornamented  with  black  stripes,  such  aa  f*" 
used  to  make  in  the  early  days,  and  a  specimen  of  ^'^ 
before  me.     Mr.  Hemsley  placed  a  arnaU  fnm;tnc 
water,  when  it  softened  like  guttapercha  :  and  t 
little  chip  with  me  and  tested  its  solubility  with  the  i 
The   result   of   our   teats  waa  corroborated  by  a 
evidently  in  Mr,  Lobb's  handwriting,  which  I  da 
next  visit  to  Kew  ;  it  stated  that   **  from  th*5  jda«l 
the  enclosed  whip  ia  made."     This  si^ecinieu  aUo  ' 
of  the   light-coloured    material    alHxed   to    it   Uk« 
That  a  man  like  Hooker  should  have  been  misled  ta 
is  very  remarkable,  and  I  only  mention  it  here  to  tll'JW  i 
description  of  the   specimen   in   the   Tradeacanta'  — * 
'^  Mazer  wood  "  is  no  argument  against  the  a^umi 
really  may  have  consisted  of  guttapercha*     I   haiN 
few  speciaiens  of  guttapercha  with   mc   to-night«| 
each  close  resemblance  to  certain  kinds  of  wo  ja« 
Lobb*8  original  specimen,  and  you  can  judge  fur  l 
The  botanical  material  supplied  by  L  ibb  li«il 
Sir  \V  m.  Houker  wn:*te  to  Dr  <Jxley  fortotiM  fiowi 
of  the  plant,  and  shortly  afterwards  received  fro 
with  flowers  and  young  fruit  contained  in  a  tin  box  i 
and  bottom  made  of  tne  gum  itself.     One  of  these  i 
still  in  existence,  and  is  exhibited  to-night.     We  i 
it  later  on. 


Fiu,  1, 

Oxley*8  specimens  at  last  enabled  Sir  VViihikm  ' 

Elant  adequately,  and  Ui  gtvis  it  a  **  station  and  i 
imself  expresses  it.     They  also  en»l  *    ■  '  '      to  I 
made  of  it  by  VV.  H.  Fitch,  which  ti  ^  < 

Fig.  1  in  all  its  pristine  simplicity,  ari«i  i  inink  1 
re^rred  the  nlaut  to   Dr    Wight's  uew  geoos 
and  gave  it  the  name  of    Isonandra  guttii.      (>x 
specimen   was  approi^ri^tely  pl%oed   in   an   oma 
made  of  guttapercha  for  exhibition  in  the   mu 
where  it  could  be  seen  till  May,  1885,  wham  it  was  ti; 
to  the  Herbartura.     It  thus  hario«ineil  th^t   rr.rf    Pj 
great  authority   (in    guUapercli 
missed  seeiDg  the  specimen,  yt 
the  Societe  Linnoenne  of  Piiris  on  »*  une  3,  id86« 
*^Je  n'ai  pu   voir  k  Kew  les  I'^chaniill^ina 
envoyc^  par  i  >xley  u  \\\  Hooker  et  dont  tl  eat 
IjtnuhiH  Jiyantal  (vi.  463).*'     This  s|teciiBasi  1 
show  you  tonight.     I  was  sorry  to  ubscffw  Ui 
suffered  from   the   long   exposure  in  iKe  wiw 
dowers  nre  discolnurod  nnd  so  hi 
scarcely  discernible,  even  ttinu  u 

kindly  look  at  the  wall  diagram  ^r  \g.  i  ,\  ^"U  »»iii  m 
dower  is  constructed,  and  observe  QiaI  hath  ralyi 
are  each  divided  into  six  segment  a.  However, 
Wight's  description  of  the  genui  Itonanira  vt 
tlowen  are  stated  to  be  four- parted,  so  iherw  i 
somewhere.  This  was  already  ootked  by  Huoki 
apparently  he  did  not  coii4td«r  \hm  dl  ^ 
important  to  iustify  him  in  eatabUahiiig  a  new 
purpose,  and  ne  ovidently  knew  of  nu  other  rif 
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are  aiuwered  better.  Nevertheless,  the  name  originally 
the  guttapercha  plant  by  Hooker  has  now  been  aban- 
>r  that  very  reason,  and  that  of  Diohopsis  gutta  Benth.  et 
1.,  fobetituted  in  its  stead  in  England,  and  of  Palaquium 
irck  on  the  Continent.  The  structural  difference  in  the 
f  the  genus  Isonandra  on  the  one  hand,  and  that  of  the 
)ichop8ia  or  Palaquium  on  the  other,  is  shown  by  the 
igram  (Fig.  2),  which  represent  ideal  sections  through 


ls9nartHra  (Wight  1840). 
O 


Fivral    Diagrams. 

Pa/aquium  ( Bianco  1837). 
Dibliopais  (Thwaitf  1864). 

O 


Palaouium  guttu  Durch. 
homartdra  larK^oluta  WkjUt, 

Pichofiai*  gutta  D.'ntham. 


Fio.  2. 

vparted  (tetramerous)  flower  of  the  one,  A,  and  the  six- 
[hexamerous)  flower  of  the  other,  B,  and  I  need  hardly 
9  than  call  your  attention  to  it,  but  I  ought  not  to  omit 
:ioQ  that  besides  the  difference  in  the  structure  of  the 
:here  exists  also  another  distinction  of  equal  import- 
iz.,  the  respective  presence  or  absence  of  albuminous 
ia  the  seeds.  I  have  gone  somewhat  fully  into  this 
because  I  wish  it  to  be  clearly  understood  that 
Ira  gutta,  Dichopsis  gutta,  and  Palaquium  gutta  are  only 
t  names  for  one  and  the  same  plant,  and  that  this  change 
)  does  not  in  itself  signify,  as  some  people  seem  to  think, 
i  kind  of  plant  formerly  existing  is  now  extinct,  and  has 
placed  by  another  species. 

How  me  to  complete  the  description  of  the  guttapercha 
rhich  is  called  by  the  natives  Taban  merah  in  Perak  and 
al  \m  tembaga  (or  abang)  in  Sumatra.  It  is  a  lofty  tree, 
pe  fectly  straight  cylindrical  crunk,  and  has,  when  fully 
a  height  of  from  60ft.  to  80ft.  and  a  diameter  of  2ft.  to 
tit  appears  that  in  some  localities — Perak,  for  instance  — 
oMiderably  over  150ft.  high  and  4ft.  to  5ft.  diameter 
ien  met  with. 


Fia.  4.— Palaqaittm  Gatta, 


idbg  to  M.  Serullas,  the  tree  attains  maturity  at 
%  lad  then  measures  about  45ft.  from  the  ground  to  the 
Mt  branches,  the  circumference  being  3ft.  at  about  the 
of  a  man.  It  ia  somewhat  remarkable  that  no  illustra- 
the  entire  tree  appears  to  have  been  published  anywhere, 
live  therefore  asked  some  friends  at  Singapore  to  have 
ilopaphed  for  me,  if  possible,  in  the  jungle,  or,  failing 
I  one  of  the  botanical  gardens,  either  at  Singapore 
■nofg.  This  has  been  done,  and  I  will  now  show 
I  photograph  of  the  Taban  merah  growing  in  the 
jlfudeosat  Singapore  on  the  screen,  reserving  others 
r«.  The  pictore  gives  you  some  idea  of  the  general 
if  gottapercha  trees,  but  I  most  tell  you  that  this 


particular  specimen  is  not  in  a  very  vigorous  condition,  as 
it  is  too  much  exposed  to  the  sun  and  has,  perhaps,  too  little 
moisture  to  draw  upon. 

The  leaves  are  crowded  together  at  the  ends  of  the  branches 
and  are  placed  alternately  ;  their  form  is  obovate-lanoeolate, 
and  they  have  a  small  projection  or  beak  at  the  apex.  Leaves 
from  old  trees  measure  about  4in.  to  5in.  in  length  and  Ifin. 
to  2iin.  in  width  at  the  middle,  whereas  those  from  young 
trees  are  much  larger,  reaching  a  leneth  of  9in.  and  a  breadth 
of  nearly  3in.  I  purposely  mention  this  in  order  to  show  that 
variations  in  the  size  and  shape  of  the  leaves  are  not  alone 
sufficient  to  indicate  a  difference  of  species,  as  has  sometimes 
been  supposed.  The  upper  surface  of  the  leaves  is  bright 
green  and  the  underside  golden  brown,  when  the  trees  are 
young,  and  reddish  brown  when  old,  this  colour  being  due  to 
the  presence  of  a  dense  layer  of  silky  hairs,  which  also  cover 
the  mid-rib  and  the  petiole  ;  the  latter  is  usually  about  lin.  or 
a  little  more  in  length.  The  secondary  veins  branch  out 
laterally  from  the  mid-rib,  nearly  at  right  angles,  and  are  not 
very  conspicuous,  being  sunk  in  the  substance  of  the  leaf. 
They  number  20  or  30  on  each  side,  which  is  of  some 
importance  to  know,  as  we  shall  see  in  the  next  lecture.  The 
flowers,  of  which  there  are  four,  grouped  together  in  the  axil  of 
the  leaves,  are  white,  the  calyx  Mng  of  a  golden  brown  colour; 
there  are  12  stamens  in  single  series,  inserted  into  the  throat  of 
the  corolla  with  sagittate  anthers,  turned  outwards.  The  ovary 
is  superior  and  six-celled,  terminating  in  a  single  style,  which 
is  much  longer  than  the  stamens.  The  fruit  is  a  fleshy  egg- 
shaped  berry  about  l^in.  long  and  lin.  in  diameter.  (See 
Figs.  1  and  4.) 

I  have  here  some  excepiionally  fine  specimens  of  leaves,  and 
a  twig  from  the  tree  in  the  botanical  gardens  at  Singapore,  of 
which  you  have  just  seen  the  photograph.  I  have  also  some 
branches  with  flowers  and  young  as  well  as  ripe  fruits,  pre- 
served in  alcohol  and  formaldehyde.  Specimens  of  the  flower 
and  fruit  were,  as  you  have  heard,  already  scarce  50  years  ago, 
when  guttapercha  trees  were  plentiful ;  but  are  still  more  so 
now,  when  the  trees  are  less  frequently  met  with.  I  have, 
therefore,  every  reason  to  thank  Prof.  S^rullas  and  my  Singa- 
pore friends  for  the  beautiful  specimens  which  I  am  able  to 
show  yon  this  evening. 

(To  he  cmUinued,) 


A  COMBINATION  GENERATOR. 


A  patent  has  just  been  issued  to  Prof.  S.  H.  Shorty 
of  Cleveland,  United  States,  for  a  combined  gas  and 
carbon  electric  generator.  Some  time  back  Prof  Short 
filed  in  the  United  States  Patent  Office  a  description  of 
a  method  for  generating  electricity,  a  process  wherein 
carbon,  coal,  or  carbonaceous  material  is  subjected  to  the 
action  of  an  electrolyte  which  is  capable  of  receiving 
oxygen  and  transferring  the  same  electrochemically  to  the 
carbonaceous  material  to  effect  an  oxidation  thereof,  such 
action  resulting  in  the  generation  of  an  electric  current. 
Later  Prof.  Short  recognised  that  this  method  of  electric 
generation  may  be  most  economically  and  efficiently  carried 
into  practical  commercial  effect  in  conjunction  with  a  gas 
generating  plant,  and  this  conception  forms  the  basis  for 
the  present  apparatus,  a  description  of  which  appears  in 
the  Electrical  Engineer  of  New  York.  He  found  that  when 
the  carbon  is  maintained  in  a  heated  condition  the  nascent 
oxygen  of  the  electrolyte,  or  resulting  from  the  electro- 
chemical action  of  the  electrolyte,  will  attack  the  carbon 
more  vigorously  and  freely,  and  hence  result  in  a  more 
efficient  electric  generation.  Therefore,  in  the  present 
apparatus,  as  fast  as  new  coal  is  supplied  to  the  gas-retort 
to  produce  illuminating  or  heating  gas,  that  which  has  been 
previously  exhausted — that  is,  the  coke  product,  which  the 
new  or  fresh  coal  replaces — is  fed  into  the  electric  gene- 
rating apparatus  or  carbon-holder  while  still  in  its  heated 
condition,  and  is  therefore  consumed  or  oxidised  in  the 
process  of  electric  generation  by  the  electrochemical  action 
of  the  electrolyte.  The  carbon-holder  is  made  of  iron,  and 
perforated  to  permit  the  electrolyte  to  gain  access  to  the 
carbon.  He  therefore  combines  a  gas  generating  plant 
with  an  electric  generating  plant,  thus  reducing  the  cost  of 
electric  generation  to  the  lowest  possible  point  by  utilising 
the  coke  while  in  its  heated  condition  for  the  electric 
generation,  and  by  utilising  the  heat  products  required  for 
the  gas  generation  to  maintain  the  electric  generation  cell 
at  the  required  degree  of  temperature  for  the  moat  eff^t»\N^ 
results, 
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INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Jan.  13. 


At  t&at  nig^ht*ii  meetint;  of  tho  Itistitutioti  the  following  were 
the  ciuididAteB  balloted  for  : 

Fontiffn  MtmberM.^H,  B.  Bumiller,  Antwerp  Telephone  Co.^ 
Berohein,  Antwerp  ;  F;  M.  N.  Uresinp,  Hreat  Northern  Tolephone 
Vo,^  Bli&nfzhai ;  Don  Tedro  Lope/,  In^jjector-General  of  PoBtn  and 
NAtional  TtileifraphB,  Buenoa  Ayres,  Arcrentine  Kepublic  ;  I. 
NAkAhnra.  Tokyo  Electric  Fight  Co..  Tokyo,  Japan  ;  Uon  Alfredo 
binder,  Engineer,  Telegraph  Service,  Baenoa  Ay  res,  Argentine 
Bepubiio. 

J/efM/>er4.— Capt.  I)  Brady,  H.E.j  Adjutant,  Electrical  EnglneerB 
Volonteerft,  5,  Victoria-atroet.  S.W.  :  W.  Dixon,  164,  (treat 
Yincent-atreet,  Glasgow,  N.B. 

Antioriatt^. — E,  J.  BrotherSp  155,  Friern-road,  East  Dulwich, 
8.E, ;  l\  H.  Cole,  270«  Davonehiro  road,  Honor  Oak  Park,  S.E.  : 
E.  C.  Cox  Walker,  Darlington  ;  W.  M  L'Eetrango,  Ediaon-lane. 
Brisbane,  ^NieenaUnd  ;  D,  0.  E^ana  89,  Charlton  lane,  Old 
Charlton,  S.E  ;  ir.  H,  Green,  633,  Calle  ReconquiAta,  Buenos 
Ayrca  ;  E.  li.  Gulieh,  U  and  1'2,  Great  Tower  street,  E.C.  ;  F. 
Harrison,  Fern  ley  Villa,  Kempeton.  Bedford  j  C,  F*  HipginP 
care  of  Thoe  Richardson  and  Son^,  Hartlepool  ;  R.  H,  Houghton, 
B.Sc,  Redcot,  Mulg rave- road,  Croydon  ;  F  A,  Jackeon,  Priory 
Lodge,  Tunbridge  *,  A.  A.  Jenkins,  care  of  Messrs.  Lloyd,  Read, 
and  Jenkins,  03  Broad  street,  Rri'ttol  ;  J,  P.  Lawrenc<»,  Knare#- 
borough  ;  (t  J.  Lloyd,  care  of  Messrs,  Lloyd,  Read,  and  Jenkins, 
63,  Bfoatl  street,  Bristol  :  W,  Manson.  NaUl  Telephone  Co  , 
Durban:  \\\  Phillips  33,  Poplar-grove,  Woat  Kensington  Park,W.; 

C.  D,  Schotield,  102,  Swan  arcade,  Bradford;  W/V,  Scott,  11 K, 
Cromwell  road,  S.W.  ;  J,  M'F.  Smyth,  Corporation  Electricity 
Works,  Blackburn  :  H  J.  Spencer,  52,  Dunsmure-road,  Stamford 
Hill  :  H,  E.  Stobie,  Grand  Junction  Railways.  Capetown  :  S.  G. 
Willmott.  43,  Dunsmure-niad,  London  ;  H.  H.  Wright,  H,  Park- 
roatl,  Halifax,  Yorlw. 

Studtn/A.—W,  S.  Boyd,  20,  Talbot-Fquare,  Hyde  Park,  W.;  D. 
A,  Brown,  211.  Foxhamroad,  Tafnell  Park,  N,;  J,  G.  Bruce,  care 
of  Messrs.  Clarke,  Chapman,  and  C'O.,  Gateshead. on  Tyne  :  S.  L. 
Cai&oatix,  CastillB,  Plaistow,  Bromley,  Kent :  H.  H.  Clements,  !!1, 
B&rry-road,  East  Dulwich,  S.E,;  W.  M.  Cobeldick.  lio,  Stockwell^ 
road,  Brixton,  S.W.;  A.  J.  Cridee,  VValpole,  Hen d ham  road. 
Upper  Tooting,  S.W.;  J.  Denham,  34,  Hornsey -street,  Holloway, 
N. ;  A.  Eddington,  Xew^strect,  Chelmsford  ;  A,  P,  M,  Fleming, 
Quaen'a«road«  Hersham,  Surrev  :  Alfred  A.  (Godfrey,  Haatemere; 
Staines;  J.  C.  Guthrie,  Hawthorn  House,  Penartb,  near  Cardi  If  ; 
R.  P»  Howgrave  Graham,  12,  Willow  road  Hampetead,  N.W.;  H, 
a  Haatings,  U2,  Portland  road,  Notting  Hill.  W.;  J.  W,  John 
ston,  25,  Vernham  road,  Plumstaad,  Woolwich,  S,E,;  P.  A,  Jones, 
42,  Grove  lane,  Camberwell,  S.E.;  J  W.  Keefe,  *2iK  Abernethy- 
road,  Lee,  S.E,;  F.  C.  Kidman,  Ormesby  House,  near  Yarmouth  ; 
G,  R,  Madge.  8,  High  lever- road.  North  Kensington,  W.  ;  J,  F. 
MAgoris,  93,  Edgwareroad,  W.;  A.  C.  Manuel,  5,  Aubrev  road, 
HoUand  Park.  W  i  i\  B    Nixon,  38,   Bidston  road,   Birkenhead  ; 

D.  Ockenden,  135,  Con ingham  road,  Shepherd  s  Bush,  W  ;  E.  H, 
Partridge,  2(1,  Homtey  Rise-gardens,  Crouch  End,  N  ;  A.  E 
Payne,  91,  St,  Augustine's  road,  Camden -F<|uare,  N.W.;  F.  V 
Pi}.)e,  r»d,  LoDDOx-road,  Finsbury  I'ark,  N.:  A.  R.  Powell.  14, 
Spring  field  road,  New  Soutbgato ;  E,  U  Boblnson,  29,  Beacon 
hill.  Camdoo-road,  N.:  \\\  G,  RoyalDawsoa,  3,  K  end  worth  road, 
Ealing,  W.;  J.  A.  Seager,  Central  Electric  Light  Station, 
Hastings,  E.  R  Spence,  ll>2,  T^wisham  road,  S.E  ;  O.  A.  Tuxen, 
175,  Camberwell  grove,  Denmark  Hill,  S.E.;  F.  P.  Wbitaker,  17* 
Farmdale-road,  East  Greenwich.  8.  E  ;  L.  Wood,  90,  Rothbary 
ttrraoe,  Heatod,  Newcastle  on  Tyne. 


QUESTIONS  AND  ANSWERS. 


Under  this  beading  we  insert  questions  and  answers 
f  a  practical  character  relating  to  central  station  work, 
tramway  work,  or  coniitruction  work  ;  and  for  each  suitable 
qti0ition  offer  (me  $hilling^  and  for  the  best  solution  of  any 
qaeiiion  we  offer  ten  sJiUlingfi.  We  shall  also  in  future 
give  two  mhiilinyi  and  mxptnte  for  every  other  answer  we 
print  The  answers  to  any  question  should  be  sent 
within  10  days  after  the  question  has  appeartnl,  and 
should  be  written  on  one  side  of  the  paper  only.  Questiorn 
nay  be  aent  at  any  time, 

(jt'icirrioNj*, 

8S.  What  are  the  advantages  and  dbadrantagei  of  the  two 
mlana  ol  diilribtttion  by  ajiemate  eufreots  :  (A)  trans- 
lonMfS  in  eonsumers'  housts  ;  (B)  traaafonnera  in  sub- 
sifttlons  t    Qtve  Bgures.^NKMn. 

89l  Compare  the  advantages  and  dtaadvantagaB  of  pi>lyphaee 
fttnrm**  ooDtinuoua-ourrent  motors  for  distribution  of  power 
in  faotories.— .Iah,  F,  Moc^rr, 

AXSWKIUi. 

(jmdi^i  No.  25,— What  am  tlie  ebkC  advantages  and  disadvan- 
tagea  of  slot-woQild  OQbli&llOlia'«imnt  amiatiirft  as  oom^ 
pared  with  the  soioolh-eer*  ^fpe  ! 


Bes^t  Jnawer  to  JVb.  23  (aimrded  10.*,).— The  chief  wlvia* 
tages  of  slot-wound  continuous-current  armatures  art: 
They  ure  much  more  mechanical ;  the  conductors  an 
enclosed  and  shielded  from  injury  by  the  teeth.  There  ii 
practically  no  drag  on  the  conductors,  and  for  this  reawtfi 
the  iliHiculties  of  positive  driving  oxpcricnced  with  aiaoolb* 
core  mat  hinea  are  absent  Even  if  there  were  a  Urn  dng 
on  the  conductors?,  the  teeth  would  provide  perfect  art'  * 
horns.  The  difficulties  due  to  centrifugal  force  are  ob  " 
when  the  core  teeth  arc  splay e^l  towanls  the  surface^ 
no  exterior  binding  is  necessary,  as  the  renistJuioo  to  tb# 
conductors  Hying  out  is  provided  by  the  teeth  cheeks^  AU 
these  are  the  mechanical  advantages  which  go  to  stanp 
the  slot-wound  armature  as  a  piece  of  mechanical  ei 
ing,  whereas  the  smoothbore  armature  always  I 
is  an  **  electrician  8  job." 

We  now  come  to  tho  electrical  advantageSi  and  lilt 
smooth  core  must  have  many  or  its  use  will  not  be  justifioi^ 
all  the  mechanical  advantages  being  in  favour  of  tktt 
slot  wound.  In  the  first  place,  the  space  taken  up 
conductors  in  the  smooth-core  type  can  be  taken 
iron  in  tho  slot  wound  type,  reducing  the  clearanicav 
with  it  the  reluctance  ol  the  magnetic  circuit  In 
core  machines  the  excitation  re<|mred  by  the  air-g^i  ii 
usually  80  per  cent  of  the  whole,  while  the  slot-wmnd 
one  requires  about  45  per  cent  Further,  to  get  the  largsr 
windings  on  the  tields  the  field  circuit  must  be  longer,  m 
the  reluctance  of  both  iron  and  air  is  larger  wiih  lilt 
smooth  than  with  the  slot  core  armature.  In  the  second 
place,  there  is  much  less  magnetic  leakage  with  the  alol 
winding.     This  is  easily  seen  in  a  simple  diignun.     TW 


by  ill* 


A 


I 
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magnetic  Hux  has  two  paths,  from  A  to  B:  (1)  throogli  I 
iron  core,  (2)  through  the  air.     U  the  reliictaiic#  m 
path  through  the  core  is  high,  as  it  is  in  the  siiioo 
owing  to  the   air  gap,  more  will  escape  the  mtt 
through  the  air.  In  the  diagram  the  dotted  circle  i 
the  size  of  the  iron  in  the  smooth-core,  and  the  foD  i 
that  in  the  slot-wound.     Put  brieflVi  the  slotl«d  c 
circuits   the  magnet,  and  so  the  leaka^  is  sniD,  M  [ 
potetittal  (magnetic)  between  A  and  fi  u  less ;   rMtsll^l  _ 
ttux  tlsrough  air  outside  eore.    The  fact  that  thiert  ii'^ 
high  magnetic  leakage  with    the  smooth  eoro  randcri 
necessary  to  provide  more  magnetising  fon^e  than 
send  the  useful  flux  through  tho  circuit    Evidently, 
as    the    magnetic    circuit    is    ooncemed,   (he  iloS-wnandl 
armature  has  again  the  whole  advantage,  at   InH 
there  is  no  current  flowing  in  the  armature. 

There  are  no  eddies  in  the  armatttrs  oonducton  wit 
slot-wound  type  (or  very  little)  as  the  field  is  v«r]r 
the  flux  being  taken  by  the  tOith»  and  for  this  naec 
eonduetors  may  he  made  solid,  and  ali^tlj  malki 
much  cheaper.  Again  another  tncreaao  to  meisBejr, 
power  is  wiisted  in  eddy  rurrenU, 
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The  last  technical  advantage  is  that  the  armature  may 
be  run  at  a  higher  current  density,  owing  to  the  increased 
facDitieB  for  cooling  given  by  the  teeth.  It  does  seem  very 
lidicaloiiB  to  wrap  conductors  in  shellaced  cotton,  which 
ii  a  ffood  insulator  of  heat,  and,  what  is  more  important, 
k  a  had  radiator,  and  to  have  the  conductor  near  iron  on 
one  face  only.  With  the  slot  winding  the  insulation  is 
IB  contact  with  iron  all  round,  and  therefore  the  heat  is 
cttried  away  far  more  rapidly.  Now  a  good  dynamo 
dKNdd  have  its  capacity  limited  by  heating  rather  than 
anything  else — sparking  or  drop  in  voltage ;  and  if 
amngements  can  be  made  to  obviate  these  two  latter, 
it  18  evident  that  the  slot  winding  will  be  (1)  more  efficient 
in  ifcnlf  ;  (2)  will  need  less  magnetising  force  and  less  iron 
and  copper  in  the  fields  ;  (3)  much  cheaper. 

It  is  on  the  rocks  of  sparking  and  bad  regulation  that 
the  slot-wound  armature  comes  to  grief — in  ordinary 
^pwamac  Armature  reaction  is  the  cause  of  the  trouble. 
The  carrenta  in  the  conductors  of  an  ordinary  armature 
tend  to  set  up  a  field  at  right  angles  to  the  main  flux,  as 
siiown   by  the  dotted  line  in   the  diagram.      This  will 
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increase  the  flux  at  a  and  decrease  it  at  b.     This  distorts 

the  field,  and  makes  the  neutral  plane — viz.,  the  part  where 

the  amount  of  flux  entering  the  armature  from  outside 

equals  that  leaving  it — inclined  at  an  angle  to  •that  when 

there  is  no  current  in  the  armature.     Shortly,  as  the  coil 

to  be  commuted  should  be  in  a  weak  field,  this  necessitates 

the  moving  of  the  brush  rocker.     This  moving  of  the 

rocker  is  greater  than  that  indicated^  as  the  coil  should  be 

in  a  reverse  field  at  time  of  commutation.     Now  the  angle 

through  which  this  plane  is  shifted  is  proportional  to  the 

distorting  effect  of  the  armature,  and  this  is  proportional 

to  the  goodness  of  the  cross  magnetic  circuit.     It  is  very 

good  in  the  slot-wound  armature  if  the  gap  is  small,  and 

nere  the  mischief  steps  in.     Thus  there  are  great  troubles 

with  sparking  if  the  gap  is  small.    Further,  the  total  effect 

of  this  cross  field  is  to  reduce  the  flux  as  a  whole  and 

to  increase  magnetic    leakage,  so    more  wire  has  to  be 

pot  on  the  fields  to  make  up  for  this  in   the  shape  of 

aeries  coils,  as  the  effect  is  proportional  to  the  current. 

Thus  the  e^^  advantage  in  the  magnetic  circuit  is  dis- 

eoonted.    The  only  way  to  prevent  sparking  and  distortion 

of  field  is  to  make  the  field  flux  very  strong  compared  with 

die  armature  flux,  and  this  means  less  efficiency.     Another 

diiadvantage  is  that  the  teeth  get  eddy  currents  set  up  in 

them  owing  to  the  sudden  changes  of  flux  as  they  pass 

ttroog^  the  field,  caused  by  the  gaps,  but  this  is  reduced 

by  having  a  tunnel  winding  or  splayed  teeth.     There  is  in 

my  mind  little  hope  of  the  slot  windings  being  used  with 

the  present  type  of  machine,  as  the  difficulties  with  sparking 

and  bad  regulation  are  too  great ;   but  we  have  now  in  the 

Sayo^   Thompson,  and  Ryan,  and  perhaps  the  Mordey 

eompenaation  arrangements,  ways  of  neutralising  the  cross 

field,  and  we  shall  soon  see  slot  windings  and  either  more 

efficient  machines  at  the  same  price  or  cheaper  machines 

with  the  same  efficiency  as  at  present.     The  smooth  core  is 

in  any  case  doomed ;  or  perhaps  it  would  be  safer  to  insert 

••  I  diink.'' — W.  Fennell. 

Answer  to  No,  23  {awarded  2i.  6d,) — ^The  question  of  smooth 
aad  slotted  cores  has  been  rather  a  vexed  one  among  our 
Eo^iah  engineers.  Geneniliy  speaking,  slotted  cores  up  to 
the  present  have  been  mr»ro  frequently  adopted  m  the 
Unit^  States^  while  they  isv*^  ^he  exception  here,  although 


one  or  two  English  firms  of  repute  have  been  manufacturing 
them  for  some  years. 

The  advantages  that  slotted  cores  possess  over  smooth 
are  (1)  reduced  excitation ;  (2)  eddy  currents  practically 
negligible,  and  therefore  the  armature  conductors  need  not 
be  laminated ;  (3)  comparatively  little  drag  on  the  con- 
ductors ;  (4)  the  armature  is  a  more  mechanical  structure, 
and  capable  of  withstanding  greater  strains ;  (5)  improved 
dissipation  of  heat.  The  qualities  possessed  chiefly  by 
smooth  cores  are  (6)  sparklessness  and  lesser  armature 
reaction. 

Keviewing  the  above :  (1)  With  well-designed  slotted 
armatures  the  air-gap  can  be  much  reduced,  and  conse- 
(luently  the  exciting  power  reqiiired,  although  so  much 
has  not  been  attained  in  this  direction  as  is  possible,  owing 
to  armature  reaction  troubles — the  leakage  loss  is  also  less 
with  reduced  air-space.  (2)  There  being  a  very  weak,  and, 
in  fact,  with  good  design  no  field  in  the  slots,  the  eddy- 
current  loss  in  conductors  will  be  a  very  small  quantity  ; 
solid  bars  can  then  be  used,  thus  reducing  cost  and  making 
a  more  mechanical  armature.  (3)  The  magnetic  drag  on  the 
conductors  is  very  much  smsJler  than  with  smooth  cored, 
and  according  to  some  authorities  is  absent,  thus  avoiding 
the  necessity  of  driving  horns,  etc.  (4)  The  a.rmature 
undoubtedly  is  very  much  stronger  and  more  mechanical, 
and  its  life  (this  is  especially  so  with  motors)  is  very  much 
increased  ;  no  such  thing  as  stripping  of  the  winding,  which 
used  to  and  even  now  does  sometimes  occur  with  smooth 
cores,  being  possible.  (5)  Not  being  covered  by  a  quantity 
of  heat-insulating  substances,  but  having  an  exposed 
metallic  surface,  the  dissipation  of  heat  is  materially  assisted, 
and  it  is  usual  to  find  the  temperature  of  the  slotted  type 
very  low.  Turning  now  to  the  smooth  variety.  (6)  In 
practice  it  has  been  found  that  armature  reaction  and  its 
allied  troubles  are  much  less  than  with  slotted  cores,  unless 
increased  gap  space  is  employed,  when  advantage  No.  1  of 
the  slotted  type  is  materially  sacrificed,  and  until  some 
methods  for  preventing  these  losses  become  more  practicable 
and  common  the  smooth  core  will  undoubtedly  maintain 
this  advantage.  The  serious  inconveniences  occasioned  by 
sparking  are,  of  course,  included  In  this. 

The  question  of  cost  is  one  about  which  there  is  some 
dissension,  but  with  the  improved  machine  tools  and 
facilities  which  we  are  now  getting  the  slotted  type  is 
becoming,  if  anything,  the  cheaper.  The  size  of  machine 
and  purpose  for  which  it  is  intended  should  be  the  biggest 
guide  in  choosing  machines  of  these  respective  types.  For 
small  dynamos  and  for  motors  the  slotted  core  undoubtedlv 
holds  the  advantage,  but  for  very  large  units  the  risk 
entailed  by  sparking  and  reaction  troubles  makes  it  some- 
what doubtful  which  to  adopt,  and  the  greater  experience 
we  have  had  with  smooth  cores  may  influence  us  somewhat 
in  favour  of  them. — H.  Bell. 

Questimi  No.  24. — Compare  the  relative  advantages  of  hand 
and  mechanical  stoking  for  central  stations,  with  special 
reference  to  economy  and  the  smoke  produced. — A.  jD.  J. 

Best  Answer  to  No,  24  (awarded  10«.). — Mechanical  and 
hand  firing  have  both  many  points  in  their  favour,  and 
whether  it  would  be  more  economical  to  use  one  or  the 
other  system  depends  on  several  conditions,  such  as  the 
size  and  location  of  station,  price  of  coal  in  the  district, 
whether  smoke  is  prohibited  or  not,  etc.  The  boilers  used 
will  also  help  to  decide  the  question,  as  mechanical  stoking 
is  a  greater  success  on  some  than  on  others,  but  as  a  genera! 
rule  mechanical  firing  will  be  found  more  suitable  for  large 
stations,  and  hand  firing  for  small  stations. 

Taking  the  advantages  and  disadvantages  of  mechanical 
stoking,  we  find  that :  (1)  It  is  much  cheaper  in  the  cost  of 
labour,  and  is  therefore  almost  a  sine  qua  non  in  large 
stations,  as  with  mechanical  stoking  a  leading  fireman 
and  six  stokers  can  attend  to  20  500-n.h.p.  boilers, 
working  at  full  pressure,  whereas  with  hand  firing 
one  man  would  be  required  for  each  boiler  during  top 
load.  (2)  A  cheaper  coal  can  be  used  with  mechanical 
firing,  which  is  .very  important  in  London  and  the 
South  of  England,  where  good  steam  coal  costs  20s.  per 
ton  or  more,  while  small  coal  which  gives  excellent  results 
with  mechanical  stoking  can  be  bought  for  lOs.  per  ton. 
Of  course,  this  coal  wiU  not  evaporate  so  many  pounds 
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fA  wnxer  per  yy.r.i  if  vjiZ  u  -Ji/e  vjL  u:  BIi  -r^Z.  'me  x  ^-11  n'.cj^iCiiBnse  skt  waiwnflf  mrd  bj  mc^ 

will  «v&>7i%*^  &  izvy-x:  d«i.!  3r:^  '^1:1  lAiJ  u  11^:3.  kui  ::l  ^s^  fms^r  ':«  TSBiBdiBd  bj  adnipinig  aieefaaiual 

thereforcL  eh«ai*!7.       I     h^'.'iA  ^in,j  :<  iv-iiciasLlj  itv^is  '''^  '-^a  ^;&u:«i^  idrinngft- :    eeoBOoiT  in    { 

aw4iT  vitc  rjj  y.*r/fr.-  fct;z£r-T:r  ' i*^  f^tbis  :c.  fc  ixtf^LLTn:;^  Bni:*£«  ^rrc^oil  ui  ivtii^  ia  wi^bil     It  u  admi) 

ctoker.  u  It*:  ir%e  «»  :*sf  u:  to*  ^-_f :»Tt  net     Tra  s  u  "'J  "^tJrr  ske^  2aad  fiAkk^  and  good  cnl  the  «& 
imiwruct  vir^^u^*  1*   licoi'.i  uiii  r.u£'  ii'v^       -^   JLi     *•£  >:  iL'.>iii  :^  a  i£;fc,a*.M .    bitt  vt  cbbdoi  ali 

tbe  fcrt-Lr^L*  d'/^rt  htjivcL  rt:i;:r»  -:  ':•!  intHMfi  raaa  -^  slt'stiI  -iikei,  ^ad  ;^  B&jantr  dont  eve  a  rap 

cold  v!r  Vj  t£.e  tzTZihOA  k^.  LT^-jieti  ^:.&{  TiiL-r'ur"  -^t£  &  <^  '-^isj  ^*sl  ue^ik*  «ceka  1^    Abo  enmeen  u! 

more  eveu  vesLZttr^szi*  k:uz  j:s:nAKz.^  zia  Id*  ic  'Jia  -jt-juis.  iiiC^  v^ii-  puES  u  >i.w  &$  poaJHe,  and  uej  trill 

Tae  chief  disbiT^*  Ui£»  :c  r.*i'\k""i'-A.'  Kiif::;;  a.  if  ruirs.  ^'i    '<:*^^  ^'.-^  ^T"^  ^^'7  ^^"^  C^  ''^^  f or  Sl  oi 

the  liabiliXT  of  :£.»  e<u.xi»7t  v.  '^nk  ^i^vti  or  ea  nzz  :c  ^^^  -rxjira  uu  W  sHd  vixk  advantage  vith  nn 

order,  hi  4  uxJc  'vjtjba  -w—Jl  'xjL.  ri*:  t^i  sziici  kl^piij?  a:*sn.     "Ti*  reaiOft  for  iha  acooomj  of  fuel 

bloving  ^jn\  is  no-  li*  ••»«:;  pifcat  ::c  r.  v.  "viri:  iz.  ":i3  ei«ljk  praraMC  x  P^n^J  dne  u>  the  firet  beinj 

by  h&Ting  "m  {o^k<>?  £»j  zz^ufd  e2.i^  v^ii  Bsru  uii  =^^<s^*  1^-  ^  =3^  pifli  do  smk  earrr  10  mach  mc 

keeping  ::  veil  cCai  kni  u  ilisi.*    u  riUK-Mji.  "tstt  jiizjs  ]f '^^^  *'  ^^^'^  ^  jT^ueR  faeas  is  obcained  in  ihe 

troa'^Ie  a  *xperie:i»i  v::i  :i     Tiir*  «a*:cLi  klviji  :«  ^  ^zaL^  asioaaj  S>Bi  iX2K  a  sbovn  bv  the  foDoviag 
spare  mo-.TrV.^  *^r^T  v.    v:.rk   Ji^  EL:k«  -   ^  A  ^.  ^^^  5^3^^^  .   Mar^ia.^  Siouso. 

brea^A'.vn.  u  ::  i*  xx-y  ir^rz.^  v.  iazc  i-   :.:^.-r  ii»i  -.^^^^^^  zt  z^  .      .  ^  l-te» lOboon. 

with  c-x^A^-.a^  *:.:£*rt       i     -Zf»  r.'^c  siib:  2j  ziiirt  riz:  n  -— ■>    ■-■■»  sf^aad  .    mk  ..  ._    ^u,* 

wiL  sare  :a  ecc:  in  rmz  j^in       3    T^   ':t:iltsv  ^a^L^ic  :«  r  .-ox  ac  zbb.  -ami     _     _  asqsi  4k.  per  toa  ...  aboai  6l 

forced  w  Lkra  whi  =L»:"'Ari^'  &:£sn  w  -wrza.  \i\rr  izzzj^  iJ^  snoFxaMC  zmr  ioc  >    «^>Ka^ 5»»lh. 

wkidi  iM««i:asea  s:c*  VI-  zirv-  _,*-"*  *"'^*™^if' «"  i- 1  F*^  « ie»l|; 

T^r^  T^TT^^^ -  :  .  -  .CTiT<rfcrx=«  a:  sar  nas  .^•a«.  F 7«rf«.  F 

Hac-z  rr:::z:^rL:.rt*:::^:cLja.  ::f  ssLk-  sikuinif  iatz^  ^2**^  ;i-mnn  ^iCx        vSt 

§AT.  Tkc:  i&:*r*  iLij:  six  ''.c^jsn.  ^i^i  '^.'^'^.i.-'i-a^"  rn:;^;  u  ^fcar?rfc:cr»=«-x«rsc«iai 

k'is  chazie;  i::  £-•*:  vx  t^i  fivsr  roC^^  *«  rs:rr*i  w  .  ,  :t  ^m,  t  Hiasi  r.         >^.^   .  .  i2  43lh. 

thcv  can  be  ::-r^<ii  r-ircsr  iZ9i  ?:«k=.  a:i  :<  ^.c  1:*  :i.»LCff  '  ^^-.^     ^^  _  it  *L  u 

tbaa  w::h  :i:-r:bAr>saI  K^riirs      Yz-i  ka.-:»n:  :c  ssurki  suo*        *i^  ...,"'    .-. . 

deDeadi  .hitrr  :-  :rt  It-hlt.  ^.f  Lisc  :c  -^  iiic  :c  :::«:         r=^  '^^^  :-«=>aiiii^a  ^eeitesL  With  me 

usid.     W:;J:  WfUi  : ::^  s^ i  .  .-oi  i-=iL=.  vi.:  ir-«  -*if  ^- -*-^^  :«  n^  =^  *=Mfi  10  the  nrmg  of  tire 

;  -  -  •  ▼  *  insu  :ci£  iLui  *^'*  1  t*  txKCftec  u>  fir*  Dore  ta 

i^im&ofs  a..^rT;&iic.T  &  -:t:!uf  1*  il  ^in-*.  t*7-t  ^^.^t.*  laij:**         -  .  -     ,  .  ,,  , 

win   K  nukie.     A  ri.-:if  si-ti_.«    _•»  ^^xt-i  ...    li&f  >jy3wc  ■      *^  •        v-      * 

g  ...—  ..  E'iC  *  "Vfc^H  kTtki-^^  gT    £5  .   %^%3i^S  t^iiL^  there  Ii 

1  ~  -  -  .       -  --L    -^s   -i;.  siTei  r»;'*  wit£  iD'itSttoleE.tlT  of  anv  a 

on  a  .AT^  5Ci-r  vz  if ::'"-:    :-:  *wf    ^:<3   ::  .utoir  *::•:  :»:il.  .-      -  ^^        •  .      ,  • 

*■       -    •     •  .       .  -i-**   i.'£:kc*ff  r"5^ .     Nict't  etj'.rjsers  Drefer  the  ie 

reouirec  ac--  :ie  "at:  .j...:  :i  :*  i..i_:i5C  ini'ria::^  *•:  ".kr^i-         .-  -        -  -  t-«*  li?' 

fine  a  cumber  01  bx.crs   •..ri  v::i:.-:  ttaj— .  k  ^:o:  i-a*^  >-.-«--       «-.  ..^^^  x^». —     *-  *i^  ^^r.^Ki  ^uc  un 


of  smoke.  As-r-trer  disviraruot  is  :ik:  'Tfrr  ttzl*  :-f5 
fire-door  U  :p<nr*i  ?.:Ci  air  :*  a£-:::al  -rr:.:*  »  ':«fc-ij:c 
tbe  fam3i«  or  r::re!.  azii  alic  tes^-i*  : :  n-ii*  ^-i^^  F:c 
small  5:a:::-5  I>x-.  ttt*?  b::'.fr*w  ':«~i  w::i  :dT*r  ksi  lirr«c 
tales  irkT.  1>!oe>::tt  ^::'€^s.  .-rkz  :•*  -^scii  s^ir^^XBdrilj  vhi 
hard  rrir^.  &s  ibev  =akf  *:e.izi  verr  :^:klj  a^i  sar  re 
foT«ti  :/>  a  rr«aj  ene:;:.  tu:  ;i:*T  z^vz:.rt  k  tztt  ^oi 
dra::^*:. 

I:  yr.W  :*i4  -le  s^e::  :Lk:   nr:i2.:ii:al  5.:ckiz£  is  ->* 
ec*?n:r..::;i^  ioi  "'*s:  ::•:  JLTiTT  r-k.::;-*  ar>i  it:  w=.$  ^^iir^f 
Lab>ur  k'.i  c»DaI  a.->»  iaar,  as  :-    L:Di:-—  a^o  -rbsr*  szirkf 
is  prDb:"* ::*i  ri:  :ii:  f:r  sskll  sc.k:::cks  cc  =!*i:m-5:i'i«i 
sai;-:-^  ■!:  :cvr.s  vr-fr*  1* ':•:  ir  4^»i   ^»I  kr*   :r«i7.  k?  :-      l»cr*:j:c  :c  :r 
ifc-r    >r:".k=..i5    aaf    N:ni    ::    Ecz"la::'i-    ai^i   wt.<r=    -.if     rwcnrojc  a 
ppcti--::  :-    ::  snrs*  is  n«::  -•:•::  :*i  haai  irlnx  v—  i: 
::«  :Trn. 


til  as  ::  T'I^zt;  :.:  :•*  ir  ikzii  innj;,  and  tbe 
^ir:  vz  :ii  ir  scaZ  :  ^a^inSes  t%zh.  tine  in  :k  differt: 
a:i<i  izA  auki^iris  na^  :«  f :rrcii  as  the  aBoont  of 
:«  af ;::»£•:  fr^oL  157:.  %  5>I!i  per  aqaire  foot 
risr  Ziiszz.  a=fi  :ns  a^tje  «&  ^lepc&e  with  Taryii 
Tlbe  ja::<£r  rtkwz  .za  ioiS«s  li-s  eoal  00  at  tbe  frooi 
^lA  f.^^£ri.l^  kDi  rr^saZr  cazriei  ibe  fael  to 
«cti  li-f  irg^zrt.  2alT  xaswrtn^  iswn  to  fiothin 
':«k:k  fiui  i  r*f  fiiJ:  »t^  :««»  =at  be  isieresiLo^ 
Tfifir^ — :i»fr*  kTf  nATT  :f  &  s»:".%r  lunire 
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be  judged  on  its  merita  before  a  remedy  k  applied.  One 
cuifiot  overlook  the  fact  tbat  mechanical  stokers  effectually 
|n¥€Qt  fitooke^  but  a  sy^teiOAtic  way  of  faiind  firing  would 
iOf>£iOT6rcome  that  difficulty ,  By  direful  firitig,  and  admitting 
mmfficieut  quantity  of  fresh  air  directly  to  the  hydrocarbons, 
niftriy  ftuy  kind  of  semi  hi  turn  i  nous  steam  coal  can  be  hurnt 
wiibotit  smoke.  The  plan  to  prevent  smoke  by  closing  the 
dmnper,  and  so  reducing  the  dranght  at  the  time  of  iiring^  m 
itaeleis.  The  draughtshould  be  increased  instead  of  diminished 
fqr  i  little  time  after  firing  to  give  the  most  economical  reiulL 
Bmoke  may  be  greatly  reduced  as  follows  ;  Suppose  the 
fin  to  be  in  aa  incandescent  state,  and  it  is  required 
I  to  put  on  morfi  coaL  Do  not  throw  on  more  fuel 
'  iJi  the  usuhI  way,  but  push  back  the  fire  from  the 
'  itfmt  part  of  the  fire-grate  on  to  that  behind,  nearer  the 
bridge,  leaving  the  front  of  the  grate  bare.  Now  charge  the 
front  part  of  the  furnace  with  fresh  coal ;  this  will  gradually 
eokiif  and  the  various  gases,  etc.,  which  form  smoke  will  be 
hlMirated  at  a  slow  rate  and  give  time  for  the  air  passing  up 
ir  ^iroagh  the  firebars  i  o  become  b  aa  ted,  and  m  i  ngl  e  wi  th  them  ^ 
so  pfomotiDg  combust] on«  With  this  plauj  with  ordinary 
itii^  coal  and  fairly  open  firebars,  sufficient  air  will  pass 
up  through  in  the  front  of  i^he  grate  and  consume  the 
piei ;  and  great  volumes  of  smoke  need  never  be  made, 
L  M  in  the  case  where  large  quantities  of  coal  are  thrown  on 
1  hot  Ifp,  In  the  latter  case,  owing  to  the  incandescent 
firs  acting  quickly  on  the  coal,  the  combustible  gases  or 
hydrocarbons  are  rapidly  released,  and  suffictent  air  is 
not  admitted  to  the  firebox  and  heated  fast  enough  for  it 
to  combine  with  and  consume  the  liberated  gases,  hence 
Ike  production  of  smoke.  This  system  of  coking  gives  the 
vott  economical,  but  not  the  most  rapid  evaporation. 

With  regard  to  firemen,  it  is  rather  a  difficult  matter  to 
nblain  three  shifts  of  men  who  are  equally  competenL 
Ci^rporations  and  companies  should  bear  in  mind  that  it 
k  the  best  plan  in  the  long  nin  to  employ  only  expe- 
nenced  men,  and  to  pay  them  a  fair  wage.  Employing 
inexperienced  men  for  low  wages  is  a  case  of  "  penny  wise, 
pound  foolish;"  There  are  many  firemen  who  lay  claim  to 
abilities  which  they  do  not  possess,  and  are  ready  to  do  a 
tkiusand  and  one  things  out  of  their  own  sphere,  with  the 
WKit  that  they  do  nothing  well  Buch  men  are  to  be 
[  iToided,  and  only  those  who  can  show  good  references  as 
Imaen  should  be  employed.— F.  Brutxjn, 


SOUTH  STAFFORDSHIRE  MINES  DRAINAGE. 


PUMPrNG  AND  ELECTRICAL  POWER, 

k  metting  of  the  South  St&Sordshira  Mine«  Drainaffe  Commij- 
MQOMiwubeld  laat  week  nt  the  Officea,  Trmdle-n^nd,  Mr  J.  B. 
Cochrmae  presiding. 

Tbt  GbAlrmAA  ft«id  he  nod^rfttood  there  waa  an  Electrical  Power 
DlNribatioii  Compaisj  applying  for  powers  to  supply  the  whoie  of 
ItodiAtHet,  aod  they  bad  stated  that  they  would  underti&ke  to 
leppij  0l«»ctnQ&l  powor  At,  he  believed,  Id,  (>er  Board  of  Tr&de 
ntdit  which  wu  equnl  to  13  h.p.  Tbu  proposal  had  tome  before 
thm  varioui  local  authoriuee,  bat  maoy  of  tbem  were  opposmtr  i% 
VI  tbt  EfOQpd  that  they  would  like  to  r«itatti  the  mooopoly  of 
MMilj  ID  their  re«peetive  di«trict4t  Tbb  oppo«ifcioo  nat  reaeoo* 
•iW  if  the  authoritiea  referred  to  were  really  prepared  to 
■pply  tnamifacturers  aod  eihera  with  electrical  power,  and 
makT  bIbo  coder Uke  to  do  eo  at  a  rate  like  that  offered  by 
tie  DifttributioD  Company.  The  Dudley  CorporatioOi  who  had 
IMS  epproacbed  by  the  DLetributloo  Company,  h^  stated  that 
tbej  oouJd  not  tupply  electrical  power  under  *I^d.  per  Board  of 
Trade  niut,  Thie  was  a  very  important  pointy  because  whtJat  a 
Npply  of  electrical  power  at  2^d.  per  unit  mijcht  be  ueeteea  to 
BUDfactoreri,  a  supply  at  Id  per  unit  might  be  of  great  ad  van- 
tut  to  theoi.  The  dilTerence  in  the  prices  was  very  considerable^ 
■d  f^boiald  operate  in  furtheriog  the  pn^poeala  of  the  Distribulion 
Cempany,  in  which  he  had  not  the  ^lighlevt  peteonal  intereat. 
The  bistribiitioi]  Company  propoeed  to  anpply  electrical  power  to 
tbt  whole  of  that  dutrict,  in  wbicb  there  were  18  local  author  J  tieii 
m  IbmMt  they  could  put  down  a  much  more  econooitcal  plant  than 
to  hidiridQal  aathority, which  confined  ita  iupply  to  home  purposefl. 
Be  vaa  eoavinc^d  that  the  local  authoriuea  did  not  de«ire  to 
iatiifere  with  the  progreae  of  manufactures  in  their  own  diitricte, 
aid  if  tbey  could  be  aatiAfied  that  they  were  una  hie  to  produce 
eleetfical  power  at  lei>«  than  bV)  per  cent,  more  than  the  Dletribu' 
lien  C^MOpany  could  eupply  ii,  he  thought  tbat^  in  the  intereete  of 
thm  maoafacturertp  they  should  withdraw  their  oppo»Ltlon.  If  the 
CavGuaatOQ  oould  get  an  electrical  power  supply  in  the  30  or  40 
kw4yiii^  diatricti  to  which  be  hod  pre^'iouily  alluded ^  and  they 
wnt  to  pot  down  email  pumpi  to  deal  with  the  water,  the  cost  of 
^msitt^  thoee  ar^  would  be  very  emalt.     He  believed   that  if 


they  CO  old  deal  with  the  water  Buceeasfully  in  this  way  it  would 
in  all  probability  save  a  contemplated  expenditure  of  £30, <Kl*t  or 
£40  (K)0.  in  the  Tipton  district  the  m'\nt&  were  overloaded  with 
water,  and  the  Commigaion  icareely  liked  bo  epend  a  large  aum  of 
money  on  pumping  because  of  the  uncertainty  of  the  reauLta,  but 
if  they  could  get  at  the  water  now  going  lote  the  mine^,  and 
dia^KMie  of  it  economical Ivi  they  would  overcome  a  great  fioanciiil 
di^culty  which  they  haa  had  to  face  in  the  paet,  and  which  would 
other  wjae  prove  a  great  hindrance  to  the  iucceea  of  their  opera - 
tiona  it]  future, 

Mr*  J*  fiiigliea  pointed  out  that  if  the  Dudley  Corporation  had 
the  option  of  eupptying  electric  power  to  all  the  dietrictf;  referred 
to  by  the  chairman^  they  would  be  able  to  do  it  at  the  same  rate  aa 
the  propoeed  company.  Where  electricity  woji  limited  to  a  certain 
minimum  quantity  it  could  only  be  ptoduoed  at  a  certain  cost, 
and  that  accounted  for  tbe  diffarence  in  cost  between  theaupply 
of  a  large  and  a  email  area  He  should  be  glad  if  electrical  power 
wan  brought  into  the  diiitrictf  aa  there  wa^  no  doubt  it  woala  be  a 
great  boon  in  emptying  ^waga. 

The  Cbatrmaii  aaid  if  Dudley  oould  pereuade  the  surrounding 
local  authorities  to  supply  them  with  electricity  at  a<  cheap  a 
price  as  rhe  company,  well  and  good,  but  waa  there  a  probability 
of  it  1f     He  waa  afraid  not. 

The  reports  were  then  adopted. 


COMPANIES'  MEETINGS  AND  REPORTS. 


HOUSE-TO-HOUSE  ELECTaiC  LIGHT  SOPFLY  COMPANY, 
LIMITED. 

An  extraordinary  general  meeting  of  thia  Company  wa^  held  on 
VVedne«day  at  W  inches  ter  Houses  E.C.,  to  confirm  tbe  folio  wing 
reeolutionf  which  wa«  pasted  on  Dec.  28:  "That  the  agreement 
dated  Nov.  29,  li97r  aud  m^e  between  the  Gocopaiiy  of  the  one 
part,  and  the  aeveral  peraoni^p  corporation^!,  and  firms  executtnj; 
the  iame  in  the  ached u la  thereunder  written  {thereinafter  called 
'  the  holdera  of  fouuders'  sbaree)  of  the  other  part,  be  approved 
and  oon^rmed  ;  and  that  having  regard  to  the  termi  thoreof  the 
capital  of  the  Company  be  reduced  from  £2l)0,0<K>,  divided  into 
■IU,(KX>  Bhares  of  £5  each,  of  which  '27.900  are  ordinary  aharae,  V2,0(n) 
are  preference  sharee,  and  lOU  are  founders*  aharea*  to  £lB9,5fK», 
divided  into  Hff^fKiO  aharea  i>l  £5  each,  of  which  27)d0<^  are  ordinary 
aharae  and  12,U00  are  preference  aharee  ;  and  thatauch  rerluction  be 
eifected  by  cancelling  the  whole  of  tbe  aaid  foundera'  abarea^that 
ie  to  say,  the  aharee  in  the  Company  nambered  I  to  liiO^  both 
incluaive." 

The  reaolution  waa  confirmed. 


CONTRACTS  FOB  ELECTRICAL  SUPPLIES 

CONTEACTS  OPEN, 

Reolidale, — The  Corporation  invite  tenders  for  a  team  dynamoa, 
balancer  and  booater,  etc.  Teoden  by  February  19.  For  further 
particulars  i»ee  our  advertiaement  columna, 

Weet  HarUep0<ftL  —The  Corporation  incite  (endera  for  varioua 
work  in  connection  with  their  electric  Ughtiug  atatiOD  in  Weet 
Hartlepool,  for  partiouiafa  of  which  refer  to  our  advertiaement 
columns. 

Blae1ititiinL.^Thc  Corporation  are  prepared  to  receive  tenders 
for  5*>0  kw.  continuouacurrent  Bteam  dynamo  and  ICM)  kw,  eteaoa 
alternator*  for  particulars  of  which  refer  to  our  advertleemetiD 
columns, 

Bralla  (Renmamta).  —Tenders  are  invited  for  tbe  electric  light- 
iUjC  of  the  town.  The  depoait  recjuired  is  £600.  Speci0catl'>50 
are  to  be  obtained  from^  and  tend  era  ad  dreaded  to,  the  Municipal 
Authoritiei  at  Braila  by  Feb.  J)  (March  4),  at  4  p.m. 

Wallmaej. — The  Urban  Die  trie  t  C4>uncil  iuyite  tend  art  for  the 
anpply  and  erection  at  their  electricity  supply  worka  of  a  6ve  ton 
hand  |.H>wer  overhead  travelling  crane.  Tendera  by  4  p.na*  on 
January  ^k     For  detaib  aee  our  advertiaement  coin  in  na. 

TarlTa  (Spsalii),— Tendera  are  advertiaed  for  the  lighting  oi  i.  e 
town  for  2l)  years,  S|)ecifications  are  to  be  obtained  frooit  and 
tend  era  addreaeed  to,  the  Municipal  Aurhoritiee  of  the  above 
tow  Of  province  of  Cadiz,  Spain,     Tenders  by  February  h 

Wlmb  edoa,  —  The  Urban  Diatrict  Council  invite  tendera  for  the 
supply,  delivery^  and  erection  of  varioua  worka  in  connection  with 
their  electric  lighting  acheme,  full  particulara  of  which  will  be 
found  in  our  advertisement  columna.     Tendera  by  February  E 

Hirreroeelak  (RBaala>#— Tenders  are  invited  for  the  constr  uciioo, 
etc.*  of  an  electric  li^'hting  installation  for  the  town.  The  depoait 
is  ^.(M'NJ  roubles.  St^.,!ifications  may  be  obtained  from,  and  tendera 
addre^ed  to,  the  Municipal  Authoritiea  of  tbe  town  by  M  ^rch  I  (13 J. 

Bondey.^ — Tenders  are  required  for  the  plumber,  alarer  or 
plasterer  and  painter's  work  rectaired  in  connection  nith  tbe 
extension  of  the  electric  light  atation.  Send  named  io  the  borough 
surveyor,  Mr.  U.  M.  Ficklee,  A.M.LC.K.,  Town  Hall,  Burnley, 
by  25ih  inat. 

jUbt^^n.uiAar-Li^e.— The  Batha  OotDmitlee  invite  tendera  for 
tbe  inatallation  of  the  neceeeary  wirea,  fittinga,  ete«,  for  the 
electric  lighting  of  the  Carporation  batha.  The  current  will  be 
iupplied  from  the  town  main  a,  Tendera  by  12  noon  on  Febmary  2. 
For  further  particulard  sec  our  advertieometit  colnmne* 
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^  L — The  tender  of  the  India  Rubber  and  Gutta  Percha 
GcNnpaoy.  of  SUvertown,  of  £8.S44,  hae  been  accepted  for  the 
rapply  and  erection  of  the  steam  dynamos  and  accessories,  and 
the  neoeaeary  switchboard  and  storage  batteries,  for  the  electric 
tightiDg  scheme  in  the  burgh.    . 

HaROfate. — A  tender,  amounting  to  £72,  from  Messrs. 
Siemens  Broe. ,  for  meter-rating  apparatuF,  and  a  tender,  amount- 
ii^  to  £16,  from  the  National  Telephone  Company,  Limited,  for 
propoeed  telephone  from  the  engineer's  residence  to  the  electric 
tight  atation,  through  the  exchange,  have  been  accepted. 

njrmenth. — The  Electric  Lighting  Committee  have  accepted 
the  tender  of  Pethick  Bros.,  at  £15,844,  for  the  construction  of 
the  electricity  station,  subject  to  its  revision  in  accordance  with 
a  bDl  of  additions  and  deductions  to  be  prepared  bv  the  engineers 
with  the  object  of  reducing  the  cost  of  the  work  by  £2,500  or 
£3,00a 

Biimleiy. — Tenders  have  been  accepted  bv  the  Corporation  for 
the  mason  and  bricklayer's  and  carpenter  and  joiner's  work  in  the 
extension  of  the  electric  lighting  station,  and  it  has  been  decided 
to  accept  the  following :  Messrs.  J.  and  J.  Lee,  masons  and  brick- 
layers, £1,707.  38.  7d.  ;  Messrs.  O.  Smith  and  Sons,  carpenters 
and  joiners,  £659. 

BarreirJB-riimess. — ^The  following  tenders  have  been  accepted 
by  the  Corporation  :  (Section  A)  boilers,  pumps,  steam  and  water 
pipes,  tank,  crane,  economiser,  ironwork,  Babcock  and  Wilcox, 
Limited,  174,  Queen  Victoria-street,  E.C.;  (B)  engines,  generators, 
switdiboards,  instruments,  accumulators,  motor-transformers, 
eab-8tAtk>n  eouipments.  Brush  Electrical  Engineering  Company, 
Limited,  49,  Queen  Victoria-street,  E.C.;  (C)  high  and  low  tension 
feeder  and  distributor  cables,  house  connection  boxes,  and  (D) 
coediiit«,  drawing-in  boxes,  British  Insulated  Wire  Company, 
Linftited.  Presoot,  Lanes. 

BtoeKbnm. — The  following  are  the  tenders  to  Mr.  E.  M.  Lacey's 
■peetfication  for  eight  00- passenger  cars  for  the  Corporation  : 

Crompton  and  Co.,  Limited   £6,620    0    0 

Electric  Conptrnction  Company,  Limited  6,087    0    0 

Britlsfa  Thomson- Houston  Company    5,579  15    3 

Lainir,  Wharton,  and  Down  6,557  11    0 

R.  W.  Blackwell  5  450    0    0 

Siemeos  Broe.  and  Co 5,444    0    0 

Westinghonse  Electric  Company  ...' 5,296    0    0 

The  accepted  tender  is  that  of  Messrs.  Siemens  Bros,  and  Co., 
who  are  already  supplying  the  generating  plant  and  are  erecting 
the  overhead  line. 


BUSINESS  NOTES. 

. — The  electric  light  has  been  introduced  into  the 
Howard  GoDgregational  Church. 

Bavrow. — ^Tbe  construction  of  an  electric  lift  at  the  town  hall 
is  bong  considered  by  the  Council. 

lfliaVlede& —The  Local  Government  Board  have  sanctioned 
tbe  borrowing  of  £32,000  for  the  purposes  of  electric  lighting,  etc. 

▼cBlaor. — The  Ventnor  Electric  Lighting  Company  have 
arranged  for  the  purchase  of  the  land  on  which  to  build  their 


>. — A  Paris  report  states  that  tbe  visible  supply  of 
eopper  on  Dec.  31,  1897,  was  31,955  tons,  against  34,927  tons  on 
Dee.  31,  1896. 

TWaseltttten  of  Pattnership.— We  notice  that  the  firm  of 
llawflone  and  Peel,  Gildersome  and  Morley,  has  been  dissolved  by 
ontaal  consent. 

tleafliorengti.  —The  members  of  tbe  Town  Council  have  visited 
Cambridge  this  week  in  order  to  gain  further  information  about 
xefoee  destructors. 

WaUaeegr  — It  has  been  decided  to  reduce  the  charge  for  electric 
S^t  by  Id.  per  unit,  from  7d.  to  6d.,  with  proportionate  reduc- 
tiooe  for  large  nsers. 

Bt,  Paaeraa. — The  Vestry  have  decided  to  extend  the  electric 
l^t  to  the  whole  of  the  Higbgate  part  of  St.  Pancras  at  an 
sstimated  csoet  of  £7,585. 

Fei— iiaL — Mr.  Charles  Mason,  A.R.I.B.A.,  surveyor  to  the 
St.  Martin -in-the-Fields  Vestry,  has  been  elected  a  vice-president 
ef  the  Society  of  Engineers. 

Mali  mete — The  engineer  is  preparing  a  plan  showing  a  pro- 
poMd  addiUonal  main  cable  from  the  corner  of  Spa  Gardens  to 
the  High  Harrogate  district. 

Fert-WUUaiD. — The  gasworks  are  to  be  discontinued  at  tbe  end 
Qi  this  month.  The  burgh  will  now  depend  entirely  on  electric 
hf^  for  fllaminating  purposes. 

Til  iiiiliijr — ^The  Rural  District  Council  have  given  formal  notice 
of  their  final  approviJ  of  the  Chislehurst  electric  lighting  order, 
whieh  baa  already  been  passed  by  the  Parish  Council. 

Gaeele^. — The  interest  shown  by  the  District  Council  in  the 
draft  provisional  electric  lighting  order  is  so  intense  that  no 
qoomm  coold  be  obtained  at  their  last  (adjourned)  meeting. 

TTal— H — ^Tbe  Rural  District  Council  have  under  connideration 
ibe  advttabilitj  of  opposing  the  proposals  made  on  behalf  of  the 
Mklland  Electric  Corporation  for  Power  Distribution,  Limited. 

TTaedaweifli  Thn  lighting  of  the  large  and  scattered  premises 
kaowB  aa  the  Ram  Brewerv  has  been  entrusted  to  Mr.  Leo 
Saadcrlaad,  Bf[eot  to  the  Brush  Company.  This  installation 
\  an  eqoivalent  of  750  8-o.p.  lamps  and  seven  arc  lamps. 


Calendar. — We  have  received  a  wall  calendar  from  Messrs. 
Croggon  and  Co.,  Limited,  which  serves  at  the  same  time  as  an 
illustrated  catalogue  of  electric  bells,  indicators,  and  accessories. 

Baoap.— A  letter  from  the  Municipal  Electric  Supply  Company, 
enclosing  terms  of  a  proposal  for  dealing  with  the  electric  lighting 
of  the  borough,  has  been  deferred  for  enquiry  by  the  Town  CounciC 

Chester.— At  the  last  meeting  of  the  Guardians  it  was  stated 
that  if  the  electric  light  had  been  in  use  at  tbe  lecture  hall,  the 
unfortunate  burning  fatality  to  Nurse  Ashorof t  would  not  have 
happened. 

Cbelaea.— The  surveyor  to  the  Vestry  has  received  instructions 
to  prepare  a  detailed  report  as  to  the  advisability  of  purchasing 
15  dust  motorcars.  Estimates  and  particulars  are  to  be  obtainofli 
from  about  six  firms. 

Horsliam.— The  Urban  District  Council  have  appointed  a  com- 
mittee to  consider  the  advisability  of  making  application  to  the 
Board  of  Trade  for  a  license  or  provisional  order  for  the  supply  of 
electricity  to  the  district. 

BezhUi.— Mr.  G.  W.  Willcocks,  Local  Government  Board 
inspector,  has  held  an  enquiry  into  the  application  of  the  Urban 
District  Council  for  a  loan  of  £20,000  for  the  purpose  of  supplying 
electric  light  to  the  town. 

St.  Luke's  (Midd'esez).— The  Works  Committee  have  been 
instructed  to  enquire  into  and  report  to  the  Vestry  upon  some 
scheme  or  schemes  with  a  view  to  the  better  lighting  of  the  parish, 
with  electric  (or  other)  light. 

Burnley.— It  has  been  resolved  by  the  Corporation  that  adver- 
tisements be  issued  inviting  tenders  for  high  speed  engine  and 
dynamo,  and  that  the  Council  be  recommended  to  authorise  the 
committee  to  accept  a  tender  or  tenders. 

Leicester.— The  Council  have  a-iopted  a  resolution  of  the  special 
committee  upon  the  use  of  the  rooms  vacated  by  the  School  of 
Arts  Committee,  which  contains  a  proposed  expenditure  of 
£451.  lOs.  for  an  electric  light  installation. 

Bristol. — Memorials  from  inhabitants  of  Stoke's-croft  and 
Cheltenham-road  dealing  with  the  propoeed  extensions  under  the 
Tramway  Bill,  1898,  to  the  Sanitary  Committee  have  been  referred 
to  a  committee  for  consideration  and  report. 

Poplar. — Tbe  District  Board  have  decided  to  formally  oppose 
the  application  of  the  Brush  Provincial  Electric  Lignting 
Company  without  at  the  same  moment  binding  itself  to  continue 
buch  opposition  without  further  consideration. 

Varylebone.— In  relation  to  the  question  of  the  erection  of  a 
dust  destructor,  the  Vestry  intend  to  approach  Lord  Portman 
with  the  view  of  purchasing  from  his  lordship  a  portion  of  land 
in  the  vicinity  of  the  stoneyard  for  that  purpose. 

Derby.— A  committee  has  been  authorised  to  employ  an  engineer 
to  advise  on  the  tramways  question.  Application  is  to  be  made 
to  the  Local  Government  Board  for  sanction  to  borrow  £5.500  for 
the  construction  of  a  new  depdt  for  the  Corporation. 

Waterford.— The  Finance  and  Law  and  Street  Committees  have 
under  consideration  a  proposal  from  Mr.  J.  E.  Palmer,  of  Bally- 
brack,  asking  for  a  lease  in  perpetuity  of  the  sole  right  to  construct 
a  working  electric  tramway  in  the  city  of  Waterford. 

Criefi. —Another  report  has  been  received  upon  the  electric 
lighting  of  the  town,  with  utilisation  of  the  Turret  Falls  water 
power,  this  time  by  Mr.  F.  Vorke,  of  Glasgow.  The  report  will 
be  discussed  at  the  next  meeting  of  the  Town  Council. 

Bnrton-oii-Trent.— At  the  monthlf  meeting;  of  the  Town  Council 
the  question  of  the  recent  failure  of  the  electric  light  was  discussed. 
It  was  shown  that  it  was  due  to  tbe  bre iking  down  of  the  india- 
rubber  insulation,  and  had  absolutely  nothing  to  do  with  the  works. 

Smetbwiok.— The  Midland  Electric  Corporation  for  Power 
Distribution,  Limited,  have  applied  for  the  Councirs  consent  to 
their  provisional  order,  but  the  Council  will  not  give  that 
consent,  as  it  would  defeat  their  own  application  for  a  provisional 
order. 

New  Swindon.— A  letter  from  the  Municipal  Electric  Light 
Company.  Limited,  stating  the  terms  on  which  they  would  take 
over  the  New  Swindon  electric  lighting  order  and  work  the  same, 
has  been  referred  to  the  Electric  Light  Committee  of  the  Urban 
District  Council  for  their  consideration. 

J  H.  Piokup  and  Co.,  Limited— A  new  company  has  been 
registered  under  this  title,  with  a  capital  of  £50,000,  to  take  over 
the  business  of  Messrs.  J.  H  Pickup  and  Co.  The  first  directors 
are  Messrs.  F.  J.  Green,  W.  O.  Pickup,  J.  H.  Pickup,  J.  Byron, 
J.  Crooshaw,  J.  Parks,  and  A.  Ashwortb. 

Oldbory.— The  District  Council  have  decided  to  oppose  the 
application  of  the  Midland  Electric  Corporation  for  Power 
Distribution,  Limited,  for  the  consent  to  their  draft  provisional 
order  under  the  Electric  lighting  Acts  and  Board  of  Trade  rules, 
as  it  would  tend  to  defeat  their  own  application  for  a  provisional 
order. 

Penartb.— The  District  Council  have  consented  to  the  scheme 
proposed  under  the  Penartb  electric  lighting  provisional  order, 
conditionally  on  certain  clauses  being  inserted,  notably  one  giving 
the  Council  the  right  to  purchase  the  undertaking  as  a  going 
concern  at  any  time  after  five  and  within  28  years  from  the  date  of 
the  order. 

Oloncester.— At  a  special  meeting  of  the  Gloucester  City 
Council  the  subject  of  the  electric  light  installation  was  down  for 
discussion,  but  the  Mayor  explained  that  a  site  was  still  undecided 
upon,  and  the  matter  was  consequently  deferred.  The  County 
Council  have  agreed  to  the  plans  for  extensions  of  the  Bristol 
Tramways  Company. 
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(XdtteA.).— The  question  of  light inp;  the  town  by  eleO' 
tricity  wm  r&ised  at  the  Town  Council  meetlnf^  by  %  Donnniuntc&' 
U^n  from  the  Manicipil  Electric  Supply  Company,  Th^  Town 
Council  were  in  favour  of  electric  lighting  if  undertaken  by  the 
Corporation, 

K«&altigtMi.  —  At  a  meeting  of  the  Ve«try  held  on  the  12c.h  init. 
Qotioee  and  plani  were  received  from  the  Hou^o-to-Koafle  Etecrric 
Li(;bl  Supply  Company  relative  to  ex  tennonsof  their  mains  in  Harley  ^ 
gardona,  Mtlborne-f^rove,  Gildtonroad  and  Warwick  road,  and 
permieiion  waa  given  tor  the  works  being  proceeded  with,  subject 
to  the  usual  conditioni« 

IHrtiitf  — The  Streete  Committee  of  the  Corporation  have 
feoeived  an  offer  from  the  Swansea  Harbour  Trust,  stating  that, 
if  the  Corporation  would  afiree  to  bear  the  oo^^t  of  extendinpt  the 
Trust's  electric  Ughtini;  installation  on  the  town  side  of  the  North 
Dock  and  bear  the  cocit  of  maintenance,  the  trustees  would  supply 
the  current  free  of  charge. 

New  rtrm.— Mr  J.  Foxcroft  and  Mr.  W.J.  V.  Duncan,  late  of 
the  firm  of  l*aterson  and  Cooper,  DaUton,  have  started  in  basinea« 
under  the  title  of  Foxcroft  and  Duncan,  a«  electrical  and 
mechanical  engineers,  at  24,  Queen 's-road,  Dal*»ton,  N,E.^  where 
they  propose  manufacturing  electrical  inetrumente,  arc  lamps, 
Bwitchboardci,  indicators,  etc. 

Bemarals*— We  are  informed  that  the  National  Electric  Free 
Wiring  Compatiy.  Li  miterl.bnve  removed  to  larger  premises,  opposite 
their  former  omooa.  Both  their  offioee  and  London  stores  will 
now  bo  at  H  and  10,  Charing  Cross  road,  WX.— The  othoea  of  the 
liaUtcaif  WoHd  have  been  removed  to  Amberley  House,  Norfolk- 
atreeti  Strand,  London,  W,C. 

OftlmdAn^We  have  received  from  Messrs.  Verity*s,  Limited, 
a  gaily  illuminated  wall  calendar,  which  bears  an  illustration  of 
one  ot  the  electrical  appUance«  of  their  manufacture  ufiton  each 
leaf.  The  pictures  appear  in  blue  and  the  date  in  red,  bo  that 
both  the  purpose  of  aavertlsing  and  that  of  providing  a  calendar 
is  achieved  by  the  same  means. 

CbeUenluuii.  — The  Electric  Lighting  Committee's  report  states 
that  in  IH97  the  net  income  was  £1,400,  as  compared  with  ilS.'KJ 
net  income  for  the  corresponding  quarter  last  year»  The  street- 
lighting  Hnd  oo^t  £307.  The  engineerH  strike  had  meant  a  loss  to 
them  of  XHiMJ,  As  soon  a«  they  could  get  their  machinery,  the 
would-be  co«tomer»  in  waiting  would  be  supplied. 

Oyetermonth. --The  District  Council  aro  treating  with  an  offer 
of  .\fr.  Weaver  to  light  a  large  area  of  the  district  with  electric 
light,  at  an  annual  cost  not  exceeding  that  at  present  paid  by 
the  Council  ;  the  Council  to  either  obtain  powers  themselves  and 
transfer  to  him  at  his  cost,  or  they  to  give  their  conaent  to  his 
application  in  the  event  of  his  applying  for  s*uch  (towers. 

New  Paper. — The  XrtvMo*mrr  and  Manatjcr,  which  made  ite 
appearance  on  the  first  of  this  month,  is  devoted  to  the  interest  of 
the  otttseet  named,  and,  if  it  comee  up  to  its  prospectus,  should  be 
a  very  valuable  help  indeed  to  proprietors  and  managers  of  every 
kind  of  news|>a[)er.  We  heartily  agree  with  its  remarks  upon  the 
much  need e<l  reform  in  the  charges  for  newspaper  poetage. 

CambarweU, — At  the  Vestry  meeting  on  the  12th  inst.  the 
Finance  C^ammittee  considered  the  communication  from  the  Com- 
misflioners  of  Sewers  in  regard  to  underground  telephone  wires. 
The  matter  was  referred  to  the  General  Purposes  Committee,  and 
the  oommittee  (>aaAed  a  simtlar  resolution  to  that  contained  in  the 
reoommendation  of  that  committee  already  referred  to  by  us. 

Kaawlek.  —  A  Local  Government  Board  enquiry  will  be  held 
next  month  referring  to  the  proposed  purchase  of  the  electric 
lighting  company'^  works  by  the  Or  ban  District  C'OonciK  At  the 
last  meeting  of  that  C^ouncit  the  Clerk  read  a  letter  from  the 
eloctnc  light  company  stating  that  they  were  now  prepared  to 
take  up  the  provisional  order  in  aooordaooe  with  the  agreement, 

IU>i»dlTig.— The  contract  for  supplying  the  handsome  electroUere 
mnd  other  tittings,  including  the  wiring  of  the  large  town  hall, 
amall  town  hall,  art  gallery,  museum,  public  library,  municipal 
ofBoee,  comprising  in  all  an  ec^uivalent  of  *2,5*Mi  Hep  lam[i#,  ha^ 
been  placed  in  the  hands  of  Mr.  Loo  Sunderland,  of  Ii9,  Victoria- 
street,  8.W.,  agent  to  the  Brush  Electrical  Engineering  Company. 
BeUiOAl  Ore«A«— At  the  last  meeting  of  the  Vestry  a  (special 
oommittee  recommended  that  the  Vestry  should  apply  for  a  pro- 
visional order  for  electric  lighting,  and  aXm  arrange  for  an  elee 
trieal  engineer  to  report  upon  the  provision  of  electric  Ughtinir  for 
tbe  parish*  An  amendment  to  refer  the  report  back  was  loet^  aa 
was  also  a  motion  to  adopt  the  report.  The  matter  therefore  fell 
throaicb. 

Biinr.— At  the  last  meeting  of  the  Town  C^uootl  it  was  resolved 
on  the  report  of  the  engineer  that  the  cables  be  extended  from 
Stanley  street  to  Moorgate,  and  that  the  re(|ui«ite  notice  be  given 
to  the  Postmaster  (General.  The  Asylums  Board  at  Prestwich 
asked  whether  the  committee  could  supply  the  electric  light  to 
the  Frestwioh  Asylum,  but  it  wa^  resolved  not  to  entertain  the 
tjiiMllon. 

OHf  a  Lea4em  Kloeirlo  Llflitlng  ComyMlj, — Notice  is  given 
that  all  out«tan<Jing  forms  of  application  (with  the  banker's  receipt 
for  the  payment  upon  application)  and  all  oertifleatet  for  (Ifthi  of 
a  share  of  the  issue  of  10, (.KM)  ordinary  shares  November,  1897,  Noa. 
1H>,<>/1  to  l<JU.<f<K»,  Riust  be  lodged  with  the  Comfiany  on  or  before 
the  3Ut  inst.,  otherwise  the  same  will  be  liable  to  cancellation  or 
fofffeitnre  at  the  discretion  ot  the  Bo«rd. 

Imllipsrt.  -The  Corporattoii  have  adopted  a  report  dealing 
with  the  extension,  etc.,  of  the  tramways.  Six  addttionAl  routes 
ttl  a  coat  of  £*i7,(^*<i  are  coo  tern  plat«cL  The  overhead  elect  lic 
vyttMi  if  ftd vised,  being  the  beet  in  regikid  to  moehanloal  eon- 
itniolion,  oUeticity  of  working,  freodom  Croo  br«dkdowii,  facility 


of  repair,  aod  economy  of  niaintenance*     The  oommittee  raMD- 
mend  that  the  Corporation  thoald  undertake  the  work  lhetiiaoiv«^ 

Wakefie!d.-'At  the  last  Town  Council  meeting  complaints  wmm 
brought  forward  as  to  the  delay  m  supplying  thealcotrio  1^1^^ 
the  city.     The  delay  wa«  said  to  ho  due  to  ihe  non-dollTory  m  " 
engines  by  Messrs.  Fowler  and  Co.,  of  Leeds,  In  oonaeqatafl 
the  dispute  in  the  engineering  trade     Works  for  the  oentrain 
of  the  heating  station  and  an  installation  for  the  supply  of 
light  are  to  be  carried  o«t  at  the  West  Riding  AsyUm,  al 
estimated  cost  of  £16,5<M 

Aberdeen  —The  new  trunk-Uoe  telephone  b'itweeo  At 
and  Invernees  has  been  opened  to  ihe  public.  The  line  iA 
Or>vernment  management,  aod  the  National  T  ^  ■■''^ — -  Co 
act  practically  as  the  collectors  of  rates  for  i  '*m«oU  ^ 

only  advantage  to  the  company  being  that  ih 
by  arrangement,  have  the  use  of  the  trunk  hne  frum  their  m 
oflicea.     The  exchanges  between  Aberdeen  and  Invernoi>i  are 
Peterhead,  Banff,  and  Elgin. 

Doaglaa.^The  Isle  of  Man  Electric  Tramway  Comp^oj  h^^m 
now  entered  into  possession  of  all  the  land  required  for  the  ©xt 
eion  of  thtir  line  from   Laxey  to   FUmsey.      Arbitrntion   will 
resorted  to  with  respect  to  the  price  to  be  paid  for  lanJ  where 
company  have  been  unable  to  arrange  with  the  owners  pri-ar 
The  company,  being  unable  to  obtain  in  the  island  all  the 
men  required,  are  advertising  for  some  hundreds,  as  the  dif 
are  determined  to  have  the  line  completed  for  opening  for  Inly 

Ghlawlok  —A  letter  from  the  New  Mutual  Telephone  Syodi 
Limited,  asking  the  Council  to   pass  a  resolucion  favouring 
growth  of  competition  in  the  telephone  service,  with  a  view  to 
demolition  of  the  monof»oly  of  the  National  Telephone  Coo 
has  been  referred  to  the  Law  and  Parliamentary  Committee. 
Coancil  was  asked,  iVrr  alia,   to  support  the  claiOM  for  ll 
to  start  a  telephone  service  now  being  mode  by  the  Now  If  o 
Telephone  Company,  of  Manchester,  and  by  the  C<irponiioa 
Glasgow, 

Salford.  —The  Town  Coancil  have  dednitoly  decidei  to  m^ 
to  the  Local  Covernment  Board  for  aathodty  to  boriow  £^,im 


to  cover  the  coat  of  the  land,  buildings,  and  machinery  to 
the  electric  light  undertaking  in  accordance  with  the  oi 
submitted  by  the  engineer,  an  amendment,  **  Th*t  the  quaai 
be  deferred  until  the  Electric  Lightiog  Committee  hav«  forntu' 
their  scheme,  and  decided  upon  the  amount  required  under  exfitrt 
advice  contemplated  by  the  oommittee,  and  submitted  a  fall  ra^ott 
in  writing  to  the  Council,'*  having  been  defeated, 

Bammersmli]L.—At  the  last  mooting  of  the  VeeUf  tht  Btoetric 
Liuhting  Committee  reported  that  having  reoeivod  teod«iV  fr^m 
contractofi  for  excavating  the  site  of  the  propoeod  asl^iiiloocl 
the  electric  lightiog  buildings,  they  had  accepted  the  t«a<lor  fll 
Mr.  VVheatley  at  Is.  K»d.  per  yard.  Having  carefully  oonsidand 
the  tenders  for  engines,  alternators,  etc..  received  by  the  VoAttX 
at  the  last  meeting,  they  recommended  the  Vestry  to  aooofil  iIm 
tender  of  Messrs,  Kobey  and  Co.  for  the  two  enginoi,  wit^  span 
partii  and  tools,  at  the  ^im  of  £4,610.     The  report  woff  adofML 

InteniAlleiiAl  Trading  CompAtiy.  ^We  are  informed  thai 
company  have  been  appointi?d  sole  repreaenf*^*'^**-  *»'  the  Ui 
Kingdom  of   the   Maschinenfdbrik   fur   Kah.  m   {Cfmna 

Felsin^,  jun  ),  Berlin,  O  ,  manufacturers  of  '  ^ngor  wtf*- 

covering  machinery,  A  circular  just  issued  by  the  Utt#r  Utitli 
that  Mr.  .1.  U  hauseo  retired  from  this  company  on  the  Itt  tiiit,. 
and  that  the  6rm  will  in  future  be  carried  on  by  Mr.  CowijB 
Feltting.  jun.,  as  sole  proprietor,  who  will  take  over  all  tbe  mmtm 
and  liabilities  of  the  company,  Mr*  Uihausen  remaining,  huwoWg 
in  a  consulting  capacity » 

Uvorpeel  —At  the  last  meeting  of  the  Uitbtiiig  Govalt««* 
the  Corporation,  it   was  resolved  that  two  SOCo  Of  tt«GtrtOi4 
be  orderad  from  Messrs.  Willans  and  Robioaon  ml  m  ooat  ol  £ 
and  that  the  work  be  proceeded  with  ae  early  as  poaaibl*«  for 
Oldham  street  and   Paradise  street  stations.     It  wa«  dcekl* 
approach  the  Health  Committee  and  Water  Commit«<oa  U)  oktatm 
in  Lodge  lane  and  Smithdownruad  the  neoeesary  groand  for  Mlk^ 
statioop.     It  was  also  resolved  that  the  electric  auiia  bo 
along  Scotland  road,  at  an  estimated  cost  of  £741,  thu« 
the  system  in  that  neighbourhood* 

Loado.— At  the  last  mooting  of  the  Corporation  Sub  Bk|kfiity 
(Tramways)  Committee  it  was  reported  that  four  new  olictrMi  OM* 
bid  been  delivered  at  the  car  shed,  that  their  oc|oipmeQt  vao  mt^ 

?ret  quite  completed,  bat  that  it  was  exported  they  would  bo  riiady 
or  running  in  the  course  of  a  few  days.  It  was  resolved  to  eorry 
oat  the  extensions  of  the  offioes  in  Boar-laoo,  alreaily  rotorr«l  te 
A  depuutioo  was  appointed  some  time  ago  to  visit  Olo^vov 
obtain  information  with  reference  to  the  oyotoiii  cf 

Kurfued  there,  and  it  was  mentioood  that  tlio  m 
Ave  for  (Glasgow  on  this  Friday  afternoon. 

New  Catalogno.  —We  have  received  a  copy  of  the  sew  ttimlott^m 
iaaued  by  the  Newton  F^lectHcal  Works,  Ltmited.  of  Tattnbon. 
The  spoeialilios  of  the  list  are  the  now  well  known  Taunton  dynmmm 
and  motors,  of  which  snces.  wolghti^  and  prioee  are  givoii*  Wa  alio 
noUoo  a  '' photogrmpli  of  130b.h.p.  iloolrioai  mm  hftttlogo  plaai 
working  at  six  miles  an  hoor,  with  friotioa  brmko  and  oiaa/^** !» 
which,  if  the  inscription  is  eofreo^  tkm  oo^rmvot 
supplied  a  quantity  of  dotaiL  A  deaeripltoii  of  m 
motor  atarting  switch  shows  that  the  arraoffomoiita  aro 
give  every  satisfaction  in  preventing  rualtoa  ol  oorronlu 

Ityiitt.— The  report  ol   the  commlttoe   has   boon   adi 
the    Town    Council.      This    et4Uod    lliat    ihoy 
the  resolution   of  the   Hall   of   Nov,  lo  aa  to  jiutliiig  km 
forthwith  the  King's  Lyon  £l#otric  Lighlinft  Ocdor,    IMi» 
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after  a  lei^thened  diocassion  it  was  agreed  that  in  the  opinion  of 
ttooommiKtee  it  would  be  advisable  for  the  Corporation  tbem- 
MlfM  to  undertake  the  lightinic  of  the  town  by  electricity ;  and 
fehAt  it  be  recommended  that  the  committee  be  empowered  to 
engage  the  eerviceB  of  an  expert  to  advise  and  report  upon  the 
best  meaoa  of  carrying  out  a  scheme  of  electric  lighting  in  the 
borough  and  the  cost  thereof. 


—  At  a  meeting  of  the  Urban  Council,  a  letter  wa^ 

nbmitted  from  the  secretary  of  the  General  Electrolytic  Patent 

Company,  dated  St.  Helens,  statipg  that  the  company  were  pre- 

paring  a  enbsidiary  public  company  to  work  some  of  the  Hargreaves^ 

Bird  electrolytic  patents  in  Great  Britain.     They  were  giving 

&roarab1a  consideration  to  a  site  at  Cledford  road.  Middlewich. 

The  communication  asked  what  concessions    the  Council  were 

prepared  to  give  to  induce  the  Board  to  decide  on  a  site  in  their 

district.     It  was  decided  to  authorise  the  clerk  to  write,  sUimg 

tliat  the  Council  were  prepared  to  give  concessions  to  encour&f;e 

trade,  which  had  been  much  depressed  in  the  district. 

Ueadodao. — It  appears  that  a  serious  hitch  has  occurred  in  the 
}xY>po§ed  electric  tramway  scheme  for  Llandudno.  Mr.  John^ori} 
mlicitor  to  the  District  Council,  stated  at  the  last  meeting  of  ihe 
Coancil  oommittee  that  Lord  Mostyn  absolately  refused  to  allow 
zhe  tramway  to  go  along  any  of  his  land,  and  even  declined  to 
receive  »  deputation.  Under  the  Tramways  Act  the  Council 
caoooc  oompuleorily  acquire  land  without  a  special  Act  of  Parlia^ 
naeat,  although  the  promoters  under  the  Light  Railways  Act  can 
do  eo.  Messrs.  Johnson,  Marks,  and  Stevenson  have  gone  to 
Loodop  to  interview  the  Board  of  Trade  on  the  subject,  the 
Conocil  having  given  notice  to  apply  for  a  provisional  order  next 


— At  the  monthly  meeting  of  the  Urban  District 
Cocincil,  the  Chairman  introduced  the  question  of  an  electr-ic 
UehtiDg  company  who  are  seeking  parliamentary  powers  bo 
esCAbliafli  a  centre  at  Warsop.  and  supply  electric  power  within  a 
radius  of  25  miles  from  that  place.  The  clerk  had  written  to  the 
Darley,  Bakewell,  Wirksworth,  and  Matlock  Bath  Councils  on  the 
cobjeee,  hot  had  not  as  yet  received  replies.  If  the  power«t 
mght  by  the  company  were  granted,  they  would  have  a  monopoly 
ia  their  hands.  This  would  be  placing  a  mono[K)ly  in  the  hande 
of  entire  artrangers,  and  if  it  were  obtained  by  the  company  the 
Coencil  oonld  not  do  anything  for  themselves  in  the  way  of 
dectric  lighting.  The  Council  decided  to  oppose  the  scheme,  and 
£sr  die  present  the  matter  is  to  be  left  in  the  hands  of  the 
E'lxliamentary  Committee. 

Wblfei  liepiil — A  short  time  ago  the  District  Board  decided  to 
ppend  £5,(.N)0  in  the  acquisition  of  land  adjoining  the  destructor 
la  George-yard  for  the  purpose  of  erecting  an  electric  lij^htin^ 
fcation.  Since  then  the  Electric  Lighting  Committee  have  been 
eaeridering  the  question,  and  have  refused  offers  from  various 
prii'tte  oompaniee.  Last  week  the  committee  journeyed  to 
Brightoa  to  view  the  electric  lighting  works  there.  The  com- 
■itcee  made  a  thorough  inspection  of  the  works,  and  were  most 
hvoorahly  impreaeed  with  the  Brighton  system,  which  in  naid  to 
bediflhreot  to  that  in  many  other  provincial  towns  which  hnve 
liopccd  electric  light.  The  charge  is  7d.  for  the  first  unit  aod 
1^.  per  unit  after  for  each  day's  consumption.  The  committee 
will  embody  the  report  of  their  visit  in  a  special  report  to  the 
Diitriet  Board,  which  will  be  considered  at  an  early  meeting. 

Ital  Htetlapool. — An  enquiry  was  held  on  behalf  of  the  Local 
GovaraiDent  Board  at  West  Hartlepool  last  week  into  the  proposal 
ef  the  Corporation  to  borrow  £30,00(i  for  the  purposes  of  electric 
S|:htiDg.  Colonel  Luard,  R.E.,  conducted  the  enijuiry,  nnd  Mr. 
BnvB,  C.E.,  borough  surveyor,  and  Prof.  Kennedy,  electrical 
vport,  were  also  present.  There  was  no  opposition  to  either 
fnjfct.  Prof.  Kennedy  went  exhaustively  into  details  respecting 
thi  proposed  installation 'and  completion  of  the  necessary  arran^e- 
■ntf  to  complete  the  scheme  for  lighting  the  town  as  proposed. 
It  Mid  that  would  recjuire  three  boilers  with  five  engines,  and 
Aitihe  power  could  be  employed  for  purposes  of  traction  as  well 
■  hfhiing :  that  provision  would  also  be  made  for  securing  a 
.%ht  load  without  the  aid  of  engine  power,  and  that  a  railway 
itag  weald  be  put  in  to  connect  the  depot  with  the  North - 
Es^tam  Railway  system.  The  Mayor  said  that  both  the  (-orpora 
Mb  sod  the  town  entirely  favoured  the  scheme. 

WlMkeaCer. — The  Council  have  adopted  the  following  report  of 
iti fiommittee  :  "The  Winchester  Electric  Light  and  Power  Com- 
pny,  limitedy  have  deposited  plans  showing  the  manner  in  which 
iheudertaken  propose  laying  the  mains  for  the  supply  of  ener|ry 
Oder  the  electric  lighting  order  of  1895  transferred  to  the  in, 
^Qfether  with  the  description  of  the  system  proposed  to  be 
■dopted.  The  Board  of  Trade  have  also  written,  stating  that  they 
mead  to  approve  of  the  scheme  subject  to  their  regulations  for 
ecaring  the  aafety  of  the  public,  and  for  ensuring  a  proper  and 
■fioent  supply  of  energy  and  also  subject  to  any  observations 
vkidi  the  Corporation  may  wish  to  offer.  The  Council  ia  advised 
tft?0UiD  the  services  of  an  expert.  It  is  thought  that  a  visit  of  a 
inrdayi  woald  be  sufficient  for  that  purpose.  It  is  felt  desirable 
:kK  the  Guildhall  should  be  connected  with  the  telephone  system, 
md  die  CouDcil  are  recommended  to  enter  into  a  contract  for  two 
TMn  certain  with  the  National  Telephone  Company,  Limited,  ab 
4e  Mmaal  charge  of  £8.'* 

Wotttfaetar  Bleotrle  Supply  CorperatioB.— An  issue  ab 
W  ■  anoonnced  by  the  Westminster  Electric  Supply  Cor- 
paacaoa.  Limited,  of  £200,000,  out  of  a  total  of  £'250,00U 
^;  per  oeot.  first  mortgage  debentures  of  XlOtt  each.  The  Cor 
intua,  which  haa  a  capital  of  £399.500,  in  £5  shares,  fully  |>aid, 

I  *a  lauded  in  1888,  cma-iB  authorised  to  supply  electricity  in  the 
teioc  of  BCayfair,  Westminster,  Belgravia,  and  Pimlico.    The 


debentures  now  issued  wlU  be  redeemable  on  March  I,  1920,  but 
the  tji rectors  may  pay  them  off  before  that  date  at  a  premium  of 
£5  tjer  ceot.  The  prospectus  states  that  arranj^ements  have  been 
made  with  Harcliiy  and  Co.'fl  Bank,  1,  Pall-mall  Eaat,  S-W,,  in 
connection  with  the  present  issue,  to  cerry  out  the  redemption  of 
the  5  per  cent,  and  4|  per  cent,  first  mortgage  debentures  and 
premium  thereon  on  March  1  next.  The  balance  received  will  be 
applied  in  the  extension  of  existing  stationf,  and  in  the  provision 
of  plant  and  machinery  to  meet  the  increase  of  business.  The 
figures  given  show  that  the  company's  buaineps  haa  steadily 
pro^res^ed  during  the  past  four  years.  The  subscription  Imt  opens 
to  day,  closing  on  Monday  both  for  town  and  country. 

JLtrdtle.— The  Town  Council  have  considered  the  propoealt  of 
the  Scottish  House-to-Houae  Electricity  Company,  Limited,  and 
q(  the  Electric  Extension  Company,  Limited,  as  to  transferring 
the  Town  Council's  electric  light  order,  but  have  deferred  coming 
to  any  decision  until  they  know  what  the  company  who  may  work 
the  proposed  tramways  ma^-  require.  At  the  meeting  of  the  Sani* 
taryUommit tee  a  letter  was  read  from  the  Electric  Construction 
Company^  Limited,  together  with  relative  outline  of  proposals^ 
inter  n^ia,  for  the  erection  of  a  dust  destructor  to  be  equipped  in 
coimection  with  the  proiKksed  electricity  generating  station  for  the 
purpose  nl  the  destruction  of  houi>e  refuse.  The  meeting  deferred 
consideration  cf  the  matter,  it  being  stated  that  it  was  coni^idered 
too  hi^h  a  price  to  pay  whan  they  could  get  rid  of  the  refuse 
without  much  trouble,  A  letter  wa^  read  from  Mr,  (}.  D, 
Shearer,  secretary  of  the  Airdrie  Landlords^  AssDciation,  referring 
to  the  announcement  of  the  appUcation  by  the  Council  bo  the 
Board  of  Trade  for  a  provisional  order  for  the  electric  lighting  of 
the  streets  and  public  places,  and  requesting  that  the  Conn  oil 
should  take  over  at  once  streets  that  were  not  yet  taken  over,  and 
save  extra  expense  coming  upon  the  landlords  afterwards*  The 
matter  was  referred  to  the  Lighting  Committee. 

Oreenwioli  —  Ab  the  last  meeting  of  the  District  Board  of  Works, 
the  (rreeowich  Committee  reported  that  they  had  had  under 
conmderation  the  question  of  erecting  a  du^t  destructor  in  the 
pavi^ih  and  the  proviBion  of  a  auibable  site,  and  had  had  submitted 
to  them  a  site  lyiri^  at  the  rear  of  land  adjoining  the  west  side 
of  the  approach  road  to  Black  wall  Tunnel,  and  bounded  on  its 
western  svde  by  the  back  of  the  Thames  Soapworki.  The  land 
i^a^t  zibiut  nineacioti  in  extent,  and  had  throe  entrances  from  the 
main  road,  and  the  fee  simple^,  the  committee  were  informed  by 
the  agent,  could  be  oc  qui  red  at  the  rate  of  £00(>  per  acre»  The 
committee  were  of  opinion  that  the  land  would  be  of  great  value 
to  the  Board,  and  recommended  that  the  Board  acquire  it,  and 
that  the  I^ndon  County  i^onneil  he  asked  for  a  loan  for  the 
purpose.  The  report  was  adopted.  The  secretary  of  the  County 
of  London  and  Brush  Provincial  Electric  Li(;hting  Company 
having  written  asking  the  consent  of  the  Dietriot  Board  to  their 
application  for  a  provij>i octal  order  for  the  lighting  of  the  Board's 
district  by  electricity,  and  adding  that,  in  the  event  of  consent 
beio^  given,  the  company  woald  be  pre|jared  to  give  the  Board 
the  right  to  purchase  the  undertaking  on  favourable  terms  at  the 
expiration  of  7,  14,  or  21  years,  the  Board  decided  to  adjourn 
the  consideration  of  the  matter  until  a  copy  of  the  order  had  been 
obtained. 

Blackpool. — At  a  meetiog  of  the  Town  Council,  Major  Cardew's 
report  on  hie  enquiry  as  to  the  proposed  alteration  in  the  mode  of 
electric  traction  on  the  Black (lool  Cor [juration  tramways  was 
referred  to  the  chairman  of  the  Electric  Lighting  and  Tramways 
Committee^  the  town  clerk,  and  the  borough  electrical  engineer 
for  report  bhereon^  That  committee  recommended  that  under 
the  authority  of  the  Blackpool  Corporation  Tramways  Order, 
]s^'k  a  tramway  be  fijrbhwtbh  constructed  from  the  westerly  end 
of  Cocker  atreet  along  the  rood  in  front  of  Cart  ton -terrace,  and 
along  (^ueenV  Drive,  Claremont  Park,  to  the  road  known  as  the 
(rynn  :  that  the  borough  surveyor  be  instructed  to  prepare  the 
requisite  plans  and  descriptions  of  the  permanent  way  for  the 
tramway  referred  to  in  the  last  resolution  for  submisaion  to 
the  Board  of  Trade  for  their  approval ;  that  applieation  be 
made  to  the  Board  of  Trade  for  the  approval  of  the  Board  to  the 
£tdoj)tion  of  the  overhead  trolley  ^ysteni  of  electric  traction  on 
the  Coritor*! ion's  tramways  from  Talbot-square  to  the  (Jynn,  and 
the  borough  electrical  engineer  be  instructed  to  prepare  the 
ntcessary  drawings  and  description  for  the  Board.  The  confirma- 
tion of  the  minutes  of  the  committee  was  agreed  upon  by  the 
Town  Council  after  \  lengthy  di^uselon.  In  consequence  of  the 
above  decision  it  has  been  de elided  to  give  notice  to  the  owners  of 
lands  and  buildings  in  Claremont  I'ark  to  diseontinue  for  10  years 
the  tolls  hitherto  in  force, 

Oldluun,  Asbton,  and  Hyde  Elect rle  Tramway, — The  Electric 
a nd  a onern  1 1 ii veatmeo t Com pany  h a v o olFered  t b is  week ^ for  su bicdp- 
iion  ab  par^  the  whole  of  the  share  capital  of  the  Oldham.  Ash  ton, 
and  Hyde  Klcctric  Tram  way  ^  Limited— namely,  Jt'80,iiCNi  In  £111 
sharoH,  divided  into  4 JIM  ft  per  cont«  cumulative  preference  and 
4JMM}  ordinary.  There  will  also  he  an  issue  of  £4i.)/*iKJ  debonturos 
as  occasion  refjuires.  The  prpspactus  states  that  the  company  has 
been  formed  to  construct  and  work  an  electric  triimway  eight 
milen  in  leng^th  from  the  boundary  of  Okibami  throu^^h  Ashton- 
undor-Lyne,  Audeoshaw,  and  Denton,  bo  Hydoi  as  authonsed  by 
a  provisional  order  granted  bo  the  British  Electric  Traction 
(Pioneer)  Company,  and  which  continues  in  force  in  perpetuity 
subject  to  the  right  of  the  local  authorities  to  purchase  the  ttnder- 
bakini^  under  the  Tramways  Act.  The  electrical  energy  will  be 
supplied  by  bhe  Curporabion  of  Ashton  under  an  agreement, 
Abnub  £14>.iXki  |jer  annum  net  profits  are  estimated.  The 
permanent  way  is  being  laid,  and  the  whole  of  the  equipment  and 
rolling-stock  will  bo  provided  by  the  British  Thomson -Houston 
Company.     The  total  purchase  prioe  is  £i\)d,3i}2,  which  includei 
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Ui«  cost  of  the  parliamentary  ^xiwere  and  all  preliminary  expensoH 

up  to  the  firflt  i^onerHl  allotment  and  the  benefit  of  [larfiamentary 
and  other  tcirnKJrary  fJ<5f>o«it*«  of  £*2, 1  T'j.  The  contriLcte  provide  for 
the  completion  of  the  workfl  within  I  If  months,  and  the  tramway 
will  bo  formal ly  traiiftferred  to  the  oompany*  aubject  to  the 
approval  of  the  Board  of  Tradoi  upon  the  expiration  of  fitx  tnonthfi 
from  the  date  of  opening. 

Oiuit«rbary,  -The  City  Council  will  oonaider  to-day  the  re^30^t 
of  the  HIectric  Ijiifhtinsr  Committee  embodyiof^  the  report  of  the 
coniruLting  ertj^ineor^  Mr.  Robert  Hammond,  U(x>n  ihe  tenders 
rereoUy  iubnutted  for  the  supply  and  erection  of  plant  and  maina 
on  the  low  ren»«ion  pystem  for  the  jnunicipal  electricity  «upply 
undertakintf.  The  committee'^  recommendation  l»  an  follows  : 
The  committee  (Acting  upon  the  advice  of  the  electrical  enjflneer) 
reoommend  that  the  foUowini;  tenders  be  ftccepte<J,  and  that  the 
corporate  seal  be  affixed  to  the  necessary  contracts  and  bonds: 
(Sootion  A)  boiler-hou^e  plant -Linca*hir©  boilers  and  accessories, 
mechanical  srokerp,  Utd  pump,  injector  economiaer,  electric 
motor,  H>  Taylor  and  Sons,  £1,512  ;  (B)  engine  house  plant— 
•team  dynamos  and  acceseorieji,  condensers,  oil  filter,  steam, 
•xhaust,  feed,  blow  ^  ofT,  and  sundry  pipes,  valves,  feed- 
water  and  storage  tanks,  etc.,  India  Rubber  and  Gutta  Percha 
Tdei^raph  Works  Company,  Limited,  £3,773.  13«,  :  iC)  over 
bead  travellinpf  crane,  J,  Spenoer  and  Co.,  £235;  (D)  switch- 
board  and  ii»*ti  uments,  Croropton  and  Co.,  Limited,  £999;  (E) 
AOOtimulatori'^  Chloride  Etcctricai  Storage  Syndicate,  £1,165;  (F} 
mains  — insulated  cables  and  trenchin^f  Fowler  Waring  Cables  Com- 
pany, Limited,  £5  330  ;  {H)  public  lamps — arc  and  incandescent 
etreet  lamps,  lamp  posts,  and  brackets,  Crompton  and  Co.,  Limited, 
£1,400  ;  (H)  meters,  S.  Z,  de  Ferranti.  Limited,  £262.  10^.  Total, 
£14,6S3.  Ss.  tn  addition  to  the  plant  included  in  the  above  sections, 
the  wlimate  laid  before  tho  Local  Cjvernment  ffoard  inspector 
iooloded  connecting  consumers  to  mains  £LiXH>,  and  reinstatement 
of  roads  and  footwayt  £oiX).  The  estimated  expenditure  in  res^iect 
of  the  above  items  was  £Li,H5(),  n»  aj^atnst  the  totals  of  the  recom- 
mended tenders,  etc,  of  £ie,IS3.  3^..  the  difference  of  £334.  13.s 
being  more  than  covered  by  the  amount  included  in  tho  estimate 
for  contiogenciei*. 

Newcaetle-imder-X*yme.— At  the  laat  meeting  of  the  Town 
Council  the  General  ISirposes  ("ommittee  recommended  that  the 
cerporate  eeal  be  aflixed  lo  the  objections  to  the  proposed  tramway 
from  Stoke  to  Newcastle.     Alderman  Bti^^s  thou^^ht  it  due  to  the 

fiubltc  to  explain  this  action  of  the  Council.  In  the  latter  part  of 
$06  a  scheme  was  proposed  for  extendinjj  the  tramway  from 
Hanley  to  Newcastle  by  a  new  electric  tramway  company,  but  on 
aa  enquiry  by  the  iKical  Government  Board,  the  contention  of  the 
Kewtaitle  i>)rpoiation  that  the  scheme  did  not  give  sufficient 
ficriittiie  for  Newcastle  unless  the  tine  was  continued  to  Silverdale, 
QmttatUmt  and  Wo  Is  tan  ton,  was  allowed,  f'rom  some  reasons, 
■D^qaito  explainable,  a  fresh  scheme  had  been  suddenly  brought 
fonraid  by  tfoe  old  tramway  company,  to  run  from  High  street, 
Bijire,  to  m  top  of  (George  street,  Newcastle,  and  then  to  diverge 
|pOi»  tk»  orif^nal  track  and  proceed  by  way  of  Albert  street  and 
Rip^  street  to  NelMtn-plaoe.  The  object  of  this  scheme,  he 
llMimht  was  to  cooaect  Stoke  and  Han  ley  wit  I)  Newcastle  without 
cur|iB|e  out  the  agreement  to  continue  the  lines  to  Stlverdale, 
rton,  and  Wolstaoton.  The  Council  fought  very  hard  12 
I  ago  for  tbeee  privileges,  and  it  wac  felt  that  they  should 
Ml aJlov  their  atreeta  to  be  broken  up  iinlose  they  could  get  an 
wSrfmiwd  advanieire.  A  deputation  from  the  Stoke  CoriK^raiion 
hmd  o^oeuUed  with  the  General  Pur(io«es  Committee  and  had 
agietid  that  if  the  tramway  was  constructed  to  Newcastle  it  should 
r«fi  by  thm  direct  ronte  ui  Neleon-place  instead  of  the  proponed 
rottta.  They  woold  therefore  withhold  their  sanction  to  tht? 
alKnMitfe  eefaeme.  The  old  plan,  he  submitted,  had  been 
^ktnmt/b^f  ooasidered,  and  while  they  were  witling  to  agree  to  a 
UmmiWmjf  Jr^m  St/'t-^  f^^^^^  were  not  prepared  to  abandon  the 
I  tliey  ha  i  'm  the  Electric  Traction  Company  to 

ri,  and  WoUtanton.     The  resolution 
4iy  adopted. 

MtflWA-^ — Oa  tbe  I2ih  inst.  the  Corporation  unanimously 
MRMd  to  tlie  foliowioff  resolution  :  *  That  the  chairman  and 
Mfpiuj^ltairman  be  aathorised  to  negoiiato  with  the  repreaenta^ 
tfeai  of  llw  fibeffield  Electric  Light  and  Power  Company  on  the 
ialovlM  lamM  imiiilj.  £*220  of  Sheffield  Corporation  2^  per 
^tmiL  ■jaatiiiahle  etoek  for  every  £100  of  the  sum  properly 
apiPdod  bf  tJM  company  opon  their  undertaking  and  chargeable 
to  titg^'  aeooafil«  provided  that  tbe  basis  be  that  the  sale 
Wkm  iii0(  ae  from  Sept.  29  laat,  and  not  from  Dec.  31,  as  men 
Itoad  Im  the  lotter  of  MoMrt.  Broomhead,  Wigbtman,  and  Moore, 
mmA  thai  tbe  amount  pf  lucb  capital  expenditure  shall  not  in  any 
#«*«ttt  exceed  £112,000,  any  further  expenditure  properly  made 
biliig  re|Mud  to  tbe  company  with  5  per  cent,  interest  from  the 
daie  of  P^meftl,'*  A  snb^oommittee  of  tbe  Tramways  Committee 
bfteo  MJiOtid  a  iita  for  a  power  station  for  electric  traction  at 
StIlfeMi  lalamit  and  bave  recommended  that  itept  be  taken  to 
pafebaea  Ibe  pivpcrty.  The  city  surveyor  has  been  aotborlsed  to 
Mueeed  wltli  ibe  geltiog  ool  of  plane  for  the  power  station.  Tho 
Tcaaiiwmya  Coamntco  bare  eooiidered  40  application t  for  the 
el  reildee*  eleotrioal  engineer,  and  recommended  the 
at  Qi  Mr.  A.  Llewellyn  Fell,  MJ.E.E.,  of  Cotk.  at  a 
f  oC  iMO  per  aamiA*  to  be  increaned  by  annual  inerementa 
«l  £b  m  iSf9^  par  aiiavm.  The  committee  have  rocommooiled 
d  of  (ude  standards  from  the  Moorbead 
it  Cbanet,  aod  on  tho  AttorcUtle  section,  where  tbe 
dfef  ewyo>  oomMofe  neceasary.  The  committee  have  also  reoom- 
Mnad  libi  CbeacU  to  oppoee  tbe  appUcattoo  to  Parliament,  by  a 
a  f^^mtyamy  calM  iba  Oenetal  Power  bietri bating  C^muany,  for  an 
Ail  to  wm^wm  tlia  oomfNuiy  to  prodeoe,  itoce,  eoppiy,  aod  aeli 
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electrical  energy  for  public  and  private  lightiof,  modra 
and  other  public  and  private  purposee,  in  an  area  oo»|)  * 
much  of  the  counties  of  Derby,  Nottingham,   Liiieola, 
West  Hiding  of  Yorkshire  ae  is  contained  by  a  circle  Af%wn  j 
radius  of  2b  miles  from  Waraop,  Sheffield  being  within  thai  r^ 

G'aagow,— At  the  laat  meeting  of  the  Corporation  tbt 
trnmcars  came  in  for  a  considerable  ahare  of  tbe  debate,^ 
Chishotm  moved  :  ''  That  the  Tramways  Committee  b«  f 
to  consider  and  report  aj9  to  the  kind  of  car  to  be  fti 
Springburn  route,  and,  in  view  of  the  f*ct  that  it  is  oe 
that  single  decked  oars  alone  are  in  process  of  erection,  i 
mittoe  be  specially  instructed  to  consider  and  report  aa  feo  I 
of  double  decked  cars  as  well/'  The  Lord  Profoet  aild 
Chisholm  was.  of  course,  aware  that  in  tho  month  of 
the  general  manager  reported  to  the  committee  on  tbe  eqe 
of  this  route,  and  in  that  report  he  recommended  tba& 
decked  cars  should  be  atljpted.  That  report  was  appromed 
the  committee,  and  it  was  afterwards  approved  by  the  Co 
It  was  perfectly  competent,  therefore,  for  the  Corfx 
approve  of  the  introduction  of  double  decked  oara«  bui  Ibej  < 
not  upset  the  resolution  at  which  they  had  alreadyamvmL  , 
Wallace  said  it  was  not  in  the  intention  of  the  faille 
mittee  to  introduce  single-decked  cnr«  on  any  other 
which  electric  traction  might  be  adoptofi  by  the  rtjrporatloal 
tho  Springburn  route.  If  this  motion  was  carried,  the  ** 
Trade  would  not  sanction  the  Often ing  of  this  line.  They  I 
u  reminder  from  the  Board  of  Trade  that  there  would  be  dli 
in  this  matter.  As  he  had  told  them  before  they  had  dUiiMMf  | 
petting  sanction  to  run  cars  drawn  by  horsee  nnm  tbebr  ' 
when  they  introduced  the  electric  motor  they  intacii 
difficulty  very  greatly.  He  believed  they  would  not  be  \ 
to  run  double-decked  motorcars.  The  committee  bad  aeied  a^l 
minute  of  the  Corporation,  and  2<j  cars  were  already  i 
pleted.  They  would  not,  therefore,  at  tbia  stage  tarti  rigbi] 
and  face  the  other  way  ;  but  again  he  gave  the  aaeufmaoa  iM 
committee  had  no  intention  of  introducing  iingla^laolBai  9aBti\ 
any  other  route.  After  considerable  discasaloiit  tbe  Lord  P 
asked  Mr.  Chisholm  not  to  prese  his  motion.  Let  tbe 
trial  of  the  single  decked  cars.  He  did  not  think  very  tpoeb  I 
would  be  done  were  the  motion  accepted.  But  be  did  n«l  1 
forcing  the  hand  of  a  committee  which  was  making  an 
endeavour  to  solve  a  difficult  question.  Mr.  Chiabooa  aaj 
had  his  proposal  been  an  instruction  to  the  committoa  ba 
cheerfully  have  complied  with  the  Lord  Provoet'e  ren^ea 
considered  it  was  an  agt^ravation  on  tbe  part  of  tbe  ooovi 
decline  to  consider  and  reportv  Therefore  he  declined  lo  \ 
draw.  At  this  stage  tbe  discussion  was  brought  to  a  eloae  b^  I 
L^rd  Provost  intimating  that  Mr.  Wallace  had  ooovcyed  t«[ 
the  information  that  he  would  accept  the  motion*  in  auaM  ' 
< question  when  the  tramway  tine  would  be  laid  dow«  Um| 
street,  Mr.  Wallace  said  the  matter  was  oodec  ib«  oaaatdC 
of  the  Tramways  Committee,  along  wilb  otbar  miktBtkamtk 
did  not  state  it  officially,  hot  his  impteeaion  waa  tbafe  Iba^ 
street  line  would  be  one  of  the  first  lines  undertaken*  Dr. 
said  be  bad  put  the  question  in  tbe  committee,  aod  be  i 
that  the  S{>ecitication8  were  nearly  ready* 

Hereford.  — Mr.  Thoe,  L  Milter,  consulting  eogiiieac;  Liv 
ha-fi  been  appointed  to  advise  the  City  Council  on  tbelr  ' 
lighting  schema     At  the  last   meeting  of   tbe  C^mncil   i 
containing  the  following  questions  to  the  chairman  of  thm  1 
Committee  was  referred  to  :  (1)  What  progresa  bad  btan  ) 
the  matter  of  the   provisional  order  sinoe  tbe  apadal 
meeting  on  Dec,   H?    (2)  What  etfect  would  tbe  faataT' 
the  electric  light  by  the  Corporation  hare  apott  Iba   | 
undertaking  7    (3)  Whether  the  present  manager  of  tb^  i 
could  also  manage  the   proposed  electricity  worka 
assistant  manager  ?    (i)  Whether  it  was  intended  to  «il 
Miller 'a  re{Jort  and  figures  to  an  inde^iendeat  expert  for  i 
tion  and  report  before  acting  upon  tbem  T    (5)  Wbeibai 
proceeding  with  the  scheme  tbe  Q>anell  iroald  aak  Iba  i 
the  ratepayers  ?    And  (ft)  would  tbe  pfoviakNial  order 
ioatallations.      The  Chairman  of   the    Finance 
as     to    queation     No,    1,    he    could    say    that    tbe    paws 
been  deposited    and    haii    been    foond   to  ba  in  re«alar   fi 
and  the  matter  awaited  the  jpleaiure  of    tbe   Board   ol 
He  must  beg  for  tbe  aeoooa  and  tbird  qaaattom    to   ba  , 
to  the  chairman  of  tbe  Gee  Qommtlkm,    WItb  itfiid  to  Ni 
he   thought   that   qneettoo  tn^^ved  a  faOaqr.  bacaaai 
clearly    put  to  the   Council   when  they  rabcutlid   Mr. 
estimate  for  adoption  that  it  did  not  biad  tb««i  «e  aiijl^ 
policy  in  any  way  whatever.     That  eatimate  waa  want  ml 
(^articular  purpose— 14>  submit  to  the  Hoard  of  Trade  mwh 
ot  her  papera,  in  order  to  briof  tbeir  ap|di<ili»si  in  | 
but  they  were  by  no  maani  oomiaitiid  to^aft  adiiMM 
t  I.X-.  ^,^.nt  anv  of  the  tatepayife'  aioa^  It  iroald  ba  < 
r  the  whole  qoeetioa  agabi.    AstoqaattJ 
t  would  beobvlottatbatltwaabardlyfor  biaftloi 

tiie  action  of  the  Corimration  In  Ibat  mailer.     Hk  |ici«naia4 
a«  to  what  should  be  dotie  was  tbat,  wm  mott  ae  tbey  bad  <  ' 
the  order,  they  should  have  plavi  QMde  and  a  eaf«ial  ' 
prefiared  »i  to  what  it  would  ooel  tktm  Id  mofwid^  tbi 
streets  wiUi  tbe  eleetric  light.    Tbi«y  abaald  tbaa  i«1 
eatimate  to  tbe  ooenpiera  of  t  he  vanoaa  tli^eeta  (i 
all  to  tbe  oompuleory  areaV     If  tbey  bad  baav 
the  people  did  not  want  tbe  eleelfie  l%bc,  aod  m 
cost,   he  thooght  they  ebomUl  ibaa,  m%  alt 
scheme  and  leave  It  open  for  •oaaottt  alee  b 
thought  tliere  would  be  a  eonrfdatiblB  aiiiabM 
laadttg  etraela  vbo  wo«bi  bava  IL    Aa  la 


vaakl  ana 
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Mr  the  proTirional  order  woold  stop  private  installations,  he 
Mrtainly  not.  He  did  not  think  it  would  prevent  anyone 
Ishing  priTate  installations.  It  was  stated  that  the  difficulty 
the  point  that  before  the  Corporation  oould  get  their  light 
incipal  tradesmen  would  have  installed  their  own. 


I. — The  committee  of  the  whole  Town  Council  at  the 
leeting  instructed  the  town  clerk  to  apply  to  Messrs.  Webb 
o.  for  24  copies  of  the  order  proposed  to  be  made  by  the 
Raihray  Commissioners  authorising  the  construction  of  the 
raflwaya  in  the  Isle  of  Thanet.  It  was  uoanimously  resolved 
arm  the  Electric  Supply  Corporation,  Limited,  that  the 
Coaoeil  decline  to  grant  an  interview  to  a  representative  of 
mpany  oo  the  subject  of  the  company's  application  for  a  pro- 
ftl  order  with  regard  to  the  borough,  and  that  the  Council 

that  they  will  strenuocsly  oppose  the  making  of  the  order. 
Mnmittee,  having  considered  the  draft  of  the  order  which  the 
Railway  Commissioners  propose  to  make  authorising  the 
DCtioD  -oif  light  railways  in  the  Isle  of  Tbanet,  it  was  resolved 
le  Liffht  Railway  Commissioners  be  requested  to  omit  from 
ler  that  part  of  the  proposed  lino  of  railway  which  extends 
ird  from  the  junction  of  the  Plains  of  Waterloo  with 
gtOD-creecent.  The  Mayor,  Aldermen  Wood,  Syke?,  Emett, 
and  Bradley,  and  Councillors  Gwyn,  Port,  Poole,  Dowlinfir, 
ftylor  voted  for  the  resolution  ;  and  Councillors  Stock, 
rd.  Hawkes,  Jayoock,  Bear,  Hodgson,  Bannister,  Cook, 
,    and    Bamett   a«dnst   it.     The   committee    then    pro- 

to  go  through  the  various  clauses  of  the  draft  order, 
(tmcted  the  town  clerk  to  insert  certain  amendments,  and 
laat  the  Light  Railway  Commissioners  to  adopt  the  same. 
lowing  amendment  was  carried  :  '*  That  the  report  of  the 
7  of  the  committee  of  the  whole  Council  of  Dec  30  last  be 
•d,  with  the  exception  that  no  alteration  whatever  be  made 
ioo  4  of  the  draft  order  of  the  Light  Railway  Commissioners. 
it  daiiee  5  of  Section  28  be  altered  to  read  as  follows  :  The 
I  J,  before  completing  the  construction  of  railways  Nos. 
,  shall  aoqaire  sufficient  land  for  the  purposes  of  making  a 
ad  of  the  minimum  width  of  60ft.  from  Thanet- road  to 
'-avenae,  Broadstairs,  on  which  part  of  railway  No.  6  and 
railway  No.  7  is  to  be  constructed,  and  shall,  to  tbereason- 
.tisfactiOD  of  the  road  authorities,  make  on  the  land  so 
d,  along  the  whole  length  of  such  new  road,  a  properly 
d  carriageway  on  part  of  its  width  and  a  suitable  footway 
)  tide  on  Uie  whole  remainder  of  its  width,  and  shall  dedicate 
16^  or  any  part  thereof,  to  the  use  of  the  public  so  soon  as 
1  authority  agrees  to  adopt  it,  subject  to  the  provisions  of 
ler,  and  tide  provision  shall  be  deemed  to  be  in  agreement 
e  meaning  of  the  Public  Health  Act,  1875  ;  that  such  road 
I  completion  become  a  highway  repairable  by  the  inhabitants 


1. — The  town  clerk  has  received  an  application 
to  Midland  Electric  Corporation  for  Power  Distribution, 
1,  for  the  consent  of  the  Town  Council,  as  the  local 
ily,  to  the  draft  of  the  provisional  oider  of  the  company, 
isLig  the  f apply  by  the  companv  of  electrical  energy  for 
and  private  purposes,  as  defined  bv  the  Electric  Lighting 
)83,  within  (amongst  other  places)  the  area  of  this  borough. 
lanation  of  the  application  the  chairman  of  the  directors  of 
mpaoy  has  submitted  a  letter  which  stated  that,  provided 
ilverhampton  Corporation  give  their  assent  to  the  applica- 
the  Board  of  Trade,  the  Midland  Electric  Corporation  agree 
h  to  aapply  electricity  for  lighting  purposes  without  the 
t  of  the  Corporation  ;  (2)  not  to  supply  electricity  for  either 
or  light  to  any  public  concern,  such  as  the  tramway,  inside 
nmgfa  of  Wolverhampton,  which  the  Corporation  has  or 
sve  acqoired,  except  with  the  consent  of  the  Corporation  ; 
It  the  Wolverhampton  Corporation  shall  have  the  option  of 
that  part  of  the  undertaking  that  the  Midland  Electric 
shaUha^ ' 


i  have  inside  the  borough  of  Wolverhampton  at  14 
r  the  date  of  the  order  being  granted  and  at  each  subse- 
pviod  of  seven  years— the  price  to  be  arranged  on  a  fair 
to  be  settled  as  part  of  any  agreement  entered  into  ;  (4)  the 
^Board  of  Trade  unit  for  power  and  manofacturing  purposes 
to  exceed  Id.  Competition  would  not,  the  letter  continaes, 
ivith  the  Corporation,  as  they  would  be  supplying,  as  it  were, 
notartide,  and  to  an  entirely  new  class  of  customer.  While 
ig  Id.  per  unit  at  the  present  time,  the  company  look  upon 
Kue  as  a  maximum  price.  The  Lighting  Committee  in  their 
fcrtate  that  they  have  reason  to  be  satisfied  with  the  success 
kk  attending  the  management  of  the  undertaking  under  their 
ii  The  demand  for  electrical  energy  for  lighting  purposes 
%  iooeasing.  The  committee  are  quite  prepared  to 
f  sleetricity  for  motor  power.  When  a  fair  demand  arises 
hi  porpoee,  thev  have  no  doubt  that  they  will  be  able 
iki  a  considerable  reduction  in  the  prices  for  a  day 
Whilst  the  conmiittee  are  most  anxious  to  encourage 
bdopmeot  of  local  industries,  they  nevertheless  must 
Itteinterestfl  of  the  ratepayers  of  the  borough.  The  report 
Mi:  It  is  obTioos  that  if  a  competitor  is  allowed  to  supplv 
Ulf  for  manafactoring  purposes  within  the  area  over  whicn 
■psratioQ  have  at  the  present  time  virtually  a  monopoly,  at 
V|nee  than  that  at  wnioh  electricity  for  lighting  purposes 
mt  sepplied  by  your  committee,  great  causes  of  complaint 
m,  which  it  will  be  difficult  to  remove  without  probable 
iitiajary  to  the  undertaking  of  the  Corporation.  They, 
■L  aie  df  opinion  that  the  consent  of  the  Council,  as  the 
■BMiritj,  ehoold  not  be  given  to  the  grant  of  the  provisional 
i  the  company,  and  that  if  any  stepe  should  be  taken  by 
ittivifeh  toe  view  of  askiitt  the  Board  of  Trade  to  dispense 
■AaNMenfe,  fllop«  ahoold  be  taken  to  resist  it.    The  com- 


mittee, therefore,  recommend  that  the  town  olerk  be  authorised  to 
communicate  with  the  Board  of  Trade,  intimating  the  decision  of 
the  Council,  and  to  take  such  further  stepe  as  may  be  necessary. 


PROVISIONAL  PATENTS,  1898. 


January  1. 

16.  Improvements  in  the  mannflMtore  ef  diapluragme  for 
eleetroiysia.  John  William  Towers,  "Braniwood," 
Allerton,  near  Liverpool. 

86.  An  improved  eonstmetlea  of  and  method  and  meana  ef 
lading  nndergroond  eleetrleai  eablea  or  eendnetom. 
Thomas  Frederick  John  Truss,  10,  St.  George's-creecent, 
Liverpool. 

45.  ■leetrio  switoh  apiwatna  for  railwaya  to  eaaMe  trmia 
to  reoeive  enrrenta  flrom  signal  station  when  in  eentaet 
with  its  eleetrio  onrrvnt  oosdnotor  (espeetalljr  nselU 
during  fog).     William  Thomas  Brain,  Odessa  Russia. 

58.  Improvements  in  rail  joints  for  eleetrio  rallwaars.  Max 
Barschall,  47,  Lincoln's-inn-fields,  London. 

67.  An  improvement  in  holders  for  eleetrio  glow  lamps 
Henry  Charles  Gover,  Charles  Faraday  Proctor,  and 
William  George  Pipkin,  Bii  kbeok  Bank-chambers,  South- 
ampton-buildings, Chancery-lane,  London.  (Complete 
specification  ) 

M.  Improvements  in  e!eetrioal  advertising  devioes.  Gustavo 
Alfred  Lesieur,  22  Glasshouse-street,  Regent  street, 
London. 

January  3. 
181.  Improvements   in   eleetrio   meters.    Emile    Batault,    21, 

Ely- place,  London. 
188.  Improvements  for  separating  stahle  or  other  salts  and 
generating     electrieity.        Douglas     Frauk     Sinclair, 
Trafalgar-buildings,  Northumberland-avenue,  London. 

184.  Supporting   e'eet  io   accumulators   for  eleetrio  traetloa 

purposes  and   the    like.      Kerbey    Bo  wen,    8,    Great 
Portlaitd'Street,  London. 

185.  Speed-regulating   switoh   for   electHo  traetleB.    Kerbey 

Bowen,   8,   Great    Portland -street,    London.     (Complete 
specification. ) 

143.  Impr  ovemeats  in  eleetrio  aro  lamps.  William  James  Davy 
and  George  Thomas- Davies,  40,  Chancery-lane,  London. 

143.  An  improved  eleotrioal  termlaa*.  Leonard  Ridont,  124, 
Regent-street   London. 

166.  Improvements  in  the  method  ef  flzlag  and  snspendtng 
hare  e'eot  io  oonduoters.  Alexander  Bewicke  Black- 
burn and  Newton  Hall  White,  47.  Lincoln's-inn-fields, 
London. 

January  4. 

166  improvements  in  dynamo-eleotrie  maehlneai  Charles 
Brooke  Crawshaw  and  Claude  William  Hill,  Hubert- 
street,  Leeds-road,  Bradford. 

198.  Support  for  eleetrio  lamps  or  other  flztnres.  Samuel 
Sidney  Bromhead,  171,  Queen  Victoria  street,  London. 
(Otto  Converse  White,  United  States.)  (Complete 
specification.) 

835.  Improvements  in  or  relating  to  dynamo  -  eleetrle 
maehlnes.  Reginald  Belfield,  322,  High  Holbom, 
London.  (The  Westinghouse  Electric  and  Manufacturing 
Company,  United  States.) 

848.  Improvement  in  eleetrio  timopieoes  or  eloOks.  Frederic 
Richard  and  Theodore  Leutz.  8.  Qaality-coort,  Chancery- 
lane,  London.     (dJomplete  specification.) 

January  5. 

864.  ** Aurora"  patent  eleetrio  pipe,  olgar,  and  cigarette 
lighter.  Frederick  William  Whittle,  105.  Liverpool- 
road,  Patricroft,  Manchester. 

366.  Device  for  preventing  the  displaeemeat  of  the  roller 
receiving  the  ourrent  flrom  the  oables  of  eleetrio 
railwajrs  with  overhead  oonduetovs.  Paul  Meyersf eld. 
HI,  Hatton-garden.     (Complete  specification.) 

331.  Improvements    in   preventing   sparking    when   making 
and   breaking   electric   olrouits.     Adolph  Miiller  and 
Henri  Tudor,  4,  South-street,  Finsbury,    London. 
January  6. 

358.  A  new  process  for  the  preparation  of  eleetrio  paste 
aooumulators.  Emil  Kosel  and  Frederick  Frentzel,  73, 
Albert-street,  London. 

373.  Improvements  in  insulated  and  protected  oondnetors 
for  the  transmission  of  eleotrioal  onrrents.  George 
Wilkinson,  73,  St  Stephen'sroad,  Upton  Park,  London. 

383.  Improvements  in  switches  for  starting  meters.  John 
Grice  Statter  and  Chamberlain  and  Hookham,  Limited, 
18,  Southampton-buildings.  Chancery-lane,  London. 

398.  An  improved  eleotrically-propeUed  Moyele.  Stanes  Prem, 
321,  High  Holborn,  London. 

435.  Improvements  iU  and  oonneeted  with  primary  hatteries. 
Samuel  William  Maquay,  55,  Chancery-Une,  London. 
January  7. 

468.  Improvements    in   or   oonneeted   with    eleetrio 

George  Hinde  Nisbett,  15,  Water-street,  LivergooU 
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MS.  ZmproT«m«iita  rttUttng  to  «nc(liMod  motors  or  djn&mot, 

Tercy  RofUng  and    Harry  WaJton  Appleby,    Sanbridtro- 

chftmbere,  Bradford, 
iM.  Automatlo  rheostat   for   use   la   vtartltig   oloctromotors. 

Alfred  FniricK^  HI,  Hatton^arden,   Loudon,     (Complete 

«peciti  cation.) 
ftB5.  IaiproT«m«iit«    In    #teotrlo   olgnAUlaf.     SilvanuB    FhilUps 

ThompK>ji,    Mofljknd,  Cbialeit  •  road,  Weet    Hampfltead, 

LoodoD, 

jANtTAItY    8. 

6S3    Imp'ovtomotita    tn    aleetrlo    are    latnpe.     Arthur   Jefferye 

Hilh,  riytnleigh,  iluildford, 
071.  Improvod  moana  for  maklsit  oleotrleal  oo<mootlon«  upon 

railway  trains.     U'ynford   Brier  ley  and  Robert  Foster, 

4,  St.  Ann >  square,  Manchester. 
5tA.  Improveiooata    In    uadergroaad    condalts  for   elootrloal 

eoadtiotora.     Edwin  Stanley  Clark,  322,  High    Holborn, 

London. 
S86,  tmprovemcmtB    relating     to    the    monntlng  of   dynamo- 

e!eetrie  maohLnea,     P.    R.    Jackfion   and   Co.,    Limited, 

and  Joseph  Slater  Lew  in,  3-22,  Hijfh  Hoi  born,  London. 
Ml.  ImproTamanta  In  tolopbone  tranamittora,    Alfr^  Graham, 

46,  Lincoln's  ion- fields,  London. 


t0702. 


ITL 


Ml. 


ms. 


8712. 


43ia. 


7B7r 


17M1. 

17118. 


tMll 


SPECIFICATIONS  PUBLISHED. 

1896. 
llaaai  amployed  In  the  otectrolytle  produotloa  of   the 

obloratoo  of  sodium  and  potasalnm.     l*arker. 
Pendants    for    gas,     eleotrlo,     oil,     and    otber   lights. 

Hateley. 
Means  of  telofraptdng   or    tolopbonlng  without  wires. 

Brown  and  Neileon. 
Biootrlo  aro  lamp.     Beaumont. 
Prepaid  o!eetrlo  motor.     Soamefl  and  Crawley. 
Apparatus  for   prupe  ling  fans   or   other  machines  or 

appllanoea  by  moans  of  otootrlolty.     Pickup,    Pickup, 

Ashworth,  and  McClellan. 

1897. 
Kleotrlc   light  and  power    fittings,  eapoolaliy  adapted 

to  boxes  used   in  connection  with   afmoured  conduit 

gyalams  of  wiring.     Bathur^t. 
Bmsh-holdara  for  d]rnamo-«ilectrle  maohlnos.      Jackson 

and  Co.,  Limited,  and  Lowi^, 
aaooadary  battery  p!ate.     Handcock  and  l>ykep. 
nootrlcal  storage  batter  lea.     Wade. 
Arrasgomont   of    He'd  colls   of  shunt    motors   for   use 

with    storage    or     other     batteries,    and    method    of 

oonneotlnf  such  colls  with  the  battertos,     Parker. 
Method  of  and  apparatus  for  the  elootro-dopoaltlon  of 

oopper  and  other  motals  on  rotary  mandrels.     Hey 8. 

(Dumoulin.) 
Orooved   fk'amo    oarrlors   or  supports    lor    holding  or 

aoapondlng  aeoumulator  plates,  photographic  platoa, 

■ad    other    plate*liko    articles.      Thorn pnou.      {Kay»er 

and  C<.,) 
Carrlagso.     Clobbe,   Soatbey,    and   the    Eieotric    Motive 

Power  Company,  Limited. 
Kloetrlo  hooting  dsvlees.     Heye.     (Ched villa.) 
Plrlng    dovloo     for     Intornal  •  combustion      onglaes, 

CI  abbe,  Southey,  and  the   Electric  Motive   Power  Com 

pany,  Limited. 
Kloetrlo  aro  lampa.     Dobaon. 
Dynamos  or  elootrto  motors  and  apparatus  for  drlTlng 

fans  by  oleotrlclty.  dibb^. 
Kloottloal  furnaces.  Patten> 
Ifndergtound    eystems    of    eleotiloal    distribution    for 

Olootno  raUwa>a  and  the  llko.     W  ite.     (Krotsr.,  Allen, 

and  Kelly  } 
Ktoolrlo  railways  on  a  oootlonal   oondmotor    ■ystom. 

Crocker  and  Howe. 
Xloottlo    eontfollors.       The    British     Thomson- Houfiton 

Company,  Limited.  (Reist..) 
Drum  armaturoo   for  dynamo-electric  generators  and 

motors.     Fynn. 
Kloctromagnetlo    circuit    breakers.      Heys.     (Spruance 

and  WaddeLl) 
Elootrolytto  proooos  and  apparatus  for  the  separation 

of  metals  from   tholr   oros    and  solutions.     Mots  and 

Welch. 
AltomatlAg  sloetric  ourremt  motors.     ScbeoffBr. 
Sookota  or  holders  for  oloctrlo  lampa.     Ruieotl. 
Automatic  elroult  broakorm.  Fatrwoaiher.   (The  Crocker- 

Wheeler  Ktoctric  Company.) 
Construction    of    oloetiloal    traaifOrmora    for    nso    In 

throe  wire    ayotoma.     The    British    Thomson  •  Houston 

Company,  Limitod,  and  Hobart. 
Preparation  of  aooumnlator  ptatoa.     Benoert. 
Elootrloal  rosistaneo  apparatna.     Huvrbes. 
Flexible    con4ulta    for    electrical    ooaductota.     Groen- 

i^oJd. 


TRAFFIC  RECEIPTS. 


DoTor  Tramways. — The  traffic  receipts  for  the  wod 
January  K  were  £U7.   Hi.   lOd.     The  mileage  opon  at  1 

2^  miles.  J 

South  Staffordahlro  Tramwaya.— The  trafEc  roturw 
week  ending  Jjnuary  7  were  i.'54l.  Sa.  M..  as  compa 
£.3(iU.  5.«.  2d.  in  the  correi«|x>nding  week  of  the  prerioua  y 

Bristol  Tramwaya.^The  traffic  retnras  for  tbo  wool 
J&nuary  7  were  £2,463.   7«.  7d.,    compared  with  £2«€^ 
for   the  oorroe ponding  period  of  la«t  year,  botnf^  an 
£451.  Ds.  lCk3. 

Birmingham  Tramwaya.~The  traffic  recoipta  for^ 

ending  January    8    were    £3,548.    Oe.    7d.,    as 
£3,077.    24,    Od.   in   the  correepoudiog  week   in  1^97,] 
increaae  of  £470.  18*.  7d. 

Liverpool   Orerhead  Railway.— The    traffic    r«eoif 
rallw^ay  for  the  week    ended  January  9  amoantod   to{ 
compared  with  £1  265  in  the  corresponding  week  of 
year,  beiof^  an  increaae  of  £173. 

City  and  South  London  Bailway.^The  reloms 
ended  January  9  were  £1,124,  compared  with  £1,111  (« 
epooding  period  of  liut  year,  being  an  increase  of  £13^ 
recoipte  for  the     half  year    amount   to   £2,174, 
£2,188  for  the  corroaponding  period  last  year,  1 
of  £14. 

S.D.   Tramways.   Dublin* — The    traffic  receipyil 

ending  December  17  were  £366.  6e.  lOJ.,  as 
£414.  10a.  Od.  in  the  correspoDding  week  in  tho  pn^it 
being  a  decraaBo  of  £4H.  Zs,  2i.  The  number  ol  ps 
carried  was  63  574  in  1897  and  63,798  in  18M.  Thm  m 
returns  up  to  date  are  £15,0.35.  8«*  3d.,  as  compai 
£15,853.  18s.  Id.  last  year,  being  a  docreasa  ol  £81(».  ^*.  I 
mileage  open  is  the  same  as  last  year — vii,»  eight  miles. 
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BlnDlnfliain  Kloetrlo  Supply  Cootpany  ... 
Bruah  ConipAOy,  OrdliitfT 

KoQ.  Cam.,  0  p«reenl.  Prat.  

• 44  per  cent  Dabaotsts  StocOt 
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OrdluuT ..*.. 

Cenu-«1  Loodoo  Eatlway,  Ordloiry  ....... 


PraL  BtU-Slurti., 
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l|  par  c«Dt  Cam.  FraL 
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— Prtif,  Cart. 
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ft  p«r  oaot.  Dvbentora  dCoek 

dif  and  doatb  Loadoo  Saflway,  Ooa 

i  per  o«nk  Dabiolara  Slooh 

fi  par  cant.  fnL  Bhini 

1M 


CotDuilj  of  London  and  Small  fruvtodal  CO.,  CMlBSfy.... 

A  per  oaok  Casi.  Frtl 

Oompton  and  Co.,  f  per  oenL  Caoi.  fi«L  flibvii   4.... 


-  6  per  oaaL  Debaoturat . 
■odSwBB  Dnlted  Ordinary.. 


Idluoo  eod 

b  per  oeot.  tXebeatarat 

Ki«ctric  Cotiatmclloa »  Limited ,  •  • 

7  per  oeciL  CooiBlatira  PML  ...... 

Blmore'e  Copper  DapoelUac. 

Uffioret  Wire  Oonpaay.... .» 

W.  T,  Uenley'i  Telimpb  Wotkh  Ordtnaffy 

— —  7  par  oaot.  Plofeiaooa 


<«•#•••«*•«•«• 


«..».••«&#..  •«.»««i.. 


Boai«-to*Rooea  Oompaoy.  Ordlaaiy 

— —  7  pereant.  Prefaraa«a 

India  Bobber  and  Qalta  Perohs  Worti  . 

— .— 4|  per  cenL  DebeuULree     ...... 

KeDiliiCton  aiid  Kuiitblabfidge  Ordlusffy. 

. 6  per  oeal.  Ptaf.  , 

UDdoD  Klectrte aup^r,  Ordloary  .......„„.,„,. 

Metr^po.Utaa  Slectrk;  aapply,  Umltad,  Ord,  Ha^  lOt-dttW 

*,  M  lll,ll01<8t.KO 

44  per  cent.  Tlret  M ot1fa«s  Dabenlafe  Otoch  , . . ,  | 

N'atloiial  f eiepboae,  Ordlaaiy. ...  ....,.......,.,,•.•••..' 

fl  par  oaot.  Gaai.  nm  FtaL. .....*| 

— .^ e par  eeat,  Caia.  Haoaad  Pnl ,..*  .         .     t 

b  par  oaat.  Xoa.  Cub.  Third  Pfif  .  Mo  MM^ttl 

„         M         M  mr^'-^ 

UpeTceDt.  Dab.  fltoc^.Bad. 

Hotting  Bill  Oooipaiiy *••*•........ 

Ottealal,  Lioiltad,  ai  eliaiae    ....... 

AbSharae ,.*,.«.•• 

Orlaotei  rSepboae  aad  Ilaetiri4i  Goskpaaf 

Bof el  Klectrieal  Cowpaay  of  Moatraal  ■ 

44  per  cent,  rtni  9bare«  MoniBiia  OslMelS 

Soath  Li>oooii  iLlecUlL  !>upply,  Ordluery  ..  ..,...,, 
at.  Jesieei  end  Pall  MaU.  LuoiUd,  t^diaary  .,  ,,. 
T  par  cant.  Prel 
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NOTES. 


Received. — We  have  received  from  Messrs. 
LoDgnuuia  aoopy  of  "Practical  Electricity  and  Magnetism," 
\f  J.  Henderson,  B.Sc.    The  book  is  published  at  6s.  6d. 

ftepoeed  Iceland  Cable.— It  is  reported  that,  with 
a  ?i«v  to  encourage  the  project,  the  Danish  Government 
la?e  promised  the  telegraph  company  an  annual  subsidy 
d  £5,000  fur  20  .years.  As  we  have  notified  before,  the 
«Ue  would  connect  Iceland  with  the  Shetland  Islands. 

«  Jeumal  cf  the  Chemical  Scciety." — The  current 
kne  of  this  Journal  is  rather  rich  in  electro-chemical  notes. 
Stmnl  of  the  abstracts  we  give,  such  as  new  cells, 
JitBiiiiiimion  of  resistance,  copper  voltameter,  etc.  All 
9B  BOtaa  giving  abstracts  on  chemical  subjects  are  extracted 
fpon  the  Journal. 

Iicotiires  fer  Juveniles. — The  course 
on  "  Fire  "  now  being  delivered  by  Dr.  Eamsay  at 
Sodety  of  Arts  is  drawing  together  numerous  and 
audiences.  The  subject  in  question  lends  itself 
U  Bany  experiments,  and  of  this  the  lecturer  avails 
liMelf  moat  fully.  In  his  first  lecture  he  showed  an 
experiment  of  burning  a  diamond  which  was 
by  means  of  a  platinum  wire  heated  by  electricity. 

ftMiUiiticwi  of  Mechanical  Engineers.— The  next 

ig  of  this  institution  is  to  be  held  at  25,  Great  G^orge- 

on  Feb.  10  and  11.     The  interesting  and  somewhat 

discussion  on  Mr.  Philip  Dawson's  paper  on  the 

Merhanical  Features  of  Electric  Traction"  will  be  resumed. 

oilier  papers  to  be  read  are  "  The  First  Report  of  the 

te  Research  Committee,"  by  Prof.  F.  W.  Burstall, 

Steam  Laundry  Machinery,"  by  Mr.  Sidney  Tebbutt. 

Fkeiegraphic  Kzhibition.— The  Royal  Photographic 
ii  organising  an  International  Exhibition  of  Photo- 
Apparatus  and  Photographs,  which  will  open  at  the 
Palace  on  April   27.     In  addition  to  the  usual 
of  pictures,  etc.,  the  leading  firms,  manufacturers, 
imltn  will  be  largely  represented.    There  will  also 
titflDsive  loan    collections,   illustrating  not  only  the 
<rf  photography,  but  its  enormous  scientific  and 
applications,  photo-mechanical  processes,  photo- 
in  colours,  photographs  by  means  of  the  X-rays,  and 
exhibits. 
ViU  Testimcnial  Fund — It  is  intended  to  make 
praBentation  of    the    testimonial    from    the    various 
of  the  Institution  of  Electrical  Engineers  to  the 
secretary,  Mr.   F.   H.   Webb,   at  a  subscription 
U>  be  given  to  Mr.  and  Mrs.  Webb  by  contributors 
tte  testimonial  fund  on  Monday,  Feb.  14,  at  the  White- 
"looau  of  the  Hdtel  Metropole.    Tickets  may  be  had 
tte  hoD.  secretary  of  the  fund,  Mr.  Henry  Edmunds, 
Tietoria-fttreet)  Westminster,  the  price  of  single  tickets 
21.  Is.,  and  that  of  double  tickets  (for  a  lady  and  a 
i)  being  368. 
Be  Kajdmnm-Demand  Indicator. — ^The  use  of 
Ueator  to  adjust  the  reduction  of  the  charges  for 
energy  to  regular  consumers  is  growing  rapidly, 
imme  cases  its  introduction  is  attended  with  distrust, 
s  especially  the  case  at  St  Pancras.  To  insure  that 
Tfirtrjr  shall  not  at  any  rate  lose  much  by  the  introduc- 
I  BO  reduction  will  be  made   until  a    three  hours' 
V  iopply  at  the  maximum   rate  has  been  taken, 
imders  tiie  sjrstem  useless  to  the  large  bulk  of  the 
■Mrs,  who  will  never  attain  to  the  reduced  rate,  but 
I  viD  have  to  pay   a   yearly  rent  for   a   piece  of 
Mos  to  tdl  ihem  how  much  current  they  may  have 
iivhflo  they  bum  most  of  their  lamps  at  the  same 
L  If  die  Ymtry  wish  to  increase  the  number  of  their 
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consumers  more  rapidly,  they  should  adopt  a  reasonable 
scale  to  give  more  general  reductions. 

Telephones.— The  following  towns  are  now  agitating 
through  their  town  councils  and  members  of  Parliament  to 
obtain  licenses  to  work  municipal  telephone  exchanges : 
London,  Glasgow,  Manchester,  Edinburgh,  Norwich, 
Middlesbrough,  Sheffield,  Aberdeen,  Huddersfield,  Hull, 
Bedford,  Bristol,  Leicester,  Tunbridge  WelU,  Portsmouth, 
and  Brighton.  This  is  in  accordance  with  the  Treasury 
minute  of  May  23,  1892,  which  also  laid  down  that  all 
companies  should  have  the  use  of  the  trunk  lines.  It  was 
stated  then  that  no  licenses  would  be  granted  until  the 
trunk  lines  had  been  taken  over  by  the  Post  Office,  which 
has  now  been  done.  The  way,  therefore,  is  clear,  but 
until  the  result  of  the  Glasgow  commission  is  made  known 
the  policy  of  the  Government  m  this  matter  is  only  to  be 
guessed  at 

Changing  Alternating  to  Direct.— Leo  Graetz  dis- 
cusses  an  electro-chemical  method  of  changing  alternating 
into  direct  currents,  his  conclusions  being  given  in  the 
following  abstract:  **An  electrolytic  cell,  one  of  the 
electrodes  of  which  is  composed  of  aluminium,  causes  a 
great  decrease  in  the  strength  of  any  current  sent  through 
it  when  the  aluminium  electrode  is  the  anode,  and  the 
separation  of  oxygen  takes  place  on  it,  but  leaves  the 
current  unaffected  when  the  aluminium  is  the  cathode.  If 
through  a  series  of  such  cells  an  alternating  current  is  sent, 
and  the  number  of  cells  is  so  chosen  that  the  anode-polarisa- 
tion balances,  or  is  greater  than  the  tension  of  the  current, 
the  positive  portion  of  the  current,  for  which  the  aluminium 
would  act  as  anode,  is  checked  and  only  the  negative 
current  passes.  On  this  principle,  a  method  of  converting 
an  alternating  current  into  a  direct  current  is  based." 

The  Inter-relation  of  lAght  and  Thonffht.— The 
following  is  interesting  reading  after  our  note  in  the  isstte 
of  Dec.  17  on  the  discovery  of  Mr.  Howard  Swan.  Prof. 
Scripture,  of  Yale,  writes  us  to  the  effect  that  he  has  found 
reason  to  think  that  the  faint  light  which  We  can  see  in 
darkness,  or  with  closed  eyes,  and  which  appears  in  the 
form  of  rings,  waves,  and  irregular  figures,  is  due,  not  as 
is  generally  supposed,  to  chemical  changes  going  on  in  the 
retina,  but  to  something  occurring  in  the  brain,  and  he 
proposes  to  call  it  "cerebral  light"  It  appears  to  be 
located  "  in  those  higher  centres  of  the  brain  which  are 
connected  with  visual  memories  and  imaginations.''  A 
close  connection  has  been  observed  between  these  cerebral- 
light  figures  and  the  contents  of  dreams,  and  Prof. 
Scripture  suggests  that  the  hallucinations  produced  by 
drugs,  like  hashish,  may  be  simply  modifications  of 
such  figures. 

FosT  and  Uffht.— The  dark  days  before  Christmas 
required  special  arrangements  on  the  part  of  the  engineers 
responsible  for  artificial  lighting  in  the  various  towns  in 
this  country,  and  it  is  worthy  of  note  that  the  electric  light 
was  not  found  wanting  on  those  days.  In  this  respect  the 
gas  engineers  have  a  great  advantage,  as  the  gasholders 
are  always  sufficient  in  capacity  to  meet  the  first  rush  of 
any  sudden  demand.  In  the  event  of  the  extraordinary 
demand  being  continued,  however,  the  electric  light  asserts 
its  superiority.  Few  gasworks  possess  generating  plant  of 
sufficient  capacity  to  give  off  gas  equal  to  the  demand,  and 
reliance  is  placed  on  the  storage  in  the  gasholder  to  tide 
over  the  periods  of  heavy  load.  However,  as  was  the  case  at 
Wolverhampton  this  last  Christmas,  an  insufficient  reserve 
at  the  beginning  of  the  dark  days  means  failure  of  the 
light,  which  results  in  great  complaints  and  loss  of  trade  on 
the  part  of  the  consumers. 

The  Electrical  Enffineers'  Corps. — ^The  recruiting 
for  the  Electrical  Volunteer  Corps  of  the  Boyal  Eng^aeeca 
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*  hm  ufcen    m    aArkad    ditlike  to 

I  fad*  ki  viU  be  mIj  im  plciwd  far  lk« 

itnttt  Inbi  lbs  CMlK  baft  od  waeeoMi 

.  thtf  Q»  ■■rrti4%>te  tii  ii  or  the  gtmmiM. 

«i  ifc€  mMBt  mlM  one  nk  diu  lodi 

4Bhai  id  todfltT  ffwM  be  wirily  deidft 

N^BarBumic^Tbe  oezi  mokiiig  eooeerf  k 
fxedior  oext  Friday  eTiiiiii|^  whem  Um  foUowi^  wiU  be  tlie 
f^ipmmmm:  Part  L— HiUMm»  ptM  wot^*'TheMmu'' 
(IffiL),  the  Lyne  Vooa  i^OHteOe;  eoo^  ■'The  Scent  of 
tbe  liHei''  (O.  F.  Cobb),  Mr.  Chariei  Strong ;  puuioforte 
mkK  "Gakp''  (Beff),  Mr.  Alfred  K  Izird ;  MOiAtuNnl 
aofttl,  Mr.  Frederk  Upcon ;  mmg,  "  When  Brigbt  Eyee 
Obiiee^(W.  W  Reigmk),  Mr.  Wmgrore  Ivee;  pbata^ 
tkm  melody,  "  De  Olo  FoDn  at  Uooae  "  (apectiUy  anasgedX 
tbe  Lyrk  Yoal  gairtecte ;  cornet  eoio,  **  Noa  ^  Yw"  (T. 
Mattel),  Mr.  Artlttir8Biiyi;  hnmorom  aketcb.  Mr.  Edwd 
KmSL  Van  lL-4]iiirlelte,  ^^RoVn^ob''  (Dr  Yineont)^ 
the  IfTk  Vocal  yoartette;  aoog.  *«3LLry  ol  Ar^Ie** 
Ifk  NeboQ),  Mr*  Thomai  PoweU ;  icnntional  norel,  Mr. 
fketek  Upton;  mm^  "Tbe  Woodeni  of  tbe  Deep'^ 
(W«  II  Jiide)p  Mr.  WipgroTe  Ives ;  hmaorooa  part  aomg. 
""Sn^  Simon'*  (Macy),  tbe  Lyrie  Vocal  Quartette; 
eonet  aolo,  ''KiUamey"  (B^UeX  ^*  Arthur  Soiith ; 
hfUBOtOQi  aketch,  Mr.  Edward  Kent. 

Thm  Atwmto  A^e.— Tbe  r&port  by  Dr.  TiObain  en 
the  mortalily  rate  in  the  TarToas  trades  and  oecnpatioos  is 
atosi  interestiay.  This  report  is  baaed  on  the  last  census. 
Mr«  It.  N«  Btmea,  spealdng  recently  on  tbe  engineers' 
dtapnle^  TSitttired  tbe  sUtement  that  "  tbe  average  age  of 
tile  workman  in  this  country  was  38  to  39/'  and  that  this 
"  waa  murder  in  the  fullest  sense  of  tbe  word. '  Tbe  differ- 
ence between  nmximum  iige  and  mean  age  does  not  seem 
lo  have  been  oonsiderod  by  tbe  above  speaker,  as  the  average 
0Ven  denotes  favourable  rather  than  onfavonrable  con- 
oitiona.  Tbe  most  striking  feature  in  &Ir.  Tatham's  report 
lies  in  the  fact  as  to  the  death-rates  amongst  men  having 
no  occupation.  Tbe  latea  are  given  for  several  agea 
Dtsregardittg  the  ages  under  20»  concerning  the  accuracy 
of  which  there  appears  to  be  some  doubt,  it  is  seen  that, 
ea  eompared  with  those  of  occupied  nudes,  the  death-rates 
of  QDOCCupied  males  at  ages  20  to  25  are  nearly  six  tames 
as  great,  at  ages  25  to  35  nearly  3}  times  as  greati  and 
at  ages  35  to  45  more  than  2  j  times  as  great. 

THe  Xmplojere'  X«iAl>iUty  Aot*— The  following 
interpretation  of  a  point  arising  from  tbe  new  Workman^s 
Compensation  Act  has  been  given  by  Mr.  Chamberlain  in 
reply  to  a  correspondent  The  question  raised  was  as  to 
the  chance  of  workmen  obtaining  compensation  in  the  case 
of  a  large  ezptosion  taking  pkice  in  a  mine  heavily  nort- 
gafed  to  debenture  holdm  Mr.  Cbam1>erlain  may  be 
summarised  as  follows:  If  the  employing  company  has 
insured  under  Section  5-1  of  the  Act,  tbe  workmen  have  a 
int  ehai)^  upon  Ibis  insurance  money  in  tbe  event  of  tbe 
company  being  woond-upi  and  tbey  are  secured  against 
any  possible  loes.  If  the  employing  company  has  not 
inenred,  and  tbe  osseU  have  been  mortgaged  to  debenture 
hokleiii  then  the  debenture  boklers  take  priority  of  tbe 
eredilor.     In  other  words,  tbe  workman  ts,  in 


the  kiter  case,  in  tbe  same  pemtM  an  any  other  e 
credttor,  and,  theniKtb  in  Aaa  reject  no  worse  ott 
belarB  she  Am;  while  ii  the  emptying  company 
imaml^belsiaabeller  posbsoo  than  any  other  crndiM 

Tte  IsdlAiBbber  Sopply.— The  British  Consol 
Sc  Paul  de  Loa&da  «ays  there  are  only  two  prodncte 
the  Upper  Ob^dv  la  far  as  ila  resoitroes  are  knom 
pfvseni^  whkh  are  fabihle  man^  to  pay  the  «^ 
tnospon.  Tkme  are  iveey  and  indkfiibber,  both  ol  iki 
unfofftnuaccly.  Baited  in  cfoaoility  and  slow  of  growth. 
ia  a  ndsldu^  howwver.  to  legiid  the  exhatastion  of  si 
aeiaeviiahte;  Itoe  is eaSdeftl iodianibber  in  the 
of  tbeHamCoagoloyi^rieh  kanreKe  for  many  a  ;« 
Sfven  al  a  tmek  ffm^  nie  of  expooiatmi  thsn  I 
pfesenK  vhfahfamaltatDed  aoafen^  of  IM  tone  a 
NoOitDg  wM  r^iiUy  ttpay  enltiwiioo  beltet 
praeryacioii  of  the  dSaiimgtkmU  bom  which  the 
poice  is  oktihisi,  mad  the  nttodQetmi  of 
it  in  ftiwtei  fiwrtiiiin.  ^  iherefare,  a  labour  of  il 
thoQ^hft  lowUeh  iBomaeh  attention  cnanot  pessihlyl 
pven.  Already  soeMhii^  has  been  done  in  this  difMi 
by  a  few  ofieen  of  si^crior  imsO^gsne^  hot  others  lafl 
esQsed  wide  aMtelm  of  ferat  lo  be  atnppod  of 
with  btOe  rcfsrd  lor  the  neeth  nf  the  fnlitre. 

^^M    iFwevmesM    woiMSr*  —  *ve    nave 
refened  to  thai  when  the  overhead  iroUqr 
has  been  amdneed  by 
_  to  comphMB  ef  in  the  naOer  of 
neeSL    We  are  ^ml  lo  see  thni  this  view  ie  at 
shaiwd  by  a  number  of  the  mamag 
lemplaling  elodfie  twrtioo,  and  we  are  swo  ihas  in 
oooree  of  a  few  years  this  point  ol  oppoei 

Ob  the  other  hand,  il  h  beoQan«  a 
for  the  local  aolfaofiiieB,  bebfe  giving  Iheir 
to   electric    tnelioii  scheaaesi  to   impoee  daosei 
r^iriidt^g  and  widemag  the  eirsels  to  be  Itaveraed. 
terme  in  eertain  enaea  are  eo  ooeroua  aa  to  email  an 
of  Gspttsl  expendititre  whksh  will  serioosly  hand 
traction  industry*    A  case  was  faron^t  before  na 
in  which  a  macadamiaed  road  was  lo  be  doubled  in 
regiaded,  and  paved  with  wood  as  the  expeaee  ef 
tramway  company,  where  the  eoet  ef   the  ealia 
reached  considetaUy  over  four  Kgurea.    The  aooi 
local  authorilaea  ttndefaland  that  a  system  of  rapid 
between  the  een^e  of  a  town  and  its  mburfas  is 
necessity,  to  be  enooon^  rather  tl 
better 

Telephony  in  Loadoo,— Tbe  folio  wing 
comment,  but  tbat  of  a  ftnaacfial  oooteBpor 
Telephone  Company's  serviee  is  beeoQ^Qg 
unendurable.  Lsst  night  at  ive  minutes  to 
attempt  was  made  to  eeauDoniealo  with  onr 
connection  could  be  oblahie4  Repealed  ria^s 
were  unavailing,  and  when  a  call  made  ihrom^ 
exchange  compelled  an  answer,  Ae  yenfl^  lady 
at  ''  i^eriafti  explained  that  she  bad  been  loo  \mtfi 
attend  in  the  meantime.  The  eomipoodsot  who  % 
endeavouring  to  communicate  inlonna  Ws  that  he 
send  the  usual  present  of  gloves  or  ipme  to  the 
iaxharge  of  the  (lerrard  czchaflge,  and 
explains  the  young  hdy's  proooeopalioa. 
tbe  telephone  officials  are  abeolnlely  useless  ;  the  qi 
therefore,  resolves  into  sendii^  preseals  lo  the 
officials  or  reaiaining  unserved  How  long 
put  up  with  this  nuisance  it  is  faapQeaiUe  to  eay, 
sooner  a  league  is  formed  to  femedy  I 
at  present  existing  the  belter  il  will  be  fur  all 
As  compkiots  to  tbe  ofiidals  avail  nolhit^  i*  may  h« 
well  to  try  what  publicity  wfll  dob  aod  for  this  ^ 


THE  ELECTRICAL  ENGINEER,  JANUARY  21,  1898.  67 


liB  gbdly  place  our  columns  at  the  disposal  of    our 
Mden." 

ftmasBilssloii  of  Power.— Mr.  H.  W.  Ravenshaw 

i«d  a  paper  before  the  South  Staffordshire  Institute  of 

boa  and  Steel  Works  Managers,  at  Dudley,  on  Saturday 

IhI^  on  "  The  Application  of  Electricity  to  the  Transmission 

if  Power."     Mr.  Bavenshaw  pointed  out  that  the  old 

Mkbods  of  transmission  of  power  from  the  engine  to  the 

■idinery  are  extremely  wasteful  as  compared  with  the 

rieetric  motor,  and  that  immense  quantities  of  coal  are 

■dsttly  consumed  in  wearing  out  belts  and  bearings,  and 

■  nising  steam  which  is  to  be  condensed  in  long  lines  of 

ffm  and  perhaps  re-evaporated  in  the  cylinders  without 

aif  Qsefnl  purpose.     In  order  to  reduce  these  losses  as  far 

•  possible,  electricity  is  being  employed  in  many  cases  with 

fiitsoccess,  a  central  station  being  established  in  the  works, 

■d  electric  motors  being  employed  to  drive  the  machinery. 

WA  this  arrangement  the  boilers  could  be  concentrated, 

'  If^  pressure  could  be  safely  used,  and  the  labour  and  coal 

iption  reduced  to  a  minimum;   short  steam-pipes 

onried   the    steam    to    economical  engines  which  drive 

%iimos  supplying  the  necessary  light  and  power  to  the 

lafa.     The  author  proceeded  to  quote  detailed  cases 

ikere  saving  had  been  effected,  and  to  give  particulars  of 

ifi  electrical  equipment  required. 

Mas  Hard. — Three-quarters  of  a  century  ago  the 
p^k  <rf  this  country — that  is,  the  rulers — were  anxious 
kflil  such  questions  as  the  "  emigration  of  artisans," 
'coBbination  laws,"  "exportation  of  machinery,"  and 
iahr  things.  It  is  singular  that  from  then  till  now, 
evil  report  and  through  good  report,  certain  views 
81  to  the  turnover  of  English  workmen  have  held  their 
We  are  told  by  leaders  of  strike  fanatics  that 
(he  workman  here  is  to  get  higher  pay  and 
hours,  he  makes  up  for  it  by  a  greater  output.  Just 
what  Mr.  Aleiander  said  in  his  evidence  now  over 
Tetn  ago :  "  The  great  difference,  however,  is  that 
nomber  of  English  workmen  wUl  turn  out  16 
in  this  country,  when  an  equal  number  of  French 
will  not  turn  out  in  France  four  of  the  same 
This  conceit  has  made  Englishmen  more 
than  they  naturally  would  be,  and  yet  we 
if  it  ever  was  true,  at  any  rate  to  the  extent 
The  increase  of  machinery,  however,  has 
the  output  all  along  the  line,  and  mere  thews 
do  not  occupy  the  same  position  as  they  did 
the  uds  to  moving  weights  were  few  and  far  between. 
Ik  pulling  of  a  string  sets  a  machine  in  motion,  the 
does  the  work ;  the  string  puller  is  only  the  highly- 
lord  of  creation,  who  in  combination  arrogates 
iABBility,  and  demands  control  of  not  only  the  wheels  of 
ftiHtion  bat  of  the  universe. 

HieatleiiaL — It    is  interesting   to    see    the    great 

iMml  taken  by  some  members  of  municipal  bodies  in 

i^p  edoeationaL    Hastings,  as  a  seaside  resort,  possesses 

sgnd  neoid,  but  matters  connected  with  electrical  sub- 

JMihiTe  not  always  received  the  attention  they  ought. 

^nHor  BoQtwood,    however,   is  determined  that    his 

*i>^>tMoti   shall    know     something    about     electrical 

iMion,  10  he  has  given  a  lecture  on  the  subject.     He 

Wi  pkoi  prepared  to  show  the    front  -at  Hastings  as 

vwld  be  with  lines  constructed  and  trams  running. 

bii  a  reiy  effective  way  of  removing  some  objections. 

ksM  of  lantern  slides  of  electric  tramway  equipments 

iKhr  towns  showed  that  the  lecturer  had  not  drawn  on 

iJMginatiim  only  when  stating  that  the  front  would  not 

'iUipired  by  the  introduction  of  the  overhead  system. 

biBadid  to  the  fact  that  the  'buses  had  carried  nearly  a 

a  telf  of  paasen^rs,  and  that  the  'bus  company 


had  paid  a  15  per  cent  dividend.  Still,  the  service  .was 
insufficient,  and  the  wear  on  the  road  excessive.  Mr. 
Boutwood  then  gave  details  of  the  three  tramway  schemes 
proposed  from  three  separate  quarters  to  serve  Hastings 
and  St.  Leonards,  and  advocated  the  acceptance  of  that 
suggested  by  Mr.  W.  Murphy,  of  Dublin.  The  choice  was 
made  because  of  that  scheme  being  the  most  extensive. 
We  admire  the  lecturer's  energy  and  forethought  in 
enlightening  his  fellow-townsmen  on  the  subject,  and  trust 
that  the  short-sighted  policy  of  the  opponents  to  electric 
trams  will  be  defeated. 

Brisbane. — According  to  a  correspondent,  things  seem 
to  be  moving  pretty  briskly  in  Brisbane  just  now.  The 
authorities  there  have  been  expending  a  lot  of  money 
latterly  upon  public  improvements,  etc.,  and  would  appear 
to  be  keeping  well  abreast  of  these  go-ahead  times,  lie 
electric  tramway,  which,  it  will  be  remembered,  was  not 
long  since  completed,  has  now  fairly  established  itself.  In 
connection  with  this,  by  the  way,  some  of  the  horses  of  the 
town  exhibited  decided  symptoms  of  jealousy  when  the 
regular  service  of  cars  was  first  started,  but  they  soon  came 
to  recognise  (intelligent  animals)  the  fruitlessness  of  open 
resistance  to  the  advance  of  science,  and  now,  we  learn,  pass  a 
car  with  an  air  (somewhat  dejected)  of  dignified  resignation  to 
the  new  order  of  things.  Apart  altogether  from  joking,  how- 
ever, it  is  a  thousand  pities  that  labour  troubles  at  home 
preclude  our  manufacturers  from  giving  closer  attention 
to  the  requirements  of  our  Colonies;  for  progression  in 
certain  of  them  is  more  rapid  at  the  present  moment  than 
it  has  been  for  a  long  time  past,  and  demand  generally, 
especially  for  electrical  apparatus — both  for  central-station' 
and  tramway  equipments — ^is  certain  to  be  an  increasing 
one.  All  patriotic  Englishmen,  whether  at  home  or  abroad, 
must  feel  exceedingly  bitter  at  seeing  large  orders  for  elec- 
trical apparatus,  etc.,  emanating  from  our  own  Colonies, 
going  to  Continental  firms.  And  it  is  especially  galling  to 
know  that  the  proportion  of  orders  secured  by  home  firms, 
as  compared  with  those  which  go  elsewhere,  is  a  rapidly 
decreasing  quantit7.  But  any  amount  of  talking  will  not 
alter  this  unsatisfactory  state  of  affiairs;  we  only  wish  it 
could,  then  the  trouble  would  soon  be  at  an  end. 

Theory  of  Aooomalators. — ^This  is  an  abstract  of 
a  paper  by  Fritz  Foerster.  The  author  discusses  the  rival 
theories  of  the  action  taking  place  in  a  lead  accumulator, 
supported  on  the  one  hand  by  Le  Blanc,  on  the  other  by 
Liebenoff  and  Lob.  According  to  Le  Blanc,  the  lead 
peroxide  passes  into  solution  during  the  discharge,  in  the 
form  of  hydroxyl  ions  and  quadrivalent  lead  ions;  the 
latter  then  give  up  half  their  charge  to  the  anode  and  are 
converted  into  bivalent  lead  ions.  During  the  charging, 
salts  of  quadrivalent  lead  are  formed  at  the  anode,  which 
are  hydrolysed,  depositing  lead  peroxide.  According  to 
Liebenoff,  solutions  of  lead  salts  contain  some  PbO  2  ions, 
which  simply  lose  their  charge  at  the  anode,  being  converted 
into  lead  peroxide,  the  reverse  change  occurring  during 
discharge.  The  author  supports  Le  Bh&nc's  view  on  the 
grounds  that  quadrivalent  lead  ions  really  are  formed 
at  the  anode  when  lead  salts  are  electrolysed  [the  salt 
(NH4)2PbClg  may  be  prepared  by  the  electrolysis  of  a 
solution  of  PbClg  and  NH^Cl  at  Odeg.].  Further,  according 
to  the  theory,  the  process  of  discharge  is  not  a  complete 
reversal  of  the  charge,  which  explains  the  fact  that  the 
whole  of  the  electrical  energy  used  in  charging  cannot  be 
recovered,  and  finally  reactions  in  which  an  ion  loses  part 
of  its  charge  are  very  numerous;  a  summary  of  such 
reactions  is  given.  On  the  other  hand,  if  Liebenoff's  theory 
be  accepted,  we  should  expect  solutions  of  zinc  oxide  or 
copper  oxide  in  alkalies  to  deposit  peroxides  in  the  same 
way  as  a  solution  of  lead  oxide.    The  difficulty  is  avoided 
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by  aasuming  the  formation  of  quadriiralent  lead  iotifi,  because 
neither  zinc  nor  copper  is  capable  of  forming  ions  of  higher 
valency  than  two. 

The  Foyers  Storage  Works.— By  the  completion  of 
the  large  storage  works  at  Gorthleck,  the  final  step  in  the 
echeme  connected  with  the  utilisation  of  the  Falls  of 
Foyers  for  the  production  of  aluminium  has  now  been 
taken.  The  reservoir^  as  was  fully  described  by  us  in 
1896,  is  situated  about  three  miles  from  the  turbines  at 
Loch  Ness,  and  bas  been  formed  by  throwing  a  dam  zeroes 
the  valley  below  the  two  natumi  lochs  (tartb  and  Farraline, 
the  level  of  the  former  being  nii8ed  20ft  and  of  the  latter 
10ft. »  a  fine  sheet  of  water  6 J  miles  long  being  thus 
created.  An  interesting  part  of  the  work  consisted  in 
diverting  the  River  R,  draining  a  mountainous  district^ 
about  12  sijuare  miles  in  extent,  into  the  reservoir.  The 
total  capacity  of  the  reservoir  is  about  4,000  million 
gallons,  which,  it  is  expected,  with  the  unequalised  portion 
of  the  watershed  of  the  Kiver  Foyers,  will  produce  a 
continuous  5,000  h,p,  at  the  factory.  The  surface  of  the 
reservoir  when  full  is  640ft,  above  sea-level,  and  the 
impounded  water  will  Ik3  discharged  into  the  old  outlet 
from  Loch  Garth,  to  pass  along  the  old  river  course,  being 
diverted  into  the  tunnel  supplying  the  turbines  at  a  height 
of  400fL  above  sea-leveL  As  the  height  of  the  turbines 
is  about  50ft  above  sea4eve1,  an  effective  fall  of  3S0ft  is 
obtained.  During  the  past  year,  as  the  reservoir  works 
have  been  approaching  completion,  storage  sufficient  to 
keep  the  present  machinery  at  work  continuously  has  )»een 
provided,  and  the  business  of  the  British  Aluminium 
Company  in  making  aluminium  and  of  their  tenauu,  the 
Acetylene  Gas  Company,  in  making  calcium  carbide,  has 
been  vigorously  proceeding.  The  completion  of  the  works 
places  the  company  in  a  position  still  further  to  enlarge 
the  output  of  the  metal,  the  demand  for  which  is  rapidly 
increasing.  The  works,  originally  designed  by  the  late 
Mr.  Peregrine  Birch,  M.LC.E.,  have  been  carried  on  and 
completed  by  his  successor,  Mr.  W.  Yaux  Graham,  M.IC.E,, 
the  present  engineer  to  the  company. 

New  Galvanic  Cells. — Two  cells  are 
IL  Pauling,  with  remarks  on  them  by  F.  W, 
»bitraet8  may  be  combined.  The  first  cell 
carbon  electrodes  immersed  respectively  in 
chlorine  water  and  sodium  thiosulphate 
liquids  being  separated  by  a  porous  pot  soaked  in  brine. 
The  E  M,F.  fell  on  short-circuit  from  064  volt  to  0  47  volt, 
and  then  remained  constant  for  five  hours,  the  current 
passing  being  07  ampere.  Sulphur  separates  out  in  the 
thiosulphate  solution.  In  the  second  cell  the  electrodes 
are  iron  and  carbon  respectively,  and  the  electrolyte  a 
concentrated  solution  of  ferric  chloride,  the  reactions  which 
take  pUce^  according  to  the  author,  being  SFeCl-j  =  3FeClj, 
-f  3C1  and  Fe  +  3C1  =  FeCI^.  The  ferrous  chloride  formed 
is  reconverted  into  ferric  chloride  by  moans  of  chlorine  gas. 
The  KM.F.  of  the  cell  is  0*9  volt,  and  iu  principal 
advantages  are  its  freedom  from  smell  and  cheapness.  A 
simple  mode  of  construction  is  described  in  which  a 
constant  flow  of  ferric  chloride  solution  is  maintained 
through  the  cell  so  as  to  ensure  ethcient  depolarisation 
On  the  aliove  K lister  says  the  process  occurring  in  the  cell 
described  by  Pnuling  is  better  represented  by  the  equation, 
2Fo" -f  Fe  -  5Fe",  the  dashes  indicating  the  number  of 
positive  charges  of  electricity.  Since  the  iron  is  always 
contaminated  with  finelydivided  carbon  or  iron  carbide, 
local  galvanic  action  must  occur  of  the  same  kind  as  the 
main  reaction  taking  place  in  the  cell.  That  this  is  the 
case  was  proved  by  an  experiment,  in  which  the  iron  plate 
lost  1-66  grm.  in  weight,  whereas  the  loss  corresponding 
to  the  quantity  of  electricity  produced  should  have  been 
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051  grm.     That  the  iron  dissolves  as  ferrous  ebiiMtch 
not  as  ferric  salt  was  shown   by  immersing  the  iron 
in  a  solution  of  sodium  chloride  and  the  carbon  plate  it  | 
solution  of  ferric  chloride.     After  allowing  the  coxreat 
pass  for  some  time,  the  solution  in  the  vicinity  of  tlii 
plate  WHS  found  to  contain  ferrous  salt  alone  wiltkdQl  i 
trace  of  ferric  iron. 

The  Engineeiiag  Diepote— This  co^^tly  struggle j 

now  apparently  on  the  verge  of  settlement.     Th«  fin 
strain  compolltd  the  men's  representatives  to  wiibdnw  i 
SatunJay  h^t  the  strike  notices  which  were  the  caate 
the  dispute,  attd  Mr.  B^irnes  expressed  the  hope  tliat 
course  wotUd  enable  work  to  be  resumed  iritiioai 
discussion.    Tbia  hope  is  not  to  be  realised,  aa  the  eof 
do  not  wish  to  throw  away  the  advAat^g^  gained  aft  i 
much  crist.  We  are  informed  by  a  member  of  the  Eid[ 
Federation  thittitis  some  30  years  since  a  general  stnlcei 
by  the  men  giving  way,  and  on  that  occasion  the  men 
allowed  to  return  to  work  on  individually  aoceptmg  ( 
terms.    The  terms  were  afterwards  repudiated  by  tbe  1 
societies,  and  then  by  the  men  collectively.     The  fo 
letter,  sent  on  Wednesday  last  to  Mr.  David  Broi 
secretary  of   the   joint   committee,   shows  that    tbe 
error  will  not  be  made  this  time.     It  reads  :    '*  Bir,- 
letter  of  the  ISth  inst.  has  been  submitted  to  a  i 
the    executive  committee   of    the  Federated  Enf 
Employers,   held  today.      They  are  pleased  to 
withdrawal  of  the  demand  for  a  48'hour  week.     In  I 
we  are  instructed  to  say  that,  subject  to  hearing  fitml 
allied    trade    unions    confirming   the    acceptance   of 
conditions    of    management,    mutually    adjuated    el 
recent  Westminster  conference,  and  on  the  us 
that  there  will  be  resumption  of  work  siiatill 
all  workshops  of  the  federated  employera,  the  empk 
are  prepared  to  reopen  their  works  to   membcrt  of^ 
allied  unions  on  Monday    morning,  24th  current^  at 
usual  starting  hour.     In  the  first  instance  the  < 
can  only  restart  a  portion  of  the  men,  but  wheaerer  1 
are  in  a  position  to  do  so  the  remaining  vacancies  will  I 
filled  up  as  rapidly  as  possible.     In  order  to  ena' 
make  the  necessary  arrangements,  it  is  tsecoaiuy  t 
hear  not  later  than  noon  on  Friday,  2Ut  current,  aa  1 
Hotel     M^tropole,     Northumberland  -  avenue.  —  (S^ 
Thomas  Biggart,  James  Robineon,  joint  secretaries  el 
Employers'  Federation," 

WIreleas  Teleirrapliy*  — Mr.   John  <ii\ey, 
engineer  ia-chief    to    tbe    (leneral    Fust    <  Hficc,    I.-.u^iuu 
lectured    before   the   Cardiff  Natural lU^    Satiety 
Cory  Hall  on    the    13th   inst.  on    *'  Teki:!  ipby   ^^t 
Wires."     I>r    J*    Tatham    Thompsoni   presileiu    id 
society,   presided.     Mr.  Gavey,  having  refined  to 
experimente  in  telegraphy,  said  many  years  age,  when 
subject  was  not  in  such  an  advanced  state  ai  now, 
electric  disturbances  which  were  observed  when 
apparatus  began  to  be  used  caused  a  greail  deal  of 
in  London.     It  was  found  that  tbeae  disturbancee 
pronounced    as    to    enable  operators    to    read 
dispatched  on  other  wir^  working  in  c^utte   m 
direction    and    situate    many   ynttU    away.     Mr. 
referred  to  the  experimenta  he  cat  ried  out  at  Levi 
1892,   when    signals   were    transmitted   with 
success  from  the  mainland  to  the  Flat  Holma.     By  vmjf  { 
illustration,   some  interesting  experiments  were  a 
the  lecturer  and  Mr.  J,  W.  Leyshon  (the  electrical 
at  the  Cardiff  Post  Office).     The  etectromaguelk  mtioi 
one  wire  upon  the  other  was  demoiiBirated  by  meatia  of 
loud  telephone.     PvoL  Hertz's  researdiea  in  tUa  8eld 
referred  to,  and  the  lecturer  aaid  it  was  a  greet  piij 
Prof,  Oliver  Lod^  had  been  prevented  bem  earrTJngl 
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itQl  farther  his  interesting  discoveries  relating  thereto. 
Qiirts  showiDg  the  geographical  positions  of  the  various 
pheet  where  experiments  had  been  tried,  and  diagrams 
Sosftnuing  the  nature  of  the  apparatus  which  had  been 
Bsde  &moua  by  Signor  Marconi,  were  exhibited.  AUhough 
f^nab  were  certainly  transmitted  by  Mr.  Gavey  in  the 
room,  yet  owing  to  atmospheric  conditions  of  the  hall  they 
wtrt  only  partially  successful.  But  enough  was  shown  to 
demonstrate  the  nature  of  the  principle  involved.  The 
leetorer  said  that  exaggerated  reports  were  industriously 
cncolated  as  to  the  capabilities  of  the  new  system.  Among 
ocken,  was  the  notion  that  by  it  a  vessel  could  be  blown 
op  in  the  time  of  war.  Such  a  thing  was  manifestly 
iapossibla  unless  those  on  board  were  obliging  enough  to 
provide  the  necessary  receiving  apparatus.  Obviously  the 
best  ose  for  the  system  was  in  establishing  communication 
between  the  land  and  the  lightships,  for  it  was  found  that 
tte  system  worked  better  over  water  than  over  land. 

Ttelaie. — In   the   issue  of   the  New  York  Electrical 

tmtw  for  Jan.  5  is  a  communication  by  Mr.  Nikola  Tesk. 

He  has  added  his  latest  advances  in  vacuum-tube  lighting. 

We  are  only  restrained  from  giving  his  communication  in 

fdl  becaute  of  the  photographs  which  illustrate  it.    To 

nprodnee  these  would  detract  from  their  clearness.    The 

i^hor  refers  to  his  experiments  of  a  few  years  ago,  which 

vera  for  a  time  laid  aside,  but  examples  of  iigures  are 

picn  with  tubes  of  moderate  illuminating  power,  whereas 

hi  is  enabled  to  produce  tubes  of  much  greater  candle- 

;|sver — ^in    fact,    illuminating   power    equal    to    that    of 

;  hsDdreds  and  even  thousands  of  ordinary  vacuum  tubes ; 

■d  he  says  "  What  is  more,  I  believe  that  I  am  far  from 

.  iBfmg  attained  the  limit  in  the  amount  of  light  producible, 

beiieTe  ihat  this  method  of    illumination   will    be 

iiwhiillji     employed     for    lighthouse    purposes.     This 

[|nlMUy  will  be  considered  the  oddest  and  most  unlooked- 

[  hr  development  of  the  vacuum  tube."    He  points  out 

|.  iit  at  the  time  of  his  previous  experiments  an  endeavour 

[iH  made  to  introduce  vacuum-tube   lighting  into  this 

He  thought  it  was  bound  to  fail,  as  indeed  it 

tt.   The  power  consumption  was  very  large    for    the 

;  of  light  produced.    The  reason  of  this,  he  says,  is 

fv  to  seek.     "  A  vacuum  tube,  particularly  if  it  be 

[  ny  Isrge,  offers  an  immense  radiating  surface,  and  is 

japabk  of  giving  off  a  great  amount  of  energy  without 

[Bng  perceptibly  in  temperature.     What  still  increases 

I  te  dkiipation  of  energy  is  the  high  temperature  of  the 

gas.    Generally  it  is  supposed  that  the  particles 

iaiiol  broaght  to  a  high  temperature,  but  a  c^Ucuktion 

I  the  amount  of  the  energy  consumed  during  a  given 
[  fuA  of  time,  and  the  amount  of  matter  contained  in  the 
I  Ma,  kids  to  results  which  would  seem  to  indicate  that, 
[  ri  lO  the  means  at  disposal  for  bringing  a  small  amount 
.  d  Mtter  to  a  high  temperature,  the  vacuum  tube  is  the 
I  int  dbctive.    ...     As  compared  with   these  disad- 

,  the  incandescent  lamp,  crude  and  inefficient  as  it 

■hobtedly  is,  possesses  vastly  superior  features.    These 

have  been  recognised  by  me  early,  and   my 

daring  the  past    few  years  have  been   directed 

[  iMdi  overcoming  these  defects,  and  have  finally  resulted 

I  SBHUrial  advances,  so  that  I  find  it  possible  to  obtain 

II  tube  of  a  volume  not  much  greater  than  that  of  a 
Ub  of  an  incandescent  lamp  about  the  same  amount  of 
^  ]TOdaced  by  the  latter,  without  the  tube'  becoming 
otAeated,  which  is  sure  to  take  place  under  ordinary 

Both  of  these  improvements}  the  increase  of 

^kfower  aa  weU  as  degree  of  efficiency,  have  been 

i^nsd  by  gradoal  perfection  of  the  means  of  producing 

^BBoncaUy  hannonkal  electaneal  vibrations  of  extreme 

Etj."    Mr.  Teala  tells  us  thit  his  experiments  have 


been  made  from  an  Edison  direct^urrent  supply  circuit, 
and  the  frequency  he  estimates  it  about  2,000,000  a  second. 
The  illuminating  power  of  the  tube  approximated  to  about 
1,000  c.p. 

Dangerous  Low-Tension  Shocks.  —  Mr.  Emil 
Kolben  has  written  to  the  Elektrotechnische  ZeUsckrifi  on  the 
subject  of  the  deaths  from  low-voltage  shocks  which  we 
gave  details  of  in  our  issue  of  the  7th  inst.  He  understands 
from  the  article  describing  the  accidents  that  in  the  factory 
where  the  four  fatal  cases  occurred  low  tension  only  is  used, 
and  that  high  tension  with  reduction  by  transformers  is  not 
employed.  If  this  latter  method  had  been  in  use,  leakage 
from  the  high  tension  might  have  explained  the  fatalities* 
On  the  other  hand,  we  learn  from  the  report  that  the 
installation  is  worked  by  a  three-phase  system,  with  a 
combined  pressure  of  about  230  volts,  and  that  the  lighting 
is  supplied  probably  by  the  individual  phases,  which  in 
this  case  would  give  130  volts.  In  the  case  of  an  earth 
on  a  lighting  wire  which  is  not  connected  with  the  zero 
or  central  conductor,  either  of  the  other  two  lighting  con« 
ductors  may  have  a  pressure  of  230  volts  to  earth.  Mr. 
Kolben  concludes,  therefore,  that  all  the  cases  cited,  as  they 
occurred  in  consequence  of  an  earth  contact^  the  shock 
was  at  230  volts,  and  not  at  130  volts.  At  any  rate,  in  his 
practical  experience,  ranging  over  many  years,  he  has  not 
met  with  a  single  fatal  case  with  three-phase  current  at 
200  volts,  and  to  illustrate  this  subject  he  mentions  a  case 
which  occurred  very  recently  in  a  large  engineering  estab< 
lishment.  A  workman  employed  on  the  traveller  of  the 
works  stood  on  the  })eams  supporting  the  running  rails, 
at  a  height  of  about  21ft.  from  the  ground.  In  turning 
his  head  quickly,  he  touched  with  his  forehead  one  of 
the  three  bare  contact  wires  for  the  travelling  crane. 
Although  there  was  practically  no  earth  on  the  system,  yet 
the  man  was  frightened  by  the  light  shock  he  got,  and 
would  have  fallen  if  he  had  not  instinctively  caught  hold 
of  two  of  the  contact  wires.  Since  these  two  wires  had 
200  volts  between  them,  the  man  was  unable  to  let  go. 
He  hung  in  the  air  by  the  arms,  which  were  drawn  up  as 
if  by  cramp,  and  yelled  inarticulately  until  the  crane 
attendant  came  to  his  assistance.  The  latter  tried  in  vain 
to  get  the  man  off,  but  he  could  not  be  released  until  these 
particular  wires  had  been  switched  off.  Consequentiy  the 
man  was  for  several  minutes  exposed  in  that  position  to 
the  full  pressure  of  200  volts,  yet  he  was  able  to  descend 
the  ladder  afterwards  unassisted,  and  only  fainted  when 
he  reached  the  ground.  He  quickly  recovered  after 
swallowing  a  few  drops  of  an  ether  stimulant.  In  this 
special  case  the  contact  between  the  bands  and  the 
wires  supported  the  weight  of  the  whole  body,  and 
hence  was  an  excellent  ohe.  The  incident  occurred  quite 
suddenly,  and  yet  it  had  no  fatal  issue.  It  is  possible, 
however,  that  it  would  have  been  worse  if  the  contact  had 
been  between  band  and  foot,  as  in  that  case  the  current 
might  have  passed  through  the  spine  and  caused  paralysis  or 
suffocation.  At  any  rate,  from  personal  experience,  Mr. 
Kolben  says  that  shocks  between  foot  and  hand  are  always 
more  disagreeable  than  those  between  the  two  hands.  The 
above  facts  from  Mr.  Kolben's  experience  are  most  useful 
on  account  of  their  definiteness.  We,  after  perusal  of  the 
above,  adhere  to  our  previous  conclusions,  tbat  there  must 
bave  been  some  special  process  going  on  at  the  chemical 
factory  where  the  four  fatal  accidents  occurred  which  tended 
to  reduce  the  resistance  of  the  skin  on  the  hand,  and  of 
the  wooden  shoes  worn  by  one  of  the  victims.  It  is  well 
known  that  the  atmosphere  in  an  accumulator-room  tends 
to  do  this,  and  hence  special  precautions  have  to  be  adopted 
by  workmen  handling  the  secondary  batteries  to  prevent 
them  receiving  unpleasant  shocks. 


THE  GLASGOW  DISTRICT  SUBWAY. 


Before  starting  tho  descnption  of  the  electric  gear  used 
In  connection  with  the  working  of  the  Ghisgow  District 
Subway,  it  will  be  of  some  interest  to  our  readers,  doubtlesa, 
if  we  give  a  few  details  as  to  the  general  features  of  the 
undertaking ;  and  also  to  the  various  schemes  ibat  led  np 
to  itf  and  the  general  reasons  for  the  form  it  has  finally 
taken. 

It  is  now  just  10  years  ago  since  the  first  scheme  was 
promoted— viz.,  in  1887 — and  the  proposals  then  put 
forward  was  for  a  line  to  be  worked  by  cable,  and  embracing 
only  the  northern  half  of  the  present  circle — that  is  to 
sav,  the  station  from  St.  Enoch  square  to  Byara-road. 
Tnia  scheme  proposed  that  the  stations  should  be  exactly 
equidistant  one  from  another,  and  that  the  trains  sfaoufd 
be  fixed  to  the  cable  at  certiin  set  distances  apart  so  that 
they  would  all  be  at  the  stations  at  the  same  moment  when 
the  cable  would  be  abopped,  and  when  started  again  it 
would  move  each  train  on  to  its  next  station.  However, 
the  Bill  wai3  thrown  out  in  the  Commons.  Nevertheless, 
in  the  following  year  another  scheme  wa*^  put  forward 
which  practically  was  identical  with  the  present  under- 
taking, but  owin^  largely  to  the  opposition  of  the  Clyde 
Truitees,  who  objected  to  the  tunnels  being  driven  under 
the  bed  of  the  river,  this  Bill  was  also  rejected.  However, 
In  1889  a  company  obtained  powers  to  make  a  tunnel 
under  the  River  Clyde  at  Finnieston,  and  therefore  in 
the  following  year,  with  this  precedent  in  their  favour,  the 
subway  company  again  put  forward  their  1888  scheme, 
which  this  time  was  passed  and  the  necessary  powers 
granted^ 

The  route  of  the  line  is,  generally  speaking,  a  circle, 
tapping  the  chief  business  and  residential  portions  of  the 
city  and  passing  twice  under  the  Clyde.  The  total  length 
of  the  line  is  11,527  yards,  or,  roughly,  6j  miles  of  douWe 
track.  Starting  from  St.  Enoch-scjuare  Station,  the  line 
passes  up  Buchanan  street  to  Buchanan  street  Station  ;  on 
along  Cowcaddens  to  Cowc&ddens  Station ;  following  on 
along  New  City-road  and  Great  Western-road  to  Byars 
road,  with  stations  at  St.  George's  Cross,  Kelvinbridge, 
and  Byars-road  ;  then  passing  south,  with  stations  at 
Partick  Cross  nnd  Merluand-street,  it  passes  under  the 
river  to  Govan  Cross,  Copelandroad,  Cessnock.  Kinning 
Park,  Shields-road,  West^treet,  and  Bridgestreet  Stations, 
repassing  under  the  river  again  back  to  St.  Enoch.  The 
tunnels  consist  of  two  endless  tubes  lift  diameter,  laying 
side  by  side,  and  at  the  stations  merging  into  one  larger 
arch  of  28ft,  span.  The  tunnelling  consists  of  circular 
brickwork  in  part,  and  also  partly  of  cast-iron  section 
work  ;  this  latter  being  partly  done  under  air  pressure  and 
partly  without 

Since  the  conception  and  completion  of  this  line,  the 
system  of  traction  adopted — viz.,  by  cables — baa  been  a 
fruitful  source  of  wonder  and  discussion  amon*^  the  .tdherents 
of  electrical  traction,  and  certainly  from  general  views  this 
appears  to  be  an  ideal  line  for  the  adoption  of  electrical 
haulage.  However,  the  reasons  put  forward  by  the  pro- 
moters iokd  the  chief  engineers  of  the  road  (Messrs.  Simpson 
and  Wilson)  for  adopting  cable  traction  might  be  quoted. 
When  the  tine  was  originally  planned  the  cable  system  wss 
adopted,  and  although  the  Act  of  Parliament  gave  them 
powers  to  use  any  system  of  traction  with  the  exception  of 
steam,  the  engineers  did  not  wane  in  their  ideas ;  still,  it 
was  deemed  advisable  to  obtain  further  expert  evidence  on 
the  subjoct,  and  therefore  in  1893  Mr.  David  Hume  Morton, 
A.M.LC.E  ,MJ.M.E.,wa8apfK)inted as  consulting  mechanical 
ansineer  to  study  the  best  systems  of  traction  both  at  home 
and  in  the  United  States.  To  ouotc  from  a  most  interest- 
ing "Souvenir  of  the  Ghisgow  District  Subway,"  compiled 
byMr.  Morton,  jun. :  ,  .  .  'The  result  of  his  exhaustive 
investigations  wh9  that  no  solid  body  of  evidence  could 
be  obtained  that  the  difficulties  would  be  fewer,  or  the 
financial  results  better,  by  adopting  the  only  other  system 
which,  in  the  opinion  of  the  directors  and  engineers,  is  at 
proeent  available—  that  is,  electric  traction.  Many  consideni^ 
tions  intlucnced  the  engineers  in  their  decision,  and  the  brief 
mention  of  afewof  them  may  not  prove  to  be  entirely  without 
lyttratL     Whenever  electricity  is  used,  traction    is    by 


adhesion— that    is,  the    tjains  are  dependent  for 
entirely  on  the  grip  of  the  wheels  on  the  rails.    Thk^  i 
the  subway,  would  entail  the  cars  or  motors  beiog 
sufficiently  heavy  to  surmount  the  steep  gndteott 
the  river,  and,  therefore,  unneoesearil^  heavy  for  tnctittQl 
the  rest  of  the  road.     It  being  well-nigh  imposaible  ^     " 
BufScicntly  powerful  motors  underneath  tke  can  ia 
small  available  space,  electric  locomotives  would  bt 
only  other  alternative,  and  these  would  have  to 
least  15  tons.     Heavy  rolling-stock  would  requtn 
l>ermanent  way,  which,  under  traction  by  adhesaoOt  ^ 
require  more  frequent  renewal  than  would  be 
under  traction  by  cable ;  and  the  renewal  of  13 
track  is  a  matter  not  to  be  lightly  contemplated.     On 
other  hand,   the   cable    system    has    sevend    adv 
peculiar  to  itself.     All  the  omri  on  any  ono    caUi 
thereby  linked  to  each  other,  so  that  the  can  gpiiig 
hill  at  one  point  assist  in  pulling  the  can  which,  ai 
same  time,  may  be  going  uphill  at  another  part  of  the  1 
thus  very  greatly  reducing  the  demands  on  the  ban 
engine.    The  greater  number  of  cars  the  more  perish  I 
compensation  becomes,  and  to  run  more  can  oo 
line  does  not  entail  by  any  means  as  great  an 
expenditure  of  engine  power  or  of  cjipital  as 
same  increase  of  service  of  an  electric  line ;    and 
comforting  to  the  shareholders  to  know  that 
everywhere  proves  that  on  Ciible  road  with  traffic  fluii 
the   promoters  of  the  subway  were  perfectly  imlilel 
expecting,   the  working  expenses  are  loirer  than  te  i 
electric  road  under  similar  conditions.*' 

The  above  reasons  being  those  that  indticed  (he  ea| 
to  adopt  cable   in   preference    to    electric    traetioa, 
naturally  distinctly   favourable    to    the    fomor   19 
However,  we  think  that  advoeatee  of  the  elaetiie 
would  be  able  to  put  forward  some  very  strong 
arguments,  which  would  put  a  different  complexioa  on 
matter,  although  at  the  same  time  we  are  sure  thaS 
Morton  must  have  most  carefully  considerwl  both  sida 
the  question.  We  speak  with  a  certain  degree  of  < 
upon  this  point,  as  we  know  that  when  Mr.  Morton 
first  appointed  he  entered  into   the  inveetigatfam  vil 
perfectly  unbiassed  mind,  and  was  quite  aa  ready  to  bt  ( 
vinced  of  the  merits  of  electric  traction  as  he  waa  of 
traction.    It  is  clear,  therefore,  that  either  some  rary  1 
arguments  must    have  been    put  forward  on   beUi 
cables,  or  else  the  advocates  of  electricity  failed  to 
forward    with    any   degree  of  confidence   aod    to 
sufficiently  practical  arguments  in  its  favour  before 
engineers  ;  and  we  are  strongly  inclined  to  think  tbU 
final  decision  to  adopt  cable  was  largely  due  to  this  ^ 
cause.     It  is  more  especially  a  pity  that  electrict^  I 
to  get  this  contract,  on  account  of  the  manner  to  wfaiok  I 
work  was  gone  about     In  the  first  instance,  coat 
were  not  told,  **  There  ia  the  line,  quote  for  equimiing  ttj 
but  were  asked  to  go  into  the  matter,  and  lay  oiiora  f 
engineer  their  ideas  and  proposals,  and  diieois  tha 
with  him.    This  the  electrical  contraclon  seemed  wmrf 
to  do,  while,  on  the  other  hand,  the  cable  people 
forward  with  all  particulars  and  figures,  and  enimd  1 
fully  into  the  matter.     This  enabled  the  eogiaoor  10 
before  the  directors  a  very  complete  scheme  for 
traction,  whereas  practically  all  he  could  say  with  n 
to  electrical  traction  was  that  certain  firms  offered  to  1 
out  the  contract  in  a  satisfactory  manner  if  plaoed 
them.     Had  the  electrical  contnictora  come  forward 
similar  manner,  wo  have  a  strong  fseline  that  their  ti 
Uon  and  experience,  combined  with  Mr«  Morton** 
mechanical  iaeas,  and  also  with  the  large  amoaat  of 
rience  he  gaineil  in  America  on  traction  planla  of  all  ki 
would  have  enabled  him  to  draw  up  a  epocHkatiOft 
electrical   traction  that  would   have  convinoedt  not 
himself,  but  also  the  directors* 

However,  we  have  said  enough  about  the  porlioQ  of 
undertakiitg  where  electricity  failed  to  carry  the  day. 
come,  therefore,  U>  the  lighting,  both  of  the  can  and  ^ 
stations,  and  also  of  the  various  other  power  tmix 
such  as  lifts,  pumps,  etc 

To  look  at  these  requirementa  from  tha  dirador^  ] 
of  view.    First  of  idl,  as  regards  the  car    _ 
electricity,  there  was  only  one  altemative-^vix,/ 
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id  the  objection  to  this  was  the  necessity  of  laying 
pecial  plants  besides  the  smell  which  is  very  pungent 
Charging  points,  and  the  heat  that  would  be  produced 


lay  down  s^  small  plant  here  at  any  rate.  As  regards  the 
15  stations  and  the  car-shed,  it  was  quite  possible  to  have 
lighted  these  with  gas  obtained  from  the  Corporation,  and 


lian  themaelTaa  from  this  mode  of  lighting.  Then 
lie  I^tii^  of  die  power  station  itself,  it  was  quite 
pi  that  t&  aaly  proper  wa^  to  do  this  was  by 
KAy,  so  bom  the  beginning  it  was  quite  settled  to 


we  believe  that  they  even  went  so  far  as  to  fit  one  of  the 
stations  experimentally  with  Wenham  or  some  similar 
gaslight,  but  the  directors  thought  that  they  would  t«X»\i«t 
have  the  production  of   all  their  t^xioxem^nXA  Sxv  ^«)K 


own  hands.  Then  as  to  the  lifts  and  pumps,  the  fonner 
happened  to  be  at  stationfi  where  the  Corporation  hydraulic 
supply  waa  oot  availablOi  so  that  as,  besides  electricity,  this 
WBB  considered  the  only  satisfactory  method  for  working 
them,  it  would  have  meant  either  running  hydraulic 
pipes  round  5^  miles  of  tunnel  or  else  putting  down 
special  plant  at  a  site  adjacent  to  the  station  where  the 
power  was  needed,  but,  seeing  the  cost  of  ground  and  other 
considerations,  this  was  almost  out  of  the  question.  Then 
aa  to  the  pumps,  compressed  air  was  considered,  but,  seeing 
its  many  disaavantages  by  the  side  of  electricity,  it  was 
discarded.  It  is  therefore  seen  that  individually  each 
section  of  the  work  under  consideration  appeared  to  point 
to  the  adoption  of  electricity,  but  when  the  whole  of  the 
requirements  were  considered  together  the  balance  in  favour 
of  electricity*  waa  so  great  that  the  directors  quite  decided 
to  adopt  this  right  thmugbout  for  all  the  auxiliary  require- 
ments such  as  we  have  referred  to. 

Towards  the  end  of  1805,  therefore,  Mr,  Morton  issued 
his  specification,  which  set  out  clearly  the  requirements 
that  had  to  be  considered,  and  also  gave  general  specifica 
tions  governing  the  class  of  machinery  to  be  tendered  for, 
but  the  scheme  to  l>e  adopted  was  left  to  the  various  con- 
tractors  to  propose  that  which  they  considered  the  best 
under  the  circumstances.  The  general  conditions  set  forth 
were  as  follows : 

1.  Power  to  be  provided  for  the  lighting  of  15  stations 
placed  on  a  circular  route,  as  shown,  of  a  total  distance  of 
about  6J  miles,  the  power  required  for  each  station  being 
about  2,500  watts  for  arc  and  incandescent  lighting. 

2.  Power  to  be  provided  for  lighting  the  power  station 
buildings  with  12  seven-ampere  arc  lamps — say,  60  52-c,p. 
and  20  16-c,p,  incandescent  lamps,  including  the  offices  and 
100  yards  oi  tunnel  at  the  cross-over,  say  11,500  watts, 

3.  Power  to  be  provided  for  lighting  the  earthed  at 
Govan  with  arcs  and  incandescents,  say  a  total  of  8,000 
watts. 

A,  Power  to  be  provided  for  working  pumps  at  the 
following  stations  ana  of  the  si^es  stated  : 

Total  head  in 
Gallons  per  minute.        feet,  including 
pipe  friction. 

St  Enoch's    .,... 220     .,...,. 

St  Enoch's   .  ,     .  .  .  6     

Under  the  river                 10     ,. .*..*., 
West^treet 30     


2S 

8 

60 

iO 

6 
10 
25 

6 
30 
25 
70 
30 


to    be    provided    at 
and  Buchanan  street 


Power  station 

Shields-road , 5 

Kinning  Park  20 

Kinuing  Park  7 

Copeland  road  30 

Govan    ..., 220 

Under  the  river   10 

Partick  West   25 

say  a  total  of  about  14,000  watts, 

5,  Power  for   three   electric   lifts 
Kelvinbridge,    8t.    George's    Cross, 
Stations  ;  the  amount  of  power  to  be  provided  for  each  lift 
Ijoing  25  b.h.p.,  or,  say,  63,000  watts. 

6,  ArrangementM  Uj  be  made  for  effectively  lighting  30 
cars,  providing,  i^ay,  12,000  watts, 

7,  An  excess  of  power  to  l>e  provided  for  in  the  mains 
amounting  to  25  per  cent,  of  the  present  maximum,  to  allow 
for  the  [possible  supply  of  current  to  tenants  of  buildings 
belonging  to  the  company  on  the  line  of  route. 

6,  A  stipulation  was  made  that  whatever  scheme  was 
proposed  it  must  Ix*  so  arranges!  that  one  unit  always  acted 
aa  a  standby  ;  and  it  was  further  sugMted  that  it  wtiuld 
be  preferable  to  have  all  the  unita  of  the  same  sixe. 

ft  will  therefore  be  seen  that  plant  was  required  for  the 
distribution  of  146,000  watts  +  25  uer  cent,  extra  for 
lighting,  both  arc  and  incandescent,  ana  power  work,  over 
a  distance  of  6}  miles. 

It  is  clear  that  the  carrying  out  of  this  work  could  be 
done  in  various  manners,  all  of  which  had  iU  own  merits 
and  demerita.  The  low  tension  direct^current  system  pro* 
mised  to  cause  the  sinking  of  an  excessive  sum  in  copper 
conductors;  the  mediom-tcnaion  direct-current  system 
without  transformers  meant  a  greater  dirtirulty  with  the 


insulation  of  the  various  fittings  and  firitirei 
although  the  initial  outlay  with  the  copper 
reasonable  ;  an  alternating-current  system  with  it 
required  only  a  minimum  outlay  on  copper  for 
and  also  a  simplified  diHtribution,  but^  on  iht 
want  of  confidence  w:is  felt  aa  to  the  worl ' 
and  pumps  on  alternating  current,  not  to 
lamps,  which  are  generally  sup^iosed  to  givt 
faction  on  a  direct-current  circuit  The  other 
could  have  been  adopted  was  a  high  teiisioa 
system  with  motor- transformers,  commonlr  ki 
**  Oxford  "  nystem,"  which,  while  having  all  tlie 
of  minimum  outlay  on  mains,  simptifiod 
perfectly  effective  working  of  lifts,  p 
lamps,  had  the  disadvantage  of  having  mi 
in  the  mo  tor- trans  former  at  each  stittion. 

As  was  only  to  be  expected,  there  were  toam 
offers  sent  in  for  this  work,  but  it  was  oa»3r  w« 
engiueers  to  cut  them  down  to  half  the  numbar 
consideration.     The  next  step  was  to  consider 
of  the  offers  for  each  scheme,  and  in  this  way  1 
were   reduced   to  three — one   for  dircctrcurrei 
pressure  without  transformers,  one  for  altemat 
with  transformers,  and  one  for  high  tension  dif 
with  motor  transformers.     After  due  consideiil 
to  the  uncertainty  in  the  one  case  of  the 
satisfaction,  and  in  the  other  case  the  objecttoia 
machinery  at  each  station,  it  was  decided  to 
medium-pressure  directcurrent  system,  and  to 
tender  of  the  Indiarubber,  Guttapercha,   and 
Works  Company,   of   Silvertown,  Essex,  who 
mitted   the  approved  offer  for  the   syttem  H 
adoption. 

The  system  specified  for  in  the  accepted  tendi 
for  a  three  wire  distribution,  with  220  volta  i 
side,  or  440  across  the  outside  wires  :  three 
be  carried  right  round  the  circle,  with  four 
running  to  four  points  to  keep  the  voltage 
this  everything  was  to  be  taken  with  the 
lifts,  for  which  a  separate  pair  of  leads  were 

As  regards  the  ear  lightbg,  this,  although  at 
a)>peart^  a  matter  for  very  simple  achievement, 
trouble  perhaps  than  all  the  rest  of  the  inataUal 
were  obviously  two  ways  in  which  this  could 
viz,,  by  means  of  some  kind  of  pickingup 
a  live  rail,  or  by  means  of  accumulators.  The 
seemed  to  save  a  large  amount  of  outlay  in 
of  double  conducting  rail,  but  when  it 
into,  the  weight  of  cells  required  was  urobtl 
doubling  the  weight  of  the  car,  and  when  "  _ 
that  that  additional  weight  on  each  car  had 
stantly  hauled  round,  it  is  it^en  that  it  wouM 
a  serious  increase  in  the  running  charges. 
altDgether  from  the  (pieation  of  the  Ule  of  thi 
subjected  to  the  more  or  leas  rough  handling 
bound  to  get  It  waa  therefore  deci«led  to 
system. 

*  We  now  come  to  the  description  o{  the 
is  at  present  fitted,  and  for  this  purpose  Wl 
in  the  following  sub  sections  and  describe  i 
y\fs,,  (1)  the  generating  plant  consisting  of 
and  dynamos  :    (2)  the  main  switchboam  and  li 
(^3)  the  cables  and  distributing  network ;   (4) 
lighting  of  stations,  power-hocise«  and  car  ih 
train-lighting  and  troUey  arrangement ;  (6)  thm 
lifts  ;  (7)  the  signalliog  arrangeroenta  ana  tali 


NOTES  ON  ACCUMULATOR  CONSTRUC 
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[Capffri§kL\ 
LXL 

Before  we  can  utiliae  the  data  now  m 
the  rationale  of  the  action  produeiag  the 
in  reversible  leui  cooplos,  we  mctiit  Sa  able 
following    question  :    What  pronortbn 
originaUy  present  in  the  soHSaUea  poaitiire  ^ 
poted  during  the  useful  diaeharg^^ffa*^  thai  dii 
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f.F.  falls  from  2  to  1*85  volts,  and  after  which  there 
nd  fall  to  5  volt 

ly  experiments  with  plates  of  compact  conductive 
le  of  lead  (lithanode),  contact  with  which  was 
»hed  by  means  of  a  small  surface  of  platinum,  the 
tion  of  peroxide  utilised  was  less  than  25  per  cent.^ 
I  lower  rate  of  discharge,  however,  somewhat  more 
S  per  cent,  could  be  utilised.  Taking  25  per  cent. 
mean,  and  supposing  the  proportion  of  sulphuric 
be  sufficient  only  to  convert  the  spongy  lead  into 
te,  and  that^  moreover,  none  of  this  acid  is  absorbed 
loced  peroxide,  then  the  electro-chemical  equation 
be: 

b  +  HjSO^  +  aPbOj = PbSO^  +  3Pb02,PbO  +  H^, 

le  residual  active  material  on  the  peroxide  plate 
be  two  molecules  of  peroxide  of  lead  and  one  of 
(red  lead).     But,  with  this  proportion  of  acid,  the 

.  obtained  is  considerably  below  the  normal  two 
When  two  (or  more)  equivalents  of  acid  are  used, 

rmal  KM.F.  is  obtained,  and  the  equation  becomes  : 

2H^0^  +  4Pb02  «  PbSO,  +  SPbOa  +  PbSO,  +  2H2O ; 

idaal  active  material  (SPbCLiPbSO^)  being  probably 
MNmd  analogous  to  SPbjfPbO. 
ihese  experiments— the  metallic  surface  of  contact 
be  active  material  being  very  limited  (by  reason  of 
it  of  platinum) — a  small  portion  only  of  the  plate 
bject  to  the  normal  conditions  of  discharge  ;  the  loss 
fguk  in  this  portion  being  approximately  twice  as 
IS  in  the  remaining  portions.  But  when  the  contact 
cteoded  over  the  whole  of  one  of  the  surfaces  of  the 
its  apparent  capacity  was  found  to  be  approximately 
d,  even  when  the  rate  of  discharge  was  increased 
ctiooately  to  the  increased  metallic  surface  of  contact. 
1  die  rate  of  discharge  was  increased  beyond  a  certain 
the  resulting  fall  of  E.M.F.,  whilst  diminishing  the 
rfff  efficiency,"  produced  only  an  apparent  diminution 
\  capacity,  or  the  quantity  efficiency.  That  is  to  say, 
I  inal  P.D.  was  diminished  proportionately  to  the  fall 
ILF^  the  capacity  was  approximately  constant. 
sD  cases  when  the  extent  of  metallic  surface — whether 
ininqm  or  lead — in  contact  with  the  peroxide  is 
MBt»  it  is  possible  to  utilise  50  per  cent,  of  the 
Bde  in  the  useful  discharge.  Thus  the  equation 
nHf  applicable  to  lead  storage  batteries  is  : 

+2H^,  +  2Pb02  =  PbSO,  +  Pb02PbS0,  +  2H2O  (*). 

ksresidiial  peroxide  compound  PbO^PbSO^  is,  it  will 
MD,  analc^os  to  the  compound  Pb203  (red  lead) ; 
■ofeeole  SO4  being  substituted  for  one  atom  of  oxygen. 

LXII. 

sfcamow,  being  equipped  with  a  mechanical  analogy 

wdkknt  electro-dynamic  and  thermo-dynamic  data, 
Mm  Ae  case  of  a  couple  in  which  monad  gramme 
Meats  are  brought  into  play.     Referring    to  LIX., 

eqmTiIent  of  Pb  is  103*2  grammes  ;  and  this, 
Mietlly,  is  the  weight  of  spongy  lead  in  the  so-called 
plifi  element,  although,  practically,  the  weight  might 
ikost  lour  times  as  much  (111.).  The  weight  of 
JKi  is  98  grammes,  to  which  may  be  added 
» pmmies  of   water  to   reduce   the    specific    gravity 

llt2.  And  the  weight  of  peroxide  will  be  236  4 
iMa  With  these  weights,  as  we  see  by  the  table, 
>U  obtain  06,600  coulombs,  or  26*833  ampere-hours, 
prinentally,  bv  testing  against  a  Clark  cell,  we  find 
ilk  ElM-F.,  after  the  couple  has  been  circuited  for  a 
Mb  or  two  through  10  times  its  own  resistance,  becomes 
%  It  two  volte ;  and  we  intend  to  discharge  the  couple 
itbe  E.M.F.  falls  to  1*85  volts.     Tho  mean  KM.F.  will 

pte  1*93  volts^  and  the  calorific  equivalent  of  our 
il  ampere-hours  X  1*93  volts  =  51  7  watt-hours  will  be 
1x -857  =  44  3  kilocalories  (LIL). 

Lxm. 

^iow,  guided  by  oar  mechanical  analogy,  we  have  to 

*  this  last  yaltie,  which  is  without  doubt  nearly 

t  m  in  aeooid  widi  the  calorific  equivalents  which 

is(  the  BoeieSj  o(  Telegraph  Bogibeers  and  Electriciani, 
iKa0l,pi.  UOi 


have  been  built  up,  with  an  immense  amount  of  patient 
labour,  by  Dulong,  Andrews,  Favre  and  Silbermann, 
Berthelot,  Tscheltzow,  Thomsen,  Naumann,  Pattison  Muir, 
and  Muir  Wilson.  The  data  furnished  by  these  authorities 
have  been  tortured  in  every  imaginable  manner  to  make 
them  give  the  equivalent  of  two  volts  or  more  for  a 
reversible  lead  battery  supposed  to  be  run  down,  according 
to  the  equation  Pb  +  2H2SO4  +  PbOg  =  2PbS0^  +  2H2O,  untfl 
the  initial  KM.F.  of  about  2*2  volts  falls  to  zero,  or 
according  to  other  equations,  possible  and  impossible. 
This  the  data  in  question  have  steadily  refused  to  do, 
and  for  a  very  good  reason — viz.,  that  the  only  equivalent 
they  could  correctly  furnish  would  be  that  of  a  voltage 
neither  the  maximum  2*2,  nor  the  minimum  0,  but  some- 
where intermediate  between  these.  Even  in  the  case  we 
have  taken,  that  of  the  useful  discharge  corresponding  to 
the  equation  *  given  above — in  which  the  E.M.F.  falls 
from  2  to  1*85  volts — we  may  clearly  see  that  if  our  calorific 
equivalents  give  the  maximum,  or  the  minimum,  or  anything 
other  than  the  true  mean  voltage,  something  must  be  wrong, 
either  the  calorific  values  or  other  data,  or  our  reasoning. 
And  although  we  must  not  expect  all  these  to  be  rigidly 
accurate,  the  reader  may  reasonably  expect,  after  all  the 
trouble  he  has  taken,  to  be  landed  somewhere  near  the 
truth. 

Applying  to  the  equation  (^)  some  of  the  data  given  in 
the  table  under  section  LX.,  and  bearing  in  mind  the 
analogy  given  under  section  LVL,  we  see  in  the  first  place 
that  there  is  accesstis  between  Pb  and  SO4.     The  kilocalories 

fenerated  by  this  *'  falling  together  "  are  56*5,  for  which 
luetic  energy  we  are  debtor  to  the  potential  energy 
intrinsic  to  the  metal.  But  this  SO.  was  combined  with 
H2 ;  there  is  decessus  between  HgSO^,  or  Hj  has  been 
pulled  apart  from  SO^.  Is  then  this  H^  the  electro* 
positive  for  which  we  have  exchanged  Pb  1  If  so,  we 
must  credit  H,  |  S04,Aq.  =  53*7  kilocalories  to  potential 
energy  stored  up  in  Hg — leaving  a  very  small  balance  in 
favour  of  kinetic  energy  evidenced  as  KM.F.  But  the 
question  must  be  answered  in  the  negative ;  for  the  H,  is 
never  free,  but  passes  from  SO^  to  0,  obtained  from  PbO^. 
Although  there  is  decessus  between  H^  |  SO^fAq.  there  is 
aceessus  between  H2  |  0 ;  and  clearly,  therefore,  the  credit 
of  53*7  kilocalories  to  potential  energy  must  be  diminished 
by  H„  I  0  =  34 '2  kilocalories  (to  which  should,  perhaps,  be 
addeci  the  gaseous  heat  of  oxygen,  which  I  do  not  Imow). 
But  there  is  another  point :  the  compound  PbOj,  which 
H2  decomposes  into  PbO  |  0,  is  endothermic,  and  liberates 
energy  in  decomposing.  Consequently,  not  only  34*2  kilo- 
calories, but  also  -6  kilocalories  have  to  be  subtracted 
from  53  7  calories. 

But  how  about  the  second  equivalent  of  PbSO^  in 
formula  (^)  ?  Well,  a  little  consideration  of  our  mechanical 
analogy  will  show  that  it  does  not  come  into  our  thermo- 
dynamic equation  at  all.  We  have  only  (LVI.)  to  take 
*'  the  difference  between  the  calorific  equivalents  of  the 
electro-positive  bodies,  of  which  one  replaces  the  other  in 
combination  within  the  voltaic  cell.''  This  difference  was, 
prima  facie,  Pb  |  SO^,  Aq.  -  Hg  |  SO^Aq.  But  Hj  is  not 
the  electro-positive  replaced  by  Pb  in  combination,  since 
it  combines  with  0  derived  from  2Pb02,  and  consequently 
Ho  cannot  be  the  body  corresponding  to  w  in  the  diagram 
(LvL),  in  which  potential  energy  is  stored.  This  body 
which  we  are  seeking  will  be  found  in  the  electro-positive 
component  which  Hj,  in  its  turn,  replaces  in  combination. 
Now  H2  +  2Pb02  becomes  H20  +  Pb203,  and  red  lead  is  the 
body  which  is  ultimately  replaced  in  combination  by  Pb. 
(A  very  poor  electro-positive,  hardly,  indeed,  worthv  of 
the  title,  but  this  is  precisely  the  secret  of  the  high  E.M.F. 
of  the  lead  couple.)  Now  we  require  to  know  what  is 
tbo  potential  energy  stored  up  in  F\0.^  when  this  is 
liberated  from  combination  with  O.  The  answer  is :  less 
than  none,  since  energy  is  evolved,  instead  of  being 
stored,  when  PbO.,  is  decomposed  into  PbO  +  0,  and  also, 
a  fortiori,  when  2Pb02  is  decomposed  into  PbgOj  -f  0.  The 
fact  that  PboOg  +  HjSO^  becomes — more  or  less  rapidly, 
according  to  circumstances — PbOg  +  PbSO^  +  H^O,  has 
nothing  to  do  with  our  thermo-dvnamic  equation,  except- 
ing insomuch  as  the  presence  of  HjSO^,  its  readiness  to 
combine  with  PbO,  facilitates  the  evolution  of  the  addi- 
tional atom  of  O,  or,  in  other  woxdB,  an^«a\A  V>i^  c(iA^ 
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themuG  character  of  PbO^.  But  this  hftB  already  been 
allowed  for,  though  perhaps  insulBciently,  by  the  subtrac- 
tion of  -  6  til  our  calorific  equation.  The  formation  of 
the  second  molecule  of  PbSO^  is  a  secondary  reaction  ; 
though  it  is  subsidiary  or  adjuvant,  provided  it  occurs 
simuitamousiy  irith  the  liberation  of  0  from  PbOj. 
Summing  up,  our  thermodynamic  equation  is 

IT-  Pb  I  SO.Aq.  -  (H,  I  SO,, Aq.  -  Hj  I  0  -  PbO  I  O),  (12) ; 

or,  giving  the  numerical  values^ 

jr=  56-6  -  (S3'7  -  34 '2  -  6)  =  43kilocalories(in8teadof  44'3), 

Whence  E  =  ^  =-  1*67  volts  (instead  of  1  93  volte). 


23 


LXIV, 


The  value  of  E  thus  calculated  from  the  calorific  equiva^ 
lentsinvolved  in  the  electro  chemical  equation  is  undoubtedly 
too  low.  But  it  is  8<'itiBfacU:»ry  to  be  able  to  add  that  we 
can  see  a  reason  iMy  it  should  come  out  too  low.  In 
equation  (0)  the  expression  H^  |  O  should  represent  the 
heat  evolved  in  the  combination  of  an  equivalent  of  fluid 
hydrogen  with  an  equivalent  of  iolid  oxygen.  But  we  do 
not  know — or,  at  least,  I  do  not  know — the  amount  of  heat 
produced  by  this  combination :  I  know  only  the  calorific 
equivalent  of  gaseous  hydrogen  combining  with  gaseom 
oxygen  (34*2  cidories),  which  may  be  considerably  less  than 
the  required  value,  since  a  portion  of  the  energy  of  chemical 
affinity  is  expended  in  condensing  the  gases.  Still,  in  this 
case  it  may  reasonably  be  maintained  that  the  energy 
expended  in  condensatioOf  as  well  as  the  remaining  energy 
of  afiBnity,  would  be  converted  into  heat.  But  tbere  is 
another  reason.  The  combining  heat  of  PbO  |  0  is  given 
by  a  high  authority  (Thomsen)  as  -  6.  But  when  PbOj  is 
mixed  with  H^SO^  the  endothermic  character  of  the  former 
compound,  ite  tendency  to  decompose,  and  the  quantity  of 
energy  evolved  in  its  decomposition  would  probably  be 
greater  than  in  the  case  of  the  isolated  peroxide.  And, 
moreover,  the  decomposition  of  2PbO«  into  Pb/J^  |  0 
occurs  more  readily,  as  we  know,  than  that  of  PbO^  into 
PbO  I  O,  So  that  the  value  -  6,  representing  the  heat  of 
constitution  of  the  last-mentioned  compound,  would,  in  the 
case  under  consideration,  become  -  (6  -f  z).  And  the  greater, 
within  practical  limits,  the  degree  of  concentration  of  the 
acid,  the  greater  would  be  the  value  of  z. 

If  we  assume — which  we  have  no  right  to  do  without 
further  verified  data — that  £»  1-3,  then  the  E.M.F,  will  be 


E> 


44^ 


^1*03  volts  exactly. 
LXV. 


It  must  not  be  supposed  that  the  formula  (4>)  is  in 
antagonism  with  that  put  forward  by  Messrs,  Gladstone 
and  Tribe  in  1882,  at  a  period  when  very  few  people  had 
any  defimte  notions  as  to  the  reactions  which  occur  in  the 
lead  reversible  couple.  If  the  latter  be  taken  as  a  theoretical 
formula,  indicating  the  nature  of  these  reactions,  without 
any  intention  of  defining  the  extent  to  which  they  would 
occur  under  given  conditions  of  practice,  and  if  the  former 
ba  taken  as  a  formula  indicating  the  extent  to  which  they 
take  place  during  the  period  of  useful  discharge,  it  will  be 
seen  that  they  are  in  harmony,  Messrs.  Gladstone  and 
Tribe  stated  that  *'  the  chemical  action  of  the  discharge  is 
essentially  what  is  expressed  by  the  following  theoretical 
formula : 

PbO,  I  nm,  I  HjSo,  I  Pb»pbo  I  H,o  i  h^o,  i  Pbso, 

which  oxide  of  lead  in  the  presence  of  sulphuric  acid 
becomes  sulphate  of  lead  according  to  the  equation  : 

PbO  +  H^O,  -  Pb80,  +  Hp, 

the  final  result  being  sulphate  of  lead  on  b<»th  plates/** 
Thus,  combining  the  two  equations,  their  view  is  expressed 
by  the  formuU  : 

Pb  +  2H,S0,  +  PbO, «  2PbS0,  +  2H,0. 

The  dtflTerance  between  this  and  formula  (^)  is  that  the 
latter  is  applicable  to  the  ordinary  conditions  of  practice. 
It  may,  ifkaeed,  be  used  to  express  quantitatively  tne  exact 
eooditbos  of  practice  in  any  given  case  ;  and  its  value  for 
this  parpoee  will  become  evident  when  we  h%ve  considered 

*  '^TbeChetaiftryef  the  Stooodsry  .BsMeries  of  Plaat^  aad 
Fsttfw,*'  p.  82. 


the  laws  which  determine  the  weight  of 
acid,  of  any  given  initial  specific  gravity  fa 
given  final  specific  gravity,  to  be  allowed  for  in  I 
tion  of  accumulators  of  which  the  effective  < 
required  rate  of  discharge,  is  known. 

Let  us  take,  for  instance,  an  aocomulator  m] 
weight  of  spongy  lead  is  to  be  twice  that 
theory,  that  of  peroxide  being  in  aocordaoetl 
practical  formula,  whilst  the  initial  aitd  \hm  Se 

Kmtics  of  the  acid  are  to  be  respectively  l'I88  { 
t  the  atomic  symbols  represent  monad  j 
lents,    corresponding   pmdimlly  to  the 
equivalent  of    electricity,   or   26*8 
our  equation   (4»)   modified  to  express 
practice  in  the  given  case^  becomes  : 


2Pb  +  4^5  H^O,  +  69*4  H^O  +  2PM)j 
^  Pb  +  PbSO,  +  2  25  H,SO,  +  71  3  H^O  +  ] 


INSTITUTION  OF  ELECTRICAL  ENGINEEI 


The  first  meeting  of  the  year  was  beld  at  the 
of  Civil  Engineers,  Great  Georg»-elreet»  on  tha 
After  the  usual  formal  business,  the  ^ 

the  various  donations  to  the  Ubnmr.  Mr. 
F.R,S.,  then  presented  to  the  Institution  tJx  ' 
belonging  to  the  late  Mr.  Jacob  Brett  In  a  short 
of  the  contents  of  these  most  interesting  vi>ktii 
Latimer  Clark  stated  that  they  oontaiaed  the 
proofs  of  the  fact  that  submarine  telegmphv  \ 
invention.  This  collection  of  papers  maoe 
Brett  and  his  brother,  giving  full  details 
failures  and  successes  in  submariiie  eable  laj 
valuable  addition  to  the  librarv  of  the 
regret  that  the  remarks  made  by  Mr.  Latii 
interrupted  bv  a  certain  section  of  those 
rebuked  by  Mr.  Alexander  Siemens  for 
courtesy. 

The  formal  business  then  being  finished,  Sir 
Manck,  after  a  few  well-chosen  remarksi  vaeg 
presidential  chair. 

Prol  W.  E.  Ayrton  proposed  a  vote  of  Ihudis 
retiring  president,  remarking  that  of  all  the  «el 
Mances  methods,  the  methc^  in  which  Sir  Heaiy 
had  fulfil  his  duties  as  president  was  the  best 

The  vote  of  thanks  was  carried  unaoinously,  a 
Mr.  J.  W.  S^an  read  the  following  addiwi : 

IKAUOmAL  A0DIUS88. 

BY   J.   W.   SWAN,   r.R^,  PRJCBIDKN  J 

Sixteen  yesrs  ago  I  had  the  honour  of  fariagiag 
notice  of  the  Society  of  Telegraph  Knginem  the  i|1MsI 
new  mode  of  electric  illafnination  by  maans  ol  tr— ^ 
Unips.     Bir.  Preece  was  in  the  chair*    I  am  aonr  h 
with  uft  tonight,  ^nd  especially  for  the  eauae  ol  hu i 
mAy  he  soon  return  with  renewed  health  t    Then  mm 
outside  this  buildings   ^t  the  bsek,  a  portable 
fArmy&rd   type,    Mid   «   I  tram  me    dynsina,    htA 
dvtitmoa  of  that  time  were — for  Itgbttatt  one  or  two  aii 
This  apparatus  wss  mansged  fay  Mr.  Radeltf  Warl,  i 
the  not  easj  task,  menrellously  well  aoooiii|]lished,  of 
dynamo  ftt  the  exact  speed  required  for  the  lig|btil|f 
number  of  incandeeeent  lamps  atladked  lo  a  liBd  a 
that  hss  since  become  geneially  known  as  an  **ele 
Thii^  the  first  installation  of  tnoeiideeesot  lamps  Ui 
was  oerrind  out  by  Mr.  Fleetwood.     Wh«]  the  gis  wial 
and  the  current  was  turned  on*  there  was  sn  aodihit 
iion  of  surprise  as  the  lamps  lighted  up ;  snd 
breathing  space,  it  was  realised  that  the  room  wae  for  I 
time  entirely  lighted  by  iocandesceot  lampi^  the 
of  satisfaction  was,   I    remember,  rery  strongly  presi 
That  occasion  marked,  in  an  ettphalk  Buuioert  Ibe  ht^ 
or  almost  the  beginning,  of  a  movesMOt  Ikat  hie  fcdie 
increasing  activity,  until  now  it  may  be  truly  eaiii  Ikat 
revolution  in  the  means  of  produoiag  anifoal  llytrt  fer  i 
use  has  been  acoompliahed,  a  new  and   peoteUa  Q 
been   created,  and,   incidentally,  an   impolBa  aai 
l^ven  to  the  Urger  and  more  genetal  otuuttHoii  el 
Wo  are  ooufrontiKl   at  almost  every  l«ra  widi  evi4e 
beneficial  chsuge  ds»wing.  in  some  meafSfSv  Cr^m  tiMi 
Huoh    ohange,    for    extrnplst    as   thu    fl^^n    Ike 
darkness  of  tht  streets   of   L^ndoii   al   oighl   ia 
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light  feime,  to  the  almost  daylight  brilliance  of  many 
now — a  change,  I  admit,  not  wholly  effected  without 
oi  the  arc  light,  nor  even  of  the  gas  lamp ;  but  that 
lamp  shines  with  an  unwonted  brightness,  and  that 
lamps  are  there  at  all,  are  facts  not  distantly  con- 
rith  the  very  general  use  of  these  unobtrusive  little 
lich  were  thought  so  wonderful  at  the  time  to  which  I 
ng  back,  and  are  such  universally  familiar  objects  now. 
fears  is  not  a  long  time  in  the  history  of  industrial 
1,  and  yet  what  changes  have  occurred  in  the  last  16 
The  entire  space  is  crowded  with  electrical  invention 
etrical  work,  not  confined  to  electric  lighting,  but 
^  over  the  wide  and  varied  fields  of  electrical  power 
sion,  eleotric  traction,  and  electro-chemistry.  The 
d  introduction  of  electric  lighting,  and  the  great  inci- 
nprovements  made  in  the  machinery  for  transforming 

energy  into  electric  energy,  gave  the  impulse  required 
ice  the  immense  activity  that  we  witness  to-day. 
unain  of  electrical  engineering  has  broadened.  When  this 
on  was  founded,  telegraph  engineering  was  its  principal 

later,  there  grew  up  the  new  branches  of  electric  light- 
iric  traction,  and  the  electrical  transmission  of  power. 
ftve  so  flourished  that,  if  they  have  not  overshadowed 
r  branch,  they  have  at  least  sheltered  and  supported  it ; 
ce  is  another  branch   vigorously  growing  and  giving 

of  immense  enlargement— that  of  electro-chemistry. 
sp  me  to  a  subject  of  great  interest  to  the  electrical 
V  and  especially  to  the  young  electrical  engineer — **  the 
sD  before  him,  where  to  choose  "  ;  and,  m  my  belief, 
sto  proportion  of  those  who  are  aspiring  to  make  their 
slaetrical  engineers  would  choose  wisely  in  makine  a 
idal  study  of  that  portion  of  the  field  within  which  Ties 
Beadon  of  electricity  to  chemical  manufactures.  The 
ft  wide  one,  and  so  far  only  a  small  corner  of  it  has  been 
li,  but  that  portion  is  already  yielding  rich  harvests. 
It  DOW  three  or  four  flourishing  electro-chemical  indus- 
oqxtal  importance — the  electrolytic  refining  of  copper, 
i<olytic  extraction  of  aluminium^  the  electrolytic  recovery 
sad  the  electrolytic  production  of  chlorine  and  of  soda, 
these,  there  are  other  successful  chemical  manufactures 
■t  on  an  electrical  basis.  Their  importance  is  great  even 
d  is  increasing.  They  afford  opportunities  for  the  advan- 

siercise  of  special  knowledge  and  skiU  on  the  part  of 
trieal  engineer,  who  may  be  (»lled  upon  to  design  suit- 
pustos  for  carrying  out  known  processes,  or  to  invent 

*  improved  means  of  eflisctiDg  some  unattained  but 
b  end.  Considering  the  importance  of  this  branch  of 
il  engineering,  it  seems  to  me — and  I  hope  you  may 
SMme  view — that  the  time  custom  places  at  my  disposal 
IviO  not  be  ill  spent  in  a  general  review  of  the  rise  and 
■  of  dectro-chemical  industries. 

Eablt  Wobk  in  Elbctro-Chbmistky. 

fSBrs  hence  there  should  be  celebrated,  in  the  city  of 
tbe  centenary  of  Yolta's  great  discovery,  to  which  we 
s  origin  of  electro-chemistry.  Electrical  phenomena  had 
l^^tly  studied  long  before  his  time.  But,  if  we  except 
tios  of  the  electric  spark  utilised  by  Cavendish  to  induce 
Mbination  of  gases  having  an  aflinity  for  each  other, 
■ktd  electro-cnemical  effect  had  been  observed  up  to 
ktine.    There  was,  in  fact,  no  knowledge  of  phenomena 

•  tfcs  sustained  operation  of  an  electric  current,  as  dis- 
Mtiioee  due  to  intermittent  discharges.  Closely  follow- 
Mi  the  announcement  of  the  discovery  of  the  voltaic 
■iiis]ytical  power  war  made  known  through  the  electro- 
inter  by  Cifflisle  and  Nicholson.  But  it  was  Davy  who 
1%  rssliaed  and  demonstrated  the  transcendent  power 
JImIImc  current  to  effect  chemical  decomposition.  Davy 
ikt  erer  memorable  the  year  1806  by  the  electrolytic 

tof  potassium  from  potash.  Distinctly  prophetic  as 
off  olher  far-reaching  kindred  discoveries,  I  suppose 
•VOB  the  ima^^inative  mind  of  Davy  ever  entertained 
itkat  cut  of  this  embryo  would  grow  any  of  these  great 
*  J  processes  that  are  to-day  shaking  the  foundations 
I  off  the  oldest  and  most  important  of  our  chemical 
The  method  used  by  Davy  in  his  historic  experi- 
iiooiooe  a  bearing  on  my  subject,  and  is  so  intensely 
^I'vk  itself,  that  I  think  you  will  not  grudge  the  moment 
•  to  read  an  account  of  it  in  Davy  s  own  words.  He 
^nsD  piece  of  pure  potash  which  had  been  exposed 
~  1  to  the  atmosphere,  so  as  to  give  conducting 
the  surface,  was  placed  upon  an  insulated  disc  of 
r  Monected  with  the  negative  tide  of  the  battery  of 
rof  250  of  6  by  4,  in  a  state  of  intense  activity  ;  and 
itire  eommunioating  with  the  positive  side  was  brought 
HMt  with  the  upper  surface  of  the  alkali."  .  .  . 
Ilhn  cncomstances  a  vivid  action  was  soon  observed 
fefJMet.  The  potaah  btigan  to  fuse  at  both  its  points  of 
'  i;  there  was  a  violent  efTervescence  at  the  upper 
»itlhelew«r,  or  negative,  snrfaoe  there  was  no  libera- 
ih&flnd ;  but  nnall  globules  having  a  high  metallic 
^Mi  being  pcecMO^y  similar  in  visible  character  to  (quick- 


silver, appeared,  some  of  which  burnt  with  explosion  and  biilsht 
flame,  as  soon  as  they  were  formed,  and  others  remained,  and 
were  merely  tarnished,  and  finally  covered  by  a  white  film  which 
formed  on  their  surfaces." 

Davy,  fortunate  in  almost  everything,  was  supremely  fortunate 
in  his  assistant,  Faraday.  Never,  surely,  in  the  history  of 
experimental  science  did  the  mantle  of  ffenius  fall  on  worthier 
shoulders  than  when  Faraday  became  the  successor  of  Davy, 
and  the  inheritor  of  his  methods  and  of  his  work.  Great, 
immensely  great,  as  is  the  debt  owed  by  electrolytic  chemistry 
to  Davy,  the  debt  is  doubly  great  to  Faraday.  To  Faraday 
we  owe  the  discovery  of  the  law  of  electrolytic  conduction, 
without  which  knowledge  industrial  progress  in  the  field  of 
electro-chemistry  would  have  been  impossible  ;  and,  above  all, 
it  is  to  Faraday  that  we  owe  the  first  principles  of  the  dynamo — 
principles  applied  to  practical  elect^lytic  work  much  earlier 
than  is  commonly  supposed.  Even  as  early  as  1842  there  were 
at  work  in  Birmingham,  for  the  electrolytic  deposition  of  silver 
and  gold,  power-driven  electric  current  generators,  based  on 
the  dynamo-magneto-electric  principle  discovered  by  Faraday.. 
One  of  these  machines  I  saw  not  long  ago,  still  doing  duty  at 
Messrs.  Elkington's  factory.  These  ancient  machines  were  not 
called  dynamos  ;  the  term  **  dynamo  "  had  not  issued  from  that 
mint  which,  by  the  coinage  of  a  word,  seems  to  create  the 
thing  signified.  But  these  so-called  magneto-electric  machines 
were,  to  all  intents  and  purposes,  dynamos  ;  they  transformed 
mechanical  power  into  electrical  power  through  the  medium  of 
magnetism,  and  the  dynamo  of  to-day  is  their  direct  descendant. 

During  the  30  years  following  Faraday's  discovery  of 
magneto-electric  currents,  and  its  primitive  application  to 
electro-plating,  I  cannot  recall  in  this  connection  any  of  those 
striking  events  which  make  a  moment  memorable,  but  the  toob 
were  being  fashioned  wherewith  the  way  was  to  be  cleared  and 
the  work  of  progress  carried  on.  Towards  the  end  of  that 
quiescent  period  Wilde  was  building  powerful  machines  for 
the  electro-deposition  of  copper,  and  those  great  incentives  to 
electrical  engineering  enterprise  and  progress,  the  telegranh 
and  electric  lightins,  were  already  beginning  to  quicken  the 
pace  along  the  colLteral  lines  of  scientific  and  industrial 
advancement.  To  speak  only  of  electric  lighting,  it  should  be 
noted  that  in  the  fifties  Holmes  and  De  Meritens  had  designed 
efficient,  if  costly,  magneto-electric  apparatus  for  lighthouse 
iUumination. 

The  principle  of  magnetic  self-excitation  in  an  electro- 
magnetic venerator  was  made  known  in  1867,  and  four  years 
later  the  nrst  really  practical  continuous-current  machine  was 
constructed  by  Gramme.  The  two  succeeding  decades  saw  the 
evolution  of  the  modem  dynamo,  and  at  the  end  of  this  period 
the  critical  point  was  reached  when  there  was  demonstrated, 
with  sufficient  clearness  to  captivate  the  commercial  mind, 
the  fact  that  for  lighting,  for  transmission  of  power,  and  for 
effecting  several  important  chemical  operations,  electricity,  as 
produced  through  the  dynamo  by  the  steam-engine  or  by  water 
power,  was  a  thing  of  utility,  and  could  be  turned  in  all  these 
ways  to  commercial  advantap;e.  These  great  uses  of  electricity 
been  for  several  years  established  on  the  secure  basis  of  com- 
mercial success.  This  result  has  been  reached  through  the 
co-operation  of  many  minds,  and  especially  by  the  union  of  the 
skill  of  the  mechanical  engineer  with  the  specialised  knowledge 
of  the  electrician  and  the  chemist.  Out  of  this  combination 
and  concurrence  of  forces  electrical  engineering  has  grown,  and, 
by  makine  new  demands,  has  reacted  beneficially  on  purely 
mechanical  engineering.  The  requirements  of  electric  lighting 
have  largely  contributed  to  those  great  improvements  and 
economies  in  electric  power  producing  machinery,  and  in  the 
steam-engine  itself,  which  have  materially  assisted  in  brinnng 
about  the  degree  of  success  which  has  now  been  reached  in 
electro-chemical  industries. 

Copper  Rbfining. 

At  the  outset,  60  years  ago,  the  only  electrolytic  industry  ' 
then  in  existence  was  comprised  in  that  small  and  closely 
related  group,  electro-plating,  electro-gilding,  and  electro- 
typing.  Since  then,  and  comparatively  in  recent  years,  the 
principle  of  electrotyping  has  been  applied  to  copper  refining. 
This  has  developed  to  such  an  extent  that  now  one-thi^ 
of  all  the  refined  copper  required  in  the  world  is  produced 
electrolytically.  In  1896  the  production  was  137,000  tons. 
The  product  of  one  works  alone — the  Anaconda  Works — was 
over  30,000  tons.  One  great  advantage  of  electrolytic  copper 
refininff  over  the  old  method  is  the  savinc  of  the  gold  and 
silver  from  the  unrefined  copper.  But  uiere  is  a  further 
advantage,  and  one  that  electrical  engineers  especially  appre- 
ciate— viz.,  the  higher  conductivity  of  electrolytic  copper.  The 
first  Atlantic  cable  was  made  with  copper  that  had  a  con- 
ductivity only  40  per  cent,  of  that  of  pure  copper.  At  that 
time  it  was  difficult  to  buy  copper  ^e  from  arsenic.  So 
completely  has  the  electrolytic  method  of  refining  copper 
altered  the  old  state  of  things  that  lately,  when  I  wanted  a 
small  quantity  of  arsenical  she  at  copper,  I  had  much  trouble 
in  procuring  it. 

The  process  of  electrolytic  copper  refining  ia  aa  ^^fo^i  \3iO^^ 
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Rimply  electrotyping  on  a  iprand  scale.  An  impufo  copper 
Anode  is  diiAolred,  ?ind  pure  copper  is  deposited  vipt:>n  a  cathride 
in  an  electrolytic  bath  of  acid  sulphate  of  copper  solution.  The 
amount  of  power  expended  in  copper  refining  relatively  to  the 
product  is  tm&ll.  In  thifi  respect  it  is  greatly  different  from 
that  other  electro-chemical  industry— perhaps  next  in  imp<irtance 
t*i  rtopyw^r  f**flninw — th«*  extrnotion  of  alumioiutn.  hi  electrolytic 
*      ■  1    the*   whole   of   tht<   electric   energy    is 

-  ohinic  fe%i8(«tice,  therefore  the  [lowor 
rc^uneij  lui"  u  ^^ivtMi  inifput  may  he  reducod  u*  a  arnall  amount 
by  increase  uf  the  nize  of  thi»  appurahis.  Hence,  the  locatiim 
of  copper- refining  works  in  not  ffreatly  influenced  by  the  con 
•ideration  of  the  coat  of  power  ;  other  conaideriktions  generally 
prevail  in  the  choice  of  locality.  The  range  of  current  density 
within  which  reguline  copper  can  be  de^iosited  is  extremely 
wide.  The  size  of  the  apparatus— regnl at ed  by  a  law  analogous 
to  Kelvin's  law  of  balance,  of  tbe  cost  of  capital  against  the  d  ►%( 
of  power — is  for  a  given  output  usually  large.  It  is  found  numi 
eoonomtcal  to  use  a  low  cuiTent  density  ;  the  greater  purity  of 
the  copper  de^Kisited  under  those  conditions  is  an  additional 
consideration  determining  that  practice.  In  electrotyping,  where 
power  ia  a  less  imp<jrtnnt  consideration  than  tinw%  current 
density  is  usually  much  higher.  In  this  connection  I  may 
mention  ei^periments  I  made  to  ascertain  how  far  it  ia  posaibte 
to  go  in  the  direction  of  increafte  of  current  density  without 
detriment  to  the  physical  properties  of  the  metal  deposited. 
I  found  that  under  proper  conditions  it  was  powiblo  t*j  (»l>tain 
tough  copper  with  a  current  density  ranging  from  1  ampere  to 
1,000  amperes  per  square  foot  of  ci4thode  surface.  The  condi- 
tions necessary  to  be  observed  were,  to  adapt  the  strength  (*f 
the  solution  to  the  atri5ngth  of  the  current,  usintj.  of  c^^urse, 
the  strongest  solution  with  the  largest  current  ;  and,  when  the 
current  density  w^is  high,  to  take  suitable  means  to  <ibtain 
extremely  rapid  circulation  of  rhe  electrolyte,  I  found  thfit 
regularity  and  smoothnesM  of  deposit  was  alm*>st  entirely  depen- 
dent on  the  abaonce  of  solid  particles  held  in  suspension  in  the 
electrolyte,  and  that  excrescences  could  be  entirely  avoided  by 
taking  care  that  the  electrrilyte  was  free  from  solid  lloating 
particulars,  I  found  abo  that  an  exceedingly  rapid  flow  of  the 
electrolyte  over  the  cathode  surface  tended  to  the  suppreaaion 
of  a  crystalline  condition  of  the  depoett.  This  effect  was 
most  strikingly  ^liown  when  the  electrolyte  was  projected 
ai^ainst  the  cathode  surface  with  considerable  force  from  a 
submerged  jet.  In  the  Philo»*>phkal  Magozinf,  1881,  vol.  xii, 
p.  300|  Tribe  published  an  exceedingly  interesting  series  of 
oliservatiimfi  on  the  distribution  of  the  lines  of  conduction 
in  a  lit^uid  undergoing  electrolysis  ;  tlieae  showed  me  the  causes 
of  the  wasteful  growtns  round  the  edges  of  electrotypes.  By 
applying  remedies  suggested  by  Tribe's  resulte,  I  was  able  alm*»st 
wholly  to  prevent  this  waste,  to  obtain  nearly  complete  uniformity 
in  the  thickness  of  deposits,  and  entirely  to  prevent  excrescent 
mat^inal  growths.  The  general  prindple  followed  was  the 
restriction  of  the  sectional  area  of  the  electrolytic  bath  to,  as 
nearly  as  {Kiasible,  that  of  the  plate  iotertectiiiK  it,  so  as  to 
prevent  curvature  of  the  lines  of  flow. 

In  considering  this  branch  of  the  subject,  the  qnestton  occurs 
whether  it  ia  economically  possible  to   take   advantage  oi  the 

Cter  purity  and  )ii.4w^f  .  .inJ^.-fixOv  ..r  ^«1<v.^int)y  tic  copper  that 
not  undcrgom  i      The  common 

practice  is  t*»  fuse  «  ^  ,  ,  '  ioto  ingots,  and 

then  proceed  to  roll  and  draw  the  ingots  into  thu  various  sizes  of 
bars  and  wire  retiuired  in  electricul  work.  This  treatment  results 
in  a  slight  loss  of  conductivity.  Some  years  agv>  T  worked  out  a 
process  in  which  a  copper  wire  i^ttretched  in  an  electrolytic  bath 
was,  whilst  receiving  jt  f  copper,  continually  subjected 

to  the  action  of  wire  u  h.     This  re»ult*Ml  in  unlimit«?d 

extension  of  the  wire  witlujut  increase  of  its  thickn*^8s  :  all  the 
deiK^sit  went  to  increase  the  length,  and  this  nught  go  on  U*  an 
tndetluite  extent.  The  original  wire  formed  a  core,  which,  as 
the  process  prooeeded,  dwindled  towards  nothing.  There  arc 
on  the  table  some  pieces  of  wire  made  in  this  way,  in  the 
dilToront  sUjees  of  its  growth,  I  ascertained  the  possibility  of 
producing  wire  in  this  manner ;  but  evun  with  ;i  tapid  rate  of 
depoett,  such  as  I  was  able  to  use,  I  found  the  apparatus  would 
be  excessively  costly,  relatively  to  the  output  ;  and,  being 
aDowei)*  by  tl»e  kindncaii  of  Messrs,  Bolton,  to  witnvs*  the 
inethod  of  wire  drnwing  employed  at  their  works,  I  was  s«i 
impressed  by  the  rapidity  and  simplicity  of  their  process  as  to 
feel  that,  looking  at  tlic  ouiif.T  fr«uii  a  non  acicntilic  point  of 
view,  unless  there  waa  much  mr»re  to  be  irained  than 

1  or  2  per  cent,  extra  c  y,  Uie  pUy  ^v;^.B  tint  w*irth  the 

candle,     I  do  not  know  wlittther,  by  the  ^^sd  by 

Mr,  FliTvre  "f  rwttin^  a  spiral  from  an  e\r^  n%{ii^ 

©oj'f  '   degree  of  ec  n 

can  ,  thp  ordinary  ,  .  mi 


mteih  iru    M 

wijy,     Ni*v«si 

duotivity  of  ci 

the  fusion  tro'i 

those  attempta  to  pro 

not  undergone  Ittsioti  at  least  a  ». 


nxiijco  wiro  r 


JO   mt'thotU    uf  proUuumg 

'  V  and  slightly  higher  con- 

'M^en  subjected  to 

practice,  «ive  U* 

»iyTic  copper  tbei  hss 

iter«ilaii4  TAltte. 


Before  I  leave  this  subject  of  copper  depoeitioii  1  u 
your  attention  to  thin  mirror —one  of  ine  Utcel  f 
induatnally  applied  elect roty ping.  It  is  made  bj  def) 
thick  backing  of  copper  on  a  silvered  glass  matrtr 
separation,  coating  ine  surface  with  palladium.  Thtt 
mirror  is  intended  as  a  substit  '  'lo  glass  minion 
used  in  light  projection.    It  Ii  it  advmiitegeoi 

mirror  that  a  shot  would  not  o.^h:  r  '^> .  LooogH  it  >Blgnt  i 
The  process  has  iKMjn  worked  »ut  and  patented  by  Mr. 

ColcH, 

Snnilnr  methrids  to  those  used  in  copper  renninj 
beir>;;  followed  in  elect  rii/.incing.  T'^"  ^v.^nU    '  L'a!t  aou 
**  ijnlvanised  '*  are  much  abused  in  1 1 
material,  galvanised  iron.     The  cr^     _ 
ordinary  process  of  galvanising  is,  a**  we  ail   kn 
by  electrolytic  action*  but  there  are,  in  practical 
galvanising  proceateH,   by   which    a   hard 
coating  of  zinc  may  lie  obtained  without  ini]  « 
of  the  iron.     The  process  is  largely  in  use  for  m*! 
tubes.     In  one  of  several  worku  where  it  ie  in 
500  tons  of  tubes  won-  d  in  this  w*} 

characteristic  feature  of  ■  ^-  copper  feiJj  ! 

anodij  in  formed  of  the  aahik:.  kind  of  metJfcl  se  tr.ui  'I 
and  diasolves  to  keep  up  the  supply  of  met^l  in  the  Ot 
There  is  an  equal  and  ^  i  going  on  at  tl* 

and  ancxie.     But  there  i  •**  of  ^^^^^ 

lions  of  f>erhaii8  eveo  -n  a  .  rcsr  to  the  electrksi  ^ 

and  certainly  of  ^t.ur  n  ti  ;iiio  importmno^-HMI 
chsH  in  which  the  »>re,  and  not  the  alrosdr  ^*^ 
furnishes  the  meullic  supply  to  the  electrolyte.  T 
a  very  large  subject,  since  there  is  inclttded 
only  the  extraction  of  copper,  nickel,  zinc,  gold« 
and  sodium,  but  also  the  grw^t  question  of 
lytic  praluction  of  caustic  soda  and  chlt>riiie. 
substances  hitherto  produced  by  purely  chemjcal 
There  have  been  msny  attempU  to  utilise  the  '  ' 
matt  or  sulphide  can  be  cast  in  the  form  of 
that  such  plates  have  a  suflicient  degree  of  < 
of  their  being  used  as  anr^les  in  an  electml; 
attempts  have  not  always  been  succesaful, 
interesting  exception  in  the  case  of  the  oo|i] 
worked  by  the  Canadian  Copper  Company,  w I 
and  nickel  clectrolytically,  antt  use  the  matte  ae 
mattes  contain  about  40  jier  cent,  each  of  oopfier  anal 
14  per  cent,  of  sulphur,  together  wi»h  small  quantitii 
gold,  and  platinum.  The  power  used  in  the  prodm 
of  nickel  is  nearly  one  eleciriosl  horse-power  ho«r- 

Gouj  Extraction 

Before  the  introduction  of  tT 
ment  of  gold  ore,  various  elect  i  •. 

the  solvent  action  of  electr^lyui'  i  ii;<»rii)t%  uad 
work<Hl  ;  but  ihe  purely  chemical  cvantde 
not  wholly  superseded  these  pV-  »-  iv»'c  melbi 
treatment  of  ^old  ore.     Mei>  ris  fti 

have  patentetl  and  successfully  .... ced  » 

the  cyanide  liquors  from  the  taiUngSt  or     .. 
in  cyanide  gold  extraction,  and  conlsiQlof  « 
^olii.     An  extremely  dilute  solution  of  efmi 
diasolve  the  gold.     This  is  nfterwards  stibf 
with  iron  anrxles  and  thin  lead  ealhodes, 
of  one   or  two   tenths   of  an   ampere  per 
results  in  an  almost  complete  recovery  of  the 
form  upon  the  lead  cathf^ie.     When  the 
Ctold  has  been  rle|>osited,  the  oe&licidee  ate 
gold   separated    by    oupetlatioii.      THav 
exactly   suited   to  the   cknn  '»  ore 

Over  1,000,000  tons  a  yeer  ^ 
discarded  as  useless,  are  now  priiiian«j 

ZiKe  EmucFtio!!, 

The  extraotton  of  tmo  from    its  ores  by 

problem  on  thr  -  '- 
able  amount   *<* 
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'i  a  »»tigi«  %nm  of 
tm^  is  genersUy  no«  Is 
ami,  M^  i^Utut  \b  i**it  c^nt.  ut  the  metal  oontained 
unextractiH],  the  lo«i  of  tht«  at  the  imessit  valoe 
makes  an  a«ldition  nt  y^^  '?et  of  prudtt 

of  about  £7. 16«,  for  smt- >  ton  of  siflieL  Tb 

variable  with  iiw  mnrkti  iraltfte  ol  tine  < 
y  of  Ihe  smelttnjt  vorks^  and  are  iieeed  « 
v%tue  OI  /.uic  ore  and  the  present  onel  ol 
England*    Here  would  seem  Iq  be  a  graal 
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di^ion  of  ftn  improve  method,  and  it  la  well  worth  oon- 
ling  agftin  i.nd  mgaio,  ni>twith«taiiding  past  failurei — and 

i»Te  b«en  tDftny— whether  this  is  not  a  daae  in  which 
lioritioit  mfty  be  obtained  by  electrolytic  methoda, 
Mapbtf  been  recently  taken  towaids  thin  object  by  menns 
prooat  (the  invention  of  Dr,  Hoepfner)  at  present  being 
bedbjMei«r«.  Brunner  and  M«ind.  Tn  thiii  prooem  7Anc 
ridJe  is  electrolysed  ;  the  products  are  chlorine  und  stioc. 
ianqtt  jHtror  than  c^rdt nary  commercial  zinc,  and  wilJ  no 
H  be  weJcemed  by  the  osers  of  ssinc  in  primary  batteriea. 
mmm  ingot  is  lying  on  the  table.  For  the  electrulytie 
atat  nf  chat  hitherto  intractable  olasa  of  ore  such  as  the 
m  Bill  mine  pn>duces  (the  mixed  Rulphides  of  lead  and 
,  Iwe  pr\>cessei  deserve  mention — one«  the  Aehcroft  proceUf 
MTeryextoiuive  preparations  have  been  made  for  carrying 
t  021  a  large  scale  ;  and  the  other,  that  of  Cowper-Ooles. 
pnocB  is  in  actual  operation  on  a  small  scale,  and  we  have 
Me  ef  the  results.  An  interesting  feature  of  these 
iiitlkera  m  an  ejuunple  on  the  table)  ia  that  they  have 
■■di  tm  aluiuiniam  cathodes  and  stripped  off,  the  film  of 

pravMttdng    adhesion.      These    bold    attempt    id   new 
b«  dcMire  BQcceas. 

AlI'MINTUM    ExTKJiCTTOX. 

'  of  the  large«t,  the  most  importajit,  and  in  many  respects 
p^  miereating  of  the  electro-chemical  induatries  ia  that  of 
odnctton  of  aluminium.  In  1855  the  ptioe  of  aluminium 
tr  hr  from  the  price  of  silver,  wlien  silver  was  twice  its 
It  fmlae  ;  now,  bulk  for  bulk,  it  is  the  price  of  copper.  It 
ooger  bought  by  the  ounoe,  but  by  the  pound  or  ton.  The 
BMure  of  change  has  been  brought  about  by  the  employ- 
al electrolytic  extraction.  The  purely  chemical  method  had 
U^ly  elaborated  before  the  electrolytic  process  waa 
hi  into  competition  with  it,  but  the  lowei^t  price  of  the 
■J  pfodnct  was  three  or  four  times  the  present  price  of 
lU  It  ia  an  instaoce  of  an  electrolytic  method  displacing 
o^^tly  elaborated  and  establij^hed  chemical  method  ^  and 
Momioiis  increaae  in  demand  that  has  followed  a  reduc- 
i  pmsw  The  prxluction  at  the  present  time  ia,  I  estimate, 
m  than  2,000  torts  a  year.  At  least  10,000  h.p,  is  absorbed 
s  industry  alone,  and  power  to  double  that  amount  ia 
bi  be  applied  to  it.  There  is  every  probability  that  new 
rfll  be  found  for  the  metal,  and  that  the  manufacture  will 
tt  a  uiQcb  larger  one  than  it  i^  at  present.  Prof.  Richarda, 
bacwn  MA  the  author  of  the  moat  complete  work  on 
Diimi,  Miya^  in  a  letter  I  recently  received  from  him  : 
I  s&d  of  the  century  sees  another  metal  added  to  the  list 
nHOO  metals,  a  metal  whose  ore  is  as  plentiful  aa  that  of 
vboae  coat  of  production  is  steadily  decreaaing,  and  whose 
us  jttit  as  steadily  increaaing.  It  is  bound  to  stand  next 
■  in  its  prr.iduction  and  in  its  usefulness  to  mankind/' 
ldi|b  English  enterprise  was  prr»mpt  to  adopt  and  improve 
l%[D^  chemical  process,  the  production  of  aluminium  had 
^ depart^  from  ua  until  the  Bf  iliah  Aluminium  Company 
neoced  the  manufacture  in  the  electrolytic  form  across 
Inder,  attracted  there  by  the  advantnge  of  cheap  water 
L  (Mr,  8  wan  here  called  attention  to  a  carbon  anode  and 
■Ikeroi  moat  interesting  aluminium  producta  illustrating 
Mn£u3lare,  kindly  supplied  for  the  oocaaion  by  the  British 
■ioBi  Comfiany,  through  the  man  aging  directorp  Mr. 
i^  to  whom  be  tenders  his  thanks.) 

MpniQBMby  which  aluminium  is  extracted,  in  America,  on 
Cw^iinn^  and  tn  Scotland  to  day,  is  in  principle  exactly 
Ik lo  thai  by  which  Davy  extracted  potassium  from  potash 
Mis^  The  electrolyte  m  kept  in  a  state  of  fusion  ny  the 
hnDy  generated  heat.  There  are  nominally  twi>  pi-oceaseti 
■^  lot  the  di#ereaoe  is  extremely  small — chietly  a  slight 
Mil  in  the  oomposition  of  the  electrolyte.  That  known  as 
l^poceM  haa  as  its  distinctive  feature  an  electrolytic  bath 
iipwd  of  potassium  duoride  in  which  alumina  prepared  from 
^  b  continuously  diaaolved  ;  while  in  Horoult*s  process 
■ih%ot  o!  the  alumina  consiata  of  cryolite,  the  double 
■di  of  aluminium  and  sodium.  The  electrolytic  furnace 
■ttdacarbon-lioed  iron  box  connected  with  the  negative 
lit  i  dynamo  ;  this  eontains  the  electrolytic  bath.  Massive 
il«f  carbcm  are  connected  with  the  other  terminal  of  the 

Band  farm  the  positive  pole.  These  are  immeraed  in 
of  fused  material,  and  nearly  reach  the  bottom.  The 
■Afiiaii  in  the  manufacture  of  the  anodes  and  for  lining 
jffaittee  is  required  to  be  of  great  purity  and  hardness, 
litaMt  density  employed  ia  very  large— about  700  amperes 
ji|lu»  foot  of  cathode  surface,  ab;>ut  8,000  amperea  per 
L  1  ditferenee  of  potential  of  5ve  volts  is  maintained 
^i  the  sitctrodea.  In  practice^  14  electrical  horse-power 
■im  expended  in  the  production  of  lib,  of  aluminium. 
^Wmn  prMMirs  of  five  volts  ia  assumedi  the  theoretical 
P  ihooM  bt  luorly  ^lb«  more ;  there  ii,  therefore,  s^me 
jphy  tod  waitafal  actioii  as  well  as  true  electrolytic  action 
fio,  and  room  for  further  economy. 
Sodium  ExTEacrio.^. 
|i  trperi]D«ii(  bj  which  Davy  net  free  the  fevr   minute 


globules  of  metallic  potassium  in  the  little  pool  of  fused  potash 
has  to-day  its  fruition  in  the  electrolytic  process  of  Castner  for 
the  extraction  of  sodium.  In  the  Castner  sodium  process  an 
electrolyte  of  fused  caustic  soda  in  employed,  with  an  anode  of 
iron  and  a  cathode  of  copper.  The  sodium  is  reduced  at  a  com- 
paratively low  temperature,  and  while  in  a  fused  state  is  run  off 
into  moulds.  By  this  process  there  is  produced  in  one  works 
260  tons  of  sodium  a  year.  Sodium  is  also  extracted  electro* 
lytically  in  Germany,  and,  I  believe,  in  America  also.  The 
electrolytic  process  of  sodium  extraction  is  so  much  more 
economical  than  the  chemical  process  as  to  have  almost 
completely  displaced  it. 

Electkolytic  Alkali  PRoniftmoN. 

I  now  come  to  perhaps  the  most  important  of  all  the  applica- 
tions of  electro-chemistry  at  present  engaging  the  attention  of 
chemical  and  electrical  engineers — namdy,  its  applicatioo  to  the 
alkali  manufacture.  The  manufacture  of  alkak  has  undergone 
a  revolutionary  change  during  the  last  25  years  ;  the  Le  Blanc 
process,  which  produces  carbonate  of  soda  and  hydrochloric 
acid,  having  been  largely  superseded  by  the  ammonia-soda 
process  of  Hemming  and  Solvay — a  process  identified  in  thk 
country,  in  its  most  highly  developed  form,  with  the  names  of 
Brunner  and  Mond.  The  ammonia-soda  process  yields  no  hydro- 
chloric acid,  and  therefore  does  not  lend  itself  as  easily  to  the 
production  of  chlorine  for  the  purpose  of  making  bleaching  powder 
as  does  the  process  of  Le  Blanc.  Devices  to  meet  the  want  of 
hydrochloric  acid  in  the  ammonia-soda  process  have  been  many. 
Most  of  these  have  been  based  on  ordinary  chemical  reaotions, 
but  some  have  been  electrolytic.  I  have  already  mentioned 
one  of  these — the  chloride  of  zinc  process  of  Hoepfner.  But 
there  are  schemes  afoot  for  the  production  of  alkali  and  chlorine 
by  the  electrolysis  of  alkaline  chlorides  which  aim  at  the  accom- 
plishment of  another  revolution  in  this  great  industry.  There 
are  now  several  processes  in  commercial  operation  for  the  pro- 
duction of  caustic  alkali  and  chlorine  from  brine.  (Specimens 
of  the  products  of  some  of  these  are  on  the  table.)  In  the 
process  of  Holland  and  Richardson,  brine  is  electrolysed  in  a 
tank  divided  into  anode  and  cathode  compartments  by  imperme- 
able partitions  reaching  nearly  down  to  the  bottom  of  the  tank. 
The  anode  compartment  is  enclosed,  and  provided  with  a  flue 
for  conducting  the  chlorine  to  bleadiing  powder  chambers. 
Carbon  anodes  and  iron  cathodes  are  used.  During  electrolysis 
the  caustic  alkali  formed  at  the  cathode  dissolves,  sinks  down 
to  the  bottom  of  the  tank,  and  is  drawn  off.  This  alkaline 
solution  is  subsequently  evaporated  and  fused.  A  somewhat 
similar  process  has  been  introduced  by  Messrs.  Hargreaves  and 
Bird  for  the  manufacture  of  bleaching  powder  and  alkaline 
carbonates.  In  the  process  of  Hulin— in  which  brine  is  electro- 
lysed for  the  production  of  soda  and  chlorine — the  anode  and 
cathode  are  both  of  carbon,  but  the  carbon  cathode  is  in  the 
form  of  a  thin  porous  partition.  The  peculiarity  of  the  process 
is  the  percolaticm  through  the  cathode  partition  of  the  stratum 
of  the  electrolyte  in  contact  with  it.  This  portion  of  the 
electrolyte  is  most  strongly  charged  with  alkali,  and  is  forced 
slowly  through  the  diaphragm  by  slight  pressure  on  the  surface 
of  the  bath,  caused  by  restraining  the  escape  of  chlorine. 

In  the  processes  described,  considerable  loss  and  many 
disadvantages  arise  from  imperfect  separation  of  the  products 
of  the  electrolytic  action  at  the  anode  and  cathode.  There  have 
been  a  number  of  inventions  with  a  view  to  avoid  this  defect. 
The  apparatus  of  Castner  and  Kellner  is  one  that  grapples  with 
the  difiiculty  in  a  most  ingenious  and  effective  manner,  and  it 
is  especially  entitled  to  notice  because  it  is  already  in  extensive 
commercial  use. '  Ten  thousand  tons  of  caustic  soda  and  over 
20,000  tons  of  bleaching  powder  will  be  produced  by  it  this 
year. 

The  elementary  apparatus  consists  of  a  shallow  rectangukr  slate 
trough,  divided  into  three  compartments  by  two  partitions. 
These  cross  the  trough  from  side  to  side,  but  do  not  quite  reach 
the  bottom,  which  is  grooved  to  form  a  shallow  gutter  under  each 
partition.  The  partitions  dip  into  the  guiters  sufficiently  deeply 
to  ensure  complete  isolation  of  the  three  compartments  when 
the  gutters  are  filled  to  the  level  of  the  bottom  of  the  trough 
with  mercury.  Daring  operation  the  mercury  not  only  fills 
the  gutters,  but  extends  in  a  thin  stratum  over  the  bottom  of 
the  trough.  The  trough  is  so  mounted  that  a  slow  and 
extremely  slight  oscillatory  movement  is  given  to  it.  This 
results,  when  one  end  is  tilted  up,  in  the  stratum  of  mercury  on 
the  bottom  running  out  of  the  upper  end  compartment  into  the 
middle  compartment.  The  alternate  rise  and  fall  of  the  ends  of 
the  trough  is  so  small  that  the  movement  is  almost  imperceptible, 
but  it  is  sufiicient  to  cause  the  mercury  in  the  compartment 
at  the  raised  end  to  run  into  the  middle  compartment,  and 
that  from  the  middle  compartment  into  the  lower  end  com- 
partment— that  is  to  say,  there  is  an  alternate  flow  of  mercury 
from  end  to  end,  which  alternately  leaves  the  raised  end 
compartments  denuded  of  mercury,  but  the  floor  of  the  middle 
compartment  and  of  one  of  the  end  compartments  are  always 
covered  with  mercury.  The  grooves  into  which  the  partitions  dip 
always  contain  mercury,  and  completely  prevent  the  mixing  of 


the  electrolyte  in  thd  threo  oompartments.  The  two  end 
oompartmenta  oontnin  brine  and  carbon  anodes,  and  the  centre 
oompAitmenfc  an  iron  cathode  and  water.  The  anode  compart- 
manta  are  covered  with  glaas,  and  provided  with  pipes  for  the 
conveyance  away  of  chlorine  to  bleaching  powder  chambers. 
During  the  working  of  the  proceae  sodium  is  deposited  upon 
the  mercury,  with  which  it  instantly  amalgamates  ;  the  tank  is 
then  tilted  until  the  mercury  in  an  anode  compartment  runs 
into  the  cathode  compartment,  where  the  sodium  ia  oxidised 
and  dissolved  by  the  water.  The  current  generated  by  the 
oxidation  and  solution  of  the  sodium  helps  to  reduce  the  power 
required  for  electrolysis  ;  for  it  will  be  seen  that  the  sheet  of 
mercury  lying  on  the  floor  of  the  trough  and  divided  by  the 
partition  is  always  negative  in  the  end  compartments  and 
positive  in  the  middle  compartment  relatively  to  the  opposed 
electroden.  The  chlorine  evolved  at  the  anodes  id,  so  far, 
entirely  used  for  the  manufacture  of  bleaching  powder.  The 
caustic  soda  produced  by  this  process  is  of  great  purity. 

Closely  resombling  the  Castner-Kellner  apparstus  is  that 
lately  invented  by  Rhodin,  in  which  the  mercury-sealed  anode 
compartuients  are  cajiable  of  being  rotated,  and  the  construc- 
tion 18  auch  that  external  heating  may  be  applied^  a  higher 
current  density  emi»Ioyed,  and  such  temperature  conditions 
maintaine<l  as  are  necessary  for  obtaining  the  best  result. 
Electrolytic  chlorine  is  also  extensively  applied  to  the  produc- 
tion of  chlorate  of  potash.  The  manufacture  of  chlorate  of 
potash  by  electrolysis  is  performed  in  a  tank  divided  by  a 
porous  partition,  with  very  thin  iridio-platinum  anodes  and 
iron  cathodes.  The  electrolyte  in  the  anode  compartment  is 
usually  a  solution  of  chloride  of  potassium  maintained  at  a 
temperature  of  45deg.  C,  to  50deg.  C.  The  solution  from  the 
cathode  compartment  containing  caustic  potash  ia  continuously 
supplied  to  tne  anode  compartment,  where  the  potash  abaorba 
the  chlorine,  with  the  production  of  hypochlorite,  which  is 
almost  immediately  decomposed,  with  the  formation  of  chloride 
and  chlorate  of  potassium.  The  chlorate  is  removed  from  the 
electrolyte  in  crystab.  The  yield  of  chlorate  of  potash  is  about  lib. 
per  five  electrical  horse-power  hours— nearly  45  per  cent,  of  the 
thMSfretical  amount.     In  Switzerland  and  in  Sweden,  chlorate  of 

ritaah  is  now  largely  produced  electrolytically  by  water  i)ower* 
am  informed  on  very  good  authority  that  preparations  are  in 
progress  for  a  large  increase  of  production,  and  that  there  is  no 
question  as  to  the  electrolytic  method  entirely  supersediiig  the 
purely  chemical  method. 

The  electro* chemical  processes  1  hfive  so  far  described  or 
referred  to  are  all  of  them  of  the  electrolytic  kind.  There  are 
other  electro-chemical  prooesses  which  are  not  electrolytic,  but 
which  are  important  and  deserve  mention.  1  refer,  in  the  tirst 
place,  to  a  group  of  processes  and  effects  which  depend  on  the 
principle  of  dissociation  and  combination  at  extremely  high 
temperatures,  and  which  involve  the  employment  of  the  electric 
furnace,  first  suggested  and  applied  experimenully  by  Sir 
William  Siemens.  In  this  elaas  is  included  the  electro- thermal 
manufacture  of  phosphorus,  also  that  most  useful  and  interest - 
tog  polishing  and  cutting  material  next  in  hardness  to  the 
diamond — carborundum,  the  invention  of  Mr.  Acheson,  to 
whom  I  am  indebted  for  these  most  beautiful  specimens  lying 
on  the  table.  Mr.  Acheaon  has  developed  the  si/,e  of  the 
electric  furnace  to  enormous  proportions,  and  made  it 
yield  results  of  great  industrial  vjuue.  Amongst  these  I 
must  mention  incidentally— for  it  is  not  a  chemical,  but  a 
physical  action — the  oomnlete  trausfonnation  of  amorphous 
carbon  into  graphitic  carbon.  It  is  not  new  to  produce 
this  transformation  on  a  small  scale,  but  to  completely 
convert  large  masses  of  carbon  into  graphite  is  both  new  and  of 
great  importance.  It  is  well  known  that  blocks  of  carbon  as 
ordinarily  manufactured,  when  used  as  anoden  in  an  electrolytic 
cell,  rapidly  disintegrate  ;  and  until  now  this  has  been  a  serious 
difficulty  in  the  construction  of  electrolytic  apparatus  like  that 
of  Caatoer-K diner.  This  ditUculty  is  completely  met  by  the 
UM  ol  graphite  anodes,  into  which  ordinary  amorphous  carbon 
^m  anodaa  are  now  being  transformed  by  the  electric  furnace. 
^^m  Some  idea  of  the  scale  of  these  electric  furnace  operations  may 
^^^  be  formed  when  it  is  realised  that  1,000  e.h.p.  for  36  hours  is 
W  expended  in  one  heating. 

I  To  the  same  class  of  electm-thermal  products  belong  carbide 

I  of  oalctum   and  a   ^^reat   number  of  analogous   products,  first 

^^_  obtained  bjr  M.  Moisaan  by  meant  of  the  electric  furnace, 
^^n  employed  with  the  most  admbftble  skill*  guided  by  thorough 
^^m  •cientifio  knowledge,  and  the  tJieiofiae  of  that  kind  of  tmagina- 
W  tion  which  apprehends  and  realises  far-otf  pi  »isi bill  ties,     I  am 

I  imformed  by  Mr.  Worth,  of  the  Acetylene  Company— to  whom 

I  t  am  indebted  for  the  specimen  of  carbide  of  calcium  on  the 

I  table  -that  carbide  of  calcium  is  now  being  manufactured  at 

■  the  rate  of  probably  30,000  tons  per  annum.     Considering  the 

K  value  of  thu  subatanco  as  a  means  of  easily  generating   the 

^^L  lilghly  iliuminating  gas,  acetylene,  and  other  products,  there 
^^f  appMuv  to  be  gTMl  probability  of  this  manufacture  becoming 
^^      much  Urger. 


OXONR   MANFraCTlR*. 

I  must  n:>t  omit  to  mention  a  q^uite  different  or 
chemical  effects  in  which  alternaung  or  intern kitt4' 
high  tension  are  employed  to  induce  the  forma 
By  means  of  oisone  secondary  chemical  effects  of  j 
obtained  ;   among  these   I   may  mention  the 
vanillin  and  heliotropine,  now  established  manu 
has  also  been  appbed  to  wax-bleaching,  and  to  I 
and  bleaching  of  oils,  and  to  a  number  of  other  Ifl 
Here  is  a  model  of  an  ozone-generating  app 
by  Mr,  Andreoli,  to  whom  I  am  also  indebted  for  \ 
showing  the  effect  of  ozone  on  wax  and  oil.     The 
the  table  specimens  of  vanillin  and  heliotropine, 
present  the  most  important  of  the  ozone  products, 
and  for  much  information  on  the  subject,  1  am  i 
Mr.  Salamon. 

PaoHPELT^  OV  THK    KlKlTHO  ClUJUirAL   IlTDrif 

Although  I  have  but  touched  the  fringe  ol  thia  i 
not  weary  you  with  further  examples  of  the  falos 
of  the  applications  of  electricity  to  chemical 
have  shown    that  already  there  h  a  large  aiDOit]|(of| 
electro  chemical  work  being  done,  and  that  there  ta  ft  ; 
pro8i>ect  of  expansion.     Looking  at  the  immediate  f 
interesting  questions  present  themselvee  which 
sidered,  even  though  we  may  not  be  able  to  com| 
them.     Amongst  these  are  the  questions  :  To  wl 
in  what  cases,  are  electro-chemical  methods  lik« 
old-established  chemical  methods  ^     And  it  is  not  J 
aak.  Where,  and  by  what  means,  wilt  the  new  < 
facturea  be  ultimately  carried  on  ?     Will  the 
electro-chemical    metnods    of    manufacture     uf 
manufactures  from  their  ancient  habitat  7    Already 
ominous  signs.     The  aluminium  manufacture,  the  i 
manufacture,  the   calcium   carbide   manufaoture, 
located     where     there     ia    cheap    water    power, 
are  all  new  industries,  and  of  the  kind  in 
element  of  cost  is  large,  and  the  value  of  the  ] 
large.    In  these  respects  they  differ  widely  from  i 
as  the  alkali  and  the  bleaching  powder  manufaetUTSa,  i 
electrolytic  copper  refining.     In  these  manufacturea,  i 
in  the  electrolytic  manner,  the  cost  of  power  is  i 
very  small  ;  and  nearness  to  the  market,  coat  of 
raw  material  and  of  product,  are  oven  more  Imp 
Consistently  with  this,  we  find  that  caustic  soda  i 
powder  are  being  electrolyticially  produced  on  a  ! 
Lancashire  by  means  of  steam  power.     It  i 
how  far,  in  the  long  run,  the  most  ooonomically  i 
power,  as  the  basis  of  electrolytic  manufaotore^  omT* 
own  against  water  power.     It  seetne  to  me  probabit 
number  of  instances  steam  power  can  hold  Its  own, 
no  uniformity  in  the  cost  either  of  water  power  or  i 
]K»wer.     In  one  place  water  power  will  be  Ism 
another  place  steam  power. 

Speaking   generally,    electro-chomioal 
cheap  electricity  :  not  all  of  them  with  equal 
demand  the  cheapest,  but  some  of  them  abeoItltelT  di^ 
electric  energy  developed  at  its  cheapeat  rate,     ft  it^ 
not  entirely  superfluous  to  ask  the  qoeatioo  wh 
any  ground  of  hope  that  electric  energy  i 
generated  by  other  means  than  by  the  t 
energy  of  motive  p>ower.     It  would  be  rash  to  aay  i 
possible,  but  it  is  certain  that  there  is  no  better  i 
discernible.     Any  hope  once  entertained  of  the  [ 
mical  direct  conversion  of  heat  enei^  uitu  olectrie 
crushed  by  the  result  of  the  investigation  Lord 
municated  to  the  British  Association  meeting  of  Ifl 
The  projects  for  obtaining  voltaic  effects  by  me 
as  the  positive  element  in  a  cell  have  never  appr 
measurable  distanoe  of  practicability,  and  the  ] 
ever  coming  within  that  range  is  all  but  hopel 
hopeless  so  long  as  the  general  lines  of  voltaic  cell 
are  followed,  and  so  long  as  it  is  coutempLated  to 
positive  carbon  in  the  expensive  manufactured 
Hitherto  it  has  been    propoeed  to  use  jl  in 
<»1U.     It  seems  to  me  that  if  ever  the  voltaie  ( 
into  serious  competition  with  the  dynamo,  its  form  I 
must  be  such  that  there  will  be  no  ocoaaion  for 
of  the  electrodes  or  the  electrolyte,  but  tlust  It 
respects  approximate  in  the  condition  of  ila  wc 
battery.     But  when  it  is  remembered  hom 
water  engine  and  dynamo  will  develop  a  handf^ 
electrical  hone- bower,  and  what  a  small  anioui>t  of 
such  apparatus  rei|uires,  and  when  this  is  compared 
trast<ed  with  the  much  greater  amount  of  labour  ini 
the    roaintenanoe    of    any    ei|uivalont    voltaic    oombin 
the   ordinary   ty^^,  it  will   at   once   be  seen   thai 
aede    the    dynamo    somcthiitg    radtcallj   ditfetenl 
superior    to    even    Uie    moat    perfect    voltaic 
now   known   would    be  neoteiiry.      Any   such   de 
as    thia     ia     at     the     praaent     OMMttfot    eoitrely 
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leuiwlule,  in  contemplating  the  prospective  changes 
c^t>lytio  prooesaes  of  manufacture  must  bring  about, 
to  coont  upon  the  dynamo  and  motive  power  as 
Y  by  meaDfl  of  which,  in  the  immediate  future,  such 
ire  will  be  carried  out.  The  conditions  under  which 
>wer  is  used  in  electro-chemical  manufacture  are 
r  favoorable  to  economy,  where,  as  would  generally  be 
ooal  is  cheap,  the  unit  of  power  large,  and  the  power 
intinnouBly  and  uniformly.  It  seems  to  me  that  there 
ienty  of  room  for  the  steam-engine  in  connection 
etro-chemistry,  and  that,  though  there  are  certain 
lemical  industries  which  can  be  most  economically 
1  by  means  of  cheap  and  not  too  distant  water  power, 
I  other  industries — and  these  may  grow  to  be  very 
lich  may  with  great  advantage  be  carried  on  in  the 
Country,"  or  wherever  coal  is  cheap  and  the  market 
aw  material  are  near  at  hand.  In  the  time  that  has 
(ritain  has  enjoyed  in  chemical  manufactures  a  great 
e  in  the  possession  of  an  abundance  of  coal.  We  are 
some  measure,  to  lose  the  benefit  of  this  advantage 
the  innovations  of  electro-chemistry.  Whether  we 
lose  by  the  change  largely  depends  on  our  readiness  or 
ess  to  adapt  ourselves  to  the  new  order  of  things. 
I  happens,  nothing  can  be  more  certain  than  this — 
electrical  engineer  who  adds  to  the  ordinary  knowledge 
Dfesuon  a  coinpetent  knowledge  of  the  principles  of 
hemical  practice  in  manufacturing  operations,  is  thereby 
broader  and  surer  his  path  to  success. 

7M.— Ratio  of  Coat  of  Power  to  Production  in  Electrolytic 
Manufactures. 
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Alexander  Siemens  moved  that  the  thanks  of  the 
ition  were  due  to  Mr.  J.  W.  Swan  for  his  excellent 
I,  and  that  he  be  asked  to  allow  it  to  be  printed 
&  Pmeedings  of  the  Institution.  He  said  that  it 
«d  everyone  to  endeavour  to  cheapen  the  cost  of 
ctkm  in  all  new  industries,  and  to  remove  any 
Mtion  that  might  exist  tending  to  restrict  output. 
.  A.  A.  Campbell  Swinton  seconded  the  motion, 
i  vaB  earned  unanimously. 

.  J.  W.  Swan  thanked  those  present  for  the  kind 
kiT  had  received  his  address.  He  trusted  that  they 
1  aevote  their  energies  to  the  advancement  of  the 
tolioiL 
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t  following  is  the  syllabus  of  a  course  of  five  lectures 
EeeoitRe^rches  in  Magnetism  and  Diamagnetism/'to 
ifiwred  by  Prof.  J.  A.  Fleming,  M.A.,  D.Sc,  F.R.S., 
•foDowingdays  at  3  p.m.  The  subscription  to  this 
»ii£l.  Is.: 

Lecture  I.— Thursday,  March  3,  189S. 

Ferromagnelism, 

famMugnetic  eroup  of  bodies,  iron,  Dickel,  cobalt,  mafir- 
Jffirbotite,  and  the  iron  allovs — Their  unique  properties— 
ieiox  and  gauBsage— A  bird's-eye  view  of  elecbroma^ifnetic 
hfare'-Tbe  abuse  of  the  term  "force"— How  mafj^netic 
■BMored — Meaniofic  of  the  term  circuital — Experiments 
Ittte  the  nature  of  matfnetic  retentivity,  coercivity,  and 
»— Thttr  mechanical  analofi^ues— Magnetisation  curves— 
tptfmeability — Process  by  which  magnetic  flux  is  estab- 
I  iBfTonuififDetics — It  beeios  at  their  surfaces  and  soaks 
-Cxpenmeota  to  show  this  fact — Time  taken  to  magnetise 
■M8  of  ixoo — ^The  physical  effects  of  magnetic  flux  in 
B0tic8  —  Moleeiilar  disturbances  produced  by  flux 
4SSdCt  of  flax  in  changing  the  dimensions  of  ferro- 
■— BidwaU's    exponments — llffect    of   magnetisation   on 


the  physical  constants  of  iron— Effect  on  the  electric  and 
thermal  conductivities— The  effects  of  mechanical  stress  and 
vibration  on  the  magnetic  (qualities  of  ferromagnetics — The 
Villari  effect— Relation  of  torsion  and  magnetisation— Effect  of 
magnetisation  on  the  electro-chemical  properties  of  iron  and  on 
the  passive  state^The  magneto-optic  effects  discovered  by  Kerr 
and  Kundt. 

Lectcjrk  II.— Thubsdat,  MabcMT  10,  1898. 

ParamagnHMm, 

Behaviour  of  iron,  nickel,  and  cobalt  when  placed  in  a  non^ 
uniform  magnetic  field — Tendency  to  move  from  weak  to  strong 
portions  of  the  field — Faraday's  classification  of  bodies  into  para- 
magnetic and  diamagnetic— Similarity  and  difference  between 
ferromagnetic  and  paramagnetic  bodies — Magnetic  attractions 
and  repulsions — The  Archimedean  principle  applied  in  mappsetism-^ 
Faraday's  experiments  on  the  effects  of  the  permeability  of  the 
surrounding  medium  in  determining  the  motion  of  a  substance 
when  it  is  placed  in  a  magnetic  field — Experiments  with  magnetic 
solutions— Measurement  of  magnetic  susceptibility — Magnetic 
ascent  of  paramagnetic  liquids  in  tubes  placed  in  a  magnetio 
field — The  so-called  non-magnetic  steels— The  paramagnetic 
qualities  of  oxygen  (gaseous  and  liquid)— The  measurement  of 
the  magnetic  permeability  of  liquid  oxygen — Absence  of  hysteresis 
in  paramagnetic  bodies — Mechanical  m^lel  to  illustrate  the  differ- 
ences  between  ferromagnetic  and  paramagnetic  bodies  when 
subjected  to  magnetism. 

Lecture  III.— Thursday,  March  17,  1898. 

Diamagnetism, 

The  discovery  of  diamagnetic  repulsion— Faraday's  researobes^ 
Exhibition  of  the  behaviour  of  bismuth  in  a  non-uniform 
magnetic  field — Diamagnetics  tend  to  move  in  a  non-uniform 
field  from  strong  to  weak  places — Diainagnetic  orientation  of. 
bismuth,  antimony,  phosphorus,  and  iron  in  a  non-uniform  field — 
Diamagnetisation  of  flames  and  certain  gases — Faraday's  experi- 
ments with  heavy  glass — ^Magnetooptical  rotation  of  the  plane  of 
polarisation  in  diamagnetics — Increase  of  electrical  resistance  of 
bismuth  when  transversely  magnetised- Effects  of  low  temperature 
on  the  above  resistance  change — The  Hall  effects  in  bismuth  and 
other  metals— Spurious  diamagnetic  phenomena— Electromagnetic 
repulsions  produced  by  alternating  electromagnets- Ampere's 
observations  on  electromagnetic  repulsion— Effect  of  the  circum- 
jaoent  medium  on  the  apparent  diamagnetic  property — ^The 
diamagnetic  polarity  controversy — The  measurement  of  diamag- 
netic susceptibility — Curie's  observations — Lombardi's  reoent  re^ 
searches. 

Lecture  IV.— Thursday,  March  24,  1898. 
Thermomagnetism. 

Experiments  to  show  the  effect  of  heat  and  cold  upon  magnets 
and  magnetic  permeability — The  effect  of  increase  of  temperature 
upon  the  permeability  of  ferromagnetics — The  magnetic  critical 
temperature — The  recalesoence  of  iron — The  three  critical  tem- 
peratures of  iron — The  effect  of  rise  of  temperature  upon  hysteresis 
and  susceptibilitv — Magnetisation  curves  at  different  tempera- 
tures—Identity of  the  recalesoence  temperature  with  the  magnetic 
critical  temperature — The  effect  of  very  low  temperatures  on  the 
magnetism  of  permanent  magnets  and  on  magnetic  permeability 
of  iron — Analogies  between  the  magnetic  effects  due  to  strain  and 
those  due  to  temperature— The  thermoelectric  effects  of  mag- 
netisation— Thermo-magnetic  hysteresis— Peculiar  properties  of 
the  nickel  steels  in  this  respect— The  general  effect  of  sufficient 
increase  of  temperature  is  to  destroy  ferromagnetic  susoeptibility 
and  to  reduce  paramagnetic  and  diamagnetic  susceptibility — 
Curie's  law  connecting  susceptibility  and  absolute  temperature. 

Lecture  V.— Thcrsday,  March  31,  1898. 

Magnetic  Theories, 

Ancient  ideas— The  beginnings  of  a  scientific  theory  of  inag- 
netism— The  celebrated  letter  of  Peter  Peregrinus— The  contribu- 
tions of  Gilbert,  Descartes,  iSpinus,  Coulomb,  and  Poisson— The 
magnetic  fluid  theory— The  methods  of  the  French  mathematical 
physicists  at  the  beginning  of  the  century — Discoveries  of  Ampere 
and  Arago— The  Ampere- Weber  theory  of  magnetism — Weber's 
theory  of  diamagnetism— Faraday's  views  on  magnetism— Max- 
well's theory  of  molecular  vortices — The  hypothesis  of  molecular 
magnets  orientei  by  an  external  field— The  basis  for  that  theory — 
Ewing's  model  magnet — Explanation  of  hysteresis  and  the  finite 
limit  to  magnetisation  on  the  above  theory — Maxwell's  electro- 
magnetic theory — The  fundamental  properties  of  the  ether — 
Ether  theories— Rowland's  discovery  of  the  magnetic  field  due  to 
a  rotating  body  carrying  an  electrostatic  charge — Outlines  of  a 
dynamical  theory  of  magnetism— Rotating  electrons — Hypo- 
thetical structure  of  an  iron  molecule— Discussion  of  the  probable 
molecular  structure  of  a  mass  of  iron — Bonded  and  free  molecules — 
The  explanation,  on  the  above  theory,  of  the  effects  of  heat  and 
strain — The  magnetic  difference  between  annealed  and  unannealed 
iron— The  direction  in  which  further  advance  in  theory  may  be 
expected— Conclusion. 


The  Trans  -  Missisaippi  and  International 
Exposition. — This  exhibition  will  be  opened  at  Omaha 
(Neb.)  on  June  1,  1898,  until  Nov.  1.  The  work  of  con- 
struction is  advancing  rapidly,  and  a  spacious  building  is 
being  set  apart  for  machinery  and  electncity. 
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THE  PRESIDENTIAL  ADDRESS. 

Elsewhere  the  full  text  of  Mr.  Swan's  pi  _ 
address  will  be  found,  but  it  may  not  be  an  tmpi 
able  task  to  briefly  direct  attention  to  the  pfin 
points  referred  to  lu  the  address.  The  niaiti 
under  conaideration  in  the  rise  and  pre 
electro-chemical  industries.  But  befor 
upon  this  important  subject,  brief  reference  1 
to  the  history  of  sixteen  years  a^o-  Maoy 
readers  of  this  address  will  well  remenil 
historic  evening,  even  though  it 
others  which  were  making  electrical  hist 
startling  rapidity.  It  was  then  that 
memberi  heard  *  of  and  saw  for  themadl 
poBsibilities  of  incandescent  lighting.  Ttieo  i 
was  hoped  for — now  it  has  been  achief 
Mr.  Swan*s  name  must  ever  live  in  the 
of  the  movement  as  that  of  one  most  int 
concerned  in  making  electrical  energy 
ordinary  lighting  purposes.  There  are 
to  whose  energy  of  eighteen  or  twenty  ye 
the  world  owes  a  debt  of  gratitude. 
those  who  visited  Paris  in  1878  were 
for  the  immense  development  between  tl 
and  IHHI,  when  again  electricians  from  the 
the  world  gathered  together  at  Paris,  and  il 
there  the  incandescent  light  attracted  the  attei 
and  roused  the  interest  of  capitalists.  Ther 
man,  however,  whose  work  in  developing 
trical  industry  has  never  been  properly] 
ciated — Mr.  R.  E.  Crompton.  He  threw 
heartily  into  the  movement,  and  pos8eSMd_, 
qualities  necessary  to  impress  others. 
great  energy,  great  influence,  and  was 
practical.  Even  Mr,  Swan  will  adu 
own  indebtedness  to  Mr.  Crompton.  Bui 
reminiscences  may  he  passed.  A  cloud 
the  industry  after  1881 — the  cloud  of 
promoting  and  stock-johbing.  When  thai 
away»  the  industry  looked  forward,  and  hi 
since  looked  back.  Perhaps  we  ought  to 
the  labours  of  Edison  at  this  time.  In  our 
the  credit  of  perfecting  the  incandescent 
due  to  Mr.  Swan^  hut  there  is  no  doubt  that  ] 
better  than  any  other  man,  grasped  the 
when  the  incandescent  lamp  was  avail 
looked  upon  electric  mstallations  aa  a  ' 
designed  each  part  to  be  its  proper  link  in  tl 
and  did  more  to  hurry  on  general  lighting 
the  other  engineers  of  the  world  put  togelbc 

After    the    references    to     lighiiag,    MrJ 
turns  to  the  main  subject  of  his  paper, 
sketches  the  work  of  Davy*  and   of  Davy'^ 
eminent    assistant,    Faraday,    in     the     hi 
electro-chemistry ,      The    magneto   mi 
very    early    by    Elkington's    al    Bim 
noticed,    as   are  the  improvements  of 
others,    but    to  Gramme    in     1871    is 
given    the    credit    of  producing    the 
practical    direct  -  current    machine.      In 
cussion     of    the     many    processes    emf 
electro-chemistry  we   find  mnob   that    is 
thought.    One  or  two  senieiioe8«  however,  staii^ 
very  prominent,  and  sfaodd  be  pdnt^  in 
upon  some  of  the  bnuns  whose  ownecs 
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sUntly  saying,   "  What  is  the  use?"    Too  many 
iK>¥raday8  are  ready  to  decry  experimental  research 
if  it  has  not  an  immediately  practical  object  at  its  end. 
Mr.  Swan  tells  how  he  was  enabled  to  overcome 
Us  difficulties  by  considering  the  results  obtained 
by  another  experimentalist.      He    says :    ''  In  the 
Philosophical  Magazine,  1881,  vol.  xii.,  p.  300,  Tribe 
published  an  exceedingly  interesting  series  of  observa- 
tioDS  on  the  distribution  of  the  lines  of  conduction  in  a 
liqmd  undergoing  electrolysis ;  these  showed  me  the 
cftuses  of  the  wasteful  growths  round  the  edges  of 
dectrotypes.     By  applying  remedies  suggested  by 
Tribe  8  results,  I  was  able  almost  wholly  to  prevent 
this  waste,  to   obtain   nearly  complete  uniformity 
in  the    thickness    of    deposits,    and    entirely     to 
prevent    excrescent   marginal   growths.'*      Such   a 
result    is    not    only    a    triumph    for    Mr.    Swan, 
but  also  a  triumph  to  be  recorded  in  the  annals 
of  original    research.      The    only   other   question 
which  we  shall  touch  is  one  to   be  found  towards 
the  conclusion  of  the  address :  "  Will    the    intro- 
duction of  electro-chemical  methods  of  manufacture 
q>root  the   old  manufacturers  from    their    ancient 
babitat  ?  "     A  similar  question  has  been  asked  with 
legird  to  other  industries,  and  the  answer  in  all 
cues  is  about  the  same.    Information  is  required  as 
to  the  details  of  processes  and  the  operations  of  raw 
materials  that  make  up  the  bulk  of  the  prime  cost. 
When  this  information  is  known,  the  answer  is  known. 
Mr.  Swan  briefly  points  out  that  when  the  cost  of 
Ae  power  element  is  large,  then  the  cost  of  power 
iominates  the  position  of  the  factory ;  in  other  cases 
flie  dominant  factor  is  the  raw  material.     Hence  the 
iKtory  will  be  placed  where  the  cost  of  this  is  a 
ndmrnuin.     We  again  say  the  whole  address  is  of 
the  most  interesting  character,  at  once  worthy  of 
the  President  and  of  the  Institution. 


CORRESPONDENCE. 

*'  One  BMi'f  word  U  do  mfto'f  word 
Juttoo  oMdi  that  both  b«  hoard." 

ON  THE  MANAGEMENT  OF  STEAM-BOILERS. 

Sir,— The  article  by  Mr.  F.  G.  Ansell,  F.C.S.,  in  your 
mr  for  Dec.  10  contains  some  orthodox  errors  upon 
aftniiig  water  by  the  lime  process  that  I  respectfully  ask 
inrpennisaion  to  correct  The  quotations  that  I  give  are 
kr.  Ansell's  words : 

The  lime-water  is  made  by  putting  quicklime  into 
rand  stirring  it^  by  which  it  is  made  to  appear  some- 
vkit  like  milk,  and  the  quantity  is  regulated  according  to 
tk  ostaral  hardness  of  the  water  to  be  softened.     This,  of 
oone,  is  determined  by  the  analyst." 
•  Here  lime-water  is  confused  with  milk-of-lime,  two  totally 
dfaeot  things.     Lime-water  has  quicklime  in  solution 
M^    It  can  always  be  relied  upon  as  a  definite  quantity, 
ad  by  (he  proper  use  of  it  the  perfection  of  the  process  can 
kobfiainaa  with  ease  and  absolute  certainty.    This  is  the 
mIj  correct  way  in  which  quicklime  can  be  used  for 
loftening  water,  and  is  therefore  the  right  principle.     But 
Kr.  Ansell  usee  milk-oMime.    This  is  water  having  quick- 
be  boih  in  solution  and  suspension.     Perfect  softening  is 
■^pOHiUe  for  several  reasons,  and  it  is  a  wrong  principle  of 
■Bog  qoicklime  for  softening.     Its  use  is  a  serious  mistake, 
ad  this  leads  to  a  very  serious  misapprehension   with 
ftgud  to  incrustation. 

''I  have  many  times  analysed  the  water  before  and  after 
mbmdag  hv  this  process,  ana  find  that  the  total  amount  of 
ine  is  redaoed  from  10  ^ains  per  gallon  to  1*4,  the  car- 
keite  of  lime  from  15  gruns  per  gallon  to  nothing  .  .  . 
nil  result  I  conaider  very  satuhotory.'' 


The  meaning  of  this  is  not  quite  clear,  but  it  appears  to 
be  that  10  grains  of  quicklime  are  added  to  each  gallon 
of  hard  water,  that  this  is  more  than  is  necessary,  that  all 
the  carbonate  of  lime  is  precipitated,  and  the  excess  of 
quicklime  remains  in  solution  in  the  softened  water.  This 
has  been  found  to  be  the  case  "  many  times,"  and  must  be 
taken  as  constant.  This  means  that  the  boiler  is  supplied 
with  weak  lime-water  instead  of  pure  water;  surely  an 
extraordinary  state  of  things.  Such  water  would  be 
disastrous  for  most  purposes,  and  is  not  desirable  for 
steam-boilers.  Yet  it  has  been  "determined  by  the 
analyst,"  and  Mr.  Ansell  considers  it  "  very  satisfactory." 
The  actual  fact  is  that,  when  using  quicklime  on  a  wrong 
principle,  too  much  or  too  little  is  certain  to  be  used.  Mr. 
Ansell  uses  too  much.  This  is  "  very  unsatisfactory,"  and 
proves  that  neither  the  analyst  or  Mr.  Ansell  know  how  to 
carry  out  the  lime  process  properly  or  what  perfect  soften- 
ing means.  It  is  not,  therefore,  surprising  that  he  arrives 
at  a  totally  wrong  conclusion,  which  I  will  now  explain. 

"  I  find  that  the  boilers  can  be  kept  quite  clean  if  the 
stoker  will  blow  off  frequently  enough  to  prevent  the  water 
in  the  boiler  becoming  too  concentrated.  Of  course,  if  this 
is  neglected,  sulphate  of  lime  naturally  in  the  water  vnll 
be  deposited  on  the  inside  of  the  boUer,  .  .  .  but  a 
slight  difficulty  may  arise  with  regard  to  the  frequency  of 
blowing  off  in  the  case  of  waters  containing  sulphate  of 
lime."      • 

With  reference  to  "  frequency  of  blowing  off,"  this  is  too 
vague  to  deal  with.  But  when  he  goes  on  to  say,  "  Of 
course,  if  this  is  neglected,  any  sulphate  of  lime  naturally 
in  the  water  will  be  deposited  on  the  inside  of  the  boiler," 
he  arrives  at  a  conclusion  that  is  totally  wrong,  and  ii  not 
supported  by  actual  practice. 

This  is  the  orthodox  course  of  errors.  Reference  to 
circulars  and  papers  describing  softening  plant — even 
including  one  awarded  a  prize  by  the  council  of  the 
Institution  of  Civil  Engineers — reveal  three  points :  ^1) 
The  plant  described  is  such  that  perfection  of  softening  oy  ■ 
the  lime  process  is  impossible ;  (2^  no  analyses  are  given 
to  prove  perfect  softening;  (3)  all  these  circulars  state 
that  sulphates  form  incrustation,  and  one — which  probably 
describes  the  most  imperfect  plant  of  all — ^represents  that 
the  incrustation  caused  by  sulphates  will  be  worse  than 
ever.  But  not  one  gives  the  analysis  of  incrustation  or  any 
reliable  evidence  to  prove  it. 

On  the  other  hand,  I  have  designed  installations  of  plant 
for  softening  small  and  large  quantities  of  water  by  the 
lime  process  up  to  100,000  gallons  per  hour  continuously, 
and  they  have  been  examined  and  tested  in  operation  by 
Dr.  Percy  Frankland  and  other  eminent  analytical  chemists, 
who  have  personally  taken  samples,  analysed  them,  and 
proved  that  the  process  was  being  perfectly  carried  out 
The  points  to  be  noted  are  these :  Vl)  The  quicklime  is 
always  used  on  the  right  principle.  Each  part  of  the  plant 
is  under  complete  control.  The  quantity  of  quicklime  used 
is  "  determined  "  by  the  workman  in  charge,  and  not  by 
the  analyst.  (2)  Sometimes  a  single  analysis,  and  some- 
times a  series  of  many  analyses,  have  been  made  by  eminent 
chemists,  and  have  always  proved  that  the  process  is  being 
carried  out  perfectly.  (3)  I  have  never  once  found  Mr. 
AnselFs  words  come  true — viz.,  that  **  any  sulphate  of  lime 
naturally  in  the  water  will  be  deposited  on  the  inside  of 
the  boiler."  And  it  is  not  a  question  of  blowing  off.  Here 
is  a  case  from  actual  practice. 

I  supplied  plant  for  softening  the  water  for  some  boilers 
at  the  railway  locomotive  works,  Brighton.  The  water 
contained  between  five  and  six  grains  per  gallon  of  sulphate 
of  lime,  and  blowing  off  was  impossible  because  the  super- 
intendent would  not  allow  blow-off  cocks  to  be  fitted  to 
any  boilers  under  his  charge.  Chalk  marks  and  chisel 
marks  have  been  made  inside  the  boilers  when  they  were 
opened  one  Bank  Holiday;  they  have  been  constantly  under 
steam  until  they  were  opened  the  next  Bank  Holiday — 
August  till  December,  or  4^  months.  Both  chalk  and 
chisel  marks  were  then  found  to  be  perfectly  plain ;  not  a 
trace  of  incrustration  had  taken  place,  but  some  of  the  old 
incrustration  had  begun  to  come  away. 

I  can  give  man^  other  illustrations  to  prove  that  when 
the  lime  process  is  accurately  carried  out,  stdphaie  of  lime 
does  not  deposit  in  boilers,  and  gives  no  trouble  whatever.    And 
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1  iabmit  that  this  reducea  the  problem  of  incrustation  in 
■Itiqi^baBere  from  iu  present  aspect  of  great  complexity 
Id  one  of  grtnt  simplicity. 

The  reasons  that  ibis  has  not  been  generally  recogiiiaed 
Mb  i  heliSTe  these :  there  ia  no  patent  for  this  process,  and 
it  ii^  in  itself,  simple  nnd  cheap.  Oiring  to  this,  there  is  a 
noeral  idea  that  there  is  so  little  in  it  that  everybody 
nows  all  about  it;  it  is  treated  with  deplorable  indifference, 
and  lli«  aettml  result  is  that  nobody  knows  anything  about 
in  real  tiiIim  when  earned  to  perfection.  Thus  it  comes 
aboQl  tlkai  perfection  of  plant,  working,  and  results  are 
rigiardod  la  accidental  ;  accidental,  or  imperfect  plant, 
wofldtig,  and  results  are  believed  to  be  perfection,  and  this 
liiidi  to  ondless  confusion  and  uncertainty. 

I  hare  no  hesitation  whatever  in  saying  that  no  one  in 
tika  world  can  bring  forward  a  series  of  analyses  proving 
ibal  Vftter  containing  carbonate  and  sulphate  of  lime  has 
been  aeemtely  softened  by  the  lime  process,  and  notwith- 
itanding  this,  ineruj%tution  has  taken  place ;  whereas  f 
mxk  pioduoe  positive  practical  proof  to  the  contrary. — 
Yoors»  etc^  Walter  Gko.  Atkins,  C.K. 

87»  Agamemnon-road,  London,  N.W. 


TELEPHONES, 

SlBy — In  your  remarks  upon  the  telephones  in  Sweden,  you 
mantioa  that  the  Swedish  industry  has  only  27,000  inatni- 
inaiili^  I  believe  you  will  find  on  enquiry  that  this  is 
InoorTeett  as  previous  to  1895  there  were  already  32,600 
initnniieiits  at  work  in  that  country,  and  the  number 
prohaUy  oow  exceeds  40,000. 

Yoo  will  bo  glad  to  see  the  movement  in  Great  Britain 
m  gaioisg  ooomderably  every  day  to  obtain  exchange  tele 
pboQM  wl  lea  than  half  the  cost  of  the  present  exchange 
tftriff,  and  with  a  perfect  service.  Sixteen  towns  to  my 
knowled^  are  at  work  forming  companies,  and  with  the 
€0-opefmtioii  of  their  town  councils,  to  work  competitive 
mrdiangea,  as  in  Sweden,  where  every  %n1]agc  has  com^ 
pililiTi  tdephones  and  trunk  liniia.  This  is  the  means 
by  which  Sweden  has  acquired  the  finest  development  of 
taliqahoiiM  in  the  world. 

T^e  following  table  may  not  be  uninteresting^  and  shows 
what  monopoly  has  done  in  Great  Britain  : 

Blxchange  tele- 

TWft 


«  4  •  »•«  ^«  •  ^  «  •  k  » 


Stockholm 
FSahod  ... 

Briliih  towns  (aTerag«). 


&0s. 


£5 

£ao 

£8  to  £10 


phones  per  l^OOO 

of  population. 

77 

84 

55 

17 

under  I 

under  1 

Anti-Moxupolv. 
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to  scientific  men,  are  not  yet  really  under8tao<led  of  the 
multitude.  The  author  refers  to  the  labours  of  OookniL 
Hittorf,  Lenard,  and  of  R<»ntgen,  as  leading  up  to  Ike  finu 
discovery  by  the  latter  of  the  X-rays,  Then  brief  refer- 
ences are  made  to  the  theories  put  forward  concerning  the 
rays,  but  by  far  the  largest  portion  of  the  chapter  ii 
devoted  to  explaining  the  practical  use  of  the  apparmliia. 
This  explanation  is  really  what  is  wanted,  for  theories  may 
come  and  theories  may  go,  while  the  value  remains  in  the 
application.  Mr.  Wright  is  to  be  congratulated  upon  Us 
excellent  work. 


FORTHCOMING  EVENTS. 


P^laen 


The  following  are  some  of  the  AtmoatioemaatB  for  thm  iatih* 

coming  week  : 

Frxdat,  Ja!t*  2L 

lutitatleii  of  Junior  Xnsiaeen.— At  the  Westminster 
Hotel,  at  S  p.m.,  lecture  on  **  Laboratory  Testing 
by  Prof.  A   C.  Elliott,  M.LC  E. 

Pliyaleat  Soeietjr  of  lionden.— At  the  roocns  of  the 

Society,  Burllnj^ton  Hoafto.  at  5  p.m.,  Prof.  O.  Lodga,  F*&.&h 
**  On  Electric  SigoaUinfir  withooi  ConducUog  Wires."  A  IMa 
oscillator  will  be  exhibited  by  ProL  S.  P.  Tboiapeoii,  V.IL9L 

SATrRDAT,  J  AS.   '22. 

lastltntidtt  9t  Jimtor  gagtnseirs.  — Viatt  at  3  p.a.  to  Iho 
eogineering  laboratoriee  of  the  Central  Techtiical  GoUsRi^ 
Soatb  Kensiof^too. 

MONI>AY,    Ja!«.    2*, 

Northern  Soetety.— At  the  Palatine  Hotel  Manehsstsr,  at  8  p.; 

"The  Coat  of  Heating  and  Cooking  by  filectrieity/' bf 

\\\  P.  Adama, 
Camera  dali.  —At  8. 16  pwia.,  Major  P.  A*  MscMahoo,  R,  A*,  F 

OD  **  Mirage." 

TrisuAY,  Ja5*  25. 
instltvUcoof  ClTtl  Saslneers.  (•reat  Georg«-sir««Pt,  Wntmtnaiiri 

At  s  p.m.,  *•  Reservoin  with  High  Eartheo  Uains  i&  W< 

India,"  by  W.  lu  Straoge,  A.M.LC.E. 
Kojral  iBirtltBtloii,  Aibomarle-atjreet.— At  3  p,iiu«  Prof.  tL  BiV 

Lankeiscer.  M.A«,  LLD..  F.R.S  ,  on  **  lb  SissplssS  LMi« 

Thiag*/' 

WsiiNisDaY,  Jax*  86t. 
SedetjoffArta.— AiSp.fii.,  '*  Fireproof  Goastfaolte  olDtooMlrtli 

Buiidiagv,*'  by  Thomaa  Potter. 

TuirRSDAV,  Jak.  27. 

Engineera,  §  p.m.,  "Notes  oo  U^e  Electrochemical  Traa^ 
ment  of  Ores  oootaining  the  Precioas  Melals,"  by  M^lot^ 
General  Webber*  C.B,  i  retired  R.E.),  paai-prasideiiL 

Befml  taatitntlen,  Atbeoiarie-eireet.'-At  3  p.m.,  Pvol. 
M.A.,  F.R.a.  on  *'  The  Halogen  Oroup  of  Elemeiits." 
FniHAY,  Ja>.  *2H. 

iBstitiittoa  ef  Chrtt  Xaglaears,  Great  G«orge>itreei*— At  8 
atttdenti'  meeiingi  *'  Cockdeneiiig  AppataSna,"  by  H.  W 
Stnd  Insft^aE. 


THE  PACIFIC  CABLE. 


io  view  of  the  de?diopnieDla  wUeh  art  tdoQg  fhm 
the  Far  £ast»  sa^t  ika  Iwm,  the  iii0|0ei  of  llie 
of  an  aU-Bntidi  IHhdfie  cable  ccNUiectitig  the  British  otAmlm 
of  the  Nortli  with  those  of  the  Sooth  Pael6c  aooutres 
imporlMMeL  In  Osiitda«  where  the  need  form  ndie 
is  mosft  keenly  iel^  md  where  the  adieiiie  of 
of  the  cable  received  lU  practical  shapci  the  agilatioQ  to^ 
£aToor  ol  the  coopletioD  of  this  UbIc  fa  toi  ehaio  of  BriAk 
oonaiQiiacalions  in  the  eeHem  beiBB^sre  ii,  we  liai^; 
about  to  be  renewed.  Oaaada  has  lately  done  muA  tt 
ptunoie  the  iatoreete  of  Insperial  unity.  If  she  oui  so  &r 
vealiee  Ihs  poeaSiiUtMa  pfeMiied  by  hor  geonuUea]  and 
poKtieal  atiitlwi m  m brii^  aboal  Ukt sneenmleitaKUsh* 

nem  of  Britiih  loAooMe  fa  the  PlwilkL  ehe  will  deeerre  wtP 
lese  the  mdliids  than  iho  reipeai  of  the  EatpiieL 

Tho  hwlfiffy  of  tha  emkavmr  lo  oeliAiih  a  Britiah  caUe 
acrose  the  Padik^  ioiiiiatie^  eoimecKd  as  it  b  with  thi 
luuiie  ol  Mr— now  Str— Saaidfofii^  nmniag,  is  too 
to  require  any  detaalod  refajiiflatioiL  The 
so«h  a  lioe  of  cable  oemitniMinsiiea  between  the  far  noetein 
and  the  far  CMteni  wHwiiliei  of  the  Britiah  Enipije  wet 
Srel  ooneelvnd  fa  iiminetthio  with  Ihe  creatioa  of  Iht 
iyi^if^  lytMn  of  liiynihir  kad  oottMntkntJoa  ii 
irrc    SonM  detniin  thniM  WM  ^5»tolhepcnpoMlfar 
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1887  in  whieh  Mr.  Hofmevr  put  forward  his  scheme  for  a 
beginning  of  Imperial  fiscal  union.  At  that  time  the  material 
ecpditiona  of  the  scheme  were  unknown,  and  it  was  dis- 
misBed  from  practical  consideration  until  the  possible  route 
of  the  cable  should  have  been  surveyed.    General  opinion 
with  regard  to  it  in  this  country  was  that  it  embodied  only 
a  remote  possibility  not  at  all  likely  to  be  realised  in  our 
day.     Partial  sonreys  which  were  made  of  the  propos^ 
roote   served,  however,   to  dispel    some  of  the  current 
iUnflions  as  to  the  nature  of  the  physicid  obstacles  to  be 
overeome,  and  French  initiative  in  constructing  the  first 
sections  of  a  cable  for  the  service  of  the  French  settlements 
in  the  Pacific,  of  which  the  ultimate  intention  was  that 
it  should  be  earned  under  French  control  to  Hawaii  to 
meet  an  American   section  connecting  Hawaii  with  the 
United  States,  helping  to  give  actuality  to  the  Canadian 
project.     Within  five  years  the  practical  aspects   of  the 
scheme  had  been  so  far  investigated  that  the   Canadian 
Government  found  itself  in  1803  in  a  position  to  lay  a 
definite  proposal  before  the  several  Australasian  Govern- 
ments.   In  1804  the  matter  was  formally  discussed  at  the 
Colonial  Conference  held  in  Ottawa,  and  m  consequence  of 
authority  delegated  to  it  by  the  representatives  of  the  other 
edonies  the  Canadian  Government  subsequently  called  for 
tenders  for  the  construction  of  the  line.    The  response 
Bade   to  the  call  for  tenders  by  several    leading  firms 
established  the  fact  that  the  expense  of  the  construction 
would  amount  to  about  £1,500,000.     Very  careful  calcula- 
tions which  were  made  as  to  the  subsequent  probable  loss 
or  profit  on  the  working  of  the  line,  showed  that  at  a  cost 
of  transmission  considerably  lower  than  that  of  the  existing 
Anstralian  cable  service  the  line  might  reasonably  hope 
▼ilhin  a  few   years  to  be  something    more    than    self- 
si^porting.     The  question  became  one    of    whether    it 
wmd  be  more  advantageous  that  the  scheme  should  be 
csiried  out  as .  a  private  enterprise  under    Government 
gusnkntee,  or  as  an  Imperial  public  work,  to  the  cost  of 
vUdi  the  (Governments  concerned  should  proportionately 
cQDtribute. 

The  matter  beine  thus  reduced  within   clearly-defined 

fiBito  and  prepared   for  businesslike  discussion,  it  was 

nbmitted  to  the  deliberations  of  a  committee  of  Imperial 

lad  Gcdonial    delegates.    The   committee   held    its    first 

iog  in  London  on  June   5,  1806.      It  is  'understood 

tokave  made  an  exhaustive  enquiry  into  every  detail  of  the 

inject^  and  its  report  was  presented  just  a  year  ago,  in 

As  first  days  of  tfanuary,  1807.    The  report,  which  from 

fte  SQticipations  foundea  upon  it  in  Colonial  quarters  was 

gmeraUy  believed  to  be  favourable  to  the  scheme,  has 

MTsr  been  made  public.     In  the  summer  of  last  year  the 

ioation  again  formed  a  subject  of  discussion  in  the  con- 

,  miees  of  premiers  held  at  the  Colonial  Office,  and  again 

10  formal  information  was  given  to  the  public  as  to  the 

nnlt  of  the  discussion.      An  informal   statement   was, 

bnver,  made,  and  though  unauthorised  has  been  since 

Miiniiedfrom  Colonial  sources  in  a  way  which  leaves  little 

Wt  of  its  authenticity,  that  the  position  as  to  the  con- 

taetim  of  the  cable  was  entirely  changed  by  the  proposal 

tf  the  Eistem  Extension  Telegraph  Company  to  lay  an 

Mdtidi  line  from  Western  Australia  across  the  Indian 

Qmb  to  MaoriduB,  thence  connecting  with  the  Cape  and 

fc  Helena   and  Ascension.      The  proposal    appears    to 

hie  been  submitted  to  the  consideration  of  the  Colonial 

lien  as  a   substitute   for  the  Pacific  cable.     Here, 

itt,  so   br    as    the    history    of    the    movement    can 

ksimmariaed  in  a  few  words,  the  situation  rests.    As 

roan  a  Pacific  cable,  for  which  they  will  be  asked  to 

S,sad  an  all-British  eastern  extension  line  connecting 
iea  with  Australia,  for  which  they  will  only  be  asked 
tiaake  indirect  concessions,  Governments  with  the  fear  of 
It  Treaeoiy  before  their  eyes  hesitate  to  commit  them- 
rim  to  the  luppcMrt  of  the  Pacific  cable  scheme. 
Ike  cooditioDS  of  the  alternative  laid  before  the  premiers 
n  aot  known  in  detail  to  the  public.  The  position  does 
0^  Aerefofey  offer  matter  for  judgment  on  general 
IMinds.  Bat  from  the  points  of  view  of  Canada  and  of 
bdsvalopineotof  Britian  interests  and  influence  in  the 
Ufa^it »  endant  Hmt  the  proposal  of  the  Eastern  Exten- 
inCoiiipaDj  k  not  an  alternative ;  it  is  simply  a  negation 
f  Aa  hopaa  wtpch  have  been  raise^.     "^^e^  Qanadian  | 


public  is  watching  with  much  interest  the  development  of 
events  in  China  and  Japan,  the  advance  of  Russia  towards 
the  shores  of  the  Northern  Pacific,  and  the  expansion  of 
the  United  States   upon   the  same  plane  of  activity  as 
expressed  in  the  movement  for  the  annexation  of  Hawaii. 
It  happens  that  simultaneously  with  these  movements  a 
very  remarkable  development  promises  to  take  place  on 
the  Canadian  shore  of  the  same  sea.    The  discoveries  of 
gold  in  the  Yukon  district  and  of  vast  mineral  wealth  in 
British  Columbia  may  have  no  less  an  effect  than  that 
produced  by  discoveries  of  a  similar  nature  in  California, 
Australia,  and  the  Transvaal.     A  rich  industrial  population 
having  wide  commercial  relations  will  in  such  an  event 
settle  in  Western  Canada,  and  the  natural  outlet  for  its 
energy  will  be  by  the  ports  of  the  Pacific.    Vancouver 
and  victoria  should  become  emporiums  of  eastern  trade,  and 
the  mere  alternation  of  the  seasons  as  between  the  northern 
and  the  southern  hemisphere  should  secure  the  creation  of 
a  large  trade  in  foodstuffs  between  Australasia  and  British 
Columbia.     Australasia,   on   the  high  road   to  recovery 
from  the  depression  which  followed  the  financial  crisis  of 
five  years  ago,   is  preparing  to  take  advantage  of  the 
markets  which  circumstances  are  opening  to  its  produce. 
English  influences  in  Japan  and  China  tend  to  improve 
the    opportunities  of  the  commercial  situation.     British 
interests  in  the  Pacific  are  all  of  a  similar  nature.    They 
all  demand  for  their  favourable  development  the  same  con- 
ditions— namelv,  an  undisputed  command  of  the  waterways 
and  a  system  of  easy  communications.     It  is  not  surprising 
that  the  Canadian  public,  more  closely  concerned  than  any 
other,  should  desire  to  urge  upon  the  British  communities 
of  the  Pacific  the  wisdom  of  the  maxim,  "  Unite  and  rule.'' 
There  exists  at  present  no  system  of  rapid  communica- 
tion across  the  Pacific.     Under  modern  conditions  the  busi- 
ness sufficient  to  sustain  lines  of  ships  cannot  be  built  up 
without  the  facilities  afforded  by  the  telegraph.     Were  a 
cable  laid  under  British  auspices  from  British  Columbia  to 
Australia,  there  would  be  little  difficulty  in  tapping  it  to 
establish  a  branch  line  to  China  and  Japan.     If,  as  is  the 
general  desire  of  this  country,  the  opening  of  China  should 
prove  to  be  rather  a  commercial  than  a  military  or  political 
operation,  the  existence  at  Chinese  ports  of  converging 
lines  of  telegraphic  communication  with  every  centre  erf 
British  industrial  activity  in  the  Pacific  must  almost  of 
necessity  have  an  effect  m  the  establishment  of  peaceful 
British  influence  which  takes  the  question  beyond  the  limits 
of  purely  local  concern.     Not  only  Canada  but  the  whole 
Empire    is    interested    in    assuring    to  British  interests 
a  fair  field    for  that    policy   of    "  equal    opportunity " 
which  has  so  far  constituted  the  most  definite  pronounce- 
ment of  our  views  with   regard   to  European   rights  in 
Eastern  Asia.*   Every  sign  would  seem  to  indicate  that 
the  coming  twentieth  century  will  be   celebrated  in  the 
history  of    the   world    by    the   development    of    a  new 
civilisation  on  the  Pacific.  To  affirm  the  legitimate  position 
of  Great  Britain  in  that  civilisation  must  be  the  object  of 
British  policy,  and  for  this  purpose  cheap  and  rapid  means 
of  communication  between  the  local  British  centres  is  one 
of  the  first  of  necessary  conditions.      This  aspect  of  the 
question  is  not  dealt  with  by  any  proposals  for  cable  con- 
struction that  exclude  the  Pacific  Ocean  from  their  scope. 

It  is  perhaps  unfair  to  Canada  to  lay  upon  her  the  burden 
of  initiative  in  a  matter  which  involves  a  general  Imperial 
interest ;  but  the  immediate  benefit  of  the  Pacific  cable  will 
be  felt  very  specially  by  Canada,  and  as  a  dominion  she  has 
shown  herself  so  well  able  to  deal  with  questions  of  a  wider 
than  provincial  range  that  we  look  with  some  confidence  to 
her  action.  The  estimated  cost  of  the  cable  is  not  great, . 
and  it  is  difficult  to  comprehend  that  the  construction  can 
have  been  so  long  delayed. 


THE  NEW  WALKER  ALTERNATORS'" 


For  some  time  past  the  engineers  of  the  Walker  Company 
have  been  engaged  in  designing  a  line  of  alternating  machines 
which  embody  a  number  of  novel  features. 

The  inductor  type  of  machine  has  been  adopted,  with  a 
stationary  armature,  which  can  be  wound  and  insulated  for 

•  From  the  JSUctriccU  ^ngine^r  (Jiew  York). 
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any  required  presBure.  This,  in  the  oaae  of  power  trana* 
inb»ion^  avoids  the  nec#Bstty»  in  toost  cases,  for  usiog  a 
ittep  up  traofiformer.  The  inductor,  which  is  tlie  only 
revolving  part  of  the  macUine,  h  excited  by  a  field  coil, 
which,  ID  the  case  of  lighting  machinea,  is  compound  wound, 
%o  that  the  pressure  may  rise  in  direct  proportion  to  the  increase 
in  the  load.  The  machines  are  separately  excited  by  a  small 
direct-current  dynamO)  which  is  furnished  with  each  generator. 
The  company  have  adopted  60  cycles  j*er  second  as  its 
standard  for  machines  to  be  used  for  lighting,  and  for  plants 
where  both  lighting  and  power  are  furnished.  For  long- 
diaUnc^  [Kiwer  trau3mi.ssi<>n,  however,  30  cycles  are  used. 
Thu  gt'ueratorH  are  wound  for  ^^inglc,  two,  or  three  phase 
current,  aj»  the  ejugeucie^  of  the  work  nuiy  demand. 


space  around  the  hub,  where  the  dngle  Hcldmagnfit  ipool  ia 
carried,  wound  with  the  shaft  ajt  it«  axis.  The  eoda  ol  tht 
inductor  spokes  are  tipi>ed  with  blocks  of  thin  Umiiiailoil  ileal 
to  avoid  heating  them  by  the  formation  of  eddjf  ainvalia 
Two  extensions  of  the  hub  are  provided — oa«  oulauis  ol  0m 
inductor  arms  at  either  end.  Ujton  one  exii^niion  b  flimsi 
a  pair  of  collector  rings,  //,  which  carry  the  curreot  from  Ike 
exciter  to  the  field-magnet  coil,  whleh  rotates  with  the  iuiuiSUir. 
When  the  alternator  is  to  be  over-compounded  for  ioimm- 
descent  lighting,  the  commutator,  i,  ia  pk«ed  on  ibe  olbei 
extension  of  the  inductor  hub,  having  in  its  periptmy  m 
many  bars  as  there  are  spokes  on  the  inductor.  The  elleaiie 
bfitrs  are  connected  together  and  then  to  tlie  eoiU  of  iImb  attte 
winding  of   the  held   magnet     A  [lortiou  of  tbe 


Kr  »--—  S  ^  ^^ 
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Fia&  1  AVD  fL^N«w  W«llier  tuductor  AlUrnntor. 
Figs.  I  and  2  illustrate  the  standard  belted  ty()e  alternator,  *  current  is  thereby  rectified,  and 


having  a  sub-base,  a,  ujxjn  which  is  mounted  the  stationary 
armature  ring  frame,  k  This  frame  is  divided  into  halves 
on  a  horisKontal  plane,  so  that  the  upper  half  can  be  removed 
to  inspect  and  repair  the  armature  bobbins  or  to  remove  the 
induetorM. 

The  annature  core,  which  is  made  with  inwardly-projecting 
teeth,  is  constructed  of  the  best  quality  of  laminated  steel, 
and  is  held  firmly  in  the  armature  ring  frame.  The  armature 
coils,  which  are  rectangular  in  shape  and  machine  wound,  are 
arranged  around  its  inner  surface  and  thoioughly  embedded 
in  slots  formed  on  the  inner  periphery.  The  armature  core 
is  ventilated  by  means  of  air-ducts  passing  radially  through 
its  iimsj).  as  in  the  revolving  armature  of  the  direct-current 
machine.  The  armature  frame  is  hollow,  with  large  o|)euiugs 
to  the  atmosphere  (as  shown  at  c)  permitting  the  air  freely 
to  circulate  through  the  armature  airducts  and  around  the 
core  iron  and  armature  coils.  These  ductus,  combinefl  with 
the  fanning  effect  of  the  rapidly  moving  arms  on  the  revolving 


•I: 
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as  Its  i|uaiiuty  lu*  r 
the  magnetisation  of  the  inductor  increaaeM,  prodmu 
requisite  over-compounding.  Carbon  brushee  are  w 
both  the  collector  rings  and  commutator  in  aO  caaea. 

In  Fig.  3,  a  illustrates  one  of  the  armature  Umu 
showing  the  internal  slotting  for  single  phaee.  V*^ 
phase  wlndin^^  the  unslotted  portion  would  be  punched  oi^ 
making  the  teeth  uniform  in  width  throughout.  One  of 
punchings  used  in  building  up  the  Inductor  arm  tipe  ta 
in  Fig.  3.  The  armature  coil,  which  is  rectangular  to 
is  wound  on  a  form  in  a  lathe,  and  then  thoroughly  mturmted 
with  armature  varnish  and  baked  After  leaking,  it 
pletely  encased  in  a  combination  of  mica  and  paper  iDMilatJoa^ 
and,  finally,  ta|>ed  with  oiled  linen.  These  ooUa  will  aaailf 
stand  10|000  volts  constant  pre^ure. 


ile.  a— AriBtlai* 


of  Iffw  Wftlkffr  ItMlooior  Alt«mfetor 


inductor,  form  a  most  perfect  system  of  ventilation.  The 
entire  armature  with  ita  frame  can  be  moved  parallel  with 
the  axis  of  the  shaft  by  rt«moving  the  bolts,  J,  which  faateu 
it  to  the  sub-base^  thus  uncovering  the  armature  coil^  for 
tnepection  or  repair,  without  the  necessity  uf  removing  the 
Upper  half  of  the  armature. 

Tlie  inductor,  e,  U  carried  by  the  abaft,  /,  which  is  made 
to  rotate  in  the  beftringM,  ^.  This  inductor  oonaiata  of  a  hub 
made  of  steel,  with  radiating  arms  or  s[K>kes  at  either  eud^ 
wfatch  apokea  alternate  tn  spacing,  and  have  their  outer  t^udn 
Uoe  over  tbe  centre  of  tlie  hub,  leaving  an  annular 


QUESTIONS  AND  ANSWERS. 

Under  this    heading  wo   insert  queatioiis  and 
of  a   practical  character  relating   to  centraUtalioo 
tmmway  work»  or  construction   work ;  and  for  CM 
able    niiestion   ofier   ont  Mting^   and    fof    the 
tion   of   any    question   we   offer   ten    MHsifs.      We 
give  iwa  shUlinjfs  and  sirjtrttte  for  every  other  mnairer 
print.      The    answers    to   any   queetion    ahouhl    be 
within   10    days  after    the  question    has    appe^nML 
should  be  written  on  one  side  of  the  paper  only.    Qq« 
may  he  sent  at  any  time. 

Ditouas,   from  the   ooBsnnier's   stand  iwiot^   Iho 

system  of  charging  for  electrical  energy  when  thm 

imte  ooiues  into  force  after  ono,  two,  or  three  Invum'  arvsi 

use  per  d^j  reap«€tively.     Also  ennaader  the  eaae  whm 

chur^e  of  8d.  per  unit  for  tbe  firti  hour  and  9d.  per  «i 

after  is  intruduocd  to  replace  a  onifenn  chav]|e  uf  M.  | 

unit.  -P.  T. 

State  the  priucipAl  causes  of  the  waate  ol  fuel  In  Mhl 

and  the  best  mesns  to  use  to  reducing  audi  waate.  -^I* 

Akchcr. 

AN«VV1CH> 
i^^fMiofh  NfK  25.— Describe,  with  sketches  ikm  ben  syii«B 
governing  for  electric  lighting  oiifinea. 

But    Jr.Motr    to   No,  85   (jiconM    tOtV^Tke 
of   engine  governing   fall  mainljr  Qtider  two 
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throltKng ;  (2)  by  variable  expansion.     To  say  that  one  of 
theie  systems  is  better  than  its  rival  for  all  classes  of 
electric  lighting  engines,  is  certainly  considering  them  not 
on  their  merits  for  the  cases  with  which  they  have  to  deal. 
Discussing  the  case  for  throttling,  the  main  fact  to  be 
noticed  is  that  the  throttle  is  placed  between  the  stop- 
valve  and  the  steam-chest,    and   therefore  the  effect  is 
not  felt  so  soon  on  the  piston.     This  defect  is  much 
increased  if  the  clearance  spaces  are  large.     One  of  the 
advantages  of    this  system  of    governing  is  that  we  are 
enabled  to  run  the  governor  at  a  speed  very  much  higher 
than  that  of  the  engine  shaft ;  and  supposing  the  spe^  of 
the  engine  increases  five  revolutions,  then  the  governor 
may  possibly  increase'  15  or  20  revolutions,  but  before  it 
has  attained  this  speed  the  steam  will  be  cut  off  and  the 
speed  checked.     Looking  at  it  from  the  economical  side  of 
the  question,  the  throttle  ^vernor  is  the  most  efficient  at 
light  loads,  since  there  is  less  initial  condensation  due  to 
the  lower  temperature  range ;  but  even  this  is  very  much 
modified  when  compared  with  the  high-speed  engine  fitted 
with  shaft  governor,  for  in  them,  although  the  temperature 
range  is  greater,  yet  the  admissions  of  steam  are  at  a 
greater  speed,  and  the  cylinder  walls  have  not  time  to 
cool  down. 

Dealing  with  the  variable  -  expansion    methods,   shaft 

governing  is  the  one  which  has  come  into  most  prominent 

use.    The  principle  of  this  is  that  of  a  weight  revolving 

round  the  shaft  and  connected  to  the  eccentric  sheave  by 

links,  the  centrifugal  force  of  the  weights  altering  the  travel 

o!  the  valve,  and  thereby  varying  the  cut-off.     In  some 

governors  of  this  class  only  the  travel  is  altered,  and  in 

others  the  angle  of  advance.     Hence  in   this  system   of 

governing  the  action  of  the  governor  is  transmitted  directly 

to  the  ^-alve,  producing  an  immediate  effect  upon  the  steam 

eutering  the  cylinder.      It  therefore  matters   not   what 

qiiaQtity  of  steam  is  in  the  steam-chest.  Perhaps  the  greatest 

fuiltof  ihis  system  of  governing  is  the  liability  to  "  hunt." 

This  comes  about  when  it  is  made  too  sensitive— 1.«.,  when 


Shaft  GoTernor. 


*^ac 


tkb  centrifugal  force  of  the  weights  is  exactly  balanced  at 
iD  loads  by  the  tension  of  the  springs,  and  the  weights  have 
therefore  no  stiJ>le  position.  Even  the  unequal  turning 
■oment  of  a  single-cylinder  engine  is  such  as  to  cause 
"konting,"  but  this  is  minimised  by  the  use  of  a  heavy 
IjwbeeL  A  diagram  of  a  shaft  governor  is  given,  in 
which  only  the  travel  of  the  valve  is  altered  and  the  angle 
of  advance  remains  constant  Under  the  "variable  cut-off  " 
synem  of  ^veming  may  be  mentioned  that  in  which  the 
iteam  admission  is  prolonged  by  means  of  expansion  valves 
voridng  on  the  back  of  the  main  valve,  these  expansion 
valves  being  driven  from  a  second  eccentric  25deg.  or 
SO^kg.  behind  the  main  eccentric.  The  expansion  valves, 
liiieh  are  moved  differentially,  are  generally  worked  by  a 
pvemor  of  the  Porter  type,  in  which  the  central  weight 


is  made  heavy  as  compared  to  the  balls.     (See  diagrammatic 
sketch  below.) 


This  sfi<^€  /r  wtrhHl 


lA 


Main 
Eccentric 


Ejtpanston 
Eccentric 


VarUbla  Cat-off  Gear  with  Porter  OoTamor. 

To  sum  up,  now,  the  different  systems,  we  have  in  the 
throttle  governor  the  most  economy  at  light  loads,  it  is 
simple  in  construction  and  not  Uable  to  get  out  of  order, 
and  is  to  be  preferred  for  an  engine  driving  a  load  which 
does  not  vary  too  rapidly.  For  engines  driving  dynamos 
by  ropes  or  belts,  and  for  running  in  parallel  with  other 
dired  coupled  plant,  the  variabJe  cut-off  gear  with  Porter 
governor  is  perhaps  the  best,  as  the  load  is  very  much 
easier  and  more  quickly  adjusted  than  with  any  other  system. 
But  for  large  directdriven  plant  with  a  rapidly  varying 
load  (as  for  traction)  the  shaft  governor  is  the  best ;  and 
when  used  for  running  in  parallel  with  similar  direct- 
coupled  plant,  it  is  absolutely  necessair  that  the  governors 
are  not  too  sensitive,  but  should  be  designed  for  a  slight 
decrease  in  speed  between  no  load  and  full  load.  Oraphically, 
the  characteristic  of  the  governors  showing  the  relation 
between  speed  and  load  should  be  thus  : 


Speed  V 


speed 


Qx ij  in 


_llllllf  T '^ 


Load 


Load 


This  last  point  is,  I  think,  the  secret  of  the  successful 
parallel  running  of  engines,  with  shaft  governors  when 
directly  coupled  to  alternators  or  dynamos. — A.  D. 
Markland. 

Anaioer  to  No.  25  (awarded  2s.  6d.). — The  system  of 
governing  employed  on  a  steam-engine  depends  on  the 
speed  of  the  engine,  and  the  kind  of  work  it  is  intended  to 
do.  For  instance,  a  governor  acting  on  Corliss  trip  gear, 
would  be  unsuitable  for  a  fast-speed  engine.  Undoubtedly, 
for  moderate  speeds  and  fairly  long  strokes,  the  Corliss 
type  is  the  best ;  but  as  the  tendency  now  is  towards  fast- 
speed  engines,  I  will  describe  a  system  suitable  for  one. 
Some  discussion  has  lately  been  raised  as  to  whether 
governing  by  variable  expansion  or  by  throttling  the  steam 
is  the  best.  My  opinion  is  that  for  sensitive  governing 
variable  expansion  is  the  better,  as  it  acts  direct  on  the 
admission  valves ;  whereas  there  is  in  throttling  a  certain 
amount  of  steam  in  the  side  pipes  which  has  not  been  acted 
upon. 

Crankshaft  governors  seem  to  be  coming  into  general 
use.  They  have  an  advanti^e  in  that  they  are  placed 
directly  on  the  crankshaft  of  the  engine,  and  so  there  is  no 
intermediate  gearing.  They  are  very  good  governors  for 
high-speed  engines  when  controlling  an  ordinary  Meyers 
cut-off  vidve    (baUnced)  either   by  varying    the    travel 
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or  anirle  of  acIvAnce  of  eccentric.     If  the  steam  pressure 
is  high,  piston  valves  may  be  used  with  this  governor. 


Fig.  1  is  a  sketch  of  a  governor  of  this  type,  which  varies 
the  cutoff  eccentric  advance.  A  A  are  two  weights,  which 
are  centred  at  <;  <f  and  connected  to  the  eccentric  by  two 
h'nka,  B  B,  so  that  when  they  fly  out  C  is  rotated  on  the 
shaft,  S.  The  governor  casing,  Ci,  is  keyed  on  the  shaft, 
and  the  eccentnc  ia  loose,  and  is  therefore  driven  by  the 
governor  through  the  links,  B  B,  The  springs,  D  I), 
oppose  the    weights,   and  are  regulated   by  screws,  /  /. 


///.'/// /^ 


L 


Fio   2. 

Fig.  2  is  the  sketch  of  the  valves  driven  by  this  governor, 
M  M  are  the  steam  port n  to  the  cylinder  .  Eis  the  exhaust 
port ;  L  is  the  main  valve,  which  is  driven  directly  by  a 
nxed  eccentric,  and  has  a  fixed  cut  off  at  about  three-quarter 
stroke  ;  N  are  the  steam  ports  through  the  valve ;  and  O 
is  the  exhaust  cavity^  U  H  are  the  cut-off  valves  controlled  by 
the  governor.  When  the  weights  in  the  governor  aredou-n, 
these  valves  wilt  cut  off  at  about  three  quarter  stroke  exactly 
the  same  as  the  main  valve  ;  but  when  the  weights  Hy  out  to 
the  top  the  eccentric  cuts  off  the  steam  altogether,  thus 
preventing  racing  of  the  engine.  T  T  are  two  casings  put 
on  main  valves  to  buliince  the  cut-off  valves.  If  Corliss 
valves  were  used,  a  fast  speed  ball  governor  would  be 
required  to  actuate  the  trips  and  regulate  the  admission  of 
iteam.  A  description  and  sketch  of  a  Corliss  trip  motion 
would  take  up  too  much  space,  but  the  principle  is  this  . 
the  eccentric  rod  moves  the  valve  until  a  catch  or  trip 
comes  into  position,  and  then  this  relieves  it»  and  the  valve 
springs  back.  The  position  of  this  catch  ia  regulated  by 
the  governor.— H.  Harurkavks. 

Qu^ioti  No.  26.  -Given  a  system  of  dialribution  by  triple  con - 
04»Dtrio  armoured  cables  supplied  from  h  diataiit  gonerslor, 
what  would  you  oonflider  the  best  arraDgement  at  a  feeding 
point,  say*  where  four  distributon  oome  on  the  end  of  the 
feeder,  to  combine  in  itself  efficient  sealing  for  the  ends  of 
the  lead -covered  oablea,  detachable  and  easily  ACcoMible 
links  for  disooanecting  tknj  conductor  without  iulerfertng 
with  the  others,  and  insuUtion  able  to  stand  underground 
oooditioiia  1    Give  sketches. 

But  AnmimU  No.  26  (atoanM  10«.).— The  accompanying 
drawings  show  a  combination  which  will  answer  all  the 
specified  requirements—viz ,  efficient  sealing  for  the  ends 
of  the  lead<x>vered  cables  ;  detachable  and  easily  acceeaible 
links,  the  lid  of  the  box  being  merely  removed  m  order  to 


unscrew  the  links ;  and  good  insulation.  The  bos  hm  a 
horizontal  joint  ai  the  centn.*  line  of  the  gh^nda^  aod  an 
iron  lid  to  cover  the  top.  The  joints  may  be  machine4aeed 
and  put  together  with  white  lead,  or  they  may  have  a 
groove  for  a  lead  joint.  The  cables  are  stripped  and 
cut  back  in  the  ordinary  way,  and  passed  through 
glands  of  the  box,  the  jute  and  armouring  stop 
just  past  the  6rBt  gland,  and  the  lead  %V 
just  past  the  second  gland,  aa  shown.  The 
conductors  of  the  feeder,  F,  are  provided  with  clampt, 
Cj  C,,>C„  which  have  projections,  K,  for  connection  to  ihtist 
respective  concentric  contacts,  R,  R,  IL.  The  thrc«  coo- 
dnctors  of  each  of  the  distribiitore,  b^  t>„  U^  D^,  are  fumishtd 
with  similar  clamps,  C^  C^  ,  .  .  C,^Cj,.,,  i«»o  that  cImj 
may  be  connected  by  means  of  links  to  their  respacllft 
contacts.  All  the  clamps  have  projections,  K,  which  ^mm 
through  holes  in  the  prepared  wood  or  ebonite  cover,  W, 
and  this  rests  upon  the  ledge  round  the  inside  of  the  box. 


1 1  ijj  1 1 1^" 


When  all  the  clamps  are  in  position«and  the  woQddii|diaa^Pt 
forced  into  place  around  the  cables  in  the  gland%  the  pfStli 
and  the  lower  part  of  the  box  are  fillM  with  au  tn«oLi^ 
ing  compound,  such  as  bitumen,  and  the  insulating  cov«r 
put  into  place,  with  the  projections,  K^  passing  through  iL 
The  concentric  contacts,  \i^  li,  and  IL,  are  then  pUcad  on 
the  cover  and  connection  to  the  lugi»  K,  of  the  distrilNitcics 
made  by  means  of  the  linkst  K  The  ringfl  have  boticft  m^ 
on  them  which  stand  up,  so  that  when  the  Imks  are  la 
place  they  are  prevented  from  short-cir  the  riagia. 

The  lip  around  the  upper  section  of  the  jcn  spioad 

over  with  white  lead  and  the  lid  bolted  on.  A  bole  ii 
provided  at  the  top  of  the  lid,  through  which  oil  may  be 
poured  into  the  box  if  it  be  thought  advisable.  A 
plug  closes  this  hole.  If  the  clamps  be  spaced  out 
fully,  all  the  links  may  be  of  the  same  length,  and 
save  considerable  time  and  trouble  in  finding  whkh 
is  right  for  any  one  connection. 

There  are  several  kinds  of  chunpe  for  coimectiQg  on 
the  conductors  of  concentric  oablea.  Some  are  tn  the  forni 
of  a  oone,  round  which  the  wires  are  spUyed  and  iboA  a 
cap  screwed  over  to  hohl  them  ti^ht.  In  another  form  the 
wires  are  spUyod  over  a  cone  which  has  a  groove  round  it» 
and  then  bound  to  the  cone  by  a  wire  vrrapped  roood  attd 
pressing  them  into  the  groove.  The  binding  is  then 
soldered  over.  The  whole  box  should  be  placed  id  a  bridl» 
lined  pit  with  a  concrete  bfKttom,  and  aa  orainary  atfee^boiii 
cover.     In  this  way  there  arc  two  eoverings  for  proieeettog 
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the  open  oonnocliotia  from  wat  and  damage.  The  insolating 
^tnifH^iiDd  will  e^ectiially  seal  all  the  lower  connectionsj 
and  they  need  never  be  difitarbed.— T.  A.  LociC£. 

Jnmimr  ta  No,  26  {awarded  2b.  6d). — The  subjoined  sketcb 
tbffWM  such  a  box  in  plan  and  part  sectional  elevation. 
Thcmtersof  the  tri-canceatrics  are  assumed  to  he  the  neutral 
wires  (though  this  ii  not  always  the  case  in  practice),  and 
these  ane  simply  interconnected  by  linkiJ,  a  separate  box 
beiog  provided  to  lake  off  the  occasional  connection  to  the 
neotraJ  lius  bar  at  the  works.  The  other  two  conductors 
<rf   the  triples  are  also  connected  by  links  with   the  two 


oonductors  of  the  concentric  feeder ;  the  middles,  like  the 
onler^  being  clamped,  and  the  inners  having  socket  lugs 
sweated  on.  All  the  links  are  supported  on  terminal  bolts 
ki  into  a  marble  base,  which  rests  on  four  projecting  points 
of  the  box.  The  T)Ox  h  filled  in  over  the  cables  (after 
£rit  heating  with  a  blow  lamp)  with  an  insulating  and 
damp^resisting  compound^  such  as  diatrine,  bitumen, 
^c^  the  links  on  top  of  the  pillars  alone  being 
left  QDOOvered,  the  space  above  being  filled  with  a 
light  oil  to  prevent  shorts  from  condensation.  The 
entering  pockets  must  also  be  iilled  with  compound 
Ummgli  the  plugged  hole.  As  will  be  seen,  the  box 
divides  at  the  eables  for  greater  convenience  in  fixing,  and 
there  ii  an  opening  in  the  top  half  covered  by  a  H'ingcd 
plute.  As  reg&rds  the  pillar  supports,  these  would  scarcely 
be  necessary  if  the  cables  were  stif  enough  t<)  keep  from 
boidiDg  out  of  position,  or  if  there  waa  no  chance  of  them 
being  worked  at  a  high- current  density,  or  danger  of  the 
connections  heating.  In  such  suitable  cases  the  connec- 
tioita  could  be  made,  the  links  put  on,  and  everything 
adjusted  to  position,  and  held  there  while  the  compo 
cooled,  and  this  would  then  hold  the  parts  in  position  for 
all  eternity,  and  save  the  cost  of  the  lower  pillars  and 
marble  base.  There  are  boxe«,  however,  where  the  current 
ebba  and  liows,  like  the  tide,  according  to  the  load,  and  whose 
wooden  supports  warp  and  perpetrate  short-circuits  with 
eareleas  grace.  Solid  construction  will  always  pay  for 
itielf.— .J.  H.  a  B. 

Answer  U  Nq.  26  (awarded  2s.  td.J, — The  arrangement 
most  suitaUe  for  the  case  in  questian  would  be  a  box 
oniilar  in  design  to  the  one  sketched  below  (Figs.  1  and  2), 
eooaialing  of  a  round  network  box  divided  on  the  line,  C  D, 
BD  as  to  thoroughly  admit  of  the  cables  being  packed  at  tboir 
entrances  with  gasket  or  some  similar  material,  and  with 
an  easily  detachable  lid  at  the  top.  The  main  features  of 
the  connections  consist  of  three  circular  copper  rings  of 


successive  diameters  supported  from  the  bottom  of  the  box 
by  ebonite  pillars,  each  conductor  composing  the  triple 
cable  being  connected  by  short  links  or  fuses  to  these  rings. 
Fig,  5  gives  a  larger  view  of  the  socket  for  sweating  on 
to  the  cables.  It  is  simply  a  copper  casting  thoroughly 
tinned  for  facilities  of  soldering.  In  the  top  of  the 
vertical  lug  is  a  tapped  hole  for  the  set  screw  which 
clamps  one  of  the  links  to  it.  After  the  various  cables 
have  been  cut  to  their  proper  lengths  and  sweated  on 
to  these  sockets,  the  whole  is  filled  in  with  some  suitable 
insulating  compound  (some  form  of  bitumen)  to  just  below 
the  copper  rings;  this  efficiently  seab  the  ends  of  the  cables^ 
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at  the  same  time  leaving  the  links,  which  are  above  the 
compound,  quite  accessible  and  easy  of  disconnection.  The 
advantage  of  this  circular  design  over  a  square  box  with 
three  straight  bus  bars  is  that  the  connections  are  less 
complicated,  and  the  number  of  spare  parts  is  vary  much 
reduced,  making  the  fittings  cheaper  and  more  readily  laid. 
in  position.  The  joints  of  both  the  lid  and  the  middle 
division  of  the  box  are  made  with  gasket  and  securely 
fastened  by  means  of  bolts  with  gun  metal  nuts.  The  whole 
box  is  laid  in  a  brickwork  pit  of  somewhat  similar  shape 
to  itself,  with  a  castriron  cover  filled  In  with  cement  to 
resemble  the  adjacent  flagging. — H.  Bell. 


LEGAL    INTELLIGENCE. 


DISFOTED  LIABILITY  FOR  ELECTRICAL  GOODS* 

In  the  W  ©a  tin  mater  County  C^iiirt  on  Thursday,  hia  Honour 
Judge  Lomley  Smithy  Q.X^i  hud  before  him  the  case  of  South  v, 
Ijowenfeldb,  in  which  the  plain tid",  Mr  Harry  South,  an  electrical 
engineer,  of  Gftrrick-atreet^  GDvent  Garden,  euod  the  defendant  to 
recovtr  the  sum  of  £18  in  respect  of  good^  supplied  to  him  in 
connection  with  the  Prince  of  V\  al^A'a  Theatre. 

The  Flfttntlir  appeared  and  eaid  he  had  auppUed  the  defendant 
with  ^ooda  for  same  yeara  paet^  and  hitherto  there  had  been  no 
dispute  betweeti  them.  Upon  this  account  being  applied  for, 
however,  the  defendant  repudiated  hia  liability  on  the  ground  that 
be  had  not  authorised  the  order. 

The  DefenAaat'a  Manager  waa  called  and  said  that  at  the  time 
of  the  order  and  delivery  of  the  jtoodg  the  theatre  had  been  iub-let 
to  another  tenant.  Moreover,  the  plaintifi*  had  been  warned  in 
writing  not  to  iupply  any  further  goods  excepting  for  cash.  He 
had  chosen  to  do  sOf  however,  and  that  waa  why  the  defendant 
repudiate  payment, 

The  Pl&lxitUI  was  recalled,  and  said  the  goods  in  questian  were 
now  beini;  u^od  in  the  theatre  for  the  benefit  of  the  defendant, 

Hi£  Honour  aaid  he  was  satisfied  beyond  doubt  that  the 
defendant  gave  the  plaintiff  notice  not  to  sopply  goods  without 
the  money,  and  if,  in  face  of  tbat^  he  choee  to  do  so,  he  muflt  take 
the  risk  of  loalng  the  money.  Judgment,  therefore,  would  bo  fof 
the  defend  »nt|  with  cofcU, 
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exbeoaion  of  the  electric  light  station.   Sood  nfttnee  to  the  borough 
•nnreyor,  Mr.  O,  H.  PickToe,  A.M  LCE.,   Town  Hull,   Burnley, 
by  25th  ifiat, 
HoToroaBlsk  (]tia««U).— Tondere  are  invited  for  the  conetructton^ 

«tc.,  cf  An  electric  tramway.  The  deposit  required  is  5j)00 
rouhlee.  8peoific*tionB,  etc,  (in  French),  are  to  ba  obtained  from, 
ftnd  tenders  add reaeed  to,  the  Municipal  Authorities,  Novoroftsi^k 
(HuBsIa),  by  Mareh  1  {I2j,  The  time  hae  been  extended  from 
Kavember  15. 

Nawiwrt  (IfaiL). — The  Corf>oration  of  Newport  invito  tenders 
for  an  elect  rie  litghting  plant  for  t'emporary  lightinf^  at  Went  wood 
Waierworku,  The  plant  will  be  reriuired  to  light  about  LHO  I6*c,p, 
lamp«  and  hi%  ri(j()  volb  arc  lamps.  Further  particulars  mny  be  had 
upon  application  to  the  borou^^n  en^ineofr  Mr.  H  H.  Haynei^,  Town 
Hall,  Newport^  to  whom  tenders,  endorsed  ''VVentwood  Lighting,'' 
should  be  eeot  by  10  a.m.  on  27>t.h  tnat. 

ErlfbtoiL— Tenders  are  invited  by  the  Town  Council  for  the 
iupply  and  delivery  of  dynamoe,  motors,  switoli boards,  and  the 
neoaBaary  wiring  at  the  Municipal  School  of  Science  and 
Teobnology.  8(>ecification«  may  be  obtained  on  application  at 
the  office  of  Mr.  Francis  J.  Tillttone,  town  clerk,  Town  Hall, 
L  Brighton.  Sealed  tenders,  addressed  to  the  Town  Clerk,  and 
'  9tidor«ed  "  Tender  for  Dynamos/'  must  be  left  at  his  office  before 
10  a.m.  on  Slst  inat, 

Aoebdftie.— The  Corporation  invite  tenders  for  the  following: 
(Contract  No,  1)  steam  dynamos,  balancer  and  boosters,  etc. 
Specifications,  conditions  of  contract,  and  form  of  tender  may  bo 
obtained  at  the  offices  of  the  engineers,  Messrs.  Lacey,  Clirehugh, 
and  Slllar,  10,  Delahay-itreet,  Westminster,  on  payment  of  £5.  59., 
which  sum  wilt  be  returned  on  receipt  of  a  bona  fide  tender. 
Tenders,  sealed  and  endorsed  "Electricity  Works,**  must  be 
delivered  at  the  office  of  Mr.  Jaa.  Leach,  town  clerk,  Town  Hall, 
RoehdAle,  by  Feb.  19. 

Bnniaf.— The  Corporation  invite  tenders  for  the  supply  and 
eraotion  at  their  electric  lighting  station  of  two  oombined  steam- 
engines  and  dynamos.  SpeciHcation  and  form  of  tender  may  be 
obtained  on  application  to  Mr.  VV.  R.  Wright,  borough  electrical 
engineer,  on  payment  of  £1.  Is.,  which  will  be  returned  on  the 
i«oeipt  of  a  bona  fide  tender.  Sealed  tenders,  endorsed  *'  Tendeis 
for  Steam  Dynamos/'  and  addressed  to  the  Chairman  of  the 
Electric  Lighting  Sub  Committee,  Town  Hall,  Burnley,  must  be 
delivered  by  26 th  inst. 

WolTerbampton,— The  Public  Works  Committee  invite  designs 
and  tenders  for  motor-vans  for  street  scaven^^ing  and  the  con- 
veyanoo  of  road  materials.  Outline  specification  and  form  of 
tender  can  be  obtained  on  application  to  Mr.  J.  W.  Bradley,  C.E  , 
borough  engineer  and  surveyor.  Town  Hall  Wolverhampton, 
Firms  tendering  do  so  at  their  own  cost  in  every  resjiect.  Draw 
ings  and  a  full  description  of  the  motive  power,  capacity^  and 
other  particulars,  addressed  to  the  Chairman  of  the  Public  Works 
Committee,  to  bo  delivered  by  February  7. 

Worthing.  —The  Electric  Light  Committee  of  the  Town  Council 
Invite  particulars  and  conditions  under  which  any  person,  firm,  or 
company  is  willing  to  inatal  and  maintain  the  electric  light  in  the 
borough  for  a  tenn  of  years,  with  power  to  the  Corporation  to 
acquire  the  undertaking  upon  agreea  terms  and  at  stated  periods. 
The  provisional  order  of  the  Board  of  Trade,  which  is  in  the  usual 
form«  may  beintpooted,  and  a  plan  of  the  town,  showing  the  com 
puliory  aroa  and  other  particulara,  obtained,  on  application  at  the 
Town  Clerk's  Office,  Liverpool -road,  Worthing. 

BlA^bnr&. — The  Cor^»oration  are  prepared  to  receive  tenders 
for  the  supply  of  a  5<H)  kw.  continuous-current  ^team  dynamo  and 
a  10f>  kw.  Htoam  alternator.  Specifications,  conditions  of  contract, 
and  form  of  tender  may  be  obtained  at  the  offices  of  the  engineers, 
Measm.  Lacy,  Chrehugh,  and  Sitlar,  10,  Del  ah  ay  street,  West- 
minater,  on  }>aymont  of  £3.  ?{«.,  which  sum  will  be  returned  on 
r«etl|»t  of  a  bona  fide  tender.  Tenders  (aealed  aod  endorsed 
**  Electricity  Works '")  must  be  delivered  at  the  offieeof  Mr.  Robert 
£,  Fox,  town  clerk,  Town  Hall,  Blackburn,  on  or  befora  22Dd  inst. 

Chilpiiseo«(Sp*lft).— TheSecreUryof  State  for  Foreign  AflSairt  ha« 
received  a  despatch  from  her  Majesty's  Consul  at  Bilbao,  roportiog 
that  the  Provisional  Board  appointed  In  oonnection  with  the 
electric  tramway  which  it  is  proposed  to  lay  from  Zumarraga  to 
/tumaya,  in  the  province  of  Guipuscoa,  invite  plans  and 'tender,  to 
be  received  by  February  *2S,  for  the  ^construction  and  equipment 
of  the  line.  Further  [tarticulars  of  the  oonditioni  of  the  tenders 
foe  tbe  above-named  tramline  and  branch,  which  together  measure 
JO  inUea,  may  be  inspected  at  the  Commercial  Department  of  the 
Foreign  Office  between  1 1  and  6. 

lieltli  (HeetlAad). —The  Magistrates  and  Council  invite  tenders 
for  erection  of  electric  light  station  at  (ireat  Junction-street. 
Drawings  and  specifications  may  be  eeeo  at  the  office  of  Mr. 
Slmpa^,  town  architect,  Town  Hall,  and  copies  of  bills  of  quan- 
tittea  obtained  on  payment  of  £2.  2i.  eeeh  for  mason  and 
oarpenter'a  work,  and  £1.  la.  eaeh  for  other  works— vif.  .  iron, 
plomber,  aUter,  ^laauer,  plaalerer,  and  Ukh  layer— returnable  If  a 
bona  fide  tender  ia  f arowed.  Tenders,  in  the  preacrtbed  form, 
eodoraed  •*  RIeetne  Light  Station,'*  addreved  io  Mr.  T.  B.  Laing, 
town  clerk,  l^jith,  (o  bo  viclivored  by  t£2nd  intU 

Leieeaier.— The  SantUry  (\mimitt«e  invite  deeigna  and  tenders 
for  iBOior  vekuoUa  for  tbe  ooUection  of  house  refuse.  The  motive 
iift  and  all  other  particulars  are  to  be  described  In  a 


back  and  tip  over  a  beam  about  Hin.  high  by  12in.  ia  width,  and 
when  empty  descend  a  road  having  a  gnMUeot  ol  1  in  15.  The 
Committee  do  not  bind  themselves  to  aooept  any  proposal,  a«d 
firms  tendering  must  do  so  at  their  own  coat,  no  fees  being  alkkwed 
for  the  preparation  of  drawings,  etc. 

Aahten-oiider-Lsnie.— Tenders  are  invited  by  tbe  BftUia  Coa* 
mittee  for  the  installation  of  the  neeeeaary  wirea,  fitting!,  ^In.,  to 
f  L.  ..t. .  ^ . ;,.  lighting  of  the  Corporation  batbs.  The  currenl  wHl  he 
^  im  the  town  mains.     Copiea  of  ipeeificationa,  geoenl 

r  ^  and  form  of  tender  can  be  obtained  on  applicaUosi  to 

Mr.  J.  Neal,  borough  comptroller,  Town  Hall,  Aahton-uoder-LfiM^ 
on  |3ayment  of  a  cfeposit  of  £1,  which  will  be  returned  oo  reoel|ife 
of  a  bona  fide  tender  and  specification.  Any  in  formation 
to  the  work  may  be  obtained  from  the  consulting 
Meears.  Lacey,  Clirehugh,  and  Siliar*  78,  King-street,  J 
Tenders  to  be  delivered  to  the  Borough  Comptroller,  endorsed 
*' Tender  for  Electric  Light  Inetallation  at  Baths,**  by  12  noon  «n 
Feb.  2, 

Wimbledon,— The  Urban  District  Council  invite  teodere  for  Iba 
Etupply,  delivery,  and  erection  of  the  following  works  in  oonnflelioa 
with  their  electric  lighting  scheme  :  (Section  A)  water  tube  boflenL 
pumps,  etc.  ;  (B)  condensing  plant,  steam -pipeSt  etc,  ;  (C)  overhead 
crane  ;  (D)  high -speed  steam-engines  and  alternators  ;  (E)  svitefa* 
board  ;  (F)  underground  mains,  conduits,  etc.  C-opiet  ol  ibi 
specifications,  with  form  of  tender  and  general  conditsooe,  ewi  bi 
obtained  at  the  offices  of  Mr.  A.  H.  Preece,  A.M.LC.E.,39,  VJ 
street,  Westminster.  Ap|)lications  for  any  or  all  of  above 
accompanied  by  a  cheque  for  £5.  59  ,  which  will  be  refanded 
tbe  receipt  of  a  bona  fide  tender.  Tenders,  sealed,  and 
"  Tender  for  Section  — ,  Electric  Lighting,'*  most  be  delivered  m 
the  office  of  the  Urban  District  Council,  Wimbledon,  by  6  p*iB.  na 
Feb.  2. 

Bamdferd.  —  Tbe  Tramways  Committee  of  the  GorpomllM 
invite  tenders  for  tbe  equipment  of  about  nine  miles  of  nil 
tramwavs  to  be  worked  by  electric  traction  :  (Contract  Now  ly 
steel  poles,  bracket  arms,  etc.  ;  (No.  *2)  for  trolley  wire,  ii 
and  overhead  equipment ;  (No.  3)  for  cars,  including 
motors  and  trolley-pole  complete.  Conditions,  ipecifiontte«% 
and  bill  of  quantities  may  be  obtained  at  the  offioea  of  tlie  €HW 
Surveyor  and  the  City  Electrical  Engineer,  Town  Hall,  BnMdIiofd, 
on  payment  of  £5,  which  sum  wilt  be  returned  on  receipt  of  m 
bona  fide  tender.  An  undertaking  moat  be  given  br  eeieli  OSS- 
tractor  that  he  will  pay  to  the  workmen  employed  bynini  BOl 
than  the  minimum  standard  rate  of  wagei.  Sealed  t«od 
endorsed  '*  Tender— Electrical  Enoipmeot,  to  be  sent  to  Mr. 
George  McCuire,  towni  clerk,  Bradford,  by  Feb,  1. 

nmodlfteb.  B.C.^The  Shoreditch  Vestry  tavifea  Ivdatt  tote 
erection  of  an  underground  transformer  sob*tt[atloo  In  Wowhi^ 
street.  Shoreditch,  EX.,  together  with  stairwaya,  street  ''•fng^ 
and  fittings  complete.  Specifications,  quantities,  and  fenDa  m 
tender  can  be  obtained,  and  the  drawings  can  be  aeeo  nA 
the  offices  of  the  engineers,  Messrs.  Kincaid,  Waller,  nad 
Manville,  '2^,  <-'reat  George-street,  VTeetminsteri  on  _  _ 
of  a  fee  of  £3.  3s.,  which  sum  will  be  returned  on  receipt  of  a 
tender.  The  contractor  whose  tender  ia  aooepted  abeU  sntor  iftto 
a  formal  agreement,  under  seal  with  saffident  anratiei^  to  tkm 
fulfilment  ^  contract.  Trade  union  rates  of  wages  and  hove  Id 
be  obmsrved.  Sealed  tenders,  endorsed  '*  Eleetncity  Sni^p^t 
Tender  for  SubStatiuo,''  to  be  sent  to  Mr.  H.Maoafield  ~^  ' ' 
vestry  clerk,  Town  Hall,  Old-street,  E,C*«  at  or  before  aos 
3 lit  instv 

West  BartleiMMiL -*The  Corporatton  invite  tendefi  to 
following  work  in  connection  with  their  elsctrio  ligliiing 
(Contract  No.  1)  boilena  ( Lsn&ishire)  and  meohanieaJ  sfeblisn  t  (Gto* 
tract  No.  2}  engines,  dynamos,  pompci,  etc.,  steam,  exhaust,  Bsad« 
and  drain  pipes ;  (Contract  No.  3)  storage  battery  ;  (roetraoi 
No.   4)  switchboard   for  lighting  and  tmctloo  '-  -atraes 

No.  5}  arc  lamps  and  their  erection.    In  Cdntract  ^  -  a  osn- 

dttion  that  the  dynamo  makers  must  have  alreaay  cooatrmHod 
dynamoa  of  at  least  l(Xi  units  capacity.  Comes  oif  any  el  tto 
suecitications,  with  forms  of  tender  and  genetnl  onodltionaft  esft  to 
obuitied  from  Mr.  HigaoQ  Simpson,  town  dotk,  OO  pnyisnt  fl 
£1.  Is.  for  each  section,  to  be  rsComed  on  reoslpS  by  tlie  Cptf^m- 
tiou  of  a  bona  tide  tender.  Specificationa  and  drmwinge  eitt  to 
aeon  at  (but  not  obtained  from)  Prof.  Alex.  B.  \\\  Ksonedy'a 
17,  Victoria  street,  Westminster.  T^mders,  on  tbe 
form,  enclosed  separately  in  sealed  eovekife«» 
'*  Electric  Lighting,  Tender  for  C'Ootract  No.  ^*  meelbedolivvdl 
at  tbe  office  of  the  Town  Clerk  not  later  than  altli  iasS. 


nuanied  by  drawings,  and  delivered  at  the 
I  of  Mr.  £.  George  Mawbey,  C  E,.  boroegh  engineer  and  ser* 
veyor,  Tbwn  Hall,  Lslceiitier,  addressed  to  the  Chairman  of  ilie 
Sanitary  Oommitloe,  by  January  31.  The  loaded  wagons 
Itavs  to  aaoend  an  inoUne  of   1   ia  20,  turn  in  a  limited 


-Tenders  are  invited  for  tbe  utJliseUon  of 
flowing  from  the  PeriyAr  Lake  for  purpoass  Otto*  iban 
and  not  incompatible  with  the  use  of  the  water  for  dnnkinn. 
irrigating  season  extsnds  over  nine  to  ten  montlia, 
which  time  the  discbarge  is  likely  to  be  from  1,100  to 
600  cubic  feet  a  second,  according  to  the  demands  to  _ 
and  the  available  quantity  in  tbe  lake*  Sabjeci  to  1^  Hdl 
of  interruption  by  accident  or  drought,  supply  oaa  be  givvs 
throughout  the  irrigation  season.  No  snpDiy  oan  bs  gnanslMd 
at  other  tioies,  but,  so  long  as  water  is  available^  Ihe  GovetwaoBl 


wilt  be  prepared  to  tone  Tt  in  aech  daily  qoMithto  se  may 
to  it  advisable  with  referenoe  to  the  linM  wIM  Is  likely  iO 
elaiwe  before  tbe  supply  is  re^ilenished  by  IIm  sMto  isi  at  Ito 
raioa.  The  fall  from  thm  tunnel  to  the  foot  of  to  bfllsTs  eippmil* 
mately  SOOfL,  aod  tbe  diataooe  neaaured  along  to  eosuie  of  Ito 
strsain  abont  6,8U0ft.  One  onbAe  foos  par  esoood  faUto  Mlfk  is 
id  to  uroduco  over  00  sffeetlve  borse>pow»r>  wpisdi^ 
sbonld  state  tbe  qnantity  of  Wftto  reoetod  la  onto 
and    tbe   anonal   real  offmd  to  mA  Ottto 
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loot  per  second*     Ko  r^nfa  will    be    charged  for  the  ^at  year 

r        from  the  d&te  of  the  concemlon  ;  for  tbe  second  ^ear  the  charge 

will  be  one-^th,  and  an  addlkional  ch^ri^e  of  one  ifbh  wlU   be 

made  every  year  until  the  full  rent  is  reached.     The  whole  or  part 

of  the  eooeeesiois  may  be  sarreDdered  on  a  year's  notloe  being  giTen. 

Lessees  wiil   conetruob  at  their  owo    expeneOf   on   plans   to   be 

approved  by  Govern  moot,  all  the  weirs  and  other  works  required 

to  divert  the  water  from  the  river  below  the  tunooL     For  farther 

iniormation,  application  may  bo  made  to  the  Chief  Engineer  for 

Irrigation,   Maaras,    by  whom   tenders  will   be  receiv^ed   op   bo 

jajy  1,  mm. 

5t^«lEport. ^Tenders  are  Invited  by  the  Corporation  for  the 
■Bpj.Jy  and  delivery  of  the  following  articles,  together  with  the 
fixtn£^  thereof,  at  the  electrical  generatinif  station  in  Millgate, 
Stockport^  or  eLsewbere  within  the  borouffh  as  may  be  direeftd — 
DAmeiy  :  (B)  two  mild  steel  ''Lancashire''  doubte-dued  boilern, 
eaell  ^ft,  lon^^,  8ft,  internal  diameter^  aod  for  a  working  steam 
preiBiife  of  2iKHb.  per  square  inch,  together  with  their  brick 
i«ititinfEi!j  smoke  f^uea,  dampiersi  and  all  other  mntterfi  necessary  to 
laave  the  boilers  in  complete  working  order.  (U)  Three  seta  of 
ntwin  dynamoB^  together  with  their  foundationa,  beds,  trenchoi, 
and  olber  mattery  connected  with  the  working  of  above  machines. 
Each  yt«am  dynamo  to  constat  of  a  steam-engine  of  the  inverted 
▼ertical  type  of  90  h.p,  indicated^  with  1801b,  steam  pressure,  at 
450  r^volutioue  per  minute  ;  the  entfine  being  fixed  on  the  same 
base- plate  and  coupletl  direct  to  a  shunt  wound  dynamo  having  an 
o«tpat  of  56  kw.  of  electrioil  enerj^y.  Also  a  feed  water  heater  of 
150  h,jx  nom^inal,  as  well  as  a  6 -tan  overhead  travel  I  er^  likewise 
fcwo  feed  pumps,  each  of  2,0(H»  gallons  per  hour,  together  with  all 
the  steam,  exhanst»  water  pipes,  and  other  connections  in  and 
aroond  the  generating  atation*  (Dj  An  electric  storage  battery  of 
131  oellt,  and  having  a  total  capacity  of  75<)  am  pore- hot)  rs^  together 
vilfi  tbe  stands,  switchboard,  contact  switches,  connectionii,  acid, 
cliiq|iii^  of  the  battery,  and  all  matters  necessary  for  the  efficient 
vorkiiiif  of  the  battery.  (E)  Electrical  inBtrumonts  and  other 
apfittntiia  upon  the  general  switchboard  and  elsewhere,  together 
~^''    all  electrical  connections  between  the  various  machincSj  and 


ouier  apparatus  or  things  ;  the  wiring  and  other  arrangements  and 
fitting  for  tbe  lighting  by  electricity  of  the  generating  statioop 
ftj  Underground  armonrcd  cables,  street  boxes,  and  other  appli- 
neea^  to  be  laid  In  and  onder  certain  streetfi  ot  the  borougn,  in 
tile  neighbourhood   of  the  generating  station  in   Millgftte.     The 
Corporation  reserve  to  themsehes  the  right  to  do  the  trenchings, 
•Dij  the  making  good  of  the  streets,  and  in  other  places.     Tbe 
WQrks  to  be  carried  out  in  accordance  with  the  plans  and  specilica- 
tioai  prepared  by  Mr>  James  N.  Sboolbred,  C.E.,  47,  Victoria- 
street,   London,  s.W.,  electrical  engineer  to  tbe  Corporation,  at 
viio^  office,   as  also  at   the  Millgat*  GaaworkSf  Stockportj  the 
pbo^  and    speci^cations  maybe  inspected  during  ordinary  office 
bOGrs  on  and  after  17th  inst.     Copies  of  specifications  and  general 
ooBditions  can  also  be  had  there,  on   payment  of  £1   per  copy  of 
the  specifications  of  each  of  the  various  sections  lettered  alpha  be  ti- 
«Ily,  or  of  £5  per  copy  of  the  entire  set  of  the  specification,  which 
•iBOiin£«  will  be  returned  on  the  receipt  of  a  bona  fide  tender^     A 
npairate  tender  must  be  sent  in  for  each  of  the  various  sections. 
Teiid^r!^,   encloeed  in  an  envelope,  eealed.  and  endorsed  on  the 
ooliH-ie  "  Electricity  Works/'  must  be  sent,  addressed  to  the  Chair- 
man. Electric   Lighting  Committee^  Gas  OfKces.  Millgato,  Stock- 
port, by  12  noon  on  27th  inat.     Contractors  will  have  to  undertake 
to  pmj  the  standard  rates  of  wages   and  observe  the  standard 
'  of  boura. 

BESULTS  OF  TENDERS. 

'« — ^The  Vestry  have  accepted  estimates  and  designs 
d  We^«r9.  Verity,  of  137,  Regent- street,  for  lighting  the  vestry 
hmSl  by  electricity  for  £6L  13e.  2d. 


BUSINESS  MOTES. 


L — The  Corporation  have  accepted  the  tender  of 
MflBarv,  WilliLns  and  Robinson  for  the  supply  of  two  sets  of 
elatlLJc  lif^hting  plant,  at  £1,727  per  set 

SoutliAiiipton.  — The  Town  Council  have  received  the  following 
•anderr  for  tbe  wiring  and  fitting  of  the  electricity  supply  station  ; 
H.  M.  A^hton,  £3S7.  ISs  6d  ;  A.  Ford-Lbyd  and  Co.,  £395; 
SsDby  and  Co,,  £415  ;  F,  Shalders,  £476,  The  acceptance  of  the 
finc-namod,  subject  to  the  engineer  approving  tbe  fibtingSi  etc.^ 
wai  roootznmetided. 


fm — ^The  Electric  Lighting  Committee  have  accepted 
tbe  fbUowlag  t coders  for  the  supply  and  erection  of  electrical 
plant: 

K.  Taykrr  md  Sons,  boiler-house  plant ..  £1,6X2    0    0 

laiiij.  Eabber,  Gutta  Percha  and  Telegraph  Works  Cbm- 

pan  J,  Limited,  sngine-hous^^  plant  .....,..,..,.,., 3,773  13    0 

J.  Sj««ncer  and  Co,,  o'rerhead  travelling  crao 6   ............        235    0    0 

Giompton  and  Oo.«   Limitedi  iwitchboard  and  instru- 

»art» „,»,...„».„.„....... 999    0    0 

Gkloridtf  Ekctxical  fitorigQ  Syndicate,  accumulators    ,,.     1,165    0    0 

Gbapton  saaOe.,  lAMited,  publk  lighting... , 1,400    6    Q 

8.  Z.  de  faraali,  meters  , ^S  10    0 


United     Bleetiio      Idght      Company, 
^Tbe  annual  entertainment  given  by  this'  ctjmpany  to 
^ploy^  will   be   held   in   the  Qiieen*s   Hall   and   Winter 
AS  tfae  People's  Palace,  to  night.     We  are  invited,  and 
Ibftt  dancing  will  commence  at  5  o'clock,  and  that 
faave  engaged  Mr.  W.  H.  Berry *s  concert  party  and 
photographs  :  e^hibltione  will  also  be  given  during 
o£  tjdiafln'f  iatQit  invoation — the  ^raphophone. 


XAlIng* —There  are  now  13,412  S-c^p.  lampa  connected  in  thti 
district. 

ElUuid. — The  District  Council  are  considering  the  advisability 
of  providing  the  town  with  the  electric  Itghfc. 

Llnnelly.— The  Town  Council  have  decided  to  reduce  the  charge 
for  elecirictty  for  motive  power  from  3d.  to  2^d.  per  unit. 

YATtnontli, — Additional  Umpa  of  16  c  p.  are  to  be  placed 
between  the  lamps  already  standing  outside  the  covered  market 
at  the  Fish  Wharf. 

Sedgiey*— The  Council  have  decided  not  to  oppose  the  applica- 
tion of  the  Midland  Electric  Corporation  for  Power  Distribution 
to  the  tSoflrd  of  Trade, 

Globe  Telegraph  and  Tnut  CotnpAny*— The  di rectors  of  the 
Ulobo  Telegraph  and  Trust  Company,  Limited,  announce  an 
interim  dividend  of  Is.  (Ji.  per  share  on  the  ordinary  shares. 

Gifwiiook. — It  appears  that  tbe  cocnpany  which  intended  to 
apply  to  the  Board  of  Trade  for  a  provisional  order  to  supply 
Greenock  with  electricity  hat,  in  the  meantime,  withdrawn  the 
scheme. 

PArtsteraMpa,^We  are  informed  thatMesers.  Hill|  Gifkins,  and 
Co.,  of  6S,  Victoria- street,  S,  W.,  have  joined  interests  with  Messrs. 
Baanland,  Perkin,  and  C^o.  ai  sole  selling  agents  of  the  Aj&x 
enclosed  arc  lamp, 

Coaeley*— The  District  Council  have  resolved  to  give  consent  to 
the  application  of  the  Midland  Electric  Corporation  for  Power 
Distribution  to  the  Board  of  Trade  for  a  provisional  order  to  supply 
the  district  with  electricity* 

Zleotrle  Cosatmotton  Comj^any,— The  transfer  books  for  the 
ordinary  shares  are  to  be  closed  from  ISth  to  Slsb  inst.  inclusive* 
for  the  payment  of  the  second  half  of  the  dividend  of  0  per  cent* 
per  annum  declared  on  July  22  laat. 

Weatmlnater  Eleotrle  Snpply  CoriMtratioiL,  Zdmited.—The 
directory  recommend  a  dividend  of  8  per  cent,  for  the  past  half- 
year,  making  with  the  interim  dividend  already  paid  12  per  cent* 
for  the  year  ISOTi  payable  on  March  1 . 

Bt.  Jftnitti'a  andPaU  U&U  Eteotrloljlf  lit  Company,  Limited. — 
Tho  directors  recommend  a  dividend  for  half -year  ended  Dec*  Hi  of 
He.  per  share  on  the  ordinary  shares,  making  with  the  interim 
dividend  14^  percent,  for  the  year  JS97- 

Bermnndaey.  —  The  County  of  London  and  Brush  Electric 
Lighting  Company^s  application  to  tbe  Board  of  Trade  for  power 
to  change  tbe  supply  of  electricity  from  continuous  to  alternating 
curr<]nt«  ha@  been  referred  to  a  special  oommLttoe, 

Antomatic  Safety  Motor  ft witcli.— Messrs,  John  Turner  atid 
Sons,  of  Ddotouj  near  Manchester^  are  introducing  a  new  motor 
switch,  which  is  finding  great'  favour  amongst  the  users  of  motors 
who  arc  dependant  on  central  stations  for  their  i^upply  of  power. 

By  the. — The  Ckirporation  have  decided,  with  reference  to  the 
[>rofX)aed  Folkest'One  bramways,  to  postpone  the  question  until 
they  know  what  the  sister  town  of  Folkestone  is  going  to  do, 
and  also  until  they  had  learnt  the  wishes  of  their  constituents  in 
the  towm 

Cafllalft.— An  appiicaiion  from  the  New  Mutual  Telephone 
Syndicate,  Limited,  requesting  the  support  of  the  Corporation  in 
an  effort  to  obtain  a  license  to  supply  an  independent  idle  phone 
service  in  the  city  had  been  considered  and  refused  by  the  Finance 
Committee. 

Boston, — The  Town  Council  have  adopted  a  report  of  a  com- 
mittee which  stat^  that  the  queetion  of  lighting  the  town  by 
electricity  had  been  considered  and  favourably  entertained,  and  a 
desire  ok  pressed  that  further  information  should  be  obtained  on 
the  subject. 

Ipawloli. — The  Guardians  have,  form  ally  rescinded  a  resolution 
which  was  passed  in  18%  and  which  athrmed  the  inadvisability  o 
lighting  the  workhouse  by  electricity.  The  resolution  in  favour  of 
an  electric  lighting  installayon  paased  at  the  last  meeting  ha« 
been  confirm^. 

&ntl«ti-lct~AabJleId<— At  the  last  monthly  meeting  of  the  Urban 
District  Council,  Mr.  J.  C.  Sampson  in  the  chair*  the  clerk  was 
requested  to  obtain  a  copy  of  the  Bill  to  be  brought  before  Parlia- 
ment by  the  Electrical  Power  Distribution  Company  (Warsop)i 
and  report  thereon. 

Kammeramltb,— The  Vestry  have  entered  into  an  agreement 
for  renting  a  strip  of  land  providing  a  back  entrance  into  tho 
electric  lighting  wotk^  from  the  Metropolitan  District  Railway 
Company,  and  for  the  laying  of  an  electric  cable  under  the  same 
at  a  nominal  rental. 

LonghboronjEli^— The  Mountsorrel  Granite  Company's  works 
were  illuminatod  on  Tuesday  night  with  the  electric  light,  tbe 
company  having  laid  down  an  electric  light  installation  at  consider- 
able cost.  The  lamps  are  erected  on  22  polee,  and  the  lighta  are 
steady  and  brilliant. 

Xaaleini  Esctenalonr  Auatralaala^  and  Oliliui  Tolegr«p]i 
Company.-' The  interest  on  the  4  per  cent,  mortgage  debenture 
13 toe k  for  tbe  half-^'oar  ending  31  at  inst.  will  be  paid  by  warrant 
on  Feb,  L  The  stock  register  will  be  cloeed  from  27th  U>  Hist 
inst.,  both  days  inclusive. 

Boettenliain  —At  a  meeting  of  the  Eleetric  Lighting  Committee, 
the  survej^or's  report  was  submitted  and  partly  considered  by  the 
committee.  Before  going  further  into  the  question  the  committee 
decided  to  visit  the  electric  lighting  and  dust  destruction  works 
at  Oldham  and  Mancheeter,  and  instructed  the  clerk  and  surveyor 
to  eodeavovir  to  arrange  for  this  visit  on  the  27th  L^st* 
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Jarstty.— The  St.  Heliori  I'arUh  AjMembly  htvo  adopted  a 
petition  to  the  Btatea  of  the  tsUnd  in  fivour  of  a  Bill  emp^werln^ 
the  motiicipallty  of  the  town  to  borrovr  a  ^um  of  £30.fKi  i  far  tho 
parpoeeof  an  instaltation  of  electric  U^ht,  which  ia  to  be  under 
tha  tnatia^meiit  of  the  Parochial  Commit  toe. 

FarsoBA^— Mr^  William  George  Walker,  of  47,  Victoria  street, 
Weitmitieter,  has  been  ap(K»iDted  conRultinpr  enffineer  to  the  Taylor 
Hydraulic  Air  Compreefliog  Company,  Limited,  of  Montreal, 
Canada,  and  Britidb  Colambia.  The  company  will  shortly 
commence  o^ieratione  io  this  country  with  ofBce^  iu  London* 

Baathend-eB  BmtL  —The  Council  have    agreed    to    appoint   an 

electricHl  entrtneer,  at  a  salary  of  £200,  riiini;  by  annual  Incromente 

r.r  .  >\  rn  £:i(K),  to  prepare  plane,  sections,  drawing,  and  spocifioa- 

id  to  atiperv^ise  the  carrying  out  of  electric  Hghting  in 

. rice  with  the  echetae  recommended  by  IVof.  Kennedy. 

Cli«B««r.  -  A  fe«der  b  to  be  laid  at  a  cott  of  £2  050.  The  Lighting 
Committee*«  expenees  during  the  yoar  ended  liec.  :U  are  dtated  a« 
abont  £2,400,  the  receipts  as  £4,985.  The  eubcommittoe  have 
recommended  to  the  <ieneral  Committee  that  the  price  of  elec- 
tricity during  the  current  year  thould  be  5d.  instead  of  6d.  per 
unit. 

WiUsall.  — The  tot&l  number  of  consumers  tuf^i pi  led  on  l>ec.  31 
laat  was  OH,  Tho  town  clerk  has  been  instructed  to  advertise  for 
tenders  for  constructing,  delivering  and  tiding  one  25<>  b  h.p. 
ongiJie  and  ono  high  t^n^ion  dynamo  at  the  generating  station  in 
acoordanee  with  the  speci6catton  prepared  by  the  elootricat 
engineer* 

Brietei.—It  baa  been  decided  to  lay  a  main  in  Mortimer^road, 
Clifton,  and  another  from  the  top  of  Su>ke'a-croft  along  the 
Cheltenham  road  to  (iloucesterroad,  at  the  point  where  Somerville- 
road  joins.  Designs  of  the  engineer  for  the  new  street  lamps  have 
been  ooosidered,  and  one  with  a  f haft  of  less  diameter  tnan  the 
existing  posts  adopted. 

Amblecote. — With  reference  to  the  scheme  of  the  British 
Klectnc  Trnction  Company  and  the  electric  lighting  provifional 
order  for  King^winfordt  it  i»  cotitemplatei  to  put  a  generating 
station  in  King^  win  ford  parit^h  to  work  the  Kinver  electric  tram 
line,  in  that  case  it  would  be  possible  for  Kingswinford  to  enter 
into  an  arrangement  for  the  supply  of  electric  light, 

Selderiof  Paaie.  —  Messrs.  Beanland,  Perkin,  and  Co.  inform  us 
that  they  are  now  putting  on  the  market  a  new  soldering  tlux 
called  ''  Burnley's  Royinal  Soldering  Paste."  It  contains  no  acid, 
a»d  is  said  to  be  much  mo  e  convenient  to  use  than  roitn.  The 
circular  concludes  by  the  characterii^tic  quotation  that  it  is  *'  Used 
in  every  first-clas*  shop  in  Americ  t.     Should  be  in  your*  also.  " 

Ward  Xieetrleal  Gar  Comimsy  —  The  first  meeting  of 
creditors  of  this  company  will  be  held  at  *i3,  Carey  street, 
Lincoln's' inn,  London,  W.C.,  on  the  26th  inst.,  at  11  a.m.,  and 
the  first  meeting  of  contributories  will  be  held  at  the  same  place 
on  the  ^ame  d«y  at  1  IJiO  a  m.  The  Bi;>ard  of  Trade  has  appointed 
Mr.  Surriuel  Wheeler  to  be  the  oilicial  receiver  of  the  oomp&ny. 

Oidliam.  — 'The  Electric  Lighting  Committee  has  resolved  to 
reduce  the  price  of  the  electric  tight  from  4 ^d.  to  4d,  per  unit. 
with  a  further  reduction  to  large  consumers,  the  new  rales  to 
apply  aMke  to  all  oon«umers  both  for  lighting  and  motor  purposes. 
A  proposal  that  energy  be  supplied  for  motor  purposes  at  2d. 
per  unit  hua  been  negatived,  but  It  may  ultimately  be  carried  into 
e(foot« 

Dlreet  West  India  Cable  Company. — The  cable  from  Bermuda 
to  Turk'd  Inland  is  imw  complete<1.  Meeaages  to  the  latter  colony 
can  now  bij  nctsepled  m  Ureat  Britain  and  Ireland  at  the  rate  of 
S<,  a  word.  The  cable  steamer  i**  at  the  present  moment  laying 
tbe  Gom^Hiny*!!  cablo  from  Turk'^  Island  to  Jamaioa,  and  it  is 
expected  to  bo  oomplotod  well  within  the  contract  date— namely, 
Slet  insL 

XASlerB  TelegrBpli  Cempaay.  —  The  fifty  first  half  yearly 
ordinary  general  meeting  was  held  yesterday  at  Winchester  House 
at  1  p.m.  An  extraordiaarv  geoeral  meeting  was  held  immediately 
on  tbe  ronchiMion  of  the  ordinary  meeting,  for  the  purpoee  of  oon- 
sideripg  the  Bill  now  being  submitted  to  Parliament  for  the 
eofivor¥<iort  of  the  existing  preference  shares  of  tbe  company,  and 
for  other  fiur looses. 

Kirkcaldy. —Prof.  Kennedy  on  the  18th  reported  to  tho  Tram 
wsytt  and  Town  Council  Committees  on  tho  (iropoeed  combined 
eobeme  of  electric  lighting  and  traction.  He  recommended  the 
GOmbined  sciiemOt  which  bad  no  engineering  ditlicultiee  and  was 
beieg  oirried  out  In  other  towns,  and  be  approved  of  tbe  overheed 
electric  Myntem  of  traction.  After  the  meeting  the  party  drove 
o^er  the  proposed  route. 

I«eleeater,— The  provision  of  the  electric  light  to  the  muaeom 
builditij^^H  utti  it  is  estimated  coet  jC451  10^,  and  furniture  and 
fittinir*  a  further  £548.  10s  ,  making  a  total  estimated  expoediture 
qI  £3,0<J0.  This  the  upecial  committee  have  reocMnnieiided  should 
be  provided  out  of  the  district  fund  during  the  neirt  three  years 
after  the  rate  of  £K(KHJ  |ker  annum.  Tbe  committee's  recommenda- 
tions have  been  adopted. 

Oerver. — The  electric  light  company *s  men  are  carrying  their 
wires  for  domei^ttc  supply  of  current  up  tbe  south  side  of  Park- 
avenue,  there  beiAg  several  residente  in  the  maneions  oo  tbBt 
eeUU  who  are  desirous  of  having  tbe  electric  iUmaiiMaioii  in  tMr 
house*  ^ With  rof^ard  to  the  proposed  teleplione  eervlce,  the 
Council  have  decided  to  wait  and  watcb  tbe  result  of  tbe 
HuddersHeld  application^ 

UBBdndfte.— From  the  report  of  the  Electric  Lighting,  etc.. 
Cmnmittoo  it  ap|iear^  that  tho  chairman  of  tbe  committee  and  one 
of  the  aolicitors  of  tbe  GooneU  have  had  an  interview  with  tbe 
Council  with  rigard  to  tkm  atUtiidi  adopted  by  Lord  Uoityn  in 


declining  his  consent  to  a  pro|K)eal  to  take  tbe  propofd  el*ctrle 
tramway  over  his  land,  and  declining  also  to  see  t&i  depute  till 
apiNJinted  by  the  Council  t-o  watt  upon  him. 

WeUlngtea  Ignition  Tubes.  ^The  Motor  Uevelopowit 
poration,  Limited,  of  thu  Towner  Works,  8t«  Georve'e-ti 
Regent's  Park,  N.W,,  inform  un  that  they  have  secured  Uiei 
and  obtained  the  services  of  Mr.  F.  F.  Wellington  and  at 
the  Indestructible  Ignition  Tube  Syndicate,  Limited  {ntfrn  fm 
liquidation).  They  beg  to  inform  the  customers  o<  that  eytidieili 
that  they  are  prepared  to  supply  them  as  herelafore. 

Weatmlnater.— The  Vontrv  have  agreed  to  the  St.  Jenee'e  md 
Psll   Mnll    Klectric  Light  Comjiany  proceeding  with  thm  l*|ifC 
of  mains  and  constructing  street  boxes  in  acoordanee  vitK    ' 
several  nottoes,  subject  to  the  precise  position  of  tbe  aaAa  i^^ 
box  in  each  case  being  arranged  with  the  Veetry't  snnreyor,  flP 
work  carritxl  out  under  lu»  HU|iorviBton,  and   to  tbe  OOveii  el  tlb# 
street  boxes  biding  constructed  of  iiome  oon  slipf^ery  innlefflnL 

Hudderalleld.— The  borough  electrical  engineer,  Mr.  A.  B» 
Mountain,  hae  reported  that  the  number  of  oonsnmece  in  lift 
present  mouth  was  598,  an  increase  of  30  over  Deoembw  leei. 
The  lamps  connected  at  the  present  time  were  4l,7(^i  and  la 
December  39,^7,  an  increase  of  1,725  The  Empire  TbeeM^ 
Huddersfietd.  will  be  lighted  by  electricity,  The  oommitliee  knPi 
accept e^J  tenders  for  tho  exteni>iun  of  tbe  electric  lighting  eta^iesi. 

City  of  London  E'eetrle  Llsbtlnc  Ceapnajr.  —Wo  are  infnrBied 

that  all  outstanding  form(»  of  -  '  '  nn  (with  t he, banker 'ereoolvi 
for  the  payment  upon  applic.i  h  is  attaohied  thtt^ln)  i 

all  certificates  for  fifths  of  a  ^ :. .        :   ihe  issue  of  lO.CKKI  m 
shares,  November,  1897  (Nos.  tto.uOl   to  lUO.OOO),  moat  be 
with  the  Company  on   or  before  ^Ist  inst.,  otherwise  iIm 
will  be  liable  to  cancellation  or  forfeiture  at  the  discretion  oi  ( 
Board, 

W.  S,  WUleeac  and  Co..  Limited.  —  We  are  informed  iba& 
business  carried  on  by  W.  H  Willoox  liod  Co.,  engineera*  etofn^ 
oil  refiners,  etc,  has  been  converted  into  a  limited  li^btlitlf  aom* 
pany  for  family  reasons,  and  that  the  managemont  will  km  09  ! 
formerly.  The  Company  state  that  in  consequence  of  ineraMsd 
business  they  have  taken  additional  ofiices  in  23,  Southwark  aliMi^ 
retaining  the  former  premises,  34  and  36  in  the  same  street^  et  • 
warohoufte, 

Wrembam,  —Tbe  Town  Council  some  time  since  made  an  ap|itt-> 
cation  to  the  Local  Government  Board  for  sanction  to  pu 
some  premises  for  £8,*XK)  for  the  purpose  of  converting 
an  electric  light  station,  irymnsaiom,  bathSi  Corporall 
The  Local  (tovemment  Board  do  not  approve  of  tbe  ] 


state  that  if  the  Corporation  still  desire  to  buy  tbe  pffopMij.  Uw 
Public  Works  Loan  Commis^i^inars  will  be  recommeoded  to  imd 
the  money  necessary  to  make  the  purchase, 

Ifcewley. — The  draft  of  the  provisional  order  to  be  applied  fot 
by  the  Midland  Electric  Corporation  was  considered  by  tbe  IhslHei 
Council  at  its  last  meeting,  and  the  Chairman  said  no  do«bi  the 
introduction  of  electricity  into  the  district  would  be  a  greet 
assistance  to  manufacturers,  Tbe  solicitor,  Mr.  T.  CoobMLM 
advised  tbe  Council  not  to  take  any  aotion  in  tbe  matter  MMaH 
several  alterations  in  the  order  were  made.  Tliie  seggeetloii  IN^fl 
adopted.  ^ 

City  and  Waterlee  RaUemr  —The  City  and  Wai^rlnr.  R^l         ^ 
which  will  give  the  London  and  Sjoth- Western  Ha 
access  from  tbe  VVaterloo  terminus  to  tbe  heart  of  r 
shortly  be  opened  for  tratfic.     TOe  line  icselt  was  oompioted 
time  agO(  but  delay  which  could  not  be  avoided  has  c»oeurted  hesJl 
by  reason  of   the  dieptj  nng  trade  and  alee  in 

oonnection  with  tbe  eon:  lerground  voHl  wkldi 

has  had  to  be  undertaki'ii    ,  ..  ..  ^i^den  Railiray  ' 

at  the  new  atation  oppotil«  the  Mansion  Uouee^ 

Tanntoa  —Tho   Electric    Lighting  Committee    beve 
that  applications  ha<l  been  matie  to  tbe  oommitteo  for 
tho  vupply  of  electricity  for  |)ower  and  boatinif,  atid  tlie 
ho[)cd  shortly  to  be  able  to  arrange  supplies  for  tboee 
The  existing  con tr.4Ct  for  tho  supply  of  oaiU  bairiag  nearly 
the  committee  had  a4lvertis49ii  for  tenden»  for  tbe  eupply  ol 
tons,  and  they  a»ked  for  (H>wer  to  accept  a  leuder.     Tbe 
tions  during  the  past  month  hod  bet'ri  >-  '>^<  »  >  1*9  16  cp^ 
Tho  ret^iort  has  been  adopted  by  tbe  To  ii. 

Bf  Idifwater.  —At  tbe  la«t  meetCng  ut     ,     ^aactl  tbe 
reported  having  examined  the  drift  ^irovisional  Ofder  for 
power  upon  the  Corporation  to  provide  electric  UgbL    Tbeci 
certain  watercourses  under  the  »trecte  of  the  town  whieli 
the  jurisdiction  of  the  Commissioner^^  and  be  reeomoMSided  U  < 
clauses  should  be  inserted  proteetinf  the  IntertfU  el  Use  OiMDBi* 
sionor^  with  respect  to  theee^  and  else  le  Ibe  river.    Tbe  elsf 
was  inatr acted  to  oommnnieate  wttb  Ibe  tews  vHmk  of  Bridgvum, 
and  else  to  attend  the  Board  of  Trade  encjelry  eo  behalf  rA  ite  ^*  ] 
Commtsaioner^. 

FttUMSt— At  tbe  last  meeaof  of    the  ITealry 
motion  was  proponed,  bet  not  onrtied  ;  ^Aet  i 
large  expenditure  mvohod  U  is  expedleat  taaaoerteln  a 
pussiblo    the  opinions  and  deeiree   of   the  ratepayer*  uj 
im|ortant  questions  as  lo  wbetber  or  no  the  VeeirY  abnll  f--     •,<«a 
to  tbe  ereotkNi  of  eJeettio  Ufbting  ptan(«  deM  deHwi^,  mmd 
sanction  the  ereotion  of  ewimoilaif  ^b^bbe  end  wmk  keoees,  mjmA  te 
take  enitable  steps  in  conjunciloii  wiUi  Ibe  oeeieeete  asMi  %hm 
coUeeton  of  tbe  general  rate  or  ottoniee  lo  ebieto  a  pell  ef  ibe 
ratepayers  of  tbe  pariah." 

Beeti*.— Tbe  Town  Goeneil  have  deebW  ibal  In  eooefdaii' 
with  tiie  resolutions  of  tbe  Cooneil  OA  Dec  t%  IHM.  ensl  fwli.  ^ 
IH^,  paved  on  the  reooaniOadH4o>  of  the  lleiiatb  Oosniidtw 


y  t^  f  oUovteV 
tn  flew  of  m^l 
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the  porehaae  of  the  atrip  of  land  near  Pine-erove,  belonging  to 
the  L«eds  and  Liverpool  Canal  Company,  and  containing  as  to 
the  portion  oppodte  the  central  electric  lightinfr  station  site,  142 
eqoare  yards,  and  as  to  the  portion  opposite  the  Corporation 
vharf,  319  square  yards,  be  concluded  on  the  terms  agreed  with 
the  oompaDy — namely,  the  payment  of  £150  and  the  erection  of  a 
retain ing:  wall  opposite  the  first-named  portion. 

UveryeoL — A  conference  was  held  on  the  13th  inst.  of  the 
membere  of  the  Lighting  Committee  and  the  Tramway  Committee 
with  regard  to  the  utilisation  of  electricity  as  the  motive  power 
OQ  the  tramways,  the  lighting  of  the  tramcars  on  the  experi- 
mental line,  and  the  extension  of  the  electric  mains  throughout 
the  city.  A  report  was  presented  by  Mr.  Holme,  the  electrical 
eo|rineer.  showing  how  the  electric  system  could  be  applied  to  the 
tramway  service,  and  the  advantage  that  would  probably  result 
therefrom.  After  some  discussion  it  was  decided  to  refer  the  matter 
to  Dr.  Hopkinson,  the  consulting  electrical  engineer. 

Graweeead. — At  the  last  meeting  of  the  Town  Council  the  Town 
Clerk  reported  that  the  parliamentary  agents  of  Messrs.  Crompton 
and  Co.,  Limited,  had  printed  and  advertised  the  provisional  order, 
which  had  been  settled  in  the  form  assented  to  by  him  on  behalf 
of  the  Corporation.  He  further  reported  that  they  had  paid  Mr. 
Bond,  the  Corporation  electrical  adviser,  and  had  undertaken  to 
pay  the  charges  for  perusal  of  the  drafts  of  the  provisional  order 
■nd  other  documents,  bnt  that  the  terms  of  the  draft  of  the  assign- 
neet  of  the  order  to  the  company,  and  of  their  preliminary  agree- 
■Mte  with  the  Corporation,  had  not  yet  been  settled. 

BoBliB. — At  the  last  meetingof  the  District  and  Parish  Councils 
a  latter  was  read  from  Messrs.  Bennett  and  Co.,  solicitors,  re  the 
siseferio  Uirht  installation,  stating  that  their  clients  desire  to  work 
with  the  Council,  and  that  they  would  not  proceed  further  with 
Ihe  api^ication  to  the  Board  of  Trade  this  year,  on  the  under- 
rtsading  that  the  ConncU  would  oommunicate  with  them  when 
thsy  received  Prof.  Kennedy's  report.  The  New  Mutual  Telephone 
GompsDy  wrote  pointing  out  the  necessity  for  a  cheap  and 
^  '  telephone  service,  and  the  Council  thought  the  project  in 
was  a  j^ood  one,  inasmuch  as  the  price  would  be  £6.  10s., 
of  £10  a  year. 

— A  second  resolution,  referring  to  the  tramways  pro- 
e  carried  unanimously  at  the  adjourned  town's  meeting 
hit  week.  In  this  power  was  asked  for  the  Corporation  to  form 
■ad  cany  on  certain  tramways  from  the  Docks  to  Grangetown  by 
Chmiee'road  and  Corporation -road,  in  the  neighbourhood  of 
Cnrhitli  rped,  Portmanmoor-road,  Clifton -street,  and  other  streets 
m  Rcatb,  and  also  up  Penylan  Hill  way  ;  and  further  to  adapt  the 
oiifemg  tramways  for  traffic,  the  whole  to  be  worked  by  mechanical 
dadioo,  indnding  electricity;  and  to  make  certain  rates  and 
chsrfH  ther^or,  as  well  as  to  make  provision  for  the  carriage  and 
osraaieooe  of  workmen. 

■Aearme. — The  electric  liflrht  has  just  recently  been  intro- 

teed  Into  this  town  by  Mr.  William  Helmsley,  of  Ashby.  at  his 

yilfiek  Mills.     The  dynamo,  as  at  present  used,  is  capable  of 

podedng  eii^t  amperes  of  current  at  110  volts  pressure,  equal  to 

JO^hts  of  8  cp.  each.    This  was  put  in  as  an  experiment  in  one 

nsB,  with  a  view  to  further  development  if  found  satisfactory.  The 

•■liaKmy  of  the  workmen  is  that  it  is  a  better  artificial  liebt  than 

sifihey  have  worked  with  before    The  motive  power  is  supplied 

fty  Che  mot[iae  thsit  drives  the  mill  machinery.     There  is  surplus 

pswer  to  IiKfat  the  whole  of  the  works,  and  from  150  to  200  lights 

IS  spsteu     The  installation  has  been  carried  out  by  Mr.  Jeques, 

•fMelboanie. 

— No  objections  have  been    lodged  to  the  proposed 

for  the  instsilation  of  the  electric  light  in  Brechin,  so  that 
qow  practically  nothing  to  stand  in  the  way  of  operations 
eoDunanoed  on  an  early  date.  The  provisional  order  was 
sd  by  the  Town  Council  in  November  last,  consequent  upon 
ss  efcr  by  Messrs.  Edmnndsons,  Limited,  London,  to  form  a  local 
to  carry  out  the  project.  The  company  are  to  pay  all 
leea  of  obtaining  the  order,  and  also  the  transfer.  The 
are  to  receive  current  for  street-lighting  purposes  at  a 
rate,  in  addition  to  other  minor  considerations.  At  any 
10  years  the  Council  have  the  option  of  purchasing  the 
_  at  the  price  of  the  capital  expended,  with  the  addition 
rfaesrtaiii  percentage. 

VerOMm  aad  City  Hallway.— The  Great  Northern  and 

Bsflway  Company  (authorised  in  1892  to  construct  an  electric 

md  railway  from  the  Canonbury  branch  of  the  Great 

feem  Kailwajr  to  the  City)  are  applying  for  powers  to  extend 

line  to  Finsoury  Park  Station  (Great  Northern),  and  also  to 

;  a  diverskm  for  a  short  distance  of  the  Canonbury  branch  of 

fompany  near  Drayton  Park.    Considerable  areas  of  addi- 

I  lands  are  also  sought  to  be  acquired  at  Drayton  Park, 

lands  for  a  generating  station.     For  these  purposes 

i  is  asked  to  sanction  the  oreation  of  £400,000  additional 

isn  tod  loan  capital,  and  power  is  sought  to  cancel  the  existing 

^iMMsnt  with  the  Great  Northern  Railway  Company  and  to 

■Iv  iato  and  carry  into  effect  a  new  agreement. 

VMsBvkaavtea. — The  following  recommendation  of  the  com- 

liasi  spon  the  application  of  the  Midland  Electric  Corporation 

hiNver  Distribntioo  (referred  to  in  our  last  issue),  was,  after 

ihsgiby  debate,  carried  by  25  to  8  by  the  Town  Council :  "  That 

it  •ppfeesrion  of  the  Midland  Electric  Corporation  for  Power 

IfctiiisUuu,  Limited,  to  the  Board  of  Trade  for  a  provisional 

■iv  ■spoweium  them  to  supply  electricity  within  the  borough 

'  Wohflrfaamptoa  be  reoeaved,  and  that  in  pursuance  of  the 


therelD  oontained    this  Council   doth    hereby 
;  to  the  proqiiotioa  of  the  said  order  so  far  as  the 
to  this  bofovgh ;  and  that  if  any  steps  should  be  ^ 


taken  by  the  applicants  with  the  view  of  asking  the  Board  of 
Trade  to  dispense  with  such  consent,  steps  be  taken  to  resist  it." 

Croydon. — A  report  ot  the  Lighting  Ck)mmittee  has  been  adopted 
by  the  (bounty  Council,  accordmg  to  which  Prof.  Kennedy  is  to 
act  as  consulting  engineer  to  the  Corporation  from  March  25  next. 
Prof.  Kennedy  is  to  make  half-yearly  reports  on  the  state  of  the 
plant  and  mains  after  special  inspection,  and  he  will  be  at  the 
service  of  the  Corporation  to  make  reports  on  any  matters  in 
which  they  might  require  help  or  advice  connected  with  electricity, 
whether  in  the  matter  of  lighting  or  traction.  Preparation  of 
plans  and  specifications  and  the  superintendence  of  extension 
work  in  the  station  from  time  to  time  are  to  be  placed  in  the  hands 
of  the  professor,  he  being  paid  on  such  work  a  commission  at  the 
rate  of  4  per  cent.  Mr.  Minshall,  the  present  engineer-in-charge, 
has  been  appointed  borough  electrical  engineer,  as  from  March  25 
next.  At  the  next  meeting  a  return  will  be  presented  of  the  present 
members  of  the  stafif,  with  particulars  of  their  experience,  duties, 
and  remuneration. 

Cardllt — A  meeting  of  the  Lighting  and  Electrical  0)mmittee 
of  the  Cardifif  Corporation  was  held  on  Tuesday,  when  the  electrical 
engineer,  Mr.  Appelbee,  reported  that  the  total  number  of  8-o.p. 
electric  lamps  supplied  on  Dec.  31  last  was  15  431,  compared  with 
14,136  in  the  corresponding  period  of  1896,  being  an  increase 
of  1,298.  The  lamps  connected  and  applications  received 
during  December  were  208,  and  the  total  number  of 
lamps  awaiting  connection  at  the  end  of  the  month  was 
1.296.  The  total  number  of  Board  of  Trade  units  generated 
during  December  last  was  63,782,  compared  witn  59,365 
in  the  corresponding  period  of  1896,  being  an  increase  of 
4,418.  The  calculated  revenue  for  last  month  was  £78  from  arc 
lamps,  and  £786  from  private  supply,  making  a  total  of  £864. 
The  revenue  in  December,  1896,  was  £819.  194.  Id.  The  sale  of 
current  for  the  year  1896  was  308,430  units,  compared  with 
342,461  units  in  1897,  and  increase  in  the  latter  year  of  34.031. 
The  results  of  the  year  would  show  a  surplus  making  it  worth 
while  for  the  committee  to  consider  the  question  of  reducing  the 
rates  for  the  supply  of  current.  The  rates  now  charged  were  6d. 
for  the  first  two  hours  and  3Ad.  afterwards.  He  suggested  that 
the  rates  should  be  7d.  for  the  first  hour  and  3id.  afterwards. 
The  committee,  however,  took  no  action  in  the  matter. 

Water  ford  and  Llmeriok  Ballwajrl— An  exchange  says :  "The 
luxuriously- furnished  saloon  carriage  in  which  the  Duke  and 
Duchess  of  York  travelled  over  the  Waterford,  Limerick,  and 
Western  Railway  Companv's  line  during  their  visit  to  Ireland, 
has  just  been  equipped  with  electric  liffht.  It  was  intended  from 
the  first  that  this  additional  comfort  should  be  provided  in  this 
carriage,  which  reflects  so  much  credit  on  the  skill  and  taste  of 
the  locomotive  department  at  Limerick,  but  the  work  was 
hastened  in  view  of  the  Lord-Lieutenant's  visit  to  Olenstal  on  the 
25th  inst.,  this  being  the  carriage  which  will  be  placed  at  his 
Excellency's  disposal.  The  dynamo  is  worked  from  under- 
neath the  carriage,  and  three  clusters  of  electric  lamps  are 
placed  along  the  roof.  One,  two,  or  three  lights  can  be  switched 
on  or  off  by  simply  turning  a  tap  which  is  at  the  end  of  the 
carriage.  The  saloon  has  been  run  to  Killaloo  for  the 
purpose  of  testing  the  efficiency  of  the  new  illuminant.  Two 
reptesentatives  of  the  firm  of  Messrs.  Stone,  electrical  engineers, 
London,  who  fitted  up  the  light,  were  in  charge  of  the  machinery, 
and  were  accompanied  by  Mr.  Robertson,  superintendent  of  the 
locomotive  department,  and  Mr.  Brown,  foreman.  The  result  was 
satisfactory  in  the  highest  degree,  and  when  the  light  was  turned 
on  at  the  ordinary  pressure  the  carriage  presented  a  brilliant 
appearance." 

Soathampten. — At  the  last  meeting  of  the  Town  Council  the 
Electric  Lighting  Committee  reported  that,  according  to  a  report 
from  the  engineer,  the  output  for  November  last  was  24,240  units, 
being  an  increase  of  8,970  units,  or  58  per  cent,  over  that  of 
November,  1896.  Owing  to  the  general  increase  of  output,  it  had 
now  become  necessary  to  run  the  works  continuously  throughout 
the  24  hours.  To  do  this  the  staff  would  have  to  be  increased 
sufficiently  to  enable  three  eight  hours'  shifts  to  be  worked.  At 
present  the  only  addition  necessary  was  a  third  assistant  engineer 
to  take  charge  of  the  third  watch.  He  had  managed  to  dispense 
with  this  up  to  the  present,  but  as  the  amount  of  current  consumed 
at  night  and  early  morning  had  increased,  it  had  become  more  and 
more  difficult  to  arrange  to  keep  the  pressure  right  at  those  times. 
The  load  on  Dec.  23  was  the  heaviest  on  record,  and  required  the 
whole  of  the  plant  to  deal  with  it.  In  order  to  cope  with  the 
pressure  of  work,  the  committee  recommended  that  an  additional 
assistant  be  engaged,  at  a  salary  of  30s.  per  week  ;  and  that,  in 
consideration  of  the  extra  work  the  engineers  had  performed  since 
March  last,  they  further  recommended  that  bonuses  of  £10  and  £5 
be  paid  to  several  of  the  assistants,  and  it  was  resolved  that  the 
wages  of  the  assistant  linesman  be  increased.  The  town  clerk  was 
instructed  to  advertise  for  tenders  for  the  supply  of  50  to  200  tons 
of  steam  coal,  in  accordance  with  specifications  to  be  prepared  by 
the  engineer.  Tenders  were  submitted,  to  which  we  refer  elsewhere. 
The  report  was  adopted. 

Swansea. — At  the  annual  banquet  of  the  Horticultural  Society, 
the  Mayor  said  he  believed  that  during  the  remaining  months  of 
his  tenure  of  office  something  would  be  done  by  the  Town  Council 
to  advance  Swansea  a  little  further.  The  triple  scheme  was  lost 
last  year,  not  because  there  was  not  a  sufficient  majority  at  the 
Council  in  favour  of  it,  but  because  some  of  the  leading  rate- 
payers outside  were  afraid  of  it.  He  took  it  they  were  not  going 
to  be  satisfied  with  paying  a  high  price  for  a  low  quality  of  gas, 
especially  when  they  were  situate  in  the  middle  ot  a  ccMdfiela,  a 
great  part  of  which  was  capable  of  being  utilised  for  the  purpose 
of    producing   gas.    The   monopoly  of   the   gas   company  was 


growinf;,  bat  there  were  two  waya  of  overcoming  it^-either  to 
parabaee  tbe  concerTi  or  eaUbliih  electric  tightitig.  Whatever 
WAA  done,  they  muat  Mod  meti  of  calibre  and  of  experience  to  the 
Town  Council  to  manaf^e  the  public  bu^ineefl  properly.  Hii^ 
worflhap  predicted  that  rhey  were  gtring  to  y-et  electric  li^:ht,  and 
repeated  that  it  could  bo  eupplied  for  2d.  i^ef  unit,  provided  a 
customer,  such  as  the  tramway  comtiany,  could  be  obtained  to  take 
the  day  load.  And  that  would  be  better  than  t;aa  even  at  2b  per 
1,000  and  of  20  c.  p.,  inetead  of  3e.  per  1,000  and  15  c.p.,as  at  present. 
He  believed  the  town  almost  as  a  whole  would  unanimously  Adopt 
the  triple  scheme— that  the  opposition  would  be  simply  stamped 
out— and,  towards  the  conclusion,  mentioned  that  the  tramways 
company  would  not  sell  unless  under  a  lease,  as  they  believed 
in  their  concern,  whilst  the  Corpomtton,  in  trying  to  come  to  some 
arranjrement  that  would  meet  tho  approval  of  all,  did  not  intend 
liindiog  the  town  into  any  terrific  expeneei 

Cfitoir^Mr.  Frederick  Yorke,  electrical  engineer,  Ola^trow,  hat 
submitted  a  propo«til  (referred  to  in  our  laat  ianue)  to  the  Town 
CoQocil  for  the  public  and  private  lighting  of  the  town,  by  which, 
he  says,  the  town  witl  not  be  put  to  any  expensie  in  connection 
with  the  scheme,  which  wilt  be  carried  out  by  a  private  com(>any, 
the  water  power  being  given  by  Sir  P.  Keii-h  Murray  free.  It  is 
propoaed  to  provide  at  the  Turret  Falls  duplicate  turbines  and 
oyoamoB,  working  In  combination  with  electric  storage  at  Crietf, 
dealing  with  5,0i)0  lamps  (eAClusiveof  the  power  for  public  light- 
ing) ;  the  current  for  generating  station  at  the  Turret  Falls  to  be 
conveyed  by  means  of  overhead  wires  to  the  outside  of  the  town 
and  underground  through  the  town  ;  to  provide  in  Crieff  electric 
•to rage  capacity  capable  of  dealing  with  3,000  lamps  connected, 
etc.  Mr.  Vorke  alio  offers  to  sapply  and  erect  12  arc  lamps  of 
approved  design  of  1  OOO  c  p  each,  placed  in  the  most  prominent 
parta  of  the  town,  and  lO^j  Incandescent  lamps  of  16  c.p  each  ; 
ideo  20  16c p.  all-night  lamps.  He  further  onfers  to  supply  and 
iix.  on  the  existing  gaa  standards  approved  tops  and  globes  to 
make  them  suiubte  for  electric  lighting,  at  the  rate  of  £160  per 
annum  for  the  whole  of  the  current  supplied  for  public  lighting. 
For  the  purpose  of  giving  security  to  the  shareholders  the  town 
will  be  afked  to  give  a  contract  for  public  lighting  at  the  above 
rate  for  21  years,  with  a  break  in  favour  of  the  town  at  the  end  of 
10  years*  Private  lighting  will  be  undertaken  at  61.  per  Board  of 
Trade  unit,  which  is  equivalent  to  gas  at  3^,  per  l.ODO  cubic  feet 
The  rent  of  meters  to  be  U.  6i.  per  quarter.  The  further  con- 
sideration  of  the  proposal  has  been  postponed  tilt  another  meeting. 

WlLiekham  -«Tbe  special  committee  appointed  to  enquire  into 
the  necessity  of  providing  light  for  the  Marley  Hill  district,  and 
also  the  beet  mothod  of  illumination,  have  submitted  to  the  Urban 
District  Council  the  following  report :  *'  Wo  are  now  able  to  fully 
report  on  the  Itghitng  of  Marley  Hill  and  Byer  Moor,  and,  after 
careful  oonsideratioo  of  the  whole  question,  are  unanimously  in 
favour  of  electricity.  We  have  beon  considerably  assisted  in 
getting  out  the  necessary  details  by  a  visit  at  night  (whilst  the 
Iighti  were  burning)  to  Sacriston,  Witton  (iilbert,  D.ii'^y  Hill, 
PUwsworth,  Nettles  worth,  Kibbles  worth,  and  L%ngley  Park,  which 
plaoes  have  an  installation  somewhat  similar  to  that  which  we 
rsspectfully  submit  for  your  consideration.  W^e  therefore  recom- 
mend that  lamps  be  fixed  as  follows  :  Murley  Hill,  12  ;  High  R)w, 
6;  School  Houses,  2;  Martey  Hill  Hole  4:  and  Byer  Moor,  S 
making  a  total  of  32  lamps,  each  lamp  to  bu  equal  to  16  c.p.  We 
hafe  received  an  estimattt  and  Sjiecilication  from  the  Corlett 
Electrical  Eneineerinff  Company.  Limited.  Newcaitle,  who  will  6t 
op  the  installation,  which  inoludes  60  polee,  2tft.  long,  and  all  the 
neoesaary  fittings  for  the  same.  The  price  for  the  complete 
ioitftlktion  to  be  £16^  net.  For  the  supply  of  the  current  we 
00iisid#r  that  an  agreement  could  be  made  with  the  M^ir-ley  Hill 
Coal  Company,  the  switchboard  to  be  placed  in  their  engine  room, 
and  to  receive  the  amount  of  current  neoeesarv  to  light  up  the  32 
lam|M,  to  barn  1,100  hoars  per  annum,  at  a  cost  of  £L  lis,  6i.  per 
lamp  ;  this  to  include  both  the  lighiiog  and  keeping  in  repair  of 
the  whole  of  the  lamps,  and  to  be  subject  to  a  six  monthf'  noUoe 
on  either  side.  We  there  fjre  have  first  £165,  and  a  yearly  charge 
of  £55.  4*.,  which  we  conatder  very  reasonable,  and  one  of  the  best 
oppartQoities  the  Council  have  had.'*  Ig  has  been  decided  that 
teodere  be  aaked  for  each  district. 

Appotatmeate  VA''ABt.— The  West  Ham  Town  Couooil  require 
achi«f  a^sisLant  in  the  boroueh  electrical  engineer's  depart luent* 
Applicants  must  have  had  a  mechanical  aoa  electrical  training, 
ana  had  experience  in  the  working  of  a  high-tension  (alternating) 
station.  Toe  gentleman  appointed  will  be  required  to  devote  his 
whole  time  to  the  dutiee  of  the  otfice,  and  reside  within  the 
borough.  The  salary  will  be  £130  per  annum,  rising  by  two 
aoDUM  inoremeote  of  £10  to  £154>.  Applications  must  state  age 
Aod  eaeperieooe,  iiOOOinpanied  by  not  more  than  three  copies  of 
teetiiDOfiiale  of  reoeot  date,  and  be  endorsed  *' Appointment  cf 
Chief  Aaaiitant,  Electrical  Engineer's  I>epartmont/'  and  reach 
Mr.  Fred.  E.  Hilleary.  town  clerk.  Town  H«ll,  West  Ham,  bv 
4  p.i»  on  26th  inst.  Canvaasing  is  prohibited —The  Plymouth 
Corporation  require  a  competent  cable  j  winter.  Appticanta  must 
be experieooed  in  the  laying  and  jointing  of  lead-oovered  paper- 
inaakted  nuint,  including  the  makintp  of  plumber's  lead  j>iots. 
and  tbe  fis&og  of  transformers  and  house  meters.  A  knowledge  of 
▼lUeaDbed  rubber  jointing  would  be  a  recommendation.  Haurs, 
60  per  week,  or  as  required  in  caees  of  emer^ncy.  Wagej,  45«. 
Der  week  indeaive^  Permanent  employment  to  a  suitable  man. 
Noi>e  but  strloU^  eober,  competent,  and  trustworthy  men  need 
apply.  Applicattofis,  in  writing  only,  stating  age  and  experieooe, 
with  referonoea,  to  bo  made  to  tbe  borough  electrical  engineer, 
Saat^treet,  Plymouth,  by  25tb  inat.— The  Corporation  of  Barrow- 
In-Koraese  Invite  applications  for  a  reaideot  olectrioel  engineer, 
mho  wUl  be  nquued  to  devgt^  the  whole  of  bis  time  to  the 


superintendence  of  tbe  works  of  tbe  installatioo  and  take  cbante 
of  them  after  completion.  The  salary  is  £2i«c).  with  the  privikM 
of  taking  a  pupil.  Applications  muet  be  sent  in  by  Feb,  K. — Tae 
Southend-on  Sea  Corporation  invite  a pplicatioiie  for  tbe  i  , 
ment  of  electrical  engineer,  at  a  salary  of  £200,  rieiilK  bf 
increments  of  £2*1  to  £900  per  annum.  Further  pertioiilni  i 
elsewhere  in  this  i^sue. 

IfOWleliam.  ^A  special  meeting  of  the  DktHct  Boaid  vee  Md 
last  week  '*  to  consider  the  proposed  application  to  tlie  Board  of 
Trade  for  a  provisional  order  authonjlng  the  Board,  aa  Ibe  looM 
authority  for  the  district,  to  supply  electricity  for  any  poblie  or 
private  purposes  within  the  district*'*  The  Chairman  aaid  thmi  ett 
Nov.  24  the  Board  decided  to  give  notice  of  inteouon  to  a^iplj  tm 
such  a  provisional  order,  and  public  notice  waa  given  in  tbm  mamal 
manner,  and  a  memorial  presented  to  the  Board  of  Trade 
Dec  21.  This  meetinj;  waa  held  to  comply  with  all  the  , 
of  the  law.  The  following  resolution  was  moved  :  **  Tint  i 
application  now  beint;  miule  to  the  Board  of  Trade  for  a 
order  under  the  Electric  Lighting  Acta  of  18S2  and  1 
rising  this  Board  to  supply  electricity  in  the  Lewlebam  disuriel 
all  public  and  private  purpoeee,  as  defiQed  by  the  Acte,  be  i 
approved,  and  confirmed,  and  all  oeceeeary  ttepe  be  taken  bo  ^Mvy 
into  elioct  the  Board's  reeotutloo  in  tbe  matter,  and  in  mppoct  m 
their  application  to  the  Board  of  Trade  for  toeir  oooeefit  to  Qm 
application  accordingly.**  The  resolution  waa  a  forokal  oim, 
which  had  to  be  passed  before  Jan.  15  in  order  that  it  ml|tlil  b« 
considered  by  the  Board  of  Trade  on  the  2<>th.  There  ere  r»e 
companies  now  supplying  the  electric  Ugbt  in  tbe  paHeh 
Lewieham,  and  two  other  companies  have  appUed,  but  Use  Bo 
thought  it  advisable  to  supply  tbe  electricity  themielveft,  Mpi 
as  in  the  dust  destructor  which  had  lately  been  pnrflheeeH 
was  a  large  amount  of  extra  heat  which  could  be  utilited  for 
purpose  of  producing  electricity.  The  Chairman  eaid  tJi*t 
they  were  doing  then  bad  to  be  done  to  latiafy  the  Act  of  PaHift^ 
ment.  The  details  would  afterwards  have  to  be  coosideftBd.  Ae 
regards  the  project,  they  were  in  a  more  favourable  _ 
some  others,  as,  whatever  they  might  say  about  their  duet 
they  had  more  heat  there  than  was  wanted  to  born  their  rf 
that  the  production  of  electric  light  might  result  in 
destructor  a  very  good  bargain.  The  motion  wae  carried 
as  was  also  an  alternative  reeolution  to  apply  for  a  lioeoee  toad pp^ 
electricity. 

BAtH  ^Ktttte'ii  Bath  Journal  givee  the  following  extract  el  tte 
report  of  Mr.  Metzger  to  the  Electric  Light  Committee  ;  " 
trouble  has  been  experienced  in  the  works,  due  to  the  beery 
on  the  machinery.  When  one  considers  under  what 
conditions  the  station  is  now  running,  it  ia  not  tu 
must  be  remembered  that  the  station  last  winter  wie 
overloaded.  The  lamp  connections  were  ttien  11,7^*0,  and  w 
only  10  000-light  plant.  On  the  strength  of  the  promise  Miei  ito 
new  plant  woold  be  in  working  order  by  O^t.  I  last,  itmk  ttm^ 
eonneciions  have  been  made  during  this  year,  aitd  iImm  mpv 
amount  to  13,000.  It  follows,  therefore,  that  oar  whole  pLetti  ll 
considerably  overloaded  ;  and  in  the  event  of  oneoiiipfieordyaM 
breaking;  down,  some  circuits  cannot  possibly  be  eo] 
current.  In  addition  to  thif,  our  coal  bunkere  have 
down  to  erect  the  new  boilera  on  the  site  they  previeoiii, 
and  the  coal  baa  to  be  stacked  in  the  yard  adjomiaff  I 
room.  The  coal  duet  cmothers  the  maehijiery,  eren  wiMO 
windows  are  closed,  thereby  bringing  np  tbe  tevpeviian 
engine  room  to  over  lOQdeg.  Hot  bearings  are,  onforlitaeleljr, 
con«e4 pence  of  tbe  co&l  dust  and  cement,  a  frequent 
which  were  very  rare  before.  We  are  even  in  a  worse  e 
the  boilers,  Laatvear  we  bad  faar  lOO-b.p.  boilere, 
since  been  removed,  as  per  contraet.  We  have,  therefore^ 
boiler  power,  and  the  demand  of  steam  to  supply  both 
and  house  lights  amounts  to  680  b.p.  I  am  obliged^ ' 
force  the  boder^  to  their  utmoet  limit,  and  to  such  an 
the  llttmes  can  be  seen  issuing  from  the  top  of  the  90li. 
shaft  ;  but,  of  course,  it  is  not  poasible  to  keep  fell  ete^oi 
the  heavy  load.  The  stokers  have  to  work  under  OK»t  tffii 
ditions.  I  trust,  therefore,  that,  in  taking  all  theM  PMi 
coneideration,  you  will  exonerate  myself  and  my  ataix  ftt 
somewhat  defective  lighting  of  late.  I  am  doing  mjf 
things  going,  and  often  wonder  that  we  ere  eii|3fdyiii|p  to 
present  extent.  We  are  working  againat  overwlMlailii| 
I  have  been  compelled  to  requeet  varions  caatomera  to 
the  light  aa  much  as  possible,  and  we  bare  ev 
dispense  with  the  light  in  the  works.  It  will  Indeed  be 
when  we  are  onoe  airaio  in  smooth  waters.*'  At  a  nMtliM  of 
committee  on  Jan»  5,  Mr*  Metzger  reported  that  he  ooaM  eiipply 
current  for  arc  lighting  to  ei^i  weeks  from  that '' 


IeltiigtoiL.^At  a  meeting  to  be  held  lo*iiey  the  VeMi^ 
receive  a  report  from  the  Eluctric  Liirhtiiig  CeauniUee  ii 
that  in  conse«iuence  of  the  oxcepttonallv  beev^  deneiid  lor 
iridty  in  tbe  Up  per  street  and  ita  viotnity  it  i«  foaad  mh"^ 
neceeeary  to  at  once  supplement  the  proaent  mains  km  tlMft 
with  additional  feeders ;   that  it   appeara  frocn  m  report 
electrical  engineer  that  when  the  ceblee  ere  leki  (rom  Ite 
along  HoUoway  road  to  supply  the  Hhebbiirir  New  i^tf% 
(which   ia  a  very  large  ooel  and  the  CiAoeMiy  eod 
districts,   the  conduite  in   Holloway*roed    frotn    Bdeo  eiine 
Highbury   Station    will   be  fully  occopied  ;    tJiAt  the  Mi^ 
additional  conduiu  under  the  footpatba  of  Holkywe^foed  w<e< 
be  a  moat  di^cult  and  ooetly  matter  oo  eoeowol  el  Uit 
number  of  gas,  water,  aod  telegreph  pipe*  eireedy  im 
there,  white  it  appeere  tbet  It  la  itiedTiMle  le  lav  tlieee  ei 
in  the  carriageway  in  conseqeeiioe  of  the  riak  of  weeliagi  to 
requisite  surface  boxes  owing  to  tbe  traffic  :  that  ti  hea  ih 
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I  advinblo  to  open  op  a  freeh  cable  route  and  line  of 

oondnits  from  the  works  throofrn  Wellingrton-road  to  St.  James's* 

road,  and  thenoe  along^  one  side  of  Liverpool-road  to  Upper -street, 

wbieh  will  permit  the  whole  of  this  district,  iodudiDg  Upper- 

etteat,  to  be  supplied  from  two  directions,  and  enable  the  stanaard 

preesare  required  by  the  Board  of  Trade  to  be  maintained  there  ; 

th*t,   in  Tiew  of  the  fact  that  the  demand  in  Upper-street   is 

increAsing,   it  is  essential  that  thia  work  shoald  be  carried  out 

before  the  eDsninj;  winter  ;  and  that  the  committee  is  of  opinion 

thmt  such  work  should  take  precedence  of  all  other  work  hitherto 

aothorised.     The  committee  will  submit  the  engineer's  estimate  of 

ooet,  and  recommend  that  the  work  in  question  be  carried  out  as 

•oon  aa  the  sanction  of  the  London  County  Council  be  obtained  to  the 

borrowing  of  the  money.    The  committee  is  also  of  opinion  that  as 

a  line  of  trams  runs  along  Liverpool-road  it  will  be  advantageous 

to  ezteod  the  arc  lighting  through  this  thoroughfare,  and  to  pro- 

eead  with  the  erection  of  the  lamps  and  the  lajring  of  the  necessary 

Buna  at  the  same  time  as  the  other  work  is  being  carried  out ; 

that  it  has  been  ascertained  that  the  estimated  cost  of  this  work, 

iadading  about  40  arc  lamps  with  columns,  cable,  and  all  accessories 

and  laboar  complete,  is  £2,500,  and  they  recommend  that  this  oddi- 

tfanal  work  be  executed  accordingly.     The  engineer's  estimate  for 

the  neeenary  cast-iron  conduits,  surface  boxes,  takine   up   and 

lelayiag  footway  and  all  accessories,  including  cable,  labour,  etc., 

for  the  purpose  of  improving  the  distribution  in  Upper-street,  and 

toneet  the  growing  demand  for  electrical  energy,  is  £3,164. 

ifes^ecB. — At  the  last  meeting  of  the  Watching  and  Lighting 
CcMBmittee  of  the  Town  Council  the  subcommittee  reported  on 
the  I^tiDff  arran^ments  of  certain  parts  of  the  city,  suggesting 
■ddiaoiial  lamps  m  various  places,  and  recommending  that  the 
otinflr   gas   lamps  in  front   of    the  municipal    buildings    and 
leand  Cke tie-street  be  lighted  by  electricity.      The  report  was 
iisnimouBly  aJi^reed  ta     The  latter  part  of  the  recommendation 
win  be  earned  out  by  the  introduction  of  incandescent  electric 
bvners  into  the  lamps  indicated  ;  and  it  is  obvious  that  if  the 
gpm'ment  proves  a  success  there  will  be  no  further  necessity  for 
t^  erection  of  the  tall  standards  from  which  the  electric  globes 
an  suspended. — The  question   of  the  extension  of  the  electric 
■MBS  to  the  west  end  of  the   city,  according  to  the  Aberdeen 
Jmrnal,   is  at    present  engaging  the  attention  of  the  Gas  and 
Bsctric  Lijghting  Committee  of  the  Town  Council,  and  a  report 
OB  the  subject  by  the  gas  engineer,  Mr.  Smith,  and  the  electrical 
■^ineer,  Mr.  Blackman,  has  been  communicated  to  Prof.  Kennedy 
firiiii  opiDion.     It  is  urged  by  the  reporters  that  the  west-end 
■bane,  if  adopted,  should  be  gone  on  with  while  the  harbour 
AsiBB  and  the  mains  to  Bridge-street  are  being  laid,  as  operations 
I    eeeU  theo  bo  io  progress  over  a  very  considerable  portion  of  the 
iwie  to  Qoeon'e  Cross.    It  would  be  quite  possible,  they  say, 
Iseoaiineace  eapplying  electricity  in  the  west  end  from  Cotton- 
Unit  on    tho   same  system  as  is  in  use   at  present,  but  when 
Hw    domand     grew    to    anything    like    large    proportions,    it 
voald  bo  nneconomical  to  do   so.      The  reporters  then  discuss 
two  altnniative  methods—a  new  electricity  works,  or  a  high- 
tHOBOD   aopply.     The  objections  to  a  new  works  are  the  Urge 
int  cost  (at  least  £20,000)  and  the  extra  yearly  expenditure  in 
WBgei.       Further,   with   two  electricity  works,  one   in  the  east 
mpptfing    business  premises  chiefly,  and  one  in   the  west  end 
"^PP^T^**?  ^  residential  neighbourhood  only,  the  works  would,  at 
the  ssBoa   time   in  the  evening,  be  one  of  them  heavily  and  the 
Hhtt  tightly  loaded,  and  would  never  have  the  timeof  their  heaviest 
altaneoDsly.  It  is  therefore  of  the  very  greatest  importance, 
to  obtain  economy  and  reap  the  benefit  of  these  dififerent 
oi  coDSumers,  that  the  two  classes  of  load  be  supplied  from 
tks  BBOM  works.    For  the  cost  of  electrical  energy  depends  very 
gBsafcly  upon  the  load  factor  at  which  the  plant  can  be  worked, 
MT   words,  the  more   hours    per    day   the  plant    can 
the    greater   will    be    the    earning   capacity  of    the 
iployecL     The   surest    way,    then,    of   obtaining    this 
end  is  for  an  electricity  works  to  have  on  the  mains 
by  it  customers  varying  as  much  as  possible  in  the  time 
deniaods.     With  a  high-tension  supply  on  either  the  Con- 
or alternating  current  svstems,  it  would  be  economical  and 
ibla  to  supply  the  whole  area  of  Aberdeen  from  Cotton - 
itassi  lor  iightiog  and  power  purposes,  and  also  for  the  tramcars, 
bst  the  high-tension  continuous-current  system  would  work  the 
totler  ia  combination  with  the  existing  low-tension  system.     Mr. 
Bflndi  and  Mr.  Blackman  therefore  recommend  that  the  supply  of 
ths  west  end  and  other  outlying  portions  of  the  town  be  carried 
Bsfc  by  high-tension  continuous-current  feeders,  and  that  mains 
*»  Mppty  24,000  lamps   should  be   laid  to  Queen's  Cross  at  an 
cost  of  £7,000. 


hs  teded 


J, — The  following  is  an  abstract  of  Mr.  Hesketh's  report 

Hhssloctric  lighting  tenders  of  Ipswich,  Queensland,  considered 
If  the  Town  CouncU  on  Nov.  23  last :  '*  In  considering  what 
to  make  to  your  Council  on  these  tenders  I  have 
(1)  that  any  tender  now  recommended  must  be 
to  the  final  contract  being  satisfactory  ;  (2)  that  it  is 
lie  to  recommend  a  reliable  tender  at  a  fair  price  rather 
thBsad^it  one  which  may  eventually  prove  to  be  the  least  advan- 
tafBBSB  to  the  CoonciL  I  therefore  submit  for  consideration  three 
^MnHtirs  tenders  in  each  section  from  which  your  final  decision 
■^  hs  BMde.  This  final  decision,  I  take  it,  will  not  be  made 
Mtil  irfber  yon  have  obtained  power  to  k)orrow  the  necessary 
■SBBy,  and  aathority  to  go  on  with  the  work.  Section  E,  it 
*i&  be  sstod,  inelndes  cables  for  27,000  yards,  but  it  is  improbable 
te  the  whole  of  this  would  be  laid  down  at  once.  Remarks  : 
taiBs  A-^Tbe  boiler  I  would  prefer  to  have  accepted  would 
JttiMBsbooefc  sad  WUoox  water-tube,  but  as  the  price  seems  too 
■Rt»  I  tfaidk  Ihe  oompoand  Comish  made  by  Messrs.  £vanS| 


Anderson,  and  Phelan  should  be  accepted.  Section  B— If  the 
Comish  boili^rs  are  obtained,  the  steam-pipes  should  be  ordered 
from  them  to  save  trouble.  Section  C — Messrs.  Siemens  Bros.' 
combination  I  consider  the  best.  Section  D  —It  is  advisable  to 
place  the  order  for  the  switohboard  with  the  successful  tonderers 
for  Section  C  if  the  price  is  not  prohibitive  ;  I  therefore  recom- 
mend Messrs.  Siemens's  tonder  for  acceptance.  Section  E— I  have, 
personally,  great  faith  in  the  Brisbane  Electric  Supply  Company's 
cable,  manufactured  by  the  British  Insulated  Wire  Company,  and 
from  personal  experience  can  testify  to  its  excellence  ;  I  have  no 
reason,  however,  to  doubt  the  excellence  of  the  cable  manu- 
factured by  the  other  two  tonderers,  and  their  prices  are  consider^ 
ably  lower.  Section  F— The  transformers  quoted  are  all  good,  and 
in  the  final  selection  it  will  be  on  details  that  the  decision  must 
rest."    The  following  were  the  tenders  received  : 

Section  A. 

Crompton  and  Co £1.020 

Siemens  Bros,  and  Ck).,  Limited ^ 1,075 

Babcock  and  Wilcox,  Limited ...^      1,650 

Section  B, 

Crompton  and  Co 866 

Siemens  Bros,  and  Co.,  Limited 971 

Babcock  and  Wilcox,  Limited « 1,050 

Section  C, 

Siemens  Bros,  and  Co.,  Limited 3,159 

Brush  Electrical  Engineering  Company,  Limited 3,200 

Babcock  and  Wiloox,  LimitS ^ 3,550 

Section  D. 

Babcock  and  Wilcox,  Limited « 375. 

Electric  Construction  Company 417 

Siemens  Bros,  and  Co.,  Limited ^ 518 

Section  E, 

Siemens  Bros,  and  Co.,  Limited 6,894 

Noyes  Bros.,  agents  for  the  Callender  Company    7,316 

Brisbane  Electric  Supply  Company   10,068 

Section  F, 

Siemens  Bros,  and  Co.,  Limited 725 

Crompton  and  Co 760 

Nalder 786 

The  expense  seems  to  frighten  the  authority,  for  up  to  the  time 
of  writing  we  have  not  heard  that  any  tonder  has  been  accepted. 
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Jaiojary  10. 
632.  ImproTemente  conneoted  with  eleotrto  lamiw  and  swlteliMk 

William  Miller  Walters,  4,  Clayton -square,  Liverpool. 

665.  ImproTemente  In  eleotrto  ewiteihMk  Jesse  Lorenzo  Hinds 
and  Huntingdon  Beard  Crouse,  11,  Southampton-build- 
ings, Chancery-lane,  London.    (Complete  specification.) 

678.  Ketbod  of  dlmlnlehlng  tlie  affinity  of  elootrolytleallj- 
prodnoed  chlorine.  Christian  Albert  Jensen,  77, 
Chaucery-lane,  London.     (Alf  Linding-Larsen,  Norway.) 

698.  Imprevemente  in  or  relating  to  the  eleotrto  iUnmlnaHoa 
of  railway  trains.  Bronislaw  de  Szwantowski,  8,  Quality- 
court,  Chancery-lane,  London. 
January  11. 

729.  Kleotrio  rotary  outters.  Fulton  Gardner  and  Delby  Joseph 
Smith,  154,  St.  Vincent-street,  Glasgow.  (Completo' 
specification. ) 

735.  Improvemente  in  awitches  for  nee  in  eleotrto  Uslit 
installations.  Harry  Taffs  and  James  Hill,  5,  John 
Dalton  street,  Manchester. 

756.  An  improved  eleotrtoal  apparatus  for  railway  signalling 
during  fogs.  Robert  William  Gay,  104,  Colm'ore-row, 
Birmingham. 

783.  Improvements  in  portable  eleotrto  alarms  and  hell  sets, 
John  Davidson,  35,  Therapia-road,  Honor  Oak,  London. 

809.  Improvemente  in  automatlo  oalling  devices  for  tolephons 
exchanges.  William  Phillips  Thompson,  6,  Lord-street, 
Liverpool.  (The  Strowger  Automatic  Telephone  Exchange, 
United  States.)    (Complete  specification.) 

818.  Improvemente  in  or  relating  to  dsrnamo-eleetrto 
machinery.  P.  R.  Jackson  and  Co. ,  Limited,  and  Joseph 
Slator  Lewis,  322,  High  Holborn,  London. 

814.  Improvements  in  the  means  for  oontroUing  the  lighting 
and  extinguishing  of  eleotrtoally  illnminated  signs 
and  other  advertising  and  show  tablets.  John 
Thomas  Gent,  11,  Burlington-chambers,  New -street, 
Birmingham. 

817.  Improvemente  in  eleotrio  railway  oondnit  ssrstems.  Ralph 
Fowler  Thompson  and  Edward  Jeremiah  Sullivan,  6, 
Lord -street,  Liverpool.    (Completo  specification.) 

831.  A  system  of  oondnoting  eleotrtoity  for  propelling  heating, 
lighting,  and  telephoning  firom  railway  vehiOles. 
Hosea  Waite  Libbey,  45,  Southampton  -  buildings. 
Chancery-lane,  London. 
834.  Improvemente  in  single  •  phase  tndnotion  motors. 
Llewellyn  Birchall  Atkinson,  1,  Queen  Victoria-street, 
London. 
848.  An  improved  galvanic  battery.  Johannes  von  der  Poppen* 
burg,  4,  Corporation-street,  Manchester. 
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ImpinMrtiiid&ta  1b  aliisle-pluuM  And  nmltlplitt^  alilorBAie- 
ourr^nl  motodv.  Llewellyn  Blrchall  Atkinson,  1,  Queen 
Victoria  street,  London. 

Jaxuary  12. 
baprovemeiite   In    tlie    nianuilnetiire    or    prodnetlen   «f 

eloetrodee    for   eeeondnry   batterlee.    CHarleB    Pollak^ 

47,  Lincoln's  inn -fields,  London. 
Improvemente  to   cleotroljtical    cond<m»ere  and  eleotrlo 

oiirrent-dlrectUig  dovioee,     Clmrlc«  PoUak,  47,  Lincoln  V 

inn-fielis,  London. 
Improvemente  in  or  oonneoted  with  polo-pieoes  of  dyiuuno- 

eleettio  m*el&lno«.     Charle«    WiUiAm    Dawson,    Norfolk 

UoQie,  Norfolk'dtreet,  Strand,  London. 

Jantary  13. 
An    improved    teleplione    line   awltolL    Gilbert    Lay,    27, 

Chancery-lane,  London. 
Improvemente    in     eloctiioltir-meaearlng    inetrnments. 

Arthur  Annealey  Voysey  and  Reginald  Pa|;e  VVikon,  191, 

Fleet  street,  London. 
Improvements  In  eleotrlo  Inonndeeoent  lamp  eookote  or 

holders       Keubeo  Jaine«   Bott,   235,   Phillip-lane,    West 

Green,  Tottcnliain,  London. 
Improved  method  of  and   appavattia  lor  signalling  or 

advertising    bjr    elootrloity.      Alexandre     Giniety^     9» 

Waiwickeourt, Gray's  inn,  London.     (Complete  apecifica- 

tion.) 
Improvements    in    the    mannf actor e    of    filaments    for 

lAoandeseonee  etectrle  lamps.     Char  lea  Honry   Stearn, 

47,  LiDColn'fl  inn- field e,  London, 

Jantarv  14. 

A.n  improved  method  and  e^ootromagnetio  on t  out  for 
aotomatieaUy  dlsoonnoottng  oharged  condnctors  In 
the  event  of  breakage  or  ahort-elronit  appUoable  to 
overhead  systems  of  eieetrio  traetioo  and  the  like, 
Hobert  Corneiiufi  Quin,  Ambleside,  Palatine  -  road, 
Blackpool. 

Improvements  relating  to  graphlo  or  writing  tele* 
graphy.  Richard  Hurley,  10,  St.  George's  crescent, 
Liverpool, 

Improvements  in  telephone  escehanges,  John  Owdeo 
O'Briern,  of  the  firm  of  VV.  P.  ThomtM»on  and  Co.,  6,  Bank- 
street,  Manchester.     (Geor^  Ritter.  Germany.) 

Improvements  in  eloetrieal  safety  devloea.  Henry  Max 
Silmotiy,  226,  High  Holborn,  London, 

Improvements  in  eleotromagnets  for  eleotrie  traetion. 
Henry  Harinf^ton  Leigh,  22|  Sou  thampton- build  in  ^n, 
Chancery  lane,  L<ondon,  (The  Geeellschaft  zur  Verwer- 
thung  elektriacher  und  maj^netischer  Stromkraft  (System 
Bchiemann  and  Kleinschmidt)  Ad,  Wilde  and  Co,, 
Germany. ) 

JAXrARV    15. 

Improvements     In     eleotrie     eab!ea.      Gerald      Carlyle 

Allin^bam     and     William      Fennetl,     37,     Bower-road, 

Victoria  Park,  Ixindon, 
Improvements  in  safety  devices   for  eleotrieal  elrenits. 

Thomas  Harden,  Jit.j,  Fox  bourne  road,  Balham. 
Improvements  In  seoondary  batteries.    Gustav  Philippart, 

6,  Lord  street,  Liverpool     (Complete  a pecifi cation.) 
Improved   apparatus    for    tl^e   electro-deoomposition    of 

water.     Sir  Charles  Stewart  Forbes,  Bart,,  21,  Fin^bury- 

pavement,  London. 
Method   and   moans   or  apparatus   for    faoilitating   the 

oreetlon   of   overhead   telephone,  telegraph,  and  like 

wires  or  oondoctors.    Joseph  Ballet t,  46.  Lincoln's  inn- 

fteidtt.  London. 
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SPECIFICATIONS  PUBLISHED, 

1896. 
Eleotrie  batUries.    Hochatto.     (Dale  applied  for    under 

International  Convention,  April  21,  ISIW,) 
Eleottlcal    low-wator    alarm    or   Indieator   lior   steam* 

boilers,     Hujfhei. 
Elect  tie  fnmaeeo,     Huf^hes. 
Eleelrteal  appllanees  for  the  handles  of  oydes,  pedals 

of    sewing    machines,    harm enl tuns,    and     the    like. 

Bhise. 
Contr oiling  appar  atos  for  elect  i  ical  1  y  propelled  vehietos. 

Brougham  and  Bersey. 
»  Elaiitilffal  connecting  cords,     McEvoy* 

Eleetrle  cloek  movements  to  record  the  time  by  eleotrli^ty. 

SuDckUl, 

Tlas  mete  re  for  telephonic  oonversatletns*     Keim. 

Bleoirloal  aoenmolatorB.     Heyl. 

Cottstmetlea   of    a    synehronons    motor    for    single    or 

polyphase  al tor oa  ting  «leetrieal  cnrranta  ta  comblfta^ 

tISA    with    an    anzHLary    sfnchroaiOtti    MOtsr.     Abel. 

(La  Soci^t^  Anonyme  pour  la  tram niLmion  do  la  force  par 

relecthcite.) 
»  borons  diaphragms  lor  eloetrolytle  apparatus.    Darliofif 

and  Harrison. 


TRAFFIC  RECEIPTS. 


re.— The  traffic  reoeipta  for  tlio  wetk  •«■ 
^108.  3s.  4d.  The  total  rooeipis  for  iIm  fm 
2d.     The  mUeaffe  open  at  praieol  is  SA  HlMk 


South  Staffordshire    Tramways.— The  teaffie  relttfM  for 
week  endin|4  January  U  were  £<M59.  ISs,   ICkl.,  as  oompared  wjjhg 
£560.  6^.  2'i.  in  the  corresponding  week  of  the  previous  y«ar« 

Dover  Tramways.—' 

January   15  were  £108 

1  (J08  are  £li:25,  i5A.  2d.     The  mUeage  open  at  pr«ieot  is  S|  i 

Birmingham  Tramways,— The  trafllo  receipts  for  the    i 

ending  January  15  were  £3.458«  lOs.  6d..  es  coaipfgd  i 
£3,023,  iHs.  8d.  in  the  correeponding  week  la  1897,  bgtttH 
increase  of  £4.')4.  Ha,  lOd. 

Liverpool  Overhead  Railway. — The    tra£Bc    reoeipia   <rf 
railway  for  the  week   ended  January   16  amounted  to  HI wMlt  4 
compared  with  £1,278  in  the  corresponding  week  ol  thm  \ 
year,  being  an  increaee  of  £Sd. 

City  and  South  London  Kallwi^*- The  returns  for  tbe  ^ 
ended  January  16  were  £t»085,  compared  with  £1,085  for  tbe  ( 
sponding  period  of  last  year,  beinfi^  exactly  identical.     The 
receipte  for   the    half -year    amount    to    £3/259,   compared 
£3,273  for  the  corresponding   period  last  year,  being  a   ' 
of  £14. 

Bristol  Tramways, --The  traffic  retami  for  the  week 
January  U  were  £2,305.  3fl.  2d.,  compared  with  £1,91X  1 
for  tbe  corresponding  period   of  last  year,  beinf;  an  incr 
£451.    9i.    Od.      The   aggref^ate     reoeipU     for     this    foar 
£M5L  Is.  3d.,  as  compared  with  £U138.    lU.  4d.  in  dlo  a 
spending  period  of  1897. 

SJ>.  Tramways,  Dublin*— The    traffic  receipte  for    tlis 
ending    December    17   were  £366.    6s.    lOi.,  as  compared 
£414.  lOe.  Ud.  Id  the  corresponding  week  in  tbe  previous 
being   a  decrease  of  £48.   39.    21.      The  number  of 
carried  was  63  574  in  1897  and  63.798  in  1S96.     The' 
returns    up    to   date   are   £15,035.    8s.   3d.,    as 
£15,8^3.  I8s.  Id.  last  year,  being  a  decrease  of  £818,  9s.  lOd. 
mileage  open  is  the  same  as  last  year— vis.!  eight  milas. 


COMPANIES'  STOCK  AMD  SHA8£  UST. 


Bimilnfbais  Blsetrlo  9iippty  Compasf  .., 
BnMh Company,  Ordinary    ,..,.......,»•, 

Non.  Cum  ,  6  per  osat.  Fref.  

44p«ro«tit  Dtbentiir*  dtoek 

u  par  fut.  tnd  D«b«ntiire  Stook. 

Galletid«r'i  CabU  Oompaoj,  D«b«otiirts  ... 

Qrdloarr , 

OratrmI  Londoo  Railway,  Ordinary «». 


•  •■•••«•»•••«* 


Pr«f.  flalf'Shana. 


Caiarlng  CroM  and  Bttaad  . , . .     ^... 

ii  p«r  G«tiU  Cem.  Prtf.     • 

CbttlMs  Bi«ctrlclty  Comeatiy 

4|  w  eent  Deesaleres  ....... 

City  of  Loiidee.  Ordinary ., 

— Pre?.  Cstt^  .................... 

— ^—  e  pOT  oanl  CnxDalmttTS  PraC  .. . 
-  5  per  cent.  Deb«ii(ur«  Stock  ... 


*••■«•«*•«• 


Oily  and  «oatlt  London  Kiaiway.  CoeaolldaCed  Ordlssff  ., 

*  per  cent.  Debetitur*  Stock   

fr  per  e«Di.  Pref.  Sharei .........*•,•.,•, 

GoaDlj  or  London  aaii'Bntibi'WoTloeiai 6e.«  Otrltasiy...* 

— 0  percent  Cum.  JtHL    ^. ......«...*... 

CromptoQ  Rod  Co.,  Tpereeol.  OoB.  Prtf.  Ibaies  ........ 

&  twroeot.  Debeolmes «•. *«•••*. 

BdJsoD  aud  dwao  ljolt#d  Ofdlnary ..•»....•.•.••«»« 

&  per  cent  Debeoteret , .••••••. 

Ileetrle  Coesmietloe,  Lltnlied » *»•••« 

Tneresol.CiiiuiaatiT«  Ptel  .................... 

Baotel  dopperl>epoeltiof , ..*•« 

BliDoret  Wlr«Ooaiipaay.w.., •.^•, 

W.  T.  iltoley'i  Telesrapli  Works,  Ordlaarf 

■  7  per  eeat  Freferaiee ......««•*•«•«*, 

—#|  percent  DetMoteies   *.. 

8oiiie>lo-fioii»«  Comeaoy,  Ocdlasiy...* , •••... 

7  percent.  Prtftreiioe ., «••.*..., 

IndU  Riibb«r  »£4  Gotta  Percha  Works  ..•• ....,., 

4i  p«r  ctnx.  Debenluree ,„., 

Kenitnitoc  &nd  KaMcbtabrtdce Ordloaif »•••*».. 

tperoaatPrsl  , , 

Loodoo  Sledric  Bspplf ,  Oedlnaty. ,., 

MetropoUtao  KJectTk  Svpply.Uialled,  Ord.  He.  lOMI^OOO 

„  fiaflet-SMCi 

44  n«r  cent  Fini  Uorlm*  Debeotsr^Btesk  ..*. 

KaUotial  Telephone,  Ordlnaiy....  ................... ^.. 

6  per  Moi.  Cea.  flisl  Prii. .,,. 

.^^_-  f  Mr  oiaV  OaiB,  Beeead  Fiet. ... ......  •• 

b per eeotltoa.O«».  Third ftef,  Ka  1410,01 

•.  m.»^ttlN«iC 

Upereeot  Deb.  «|ook,Ssd.  .*,** 

SlottiutHluOoaipaiiy ..*...........».. 

OfleBlsl,  UsuMd,  al  laaNS    it*****-  .■••*•  *»««•>■  ••••■«•• 

Jtakares 

Miharai 

Otiietal  TiisPkeas  asd  PsuHicOBipeay., .. 
K«f  al  Bselcfssl  Oompaay  el  Meeireal 

44  P«^  eMt  i^tet  iksNs  Iferiiite  O 

ionth  Loodoii  Blectrle  f^appty.  Ordloaff    ... 
at  Jjuuet  •  asd  PaU  MaU.  LImlled,  OrdtaetT 

TpereaatPteL  - 


•  ■••••!■••*•■•  •«»     I 


I  dU  Isttway .  OrilBsiy  . 
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NOTES. 

tiieal  Laundry. — ^All  the  machinery  in  the 
I  Castle  laundry  is  electrically  driven. 

MmaL — ^Mr.  Thomas  H.  Blakesley  informs  us  that 
resigned  his  seat  at  the  council  board  of  the  Physical 
Ha  is  therefore  no  longer  honorary  secretary  of 
jety. 

Webb  Testimonial.— The  presentation  dinner 
and  Mrs.  Webb  has  been  postponed  to  Monday, 
,  owing  to  the  rooms  of  the  Hotel  M6tr6pole  being 
1  on  the  14th.     Early  application  for  tickets  should 

3  to  Mr.  H.  £dmunds. 

Central  I«ondon  Railway. — We  understand 
I  locomotives  for  this  line  are  to  be  of  800  h.p., 
1  weigh  45  tons.  A  speed  of  15  miles  per  hour 
train  of  five  cars  is  said  to  be  guaranteed.  We 
however,  that  much  higher  speed  will  be  used  at 

tntionef  Kleotiical  Engineers. — The  meeting 
ied  on  the  card  for  Feb.  10  has  been  altered  to 
to  oblige  the  Institution  of  Mechanical  Engineers, 
tter  institution  holds  a  two  days'  meeting  on  the 
d  11th  in  the  Civil  Engineers'  rooms  at  Great 
street 

linff  Cables  in  the  United  States.— The 
1  raised  by  the  action  of  a  French  company, 
landed  a  cable  at  Cape  Cod  without  the  express 
ion  either  of  Congress  or  the  President,  has  been 
Mi  by  Uie  Acting  Attorney-General  to  the  effect  that 
Budent  has  full  power  to  control  the  landing  of  a 
nibmarine  cable. 

I  Royal  Institntion.— Mrs.  Louisa  C.  Tyndall, 
iow  of  the  late  Prof.  Tyndall,  has  just  remitted  to 
^al  Institution  the  sum  of  £1,000,  "as  an  expression 
aUachment  to  the  institution,  with  which  he  was  so 
nsnected,  and  of  his  sympathy  with  its  objects." 
us  is  to  be  disposed  of  by  the  Board  of  Managers 
le  promotion  of  science. 

e  Harconi  Telegraphy.— Signer  Marconi  still 
Ub  name  well  before  the  daily  Press,  and  we  note 
he  is  conducting  a  series  of  trials  between  Totland 
Msr  the  Needles,  and  Bournemouth.  He  claims  to  have 
nnieited  with  his  assistants  on  the  other  side  of  the 
I^Knne  35  miles  distant^  by  means  of  his' new  tele- 
k  lyitem.  Signor  Marconi  is  sanguine  that  in  a 
A(fft  time  the  invention  will  be  in  practical  working 
:  We  wish  he  would  favour  representatives  of  the 
Kil  Preas  with  information  at  times,  and  give  them  u 
»ol  obierving  how  far  he  has  succeeded  in  avoiding 
iWea  to  other  electric  coiiductord. 
le  Mining  Association  and  Institute  of  Corn- 
L— Mr.  F.  H.  Headley  read  a  paper  on  the  19th  inat. 
B  the  above  association  on  *'  Electricity,  the  Trans- 
»if  Power."  He  explained  by  the  aid  of  numerous 
n  ilidee  the  practice  of  electrical  transmission  of 
V  far  mining  purposes.  He  referred  to  the  inefficiency 
kpamping  plants  now  in  use,  and  explained  that  as 
«  lor  pamping  purposes  in  Cornish  mines  electrical 
faff  could  be  laid  down  for  driving  electric  drills, 
tktter  could  be  placed  in  convenient  spots  under- 

4  ud  thus  drills  could  be  employed  where  under 
neat  eystem  of  compressed  air  it  was  impossible  to 


•Mephone  OomiMUisr'e  Defenoe.— Speaking  at 
■il  meeting  of  the  Halifax  Chamber  of  Commerce, 
■a  fagpMtoUf  M.F*9  director  of  the  National  Tele- 


phone Company,  said  there  were  numerous  complaints 
respecting  the  company's  service.  Many  people  expected 
impossibilities,  but  a  new  science  which  was  being  gradually 
developed  must  for  a  long  time  leave  a  good  deal  to  be 
desired.  The  great  difficulty  was  that,  unlike  the  Post 
Office,  the  company  had  no  power  to  place  wires  under- 
ground. But  the  authorities  of  nearly  every  town  in 
England  had  now  given  the  necessary  consent,  and  all 
would  soon  be  enjoying  a  vastly  improved  service  on  the 
twin- wire  underground  system. 

Coming  Storms. — Litigation  has  absorbed  too  much 
of  the  profits  arising  from  electrical  engineering,  and  we 
regret  to  note  that  the  present  year  is  not  likely  to  be  free 
from  expensive  patent  right  disputes.  The  meter  patents 
will  be  responsible  for  at  least  two  big  battles  which  will 
take  away  from  their  ordinary  business  much  of  the  energy 
of  the  firms  involved.  Another  fight  is  likely  to  arise 
over  the  enclosed  arc  lamp  patents.  The  broad  principle  of 
burning  an  arc  in  an  enclosed  space  is  free,  but  the  details 
of  how  to  do  this  are  patented,  and  infringements  of  these 
patents  threaten  to  result  in  law  proceedings.  This  we 
regret,  as  a  small  royalty  to  the  inventor,  if  his  priority  is 
certain-,  is  far  better  than  spending  many  times  the  amount 
on  lawyers. 

High  E.M.F.— Prof.  John  Trowbridge  has  been 
experimenting  with  high  E.M.F.  of  which  the  exact 
values  are  known.  He  constructed  10,000  small 
secondary  cells  with  lead  plates  placed  in  test  tubes  fin. 
diameter  by  5^in.  long.  From  this  battery  some  20,000 
volts  can  be  obtained,  and  by  charging  in  succession  a  series 
of  condensers,  a  potential  of  1,200,000  volts  was  obtained. 
Prof.  Trowbridge  communicates  the  results  of  this 
experiment  at  this  high  voltage  to  the  Scientific 
American,  from  which  we  gather  his  conclusions  as 
follows :  "  The  length  of  the  electric  spark  between  two 
points  separated  by  more  than  lin.  varies  directly  with 
the  E.M.F.  Also,  that  a  spark  48in.  to  50in.  in  length 
requires  an  KM.F.  of  1,200,000  volts." 

Advancement  in  Transformers. — The  Western 
Electrician  gives  details  showing  how  much  transformers 
have  been  improved  of  late  years.  The  first  case  given 
is  that  of  a  company  operating  in  a  town  of  56,000 
population  in  Massachusetts.  Here  57  small  transformers 
built  in  previous  years  were  supplanted  by  18  of  a  late 
type.  The  total  light  capacity  of  the  superseded  appa- 
ratus was  1,400  lights;  of  the  newly  installed  transformers 
1,624.  The  total  core  loss  of  the  old  transformers  was 
5,866  watts ;  of  the  new,  only  1,348.  So  much  for  the 
electrical  facts.  The  saving  is  calculated  at  39,578  units 
per  annum.  It  is  estimated  that  this  saving  will  repay  the 
actiml  capit.il  ouiliy  for  the  new  irarjsfurmer.s  in  21  months. 
Other  Ciseo  are  given  whore  oven  more  sinking  ditforences 
are  shown. 

Manganese  Compounds  in  Lead  Aoonmulators. 
The  following  abstract  of  an  article  by  Georg  von  Knorre 
appears  in  the  Journal  of  the  Chemical  Society:  "A 
freshly-charged  positive  accumulator  plate  placed  in  dilute 
sulphuric  acid  containing  a  little  manganese  sulphate 
quickly  oxidises  the  latter  to  permanganic  acid.  The  same 
result  is  obtained  with  lead  peroxide,  although  more 
slowly.  The  formation  of  permanganic  acid  is  also 
observed  when  manganese  peroxide  is  deposited  in  any 
way  on  the  accumulator  plate.  A  negative  accumulator 
plate  quickly  decolorises  dilute  sulphuric  acid  coloured  red 
with  permanganate.  Pure  spongy  lead  has  the  same 
effect.  It  follows,  therefore,  that  manganese  compounds 
in  lead  accumulators  merely  serve  to  carry  oxygen  from 
the  positive  to  the  negative  plates,  thereby  discharging  the 
cells." 


» 


New  Fir©  Ral6».— The  1898  edition  of  the  electrical 
initall&tion  niles  of  the  London  and  Liverpool  and  Globe 
Insurance  Company  baa  just  bean  iiaued.  The  value  of 
thifl  periodical  reissue  is  shown  in  the  present  edition  by 
the  inctuftioQ  of  several  added  rules  this  year.  For  instance, 
the  growth  of  the  adoption  of  "  free  wiring  '*  in  various 
districts  baa  necessitated  rules  specially  dealing  with  the 
lead-covered  twin  wires  used  in  this  class  of  work,  and  the 
extension  of  the  use  of  electricity  for  tramway  work  has 
led  to  the  prohibition  of  the  use  of  trolley  wires  or  of 
dynamos  feeding  trolley  wires  aa  a  direct  source  of  current 
for  lighting  or  power  upon  insured  p itemises  other  than  the 
power  stations,  sheds,  etc.,  of  the  tramway  people.  Farther 
slight  additions  deal  with  precautions  desirable  in  specific 
risks,  such  as  corn,  oil^  and  textile  mills.  The  rules  are 
well  thought  out,  and  are  reasonable  in  their  requirements. 

Depolarisation  af  Meroory  and  Platinnm 
Slectrodes.^The  following  abstract  of  an  article  by 
Karl  K.  Klein  appears  in  the  Journal  of  the  Chemical 
Society :  *'  The  size  of  the  polarised  electrode,  a.^  long  at 
this  remains  small  in  compariaoii  with  the  other  electrode, 
has  no  influence  on  the  depolarisation.  The  rate  of 
depolarisation  decreases  as  the  time  occupied  by  the 
preceding  depolarisation  increases ;  moreover,  the  rate 
of  depolarisation  increases  with  the  temperature.  The 
presence  in  the  electrolyte  of  a  salt^  the  metallic  radicle  of 
which  is  the  same  as  the  metal  of  the  electrodes,  and  the 
acid  radicle  that  of  the  electrolyte,  increases  the  rate  of 
depolarisation  of  the  cathode.  The  rate  of  depolarisation 
of  platinum  electrodes  is  generally  smaller  than  that  of 
mercury  electrodes  in  the  same  electrolytes.  Anodic 
polarisation  disappears  at  a  slower  rate  than  that  of  the 
cathode." 

Beatmotor  or  DestructlTO  Fael. — The  Vestry  of 
St.  Luke  hjia  had  a  serious  scare.  The  chairman  of  the 
Wharf  Committee  reported  at  their  recent  meeting  that 
amongst  the  loads  of  refuse  brought  in  for  the  dust 
destructor  was  a  box  containing  60  revolver  cartridges  and 
27  Snider  riHe  cartridges.  This  might  have  been  sent  in 
by  accident  or  design  ;  but  it  was  very  evident  that  had 
not  the  cartridges  been  discovered  the  newly-erected  dust 
destructor  would  have  blown  up,  and  probably  a  number 
of  lives  lost.  Inde|>endently  of  the  wharf  workers*  lives, 
there  were  others  to  be  considered,  and  he  thought  that 
the  Vestry  should  take  .some  steps  to  ascertain  who  was 
responsible  for  sending  this  box  in.  We  are  assured  by  an 
eminent  expert  that  cartridges  do  not  explode  with 
•ufRcient  violence  to  do  harm  when  burned  in  the  open, 
and  that  no  damage  would  have  been  done  had  the  box  in 
(question  been  cremated. 

Maltiple*Ilat«  Metering,— The  method  of  charging 
different  rates  for  the  electrical  energy  used  at  different 
times  has  been  adopted  in  many  towns  in  this  country. 
If  our  memory  serves  us,  the  St.  Pancras  station  adopted 
a  reduced  price  for  current  supplied  by  day  aa  long  ago  a« 
1802.  Mr.  Eustace  Oxley  has  recently  taken  the  matter 
up  in  the  States,  and  communicates  his  methods  to  the 
EUctrical  Remw  of  New  York.  This  consists  of  a  throw- 
over  switch  actuated  by  a  pair  of  electromagnets.  Theee 
are  so  connected  to  the  mains  of  a  three  wire  or  two-wire 
system  to  earth  that  the  throwing  over  of  an  earth  contact 
at  the  central  station  is  supposed  to  actuate  the  switch- 
gear,  which  either  charges  or  shunu  the  meter.  The 
system  involves  an  earth  contact  in  each  bouse,  and  the 
oooiequeDt  earthing  of  one  main  by  nigbl  and  one  by  day. 
This,  in  our  opinion,  damns  the  system,  and  certainly 
prevents  it  ever  bei  ng  used  in  this  country. 

Transformers  la  the  Streets.^The  London  County 
Council  are  endeavouring  to  prevent  the  placing  of  trans- 
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former  boxes  in  the  streets.  Their  formal  objeeti 
made  to  some  plans  of  the  County  of  London  and 
Provincial  Electric  Lighting  Company  last  Novembs 
company  has  appealed  to  the  Board  of  Trade  agan 
disapproval,  and  the  County  Council  therefore  Ja 
the  Board  of  Trade  that  "the  Council,  having 
that  the  decision  would  be  appealed  againsi^ 
view  to  the  matter  being  again  considered  by 
ment,  disapproved  of  the  construction  of  theee 
further  that  the  Council  is  still  of  the  opioi 
expressed  to  the  Board,  that  such  hu-ge 
public  streets  should  not  be  appropriated  for 
of  a  private  undertaking  ;  but  that  having,  by  wi 
consent  to  the  construction  of  the  boxes 
sufficiently  indicated  this,  the  Council  pro] 
action  on  the  appeal  of  the  company,  but 
Board  of  Trade,  as  the  department  ultimai 
to  come  to  such  decision  as  it  may  see  fit  wi 
the  appeal." 

losiilators  for    High- Voltage  Lines. 
ktors  required  for  the  insulation  of  overhead 
ing    voltages    up  to    20,000  volts  have    to  fu 
conditions.      The  chief  fault  to  be  guarded 
sparking  through  from  the  wire  to  the  pin. 
occurred,    however,  in    California,    aa    detailed 
Journal  of  Eledricxiy^    where    the    iron    pins  hm 
through  just  where  they   enter  the  insulator 
found  to  occur  during  storms,  and  as  a  rule 
confined  to  a  very  short  length  just  under 
inner  petticoat.     Also  where  the  inner  petl 
siderable  depths   the   pin   shows  no  signs 
distance  of  from  |in.  to  ^in.  below  the  eouted 
and  insulator.       It  is    considered   probable   tl 
actually  pass  from  the  edge  of  the  petticoat 
and  that  the  succession  of   such  sparks   seven 
We  rather  fancy  that  after  the  spark  has  once 
will  persist  in  forming  an  arc,  which  will  bum  ol 
Pins  burnt  in  this  way  have  not  been  obeenred 
working  with  5,000  volts  potential,  but  are  com 
frequent  on  10,000-volt  lines. 

Bonding. — Mr.  W.  E.  Harrington  recently 
before  the  Franklin  Institute  on  the  above  <; 
difficulty  of  selecting  the  best  bond  for  elec 
obviously  increased  by  the  personal  errors  of 
executing  the  work.  Also  any  single  tests 
deprecated,  in  our  opinion^  as  the  worst  rather 
best  results  determines  the  value  of  the  bond  tn 
The  author  quotes  testa  of  this  character,  but 
facta  as  well  to  support  his  general  ooneluiioiiai 
as  follows  :  (1)  the  Edison  Brown  plastic  cork 
the  best  results  ]  {Z)  the  standard  bond^  under 
excellent,  but  is  difficult  to  pla^e  ;  (3)  the  Bryan 
best  round  fishplate  type  of  bond,  both  eleeiriei 
mechanically,  provided,  however,  that  the  bond  !■  Ihfl 
amalgamated  with  the  Edison-Brown  alloys ;  (4)  thl 
and  Columbia  types  of  bonds  would  not  be  so  obj 
if  they  were  stranded,  and  the  strands  proteeti 
electrolysis  ;  (5)  the  Crown  type  of  bond  it 
materially  efficient  by  the  uie  of  the  Edison  Brovi 
whde  the  Columbia  type  is  only  benefited  slightly^ 
instances  the  Columbia  is  the  better  bemd ;  (6)  & 
bonds  are  highly  inefficient 

The  Alteration  of  Length  In  Magnelised 
Mr.  Byron   R    Brackett    communicatei  to    the 
Rmew  the  resulta  of  a  series  of  experimtnU  on 
of  tension  and  quality  of  the  metal  upon 
length  produced   in  iron  wires   by  magneii 
description   is  well  illustrated   by  a  deeeri; 
apparatus  used,  and  by  the  corvee  comieoting 
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iiie8  measiired  with  different  samples  of  iron.  The 
r  oonehideB :  (1)  That  any  increase  in  the  magnetic 
tioQ  tends  to  lengthen  the  iron  wire.  As  shown  by 
urea  connecting  the  elongation  and  the  intensity  of 
etiaation  (I),  the  relation  between  I  and  the  elonga- 
3  nearly  the  inverse  of  the  relation  between  H  and  I 
1  in  the  ordinary  induction  curve  until  well  beyond 
laximnm  value  of  /i,  when  it  curves  in  an  opposite 
icm  on  account  of  the  field  effect.  (2)  The  magnetising 
^ends  to  shorten  the  wire,  and  the  shortening  due  to 
aose  has  no  determined  limit.  Up  to  a  field  of  two 
lee  hundred  the  shortening  seems  to  be  directly  pro- 
mal  to  the  field  strength,  and  then  it  seems  to  begin 
aroach  asymptotically  some  limiting  value.  (3)  The 
dty  changes  with  the  induction,  the  modulus  being 
ae  cases  ^  per  cent,  greater  at  the  highest  magnetisa- 
than  when  the  magnetisation  began.  The  law  con> 
ig  the  change  is  as  yet  unknown. 

fciloarts. — ^The  Post  Office  authorities  are  often 
ed  of  backwardness  in  trying  new  inventions,  and  of 
behind  the  times.  This  accusation  cannot  be  mib- 
iated  as  far  as  the  use  of  motorcars  for  the  oon- 
loe  of  mails  is  concerned.  The  Electrical  Cab 
lany  have  this  week  had  an  opportunity  afforded  them 
owing  what  they  can  do  in  this  respect  They  are 
kding  an  electrically-driven  mailcart  to  convey  mails 
I  the  Greneral  Post  Office  to  Paddington  Station, 
the  journey  has  to  be  made  four  times  a  day. 
Bs  trips  are  being  accomplished  well  within  the 
tied  time,  and  to  the  satisfaction  of  all  concerned, 
more  extended  trial  with  a  steam  vehicle  has  just 
1  concluded  by  Messrs.  Julius  Harvey  and  Co.,  who 
r«  DOW  completed  their  first  six  weeks'  contract  under 
iPoitmasterGeneral  for  conveying  her  Majesty's  mails 
itttm  motor-van  from  London  to  Redhill.  T^iis  trial  has 
■  far  been  most  satisfactory,  and,  in  fact^  the  apthorities 
mmde  another  contract  for  a  further  period  with  the 
M  firm.  The  trial  began  on  Dec.  16,  and  the  van  is 
Md  to  leave  Mount-pleasant  post  office  at  10.30  p.m.  and 
i  vriYe  at  Kedhill  at  1.42  a.m.,  returning  to  Mount- 
iMut  post  office  at  4.45,  but  it  has  been  able  to  get  in 
laiaTerage  from  15  to  30  minutes  before  tim^,  both  on 
K  outward  and  return  journeys,  and  on  Dae.  90,  on  a 
Ksd  ran,  Mount-pleasant  was  reached  at  3.46  as  against 
145  s.m.,  an  hour  before  time. 

■ilakas.— Our  New  York  contemporary,  the  Elee- 
M  Bmuwj  makes  merry  over  the  sensational  mistakes 
ki  tsiuiied  matters  made  by  daily  papers.  We  often 
■b  merry  over  similar  errors  on  this  side  of  the  water, 
riif  we  were  to  take  notice  of  one  half  of  them  it  would 
biMBBtfy  to  employ  the  technical  staff  of  alt  the  technical 
1^  gping  to  let  matters  right.  The  partfci^ar  points 
liU  our  contemporary  discusses  is  Umt  on^  of  the  daily 
lipw  mys  one  ampere  will  destroy  two  tons  of  iron  per 
fv;  wUdi,  to  lay  the  least  of  it,  is  rather  a  tall  order. 
bfOBits  out  that  "  Under  the  most  favourable  laboratory 
^^ttlMm  iron  can  be  dissolved  at  the  rate  of  1*04  grm. 
[W  s^ne  per  hour,  or  about  16  grains  avoirdupois. 
[^  ^760  hoars,  that  makes  140,160  grains  per  year, 
i  ^m  mt&y  201b.  !  Two  (lundred  and  fifty  amperes, 
[i^  eooid  diflsolve  5,0001b.  per  year,  bu^  only  under 
i  ^  Bort  perfecUy  plamied  conditions,  and  in  ferrous 
:  *^kite  lohition  as  the  electrolyte,  and  constant  care 
^iitlMtKnL  There  must  be  an  acid  preaeot;  water 
9mkbm  will  not  do ;  and  in  dissolving,  the  iron  must 
hiug^into  a  salt,  either  a  sulphate  or  a  chloride  of 
m*  We  need  not  refer  to  ihe  matter  any  further  than 
W9f  tbti  our  eontensporary  oompletely  dismisses  the 
IblMtbe  BrooUyii  Brid^  is  likeljr  to  suffer  from  the 


leakage  from  the  trolley  wires.  We  must  confess,  however, 
that  our  American  cousins  are  a  little  prone  to  frighten 
their  readers  with  tall  statements. 

Aoommilator  Charging. — The  practice  of  raising  the 
voltage  of  shunt  machines  required  to  charge  accumulators 
necessitates  that  the  dynamo  shall  have  large  field  magnets, 
and  also  that  it  shall  run  with  a  comparatively  weak  field 
when  on  ordinary  lighting  work.  This  is  objectionable, 
and  tends  to  raise  the  eost  of  the  dynamos  in  question. 
Also  at  maximum  current  output  the  maximum  field 
strength  is  not  employed,  so  that  the  sparking  limit  may  be 
approached.  The  practice  of  using  a  continuous-current 
rotative  transformer  for  providing  the  extra  voltage 
required  for  charging  has  found  favour,  and  we  have 
noticed  that  Prof.  Kennedy  has  adopted  it  in  all  his  recent 
stations.  An  alternative  method  is  described  by  Mr«  P. 
Simon  in  UEledriden.  This  consists  of  placing  a  small 
auxiliary  dynamo  on  the  top  of  the  main  dynamo  direct 
coupled  to  a  quick-running  engine.  This  small  machine 
is  belt-driven  off  a  pulley  on  the  shaft.  The  dynamo  is 
arranged  on  the  constant-current  principle,  and  so  designed 
that  at  the  predetermined  current  the  brushes  will  run 
sparklessly  on  any  diameter  of  the  commutators.  The 
machine  illuatrated  was  designed  to  generate  any  voltage 
up  to  30  volts,  and  passes  a  current  of  60  amperes.  The 
lead  of  the  brushes  is  then  altered  to  give  whatever  voltage 
may  be  required  as  the  accumulators  charge.  Carbon 
brushes  are  used.  The  method  is  not  so  flexible  as  the 
transformer  supplied  from  the  'bus  bars,  but  may  save 
some  of  the  energy  due  to  the  double  conversion. 

Eleotrical  Goods  Looomotives.— The  use  of  these 
for  shunting  purposes  around  terminal  stations  is  finding 
great  favour  in  the  United  States.  The  usual  series- 
parallel  controllers  are  frequently  used  on  these  for 
starting  purposes.  The  following  notes  from  the  Eledrical 
World  show,  however,  that  the  practice  of  starting  with  all 
the  motors  in  series  may  give  trouble.  The  chief  con- 
sideration in  the  construction  of  such  electric  locomotives 
is  to  obtain  as  great  a  draw-bar  pull  as  possible  with  the 
weight  on  the  drivers.  Speed  is  of  little  consideration. 
Such  machines  as  built  so  far  have  been  mounted  on  two 
four-wheel  trucks,  with  a  motor  geared  to  each  of  the  four 
pairs  of  wheels.  In  starting,  these  four  motors  are  thrown 
in  series,  and  this  particular  combination  has  a  very 
deleterious  effect  on  the  action.  It  is  well  known  that  the 
horizontal  effort  is  much  greater  when  the  wheels  stick 
than  when  they  slip.  If,  therefore,  any  one  pair  of  wheels 
for  any  local  reason  slips  with  the  series  combination,  its 
horizontal  effort  will  immediately  fall  off,  and  consequently 
the  torque  necessary  to  drive  it.  It  will  then  speed  up  to 
such  a  point  that  the  back  KM.F.  of  the  motor  will  cut 
down  the  current  to  a  value  giving  a  torque  just  sufficient 
to  overcome  the  reduced  braking  effect  of  the  rail  on  the 
wheel  rim.  Being  in  series  with  all  the  other  motors, 
their  torque  will  be  reduced  to  the  same  extent  In  other 
words,  any  local  slippery  spot  sufficient  to  start  the 
slipping  of  one  pair  of  wheels  will  reduce  the  horizontal 
effort  of  all  four  as  much  as  though  they  were  all  slipping. 

The  Bngineering  I>i8pate. — The  leaders  of  the  men 
should  now  see  the  difficulties  arising  from  rapid  changes 
of  front.  The  votes  returned  to  the  headquarters  of  the 
Amalgamated  Society  of  Engineers  show  that  in  certain 
quarters  there  is  a  great  majority  against  the  acceptance  of 
the  employers'  terms.  This  was  likely  to  be  the  case, 
because  precisely  similar  terms  were  put  to  the  vote  in 
December  last,  and,  by  the  advice  of  the  leaders,  refused 
by  an  overwhelming  majority.  The  men  were  as4.ured 
that  the  terms  in  question  meant  the  abolition  of  trade 
unionism,  and  that  they  supported  the  iniquitous  idei^ 


tliikt    all    workL  io     not    equally    capuble.      All 

the  arguments  against  the  terms  were  urged  in 
spite  .of  the  fact  that  the  men's  representatives  had 
assisted  to  draw  them  up,  and  had  practically  agreed  to 
them*  Now  when  these  representatives  turn  round,  and 
bless  where  thoy  formerly  cursed,  they  find  that  their 
followers  foUow  no  longer.  The  Scottish  engineers  are 
the  chief  offenders,  l>\it  several  Knglish  centres  returned 
majorities  against  the  proposed  terms.  Thus  the  totals 
available  up  to  going  to  press  show  that  2,805  votes  hiive 
been  recorded  in  favour  of  accepting  the  terms  offered,  and 
2,097  against.  This  in  spitis  of  the  lecturing  of  their  leaders, 
among  whom  Mr.  Barnes  has  l»een  most  active  in  eating  bis 
own  words  before  the  local  societies.  We  trust  that  the 
majority  will  be  found  in  the  right  direction  when  all  the 
votes  have  l>een  received  on  Friday,  In  any  case  the  men 
should  learn  by  their  heavy  financial  losses,  and  select  new 
representatives  to  manage  their  affairs  in  future. 

Wireless  Telegraphy,^ — A  summary  of  Prof,  Oliver 

Lodge's  most  lucid  lecture  on  "  Electric  Signalling 
without  Connecting  Wires,'*  will  be  found  in  another 
column  of  this  issue.  The  few  opening  remarks  made  by 
the  lecturer  were,  however,  of  special  interest  as  summing 
up  his  views  of  the  present  value  of  the  above  art  He 
said  that  the  daily  Press  appeared  to  know  more  about 
this  than  anyone  working  In  the  matter.  His  idea  was 
that  the  value  of  a  telegram  depended  on  the  message 
reaching  only  the  individual  to  whom  it  was  addressed. 
Doubtless  there  was  some  news,  such  as  political  speeches, 
which  were  required  to  be  published  broadcast,  and  for 
such  puq>ose8  wireless  telegraphy  would  be  applicable. 
Prof.  Lodge  then  pmceeded  to  describe  the  lines  on  which  he 
had  worked  in  his  endeavour  to  tune  the  individual  sending 
and  receiving  apparatus  so  as  to  get  distinctive  messages. 
In  the  course  of  the  lecture  it  was  incidentally  mentioned 
that  the  experiments  carried  out  at  Liverpool  had  caused 
grmt  disturbance  on  the  telephone  system,  and  bad  had 
to  be  stopped  in  consequence.  That  this  will  be  so  is  clear 
from  the  fact  that  all  telephone  transmitters  resemble  more 
or  less  closely  some  form  of  coherer.  Thus  the  Blake 
transmitter,  with  the  single  platinum  point  resting  against 
a  carbon  block,  is  very  similar  to  the  single-point  coherer 
described  by  Prof.  Lodge.  When,  therefore,  the  effect  of 
the  Hertzian  waves  is  to  cause  a  large  change  of  resistance 
in  such  a  piece  of  apparatus,  the  cause  of  the  interference 
with  the  telephones  connected  to  overhead  wires  is  apparent. 
In  fact,  the  similsrity  of  the  behaviour  of  the  cohei*er 
and  the  telephone  transmitter  is  most  marked,  and  the 
phenomena  obierved  in  each  case  have  yet  to  be  eirplained 
•dentilically.  N.B.— The  rei>ort  of  the  Physic^il  Society 
eOQUining  the  above  summary  has  been  held  over  by 
requetL 

Stoetrle  Railways  for  Landon  — The  relief  of  the 
eonsMted  luburban  lines  already  in  existence  round  TiOndon 
ii  Ihe  problem  in  the  solution  of  which  great  help  is  expected 
from  elertricity.  The  daily  journey  to  the  City  becomes 
wttb  the  present  meant  of  communication  more  tedious 
mA  year,  and  the  rush  at  ceruin  times  exceeds  altogether 
the  capacity  of  the  lines  now  in  existence.  The  high  price 
of  land  round  these  lines,  as  well  as  the  engineering 
difficuhiei,  makt's  the  task  of  widening  them  a  doubtful 
foeneiid  undertaking.  So  the  deep^level  electric  lines, 
'  eOAiirtieted  with  the  Qreathead  shields  through  the  London 
clay,  as  in  the  case  of  the  South  London  line,  now 
befog  extended  lo  Finsbur>%  has  to  be  looked  to  for  success 
in  overcoming  those  defects.  Such  h  conatniction  solves 
the  problem  of  m/iktng  an  underground  line  without 
di«turbiug  the  buildings  above  and  without  expending 
Urge  sums  for  the  purchaee  of  the  lands  paseod  under, 


Sew 


We  are  glad  to  see  in  the  Lancd  this  week  a  deui 
approval  of  this  class  of  electric  lines  from  the  hail^  | 
of  view.    The  faults  due  to  grading  and  the  nooee  h 
in   the   South   London   line  are  not  likely   to  be  b 
in   the   new   railwaiys   now  being  ted.      We 

sorry  therefore  to  see  opposition  ai       _        m  ihoee  w 
the  projected  lines  would  benefit.    Thus  the  ralepayi 
of  Canaberwell  have  sent  in  a   petition    to  tbtir  Vi 
against  the  proiK>«ed  New  Crons  and  Waterloo  liiia 
signatures  to  the  petition  deny  that  any  public 
exists  requiring  the  proposed  railway,  and  they 
that  at  the  present  time  there  is  ample  accommodalieo 
meet  the  rcquirem**nlsof  the  travelli  '  'by  traaavi| 

omnibuses,  and  other  vehicles  at  v    _  ip  faree 

the  roads  and  streets  under  which  the  rnil  ways  are 
to  be  made.    They  claim  to  believe  that  if  the 
of  the  proposed  railway  is  allowed,  the  removal  of  the 
soil  for  the  works  will  materially  interfere  with, 
and  otherwise  injure  the  foundations  of  various  at 
premises*  besides  depreciating  the  value  of  the  pco] 
the   whole   by   interfering   with    ui  '  rvd  eel 

storage  places.    Such  twaddle  ia  alwji^  ^  ^d 

we  are  glad  to  see  that  the  Vestry  in  quaation 
recognise    the    feeble    nature    of    the  objeetloiii 
Tramways  and  omnibuses,  with  average  speeds  ol 
six  miles  an  hour,  are  unable  to  cope  with  a 
rapid  transit  however  ample  their  accommodatioo 

Light  and  Power  In  Brooklyn.— The  dereli 

and  prospects  of  the  Edison  Electric  lUuminattng 
of    Brooklyn,  is  the  subject-matter  of  a   moat 
article  contributed  by  Mr.  J.  Wetzler  to  oar 
namesake.     The  progress  of  the  incandeeceot  Ughi 
1890,  when  some  6,000    16^.p,   lamps  were  iO] 
not  extraordinary,  and  will  not  compare  with  many 
London   companies,    but  in   arc  lampe    and 
numbers  are  surprising,     Thus  on  Jan.  1, 18^  tk< 
the  equivalent  to  103, $01  16^. p.  incandeaeeil 
nee  ted,  4,032  low- tension  arc  lamps,  IfiM  high 
lamps,  and  motors  with  an  aggregate  of  3^70$  kp^ 
the  Urge  area  to  be  supplied  was  5rst  served  by  a 
of  stations  scattered  over  the  district,  but^  as  is  no 
dune  in  London,  the  power  is  ftow  being  put  down 
central  station  outside  the  town,  and  transmitted 
tension  and  with  multiphase  currents  into  the 
stations.  At  the  present  the  system  of  supply  i 
mixed  one, and  all  of  the  folbwing  lyuemi 
in  lictual  use — viz.  (A)  vertical  enginea  directly 
to  low  tension  direct-current  muUipobur  generatoti^ 
wire   system,  with   corresponding  boQer  equf] 
static  and  rotary  converters  and  iodm 
transform  6,000  volu,  three*ph«aei  tt  eyelei^ 
into  low  tension    direct^currenl    tbreo^wiie 
synchronous  motor  arc  goneratur  to  UransforiB 
three  phase,    25   cycles,   altentattii^   toto 
6,500  volt  direct  current  for  series  are  ciitiiile 
transformers,  synchronous  and  induction 
form  6,000  volts,  three  phase^  28  eyelea, 
2,400  volts,  twophuie,  60  cydea,  Alteraaliiif ;  (B) 
battery  for  low-tension  three-wire  lyaieiB  ;  (F) 
formers,  two  phase,  2,400  volte,  60  ^leti  to  IIS  ?eli 
rmttng.     Of  the  A  type  some  5,600  kw.  are  iiMtaUed» 
2,a00  kw.  of  the  B  type  has  already  been  fixed* 
new   sution,  called   the   Union,   which  ii  evi 
supply  the  whole  of  the  town,  is  situaud  at  Bay 
The  units  used  in  thi»  station  are  lo  have  a 
2,000  kw.,  but  up  to  now  only  one  eet  ie  ai  wixL 
is  provided  for  Eve  of  theae  sete  in  the  preeent 
The    alternators  have  already  beea  referred  lo 
columns.    They  are  three^phaae  machineis   ^^^ 
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oltM.  From  the  above  it  will  be  seen  that  the 
station  of  the  London  Electric  Corporation  may  be 
1  to  have  set  a  lead  in  the  right  direction  by  the 
of  large  units  on  a  site  where  cheap  fuel  is 

itiTO  Motorcar. — The  following  account  of  an 
U>  a  motorcar  appeared  in  the  Telegraph,  and  is 
f  the  occasion  and  of  reproduction :  '*  A  case  in 
Rurred  in  Fleet-street  shortly  after  midnight  on 
r,  ending  in  an  accident  which  was  fortunately 
led  by  the  serious  consequences  which  at  the  first 
eemed  inevitable.  An  attractive-looking  motor, 
e  gentleman  inside,  came  whizzing  along  from  the 
wrte  towards  Ludgate-circus,  when  suddenly  it 
pricious,  swerving  now  to  the  right  and  now  to  the 
onding,  pitching,  rolling,  swaying,  and  buzzing,  till 
siiog  stars  might  well  seem  to  the  citizen  within  to 
bg  together  in  the  firmament  and  the  bricks  of 
w»  instinct  with  life.  The  motion  was  so  jerky, 
v,  and  uncontrollable,  that  the  spectators  feared 
ra  might  be  metamorphosed  into  an  improvised 
wt  to  make  holes  in  the  roof  and  the  sides,  which 
fnaselj  the  destiny  of  a  modern  man  of  culture, 
fwe  several  hansoms  passing  at  the  time,  and  a 
I  was  more  than  once  imminent,  but  the  Jehus, 
iginto  the  spirit  of  this  Pyrrhic  dance,  deftly  led 
bones  through  the  labyrinthine  mazes  till  their 
s  leemed  '  trifles  light  as  air,'  and  safely  vanished 
ftn.  The  motor,  whose  interior  appeared  to  be 
'OQt  of  order,  still  wandered  east  and  wandered 
while  wayfarers  watched  anxiously  from  various 
Ik  of  retreat.  The  citizen  inside,  '  uneasy  and 
A  from  home,'  as  the  poet  puts  it,  might  well  give 
t  up  to  thoughts  of  the  life  to  come.  For  him  it 
kve  been  a  novel  and  a  harrowing  experience. 
and  Old  Night  seemed  to  be  leagued  together 
tthe  ill-starred  fare.  He  had  no  idea  of  what  was 
(.  If  he  speculated  at  all,  electrocution  might  well 
NBed  to  him  the  very  mildest  of  the  soul-shattering 
itMi  in  store  for  him.  There  was  death  before  him, 
kUnd  him,  death  on  either  side  of  him,  and  death 
I  eren  in  the  nethermost  depths  beneath  the  seat. 
■Ilj,  however,  this  meandering  journey,  which  was 
lif  Dot  a  primrose  path  of  dalliance,  came  to  a  sudden 
Mqieeted  end.  The  vehicle  collided  with  the  edge  of 
wneat,  and  amid  a  firework  of  blue  sparks,  such  as 
Mt  to  accompany  exorcism  in  the  Middle  Ages,  the 
nil  shot  on  to  the  road,  while  his  faro  suddenlf 
y  throogb  the  window.  Both  were  happily  unhurt. 
Mor  alone  suffered  severely,  and  remained  all  night 
jtokk  wreck  on  the  spot,  guarded  by  a  policeman, 
kli  that  it  was  alike  incapable  of  moving  on  itself 
jlhing  taken  away  by  a  horse.  It  is  earnestly  to  be 
I  Art  accidents  with  motorcars  will  not  become 
tt,  dM  the  days  of  those  new-fangled  conveyances 
Uwred.  No  doubt  'Variety's  the  very  spice  of  life 
Vm  it  all  its  flavour,'  but  Londoners  can  hardly  be 
Ikoiamoured  of  spice  of  that  degree  of  pungency.'' 
ill  above  flowery  description  it  is  disappointing  to 
ii  plain  {acts  showing  the  extent  of  the  poetic  license 
Ifriter  of  the  above.  It  seems  that  an  electrical  cab 
iioisDder,  and  that  the  hind  wheels  merely  skidded, 
■6 15  happens  daily  to  horse-pulled  vehicles.  Both  the 
Ittd  oeeapants  alighted  in  the  usual  way.  Further, 
[to  the  construction  of  these  vehicles,  it  is  electrically 
Mf  impossible  for  any  sparks  whatever  to  have 
ii  Also  the  carriage  was  never  more  out  of  control 
IFkrwe-poIled  vehicle  would  have  been  under  the 
ImistiiiceB.    The  damage  to  the  vehicle  w^s  con- 


fined to  the  straining  of  a  hind  wheel,  which  was  quickly 
put  right,  and  the  cab  proceeded  on  its  way.  No  further 
damage  whatever  was  done,  and  the  cab  was  working  as 
usual  the  next  day.  We  believe  that  the  fact  that  the  hind 
wheels  of  the  cabs  in  question  had  to  drive  was  not  duly 
considered  in  the  first  vehicles  turned  out,  and  that  trouble 
has  occurred  in  consequence,  as  in  the  above  case.  This  is, 
however,  now  being  rectified. 

The  Copper  Voltameter. — An  abstract  of  a  paper 
by  F.  Foerster  on  this  subject  is  given  in  the  Chemical 
Society's  Jmmal  as  follows:  The  author  discusses  the 
errors  of  the  copper  voltameter  and  the  methods  of 
avoiding  them,  in  the  light  of  his  previous  experiments  on 
the  electrolysis  of  copper  sulphate  solutions.  The  use  of  a 
concentrated  solution  of  copper  sulphate  is  necessary  in 
order  to  prevent  the  deposition  of  the  copper  in  a  powdery 
form ;  it  has  the  disadvantage  that  it  increases  the  con- 
centration which  may  be  reached  by  the  cuprous  ions,  but 
the  solution  never  becomes  saturated  with  the  latter  owing 
to  their  oxidation  by  the  air.  For  this  reason,  the  quantity 
of  copper  deposited  when  the  solution  is  exposed  to  air  is 
too  small,  especially  with  smaller  current  densities.  This 
action  of  the  atmospheric  oxygen  explains  the  fact  that  a 
copper  plate  partially  immersed  in  an  acidified  solution  of 
copper  sulphate  is  most  strongly  acted  on  at  the  surface  of 
the  liquid.  The  addition  of  sulphuric  acid  to  the  copper 
sulphate  solution  diminishes  the  concentration  of  the 
cuprous  ions  tp  some  extent;  it  is  of  more  importance, 
however,  in  preventing  the  separation  of  cuprous  oxide 
which  takes  place  in  neutral  solutions  owing  to  the 
hydrolysis  of  cuprous  sulphate.  The  deposition  of  cuprous 
oxide  not  only  increases  the  weight  of  the  deposit  on  the 
cathode,  but  produces  inequalities  in  its  conductivity  which 
give  rise  to  the  formation  of  cuprous  ions  where  the 
current  density  is  smallest.  Since  the  presence  of  the  acid 
diminishes  the  solubility  of  copper  sulphate,  a  saturated 
solution  of  the  latter  cannot  be  used,  as  this  would  lead  to 
deposition  of  the  salt  on  the  anode,  entailing  a  large  increase 
in  resistance.  A  suitable  solution  is  one  containing  125  grm. 
of  CuSO^  +  SHjO,  and  50  grm.  of  HgSO^  per  litre.  In 
presence  of  air,  the  strongly  acid  solution  dissolves  no 
more  copper  than  one  containing  little  acid.  Thus  a 
normal  solution  of  copper  sulphate,  which  was  also  normal 
with  respect  to  sulphuric  acid,  dissolved  17  milligrm.  of 
copper,  whilst  a  solution  containing  y^Vir  ^^  ^^  equivalent 
of  sulphuric  acid  dissolved,  under  the  same  circumstances, 
15  milligrm.  In  order  to  measure  very  small  currents,  a 
closed  voltameter  is  used  with  a  solution  containing  ^^  grm. 
or  ^jj  grm.  equivalent  of  copper  sulphate,  and  1  grm. 
equivalent  of  sulphuric  acid,  a  slow  current  of  purified 
hydrogen  being  passed  through  the  solution  during  the 
experiment.  The  quantity  of  cuprous  ions  which  can  be 
formed  under  these  circumstances  is  very  small,  and  their 
conversion  into  cupric  ions,  at  the  anodes,  is  prevented 
almost  completely  by  enveloping  the  latter  in  parchment 
paper.  By  comparison  with  a  silver  voltameter,  it  was 
found  that  the  error  in  the  quantity  of  copper  deposited 
did  not  exceed  a  fraction  of  a  milligramme,  even  with  a 
current  density  of  0  025  ampere  per  square  decimetre. 
The  maximum  current  density  with  which  an  adherent 
deposit  of  copper  can  be  obtained  is  higher  the  greater  the 
concentration  of  the  copper  sulphate  and  the  more 
thoroughly  it  is  stirred  so  as  to  avoid  local  dilution  near 
the  cathode.  With  a  solution  of  copper  sulphate  and 
sulphuric  acid,  both  of  normal  strength,  two  amperes  per 
square  decimetre  may  be  safely  employed.  The  author 
finally  discusses  the  possibility  of  using  the  loss  of  weight 
of  the  anode  as  a  measure  of  the  current^  and  concludes 
that  no  advantage  would  be  obtained  by  so  doing. 
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THE  GLASGOW  DISTRICT  SUBWAY 

(Cmdinucd  from  pagr  7  ?^J 

The  Electrical  Generating  Plant- 
As  previouslj  mentioned,  the  electrical  generating  plant 
is  placed  on  the  west  Bide  of  the  power  station. 

En<  JINKS, 

The  engines  are  four  in  number,  and  were  built  by 
Messrs.  G,  E*  BelHss  and  Co.,  of  I^edsam-sti^eet  Works, 
Birmingham,  and  are  of  this  firm's  well-known  rjuick- 
re%'olution  double-acting  vertical  enclosed  type.  The 
engines  ure  compound  non-condcmsing,  with  high-pressure 
cylinder  9i!t.  diameter  and  low-pressure  cylinder  15in. 
dinmeter,  with  n  9in.  atmke.  Each  engine  when  running 
at  aSO  revolutions  per  minute  gives  out  120  b.h-p. 
Although  having  the  appearance  of  an  enclosed  engine,  it 
is  simply  an  ordinary  double-acting  engine  with  a  casing 
RUiTounding  the  working  parts  to  keep  out  dirt  and  grit, 
and  to  permit  of  a  liberal  use  of  oil  without  waste. 

The  forced  syb^tem  of  lubrication  is  one  of  the  noticeable 
features  of  the  engine,  whereby  oil  is  pumped  to  every 
bearing,  keeping  it  there  under  pressure  und  permitting  it 
to  do  it€  work  dehberately  and  therefore  effectively.     The 


The   engines  are  remarkable  for  their  qui« 
running,  inasmuch  as  the  constant  film  of  oQ  ' 
shafts,  pins,  and  bearings  entirely  prevents 
the  lubrication  being  on   the  improved  pHncipb 
referred  to,  the  brasseii  can,  it  is  clainiadi  bo  IM  i 
much  closer  than  in  an  ordinary  opia  iQ|rfoi«  i 
absence  of  wear  will  so  remain,     we  migni  a( 
similar  set  of  plant  to  these  under  notice  ff^rpi 
of  a  six  hours'  test  an  efficiency  of  8B  3d 
consumption  of  19'89lb.  per  electrical  horse-poi 

Special  attention  has  been  paid  by  Mcssriw  BefliM 
governing  of   these    engines,   this  bein;;  an    all*! 
consideration    for   an    engine    used    for  dytmsMM 
The  engines  under  notice  are  fitted  with  the 
tyjie  of  governor,  the  arrangement  being  » 
need    little  explanation.     The  governor  rmlfo 
equilibrium  type.     The  centrifugal  foroe  of  lb«i 
balls  ii^  mainly  met  by  springs  directlv  applied 
but  a  part  is  also  carried  by  the  adjusting  i ,   ' 
of  which  the  revolutions  can  be  varied  whilst 
running  through  a  considerable  range.     By 
was  shown  that  a  range  of  15  per  cent  could 
while  at   the  same    time    maintaining    govt 
Tachometers  are  fitted  on  each  of  the  eoginev  J 


,  ii",* 


m'm^ 


view  o!  Geu«r*ltJig  nADt-aU*hnjw  Iilattii^l  iiubwAf, 


oil  is  supplied  by  means  of  a  neatly-contrived  pump,  and 
this  is  without  valves  or  packing,  working  off  the  eccentric 
and  drawing  the  oil  from  a  well  on  the  framing,  and  dis- 
charging it  at  a  pressure  of  from  lOtb.  to  201b  through 
suitable  channels  into  the  working  paru.  The  double 
action  of  the  en>^ine  permits  the  film  of  oil  at  this  pressure 
to  enter  thoroughly  between  the  working  journals  and 
bFASseB,  keepinf;^  them  apart  and  preventing  any  wear  or 
liability  of  knocking  taking  place  with  any  load. 

Through  a  compound  engine  the  steam  distribution  is 
effected  by  one  central  valve  on  Messrs.  BelUas's  well  known 
practice,  worked  by  a  single  eccentric  ;  while  balanced 
cranks  and  a  heavy  flvwheel  further  contribute  to  that 
neoeisaarv  smooth  ninnin^  when  the  engines  are  used  for 
electric  lighting  work.  There  in  a  hinged  door  at  the  l»ack 
of  the  engine  to  allow  of  free  access  for  inspection  and 
ftdjuitment,  and  the  entire  front  of  the  casing  am  bo 
ranoyed  in  a  few  minutes,  if  necessary  to  overhaul  the 
working  parts.  From  the  fact  that  the  cranks  are  never 
immersed  in  oil  there  is  not  the  splash  as  in  other  closed  in 
enpnew.  so  that,  as  before  mentioned,  it  being  simply  an 
r  engine   fitted   with  back   and    front  doors,  the 

^  .0'  is  such  that  there  is  nothing  for  an  attendant 
lo^maater  save  the  ordinary  principles  of  steam-engine 
running* 


the  attendant  to  tell  at  a  glanea  what 

running  at 

The  steam  separators,  which  aiie  mounlcKl 

combination   b<>d  plates  as   the  engines,   art 

Holden  and  Brooke's  Sirius  steam-tr&pe^  wk 

gi\  e  very  satisfactory  results*    This  trap  i 

based  on  the  principle  of  the  unequal  ei 

metals,  and  is  made  np  in  n  compact  semin  * 

no  external  Wf  makes  a ' 

Htted  on  a  bi<i  nod  plant 

are  all  carried  overhesd  to  the  esgina,  i 

pipes  below  the  tloorlevcl   The  stA%m-ptpss  are  i 

that  any  engine  can  bo  shut  off  at  the  point  wfe 

pipe  branches  from  the  main  pipe.    This  main 

IS  also  fittal  with  further  sluice  valves 

iiection  of  it  being  cut  out     A  UA%  inm  ] 

along  these  valves  to  admit  of  iKsir  com 

tion,  _       ^ 

Thk  nvxAKoa 

Each  engine  has  a  dyuamo  direct  eouplsd  M  I 
shaft     Thev  are  of  the  invsrtad  korsssWt 
wound,   each   capable  of  dsvtkwing  79  kw. 
dynamos  nsaiisst  the  switcbboara  are  ariaiigid  i 
on  the  outside  wirtos  of  the  Ihree^wirs  ijrsl 
vvnnnd  for  an  output  of  14$  amperss  a4  an 


to 
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t8,   while   the  other  two  machines,  intended  for 
in  series  across  the  three-wire  system,  have  an 
yf  290  amperes  at  270  volts. 

dynamos  are  shunt  machines  of  the  well-known 
wn  type  manufactured  by  the  India  Kubber,  Gutta 
and  Telegraph  Works  Company,  Limited.  The 
t  and  yoke  are  made  of  cast  steel,  the  windings 
oond  on  wooden  formers.  In  the  case  of  the  high- 
machines,  the  shunt  windings  for  each  limb  are 
on  two  formers  and  connected  together  in  series. 
done  with  the  object  of  lessening  the  risk  of 
•drcuit  on  the  shunt  winding,  by  preventing  the 
i^  of  adjacent  windings  carrying  a  large  difference 
ntiaL  The  armatures  are  of  the  Gramme  ring 
nnd  with  laminated  copper  strip.  The  commutator 
awn  copper,  and  is  of  ample  size  to  easily  carry  the 
I  and  insulated  with  mica  :  after  12  months' 
p;  they  none  of  them  show  the  least  signs  of  wear. 
^t  mention  that  one  of  the  high-tension  machines 
pare  armature,  which  can  be  connected  up  so  as  to 
b  the  machine  into  a  low-tension  one  ;  at  present 
i&g  used  in  this  way,  as  it  is  found  with  the  present 


the  position  of  the  storage  battery  at  the  period  of  his 
invention.  He  points  out  that  the  Sellon  and  Yolckmar 
plates,  having  perforations  filled  with  spongy  lead,  are 
more  permanent  than  those  of  Faure ;  but  that  plates  of 
a  given  size  are  less  active  because  a  considerable  area  of 
their  surfaces  is  uncovered  by  spongy  lead,  oxide  of  lead, 
or  other  lead  compound.  But  the  important  fact  that  a 
considerable  proportion  of  the  charging  current  may  in 
this  case  traverse  the  electrolyte  without  traversing  the 
active  material  (IV.)  was  not  referred  to.  The  reader  may 
also  note  that  the  total  inapplicability  of  carbon  as  a 
support  for  the  peroxide  active  material  (XXXIX.)  was 
not  at  that  period  known  to  the  distinguished  chemist  from 
whoso  specification  the  following  extracts  are  made  : 

"  My  invention  consists  in  hardening  oxide  of  lead  u^n 
the  metallic  or  other  plates  of  electric  storage  batteries, 
whether  perforated  or  not^  and  either  on  the  whole  surface 
of  the  plate  or  in  perforations  only,  so  as  to  cause  it  to 
attach  itself  firmly  to  the  plate  without  the  use  of  felt  or 
other  similar  retaining  fabric.  The  hardened  oxide  of  lead 
may,  if  desired,  be  used  without  a  metallic  or  other  support- 
ing plate. 


view  of  Bellln*SllTertown  Combinatloii— Olaagow  DUtrict  Subway. 


■B  of  load  to  be  more  satisfactory.  The  weight  of 
More  18  about  35cwt,  and  it  is  built  up  of  No.  26 
\0A  keyed  to  four-armed  spiders  shod  with  cast 
iMht^d  with  mica,  and  windings  have  also  mica 
faa  mider  bands.  The  outer  bearing  is  split,  and  is 
Mft  two  sight-feed  lubricators. 

pvkh  to  note  a  slight  error  that  occurred  in  our 
I  of  the  above  line  which  appeared  last  week — viz., 
I  of  the  power  station,  which  is  shown  between 
1  and  Kmning  Park  Station,  whereas  it  should 
shown   between  Shield-road  and   West  street 
-Ed.  5.  E.] 


RIS  ON  ACCUMULATOR  CONSTRUCTION. 

►  BY  DXSMOND  G.   FITZGERALD. 

LXVI. 

iif  to  Section  XL,  the  specification  of  Sir 
Fnnkland's  earlier  patent  (No.  4,303,  1882)  is 
'  ttodying.    The  inventor  sums  up  in  few  words 


"In  carrying  my  invention  into  effect,  I  employ  by 
preference  minium  or  red  lead  as  the  niw  coating  material ; 
but  any  other  oxide  of  lead  except  the  peroxide  will 
answer  the  purpose  nearly  as  well ;  and  I  harden  this 
minium  or  oxide  of  lead,  before  the  plate  is  used  either  as 
a  positive  or  negative  plate  in  the  storage  battery,  by 
applying  to  it  or  mixing  with  it  sulphuric  acid,  phosphoric 
acid,  hydrochloric  acid  or  other  acid  which  forms  an 
insoluble  or  sparingly  soluble  salt  of  lead,  the  acid  used 
bein^'  either  diluted  with  or  dissolved  in  a  suitable  quantity 
of  water.     1  employ  by  preference  sulphuric  acid." 

Prof.  Frankland  then  describes  five  modes  of  carrying 
the  invention  into  effect.  The  first  consists  in  making  the 
oxide  of  lead  into  a  paste  with  water  and  spreading  it 
over  the  surface  of  the  plate  to  the  required  thickness. 
The  coating,  when  dry,  is  loose  and  friable;  and,  to 
prevent  it  from  falling  away  from  the  plate,  it  is  moistened 
with  a  mixture  of  one  part  (by  measure)  of  concentrated 
sulphuric  acid  to  nine  parts  of  water.  The  coating  is 
dried  and  remoistened  as  before;  two  applications  of 
the  acid  being  generally  sufficient  to  render  the  coating 
hard,  and  to  attach  it  firmly  to  the  plate.  In  the  second 
method,  the  oxide  is  made  into  a  thin  paste  with  a  miiLt\K^ 
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of  one  volume  of  strong  sulphuric  acid  and  two  Tolumes 
of  water  ;  the  paste  ia  then  applied  to  the  support  with  a 
trowel  or  8)»fttula.  The  latter,  hy  the  way,  niuat  not  be  of 
iron  or  ateel ;  but  may  be  made  of  silver,  vulcanite,  or 
celluloid.  The  third  mode  of  using  the  hardeniog  mixture 
of  oxide  and  diluted  sulphuric  acid  is  to  cast  it  '*  upon,  in, 
nr  around  any  suitable  metallic,  graphite,  carbon,  or  gauze 
plate,"    The  casting  is  jifter wards  saturated  with  sulphuric 

^mcid  diluted  with  six  times  its  volume  of  water.  A  fourth 
[lode  is  to  dip  the  support  into  tho  mixture  of  oxide  and 
eid.  The  fifth  Tnethod  is  to  cast  the  mixture  without  any 
ondtictive   supfx)rt,  'and,   after  drying   the  cjistings  and 

'iaturaling  them  at  least  once  with  dilute  sulphuric  acid, 
Ui  reduce  them  to  spongy  lead,  or  to  convert  tliem  into 
peroxide  of  lead,  by  attaching  them  to  lead  electrodes, 
which  are  use<l  as  cathodes  in  the  foi  mer  case  or  as  anodes 
in  the  latter,  in  an  electrolyte  of  dilute  sulphuric  acid. 

The  claims  in  this  specification  refer  to  the  various 
processes,  and  call  for  no  particular  remark  except  in  the 
case  of  the  fifth  claim^  for  *^  the  use  of  the  hardening 
mixture  for  casting  into  plates,  cylinders,  or  blocks  without 
any  metallic  or  other  basis  or  nucleus/*  a  claim  which  goes 
beyond  the  provisional  specification. 

LXVIL 

A  paper  by  Dr.  Frankland,  read  liefore  the  Koyal  Society 
in  February,  1885,  should  not  be  left  unnoticed.  In  it  he 
completely  refutes  the  notions  which  were  at  that  time 
prevalent  with  regard  to  the  action  of  occluded  gases 
in  the  phenomena  of  the  storage  cell  Electrolytic  spongy 
lead  and  peroxide  were  respectively  heated  in  separate 
pieces  of  combustion  tubing  drawn  out  at  one  end^  so  as  to 
form  gas  delivery  tubes.  Only  traces  of  occluded  hydrogen 
and  oxygen  gases  were  evolved. 

The  author  observed  that  during  the  '*  formation  "  of 
ttonigo  elements  of  the  pasted  kind  a  large  quantity  of 
sulphuric  acid  disappears  from  the  liquid  contents  of  the 
cell— indeed,  sometimes  the  whole  of  it.  This  removal  of 
acid  must  be  due  to  the  formation  of  lead  sulphate  in  the 
plat'6S,  but  the  sjilt  is  for  the  most  part  indiscoverablc  by 
the  eye,  owing  to  its  admixture  with  chocolate  coloured 
lead  peroxide.  Be-aring  in  mind  that  the  plates  referred  to 
were  pasteil  with  a  mixture  of  an  oxide  ot  lead  with  but  a 
fraction  of  its  equivalent  of  sulphuric  acid,  that  the  latter, 
as  we  have  !«eet^  combines  but  slowly  with  the  oxide,  and 
that  a  piTcentago  of  sulphate  of  \ei\d  i  always  present  even 
in  fully-charged  peroxide  plates,  we  shall  have  no  difficulty 
in  accepting  the  following  Htatemeiits  :  **  ITnless  the  coated 

Slates  have  been  previously  immersed  for  some  days  in 
ilute  sulphuric  acid,  this  disappearance  of  acid  during  their 
'  formation  '  continues  for  10  or  12  days.  At  length, 
however,  AS  the  charging  goea  on,  the  strength  of  the  acid 
ceases  to  diminish  and  soon  aftewards  begins  to  augmenL 
The  increase  continues  until  the  maximum  charge  has  been 
reached  and  abundance  of  oxygen  and  hydrogen  gases  begin 
to  be  discharged  from  the  plates— that  is  to  say,  until  the 
current  ih  occupied  exclusively,  or  nearly  so,  in  the  elec- 
trolvsis  of  hexabasic  sulphuric  ncid,  expressed  by  Burgoin 
in  the  following  equation  ; 

Eliminated  on  Eliminated  on 


80,H/ 


-f  plate. 
80,  +  30 


-  pUte. 
3H, 


Sulphuric  Sulphuric 

aciil.  Anhydride. 

tlflteUtoi  the  sulphuric  anhydride  immediately  combines 
iMfwIker  and  regenemtes  hexabasic  sulphuric  acid  : 

S0,-f30H,  =  S0,fl,, 

Un  discharging  the  cell  the  snecific  gravity  of  the  acid 
continually  decreases  tmtil  the  discharge  is  finished,  when 
it  i!»  found  to  have  sunk  to  about  the  same  point  from 
which  it  began  to  increase  during  the  charging.  Hence  it 
is  evident  that  during  the  discharge  the  load  sulphate, 
which  Has  continuously  decomposed  in  charging,  was 
continuously  re  formed  in  discharging/' 

It  is  interesting   to  note  that  at  the  above  mentioned 
rly  date  the  present  *Sir  Edward  Frankland  pointed  out 

'  dlherwiw  hiliydr»tc<i  imlpbaHo  ackT;  H^^H/). 


that  whereas  no  method  had  previously  beea  ki 
the  charge  of  a  storage  colt  coidd  lie  aaeerti 
discharging  the  cell,  his  experimenu  indicate^ 
means  of  ascertaining  the  amount  of  stored  o ' 
any  interference  with  the  charge  itself.  The  «i 
and  consequently  the  strength,  of  the  dilate  i 
in  a  fonned  cell,  in  its  uncharged  and  aki 
charged  condition,  being  known,  it  is  onlj 
take  the  specific  gravity  of  the  acid  at  any  I 
to  ascertain  the  proportion  of  its  full  char 
cell  contains  at  that  moment. 

LXVUI. 
It  in  to  l>r  Frankland  that  we  owe  lh« 
the  ordinary  red  lead  of  commerce — Ph^O 
(XLL)^is  subjected  for  a  lengthenetl  perm 
of  sulphuric  acid,  the  compound  S,Pb/\^* 
(Fmnkland's  red  lead  salt)  is  produced.*  Tlifii 
of  sulphuric  acid  from  the  liquid  contGnta  t 
the  experiments  above  referred  to,  in  which  t 
pasted  with  red  lead,  is  clearly  due  to  the  f( 
salt.  In  the  process  of  charging,  onfl  n 
sulphate  of  lead  component  of  the  salt  la  in 
decomposed  at  the  anode,  whilst  PbO,  liooooti 
cathode.    Thus :  | 

2(Pb0.2Pb80,)-»^H^0        J 
=  2PbO.,,PbSOj+  Pb02PbS0,  ^  HM 

the  electrolyte  becoming  enriche«i  with  oiN 
sulphuric  acid,  whilst  at  the  cathode  perojddfl 
monoxide,  and,  at  the  anode,  the  wholly  inert 
has  become  converted  into  a  com  pound 
molecule  of  PbO.^  over  and  above  that  coq 
peroxide  element  when  the  couple  is  disdiai 
I  85  volt 

In  the  next  sta^e  of  the  nhai^^g  pnM 
theoretically,  3Pbt").j  pro<lucedatthcatiode(hi 
some  undecom posed  sulphate  remains  in 
the  peroxide) :  whilst  only  one  atom  of  Pb 
the  cathode,  and  another  molecule  of  Balpfaotic 
added  to  the  electrolyte,     Tbiu  : 

2Pb6„PbSO^^PblJ  +  H,0 
-  3PbO,  +  Pb  +  2PbS().  +  UJH\ 

These  equations  exhibit  the  economic 
**  pasting  *  the  cathode  element  with  rid  U 
lead  monoxide — the  anode  element  being  now 
whilst  the  cathode  is  only  oue-third  enai|;« 
observed,  however,  by  reference  f«> 
that  the  proportion  tif  active  n 
element  is  in  excess  of  what  is  tJ>- 

It  is,  at  our  present  stage,  scjii 
out  that,  in  a  properlv  v>  ' 

material  is  never  run  du 
red-lead  salt,  but  only  to  thai  in  wUich  Ji  cui 
sulphate  of  lead  present  in  the  latNr, 

LXIX, 
Frankland  has  also  showot  that  wiM^n 
is  acted  apon  by  sulphuric  acid,  own  for 
period  of  time,  the  salt  that  Is  formed  Is  i 
sulphate,  but  one  hariug  the  eompofil 
=  (SO  J,  ( Pb(  > )  -  2Pbt  ),3P&C>,.  This,  ' 
which  is  formed  when  lead  platen  or  ||rida  4 
with  a  mixture  of  litbarffo  and  solphitnt  "''' 
partly  hardened  or  ''set*  is  treatecf  with 
acid.  In  regait)  to  this  componnd,  any 
not  a  speciaHst  in  the  dir**'  »»'"^  "f  lead  aeeonii 
well  be  excused  for  the  ;  statetnent 

not  exist  in  presence  of  acid* 

In  ordinary  accumul^!  m  paated  iy\ 

usually   employed  for    Lh  '     plalM, 

for  the  spongy-lead  plate '.  ^  ii  t&e 

than  that  of  using  red  lead  for  Wth  eloeiSTB 
not  appreciably  more  eoonomical  than  ttti«| 
both  plates  if  the  weight  of  aieliva  h§d  (IIL 
same  <m  o^h.  Thus,  Uiiug  otdinarf  nd 
peroxide  element  and  litharge  for  die  _ 
we  have   io  the  case  of  the  hcmtr  -^t'^mAti 


1 

I  cQuM 


*  **  Cootribtttiune  to  Urn  Ch«ttii«iry  at 
Roy.  8oc.,  fol.  %Ul,  IH89,  p.  *»t 


ji#a_ 


J 
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»3PbO.,  an  equation  involviDg  the  decomposition  of  only 

two  dyad  eqaivalents,  but  in  the  caae  of  the  latter  element 

SPbO  +  SH^  —  SPb  +  SH^O,   an   equation    involving    three 

•qaivalente.     Whereas,  with  litharge  on  both  plates,   we 

have    3PbO  +  30  =  3Pb02  and  3PbO  +  SHj  =  3Pb  +  SH^, 

Ihne  equivalents  of  water  being  decomposed  as   in  the 

^  iormer  case.     But,  on  the  other  hand,  if  the  weight  of 

I  aotiTe  lead  in  the  peroxide  and  the  spongy-lead  elements 

L  n^eetlyely  is  required  to  be  in  the  proportion  of  3:2, 

r  Aen  there  is  economy  in  usin^  red  lead  instead  of  litharge 

P  lor  the  former  element,  as  both  elements  can  be    fufly 

,    diarged  by  the  expenditure  of   two  dyad  equivalents  of 

\   deetricity.  It  should  be  stated,  however,  that  the  peroxide 

^ohtained  from  litharge  is  considered  by  some  to  be  superior 

to  that  obtained  from  red  lead. 

LXX. 
In  ordinary  accumulators  of  the  pasted  type,  it  may  be 
wi  that  Frankland's  red-lead  salt,  or  his  buff-lead  salt,  or 
bdi,  virtually  constitute  the  original  active  material  of  the 
ihtas.  Besides  these,  there  are  four  compounds  at  least 
vUdi  have  been  more  or  less  extensively  used  for  con- 
fnon  into  active  material  in  secondary  batteries.  Three 
d  theee  have  been  patented  at  various  periods  by  myself, 
aid  are  known  as  lithanode  compounds. 

The  first  was  patented  in  1885,  No.  4,671.  The  idea 
vtt  to  effect  very  gradually  a  partial  conversion  of  PbO 
into  PbSO^.  With  this  object  in  view,  litharge  was 
wde  into  a  paste  with  a  solution  of  ammonic  sulphate 
{(NH4)2S04],  or  it  was  mixed  with  this  salt  in  Rne  powder 
'  subsequently  moistened.  Ammonia  (NH.,)  was  evolved 
Jmi  the  moulded  compound,  during  the  "  seasoning  "  of 
tie  plates,  for  many  days,  or  even  weeks ;  the  reaction 
dowly  taking  place  being  expressed  by  the  equation 
PhO  +  (XHJ2SO,  =  PbSO,  +  2NII,  +  H,0.  Practi- 
fldlvy  however,  the  proportion  of  ThSO^  to  residual 
?Jbd  was  sometimes  no  higher  than  1  in  37.  The 
ihtes  when  seasoned  were  painted  with  peroxide  of  lead 
■  fine  powder,  and,  being  thus  rendered  conductive,  were 
vbrged  as  anodes  between  two  equidistant  cathode  plates 
inferably  in  a  solution  of  sulphate  of  magnesia.  If  the 
cathodes  were  not  equidistant,  the  plate  in  charging  would 
bead  or  warp  so  as  to  present  a  convex  surface  to  the  nearer 
cttbode ;  but  after  the  first  complete  charge  the  plates  no 
llger  warped  or  varied  in  dimension.  They  varied  in 
itj  according  to  the  proportion  of  ammonic  sulphate 
in  their  manufacture,  and  according  also  to  the  degree 
sf  jrasnre  employed  in  moulding.  It  was  found  necessary 
to  expel  the  whole  of  the  ammonia  from  the  plates,  by  heat 
i  the  period  of  seasoning  was  insufficient,  prior  to  painting 
vith  peroxide,  otherwise  the  latter  was  liable  to  become 
faonposed,  with  production  of  a  nitrite,  according  to  the 
ifntion — 

3PbOj  -»-  2NH3  =  NH,N02  +  HoO  +  3PbO. 

The   platesy  when  fully  peroxidised,  were  very  homo- 

poeons    and  compact,  and  of    higher    conductivity  than 

MMf   ordinary     form    of    peroxide     of    lead.       I     have 

asrer  found  the   material,  when   properly  manufactured, 

fto  **  shed  "  or  disintegrate  at   the   surface    in    the   form 

rf  a  fine  powder,  as  in  the  case  of  other  peroxide  plates ; 

I  have  been  informed  that  in  certain  cases  this  shedding 

i^  occurred.     It  was  intended  to  use  this  material,  not  for 

lead  plates  or  grids — for  which  purpose,  however,  it 

adapted — but  for  the  manufacture  of  plates  without 

tBifsTlfc  support^  80  as  to  avoid  all  destructive  local  action. 

with  the  peroxide  was  established  by  means  of  a 

strip  of  thm  platinum,  maintained  in  position  by 

ttodte  screws  and  nuts.    Spongy-lead  plates  were  made 

the  same  lithanode  material,  charged  as  a  cathode 

iHtesd  of  as  an  anode. 


WnDUGS  OF  POLYPHASE  ARMATORES.'' 

BY  J.  P.  STONE. 

Vilh  the  introduction  of  polyphase  apparatus,  a  number 
t  different  windings  have  necessarily  been  developed, 
•ttoagh  all  of  them  have  the  same  general  features.  Since 
iefue  sHghtly  different,  it  may  be  thought  that  thoy  are 

^Fraai  the  AwtericetH  XUetricicm, 


of  essentially  different  character.  It  is  the  object  of  this 
paper  to  illustrate  how  these  windings  are  made,  and  to 
show  that  it  is  rather  unessential  what  type  of  connections 
are  used  as  far  as  behaviour  and  output  of  machines  is 
concerned. 

The  single-phase  winding  in  its  simplest  form  consists  of 
a  number  of  coils  connected  up  so  as  to  give  alternate 
polarity  all  round  the  surface  of  the  armature.  Assume 
that  an  alternator  has  10  poles,  we  could  thus  have  a 
winding  consisting  of  10  coils,  as  illustrated  in  Fig.  1,  each 


Fia.  1.— Siogle-PhftM  WlQdiDic. 

coil  connected  in  reverse  direction  in  regard  to  the  pre- 
ceding; or  we  could  have  a  winding  as  illustrated  in 
Fig.  2,  consisting  of  five  coils,  which  coils  are  connected 
so  as  to  give  the  same  polarity,  but  separated  from  each  other 
by  the  pitch  of  the  poles — that  is,  by  the  distance  between 
two  adjacent  poles.  Necessarily,  if  all  coils  are  connected  so 
as  to  give  the  same  polarity,  the  space  between  the  coik 
will  have  the  opposite  polarity  to  that  given  by  current 
passing  through  the  coil.  A  two-phase  generator  could  be 
made  from  a  single-phase  generator  by  adding  a  set  of  new 
coils  placed  midways  between  the  first  coils  and  wound  in 


Fig.  S.— Single-PhMe  Winding. 

identically  the  same  way  as  the  first  winding.  Since  the 
distance  in  phase  between  two  adjacent  poles  is  lOSdeg.,  it 
is  evident  that  the  beginnings  of  the  two  independent 
windings  will  be  90deg.  apart ;  thus,  if  the  two  windings 
have  the  same  number  of  turns,  the  generator  will  have 
two  independent  sources  of  power  of  same  magnitude,  one 
displaced  90deg.  from  the  other — that  is,  we  have  a 
two-phase  generator  with  independent  windings.  Such  a 
machine  would  then,  of  course,  have  four  collector  rings, 
two  for  each  of  the  windings.  By  connecting  two  adjacent 
collector  rings  together,  a  two-phase  relation  still  remains 
and  we  have  a  two-phase  machine  with  interlinked  winding. 


Fio.  3.— Two-Phase  Winding. 

The  same  results  can  also  be  obtained  from  a  distributed 
single-phase  winding  by  proper  connections,  provided  that 
the  number  of  coils  between  each  pair  of  poles  is  divisible 
by  2.  Such  a  winding  is  illustratc'd  in  Fig  3,  and  is,  as 
can  be  seen,  essentiall}^  a  dirt.'ci-current  wniding  in  which 
four  tiips  are  taken  out  to  four  collector  rings  (bipolar 
machine).  Thus  no  new  features  in  winding  are  introduced 
in  making  a  two-phase  generator. 

A  three-phase  generator  is  made  on  essentially  the  same 
plan.  It  consists  primarily  of  three  independent  single- 
phase  windings,  such  as  are  described  in  Figs.  1  or  2,  each 
starting  120deg.  in  phase  from  the  preceding ;  that  is,  since 


¥10.  4.— Three>PhMe  Winding. 

the  distance  between  two  pairs  of  poles  is  360deg.,  if  the 
Hrst  winding  starts  midway  under  one  pole,  the  second 
winding,  wound  identical  with  the  first,  should  start  at 
one-third  of  the  distance  between  two  poles  and  the  third 
at  two- thirds  the  distance  between  the  pules.  Thus  we  see 
how  a  three-phase  generator  can  be  wound.  If  these 
circuits  are  not  joined,  six  collector  rings  are  necessary, 
two  for  each  phase.  Since,  however,  each  winding  has  a 
point  of  equal  potential  with  either  of  the  other  two,  that 
point  can  be  connected  on  all  three.  That  is,  one  end  of 
each  of  their  windings  is  brought  to  a  common  junction, 


from  which  they  branch  out  starwiAei  and  the  remaining 
ends  arc  connected  to  the  three  line  wires.  The  three  lines 
tbua  serve  in  turn  as  outgoing  and  return  circuits,  the 
maximum  current  shifting  from  one  to  the  other  in  succea- 
aion.  We  thus  obtain  a  Y-counected  machine  which 
necessitates  three  collector  rings  only. 

Similar  to  what  was  stated  regarding  the  two  phase 
winding,  the  three  phase  winding  can  be  obtained  from 
the  distributed  singlephaae  winding  by  tapping  the  winding 
at  suitable  points — that  is,  points  difltering  in  phase  hy 
L20deg«  Such  a  winding  is  illustrated  in  Fig,  6,  and  is 
called Uie  delta  winding.  This  is  also  shown  diagrammatically 
in  Fig,  5.  Here  the  coils  form  a  closed  mesh,  the  six 
terminals  being  united  two  and  two,  the  lines  being  con- 
nected to  the  windings  at  three  points  of  junction,  forming 
a  triangle.     In  order  to  make  such  connections,  however,  it 


Vioa  6  A»x>  ti.— ThrM-PbAM  D*tt«  winding. 

18,  of  course,  necessary  that  the  single-phase  winding  should 
have  at  least  three  slots  per  pole  and  phase  (for  a  full-pitch 
winding)  or  a  multiple  of  3.  Such  a  winding  is  illustrated 
in  Fig.  4. 

The  three  phase  windings  can  also  be  shown  as  simple 
Oiumme  windings,  having  only  one  coil  per  phase,  as  in 
Figs,  6  and  8,  which  are  shown  delta  and  Y  connected 
respectively.  Thus  it  will  be  seen  that  a  direct-current 
winding  may  be  connected  into  a  three  phase  d el tti  connected 
winding  by  tapping  it  at  equidistant  points,  the  number  of 
leads  \mng  governed  by  the  number  of  poles. 

Denoting  the  E.M.F,  induced  in  each  winding  by  E,  it 
is  evident  that  the  KM.R  between  the  line^  in  a  delta- 
connected  armature  must  be  E,  since  the  lines  are  connected 
directly  to  the  end«  of  the  winding.  In  a  Y-connected 
armature,  however,  one  end  of  each  of  the  three  windings 
are  connected  together,  and  the  other  three  ends  are  con- 
nected to  the  lines,  as  in  Fig,  7  ;  but,  since  the  E.M,F.'s 
induced  in  each  winding  are  not  in  phase  with  each  other* 
the  E.M.F.  at  the  terminals  is  not  the  sum  of  the  E,MF/s 
induced  in  each   winding — that  is^  it  is  not  2  E,  but 


IS 
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the  geometrical  sum  of  the  K.M,F/s  in  the  two  phases— 
that  U,  E  ^^3. 

The  outDQt  of  a  polyphase  generator  is  that  of  the  sum 
of  each  inaividual  phase — ^that  is,  denoting  the  current  in 
aaeh  wire  in  a  Y  connected  motor  by  G,  and  the  E.M.F. 
indaced  in  each  phase  as  before,  by  E,  the  power  of  the 
three-phase  genunitor  is  3  x  C  R  Since,  however,  the 
E.ILR  between  the  lines  is  J 5  times  the  E  M.F.  per 
phase— that  is,  E  x  ^3  — we  find  that  the  power  of  a 
three  phase  generator  expressed  by  the  line  E.M,F.  and 
line  current  must  be  ^'3  x  C,  x  E,,  where  E,  and  C^  are 
^^  the  KMF.  s  and  the  currenu,  respectively,  between  the 
^K  linat  and  in  the  lines.  In  a  delta- wound  motor,  in  the 
^V  flaase  manner,  we  find  the  puwer  delivered  to  be  expressed 
W         by  the  same  equation. 

I  Hegarding  choice  of  winding,  in  some  cases,  undotibtcdly , 

I  one  is  preferred  to  the  other.     In  such  easea,  ai  with  alter- 

I  nators  where  rectified  current  is  Of^ed  for  compounding,  the 

I  Y-connection  »idapt<  itself  more  readily »  as  the  commutator 


can  be  connected  in  the  common  junettoo  of 
phases.  The  delta  winding  however,  is  «i 
generators  which  shall  combme  direetrCUireDij 
input  with  alternating-current  output  or  inpu^ 
rotary  converter— ^where*  on  account  of  the  <U 
feature,  the  winding  must  be  of  the  delta  form^ 
must  be  continuous — as  shown  in  Fig.  6,  which  n 
a  continuous  winding  tapped  off  at  three  points 
apart.  Furthermore,  by  tne  choice  of  one  or  the 
is  often  possible  to  make  a  decidedly  l>etter 
mechanically  and  electrically. 

An  armatui^  designed  for  a  given  workine 
measured  between  the  linen  would,  if  pl^koned  ?a 
nection,  have  fewer  turns  of  larger  wire  than  if 


r 


rra.  9.-Dau  WIimUi^ 

for  delta  connection.  This  is  someUmea  eonvaoienj 
useful  in  keeping  the  voltage  between  coils  low,  T 
connection,  on  the  other  hand,  has  more  tuma  of 
wire,  as  the  current  in  diminished  while  the  E.&1F. 
coil  is  the  full  E.M.F.  between  the  lines.  This  pre 
useful  under  certain  conditions,  as  it  makes  um 
between  any  two  lines  somewhat  less.  For  J 
in  a  machine  with  very  large  currents,  the  delta 
would  be  preferable,  since  in  that  winding  the  en 
each  wire  is  smaller  than  the  line  current  (the  line 
being  supplied  from  two  phases,  as  illustrated  in 
The  contrary  is  the  case  in  a  machine  for  very  high  m 
it  is  often  possible  to  get  a  simple  winding  by  a  i* 
tion,  since  then  the  number  of  turns  neceasarj  la 
requisite  voltage  are  less  than  those  in  a  deltas 
winding. 


Fx«.  ie.-T>W«i41i«. 

The  same  winding  can,  of  course,  be 
delta  according  to  the  dictates  of  conveiiieiiett,  i 
and  10,  which  show  the  same  armature 
and  Y  respectively.     Thus  it  will  be  seen  Ihal  I 
of  connecting  the  windings  of  a  raulttphaie 
largely  a  matter  of  convenience,  and  thua  C 
the  working  of  the  machine. 

In  a  completed  armature  for  a  polyphaae  ^ 
winding  and  connection  are  tisuauy  coverad 
each  end  to  protect  them  from  injury. 
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iTEY  OF  THE  POSSIBILITIES  OF  ELECTRIC 
HEATING  AND  COOKINa* 

BY  W.    P,    ADAMS,    A  Kl.a,    AAM.E. 

of  ^u  will  dotibtleSH  be  able  to  c&U  to  nimd  tbo  old 
vhieb  ft  Yimlant  from  &Dother  world  was  vnBtly  pus^Ied 
I  »  mortal  blowing  upon  hti  fingen  to  warm  them, 
Tf  upon  bis  botr  food  to  cool  it.  It  ii  not  by  any  meanfi 
on  to  find  tbii  Bp^i«0  of  incredulity  occupying  the 
member*  of  the  puolio  when  electrical  engirkoora  claim 
ctrkity  will  produce  the  ^^oolest  H^bt  a  ad  alao  cook 
id  and  beat  one's  houae.  Aa  thia  feoling  ta  not  confined 
na^mben  of  the  public,  but  ia  shared  py  Botne  gentJc- 
onr  own  profession,  you  will  perhaps  be  inclined  to 
at  itia  pattionable  in  a  layman.  My  jeaire  thia  evening 
iBible,  to  pave  the  way  to  a  better  undersUnding  of  the 
dea  of  electric  heating,  so  that  ODgineers  may  be  able 
le  that  oontidence  as  to  its  merits  which  in  necessary 
mj  real  progress  can  be  attained,  and  which  is  at 
lackiDg  in  many  a  professional  mind.  The  feeling  is 
that  the  cc^at  is,  and  will  bo  bo  the  end  of  the  chapter, 
t  that  its  adoption  can  only  be  hoped  for  by  those 
i  than  ample  means,  but  I  hope  to  snow  that  while  it 
tedly  deserves  to  rank  aa  a  luxury,  it  will  bo  well  within  the 
i  tboae  with  av^erage  inoomes  when  tbe  coat  of  current  is 
tat  modified^  The  reason  wby  electric  heating,  moreeape- 

I  the  direction  of  cooking,  is  able  to  compare  favourably 
Qer  methods*  ia  that  the  heat  can  be  applied  just  where  it 
dzfd,  and  there  ia  remarkably  little  waste.  I  well 
bar  in  my  stndent  days  being  struck  with  a  deacHption 
Norwegian  cooking  pot  in  a  copy  of  Datcbaneri  **Heat,*' 
ndftring  if  the  principle  could  be  applied  to  cooking  by 
fltj.    I  saw  that  if  the  contents  of  the  pot  were  rais^  to 

point,  Uttla  heat  waa  required  to  maintain  it  at  that 
"time.  In  a  general  way  this  principle  ia  used  in  the 
t  OTiti,     Notwithstanding   this,  heating   appliances  do 

¥hitapp^u*H  to  be  a  large  amount  of  etectricity,  and 
ilsetiidanSf  especially  those  more  closely  connected  with 
lEghtbg,  are  surprised  at  the  large  amount  of  current 
m  necessary  for  cooking  purpossfl,  and  mentally  compare 
^glit  be  done  with  the  same  current  if  devoted  to  the 
lam  of  electric  tight, 

SI  perhaps  render  clearor  the  remarks  I  am  about  to  nuike 
If  foa  some  general  idea  of  tbe  current  necessary  fop 
ioi  certain  results.  Aa  it  ia  in  the  direction  of  electric 
|ui^  I  anticipate  the  largest  development  in  the  near 

I I  iball  oonfine  myself  at  first  to  a  consideration  of  thia 
t  In  a  kitdien  suitable  for  supplying  the  needs  of  a 
fif  bom  eight  to  ten  peraons  tne  foQowing  apparatus 
ha  nspnmsry  :  oven,  abtorbing  2,500  watts  when  heating 
■famt  15  minutes,  and  on  the  average  about  1,200  watts 
ids;  breakfast  cooker,  wound  for  two  circuita,  each 
atr  600  watts  ;  two  grillers,  each  wound  for  500  watte  ; 
IADS,  alao  wound  for  500  watts,  and  several  hot -plates 
nmg  ordinary  saucepans,  or  in  place  of  these  several 
titiied  electric  saucepans.  These  plates  or  saucepans 
ftobably  absorb  1,500  wattfi  together.  The  household 
I  From  such  a  kitchen  would  probably  have  a  maximum 

for  not  more  than  2,500  watt^  for  lighting  purposes, 
k]  vatla  which  could  be  absorbed  by  the  cooking  anpa- 
7,200.     It  must,  however,  be  borne  in  mind  that  these 

appjian^s  are   used    at    different    times,   and   never 

ST. 

ban  now  consider  the  difficulties  in  the  way  of  the 
k  of  electric  cooking.  First  and  foremost  ii  the  question 
3it  of  current.  This  ia  all  important.  In  addition  to 
I  firat  outlay  cannot  be  overlooked,  owing  to  the  rather 
A  of  the  apparatus.  The  largest  field  for  the  develop- 
f  electric  cooking  is  undoubtedly  in  private  houses 
I  from  central  stations,  and  if  there  is  to  be  any  large 
n  in  this  direction  the  central  stations  must  be  prepared 
y  enrrent  at  a  more  moderate  price  than  ia  now  charged 
^sg.  It  is  generally  recognised  that  electric  cooking 
atnally  prove  to  be  the  means  of  solving  the  much -vexed 
I  of  aeeoring  a  day  load  for  central  stations,  and,  in 
tlui  fact,  many  of  the  central  stations  offer  special 
or  sapplying  electric  currents  for  heating.  A  number 
central -station  engineers  are,  however,  still  doubtful 
^  advantage  of  adopting  electric  beating,  partly 
itke  qn^tion  of  the  load  overlapping  the  lighting  load. 
rtion  t  shall  touch  on  later,  but  I  would  venture  to 
^that,  if  the  demand  is  spread  over  a  sufficient  number 
\f  deetric  beating  is  worthy  of  consideration  quite  apart 
Ktric  lighting,  and  it  would  therefore  pay  to  put  down 
■It  to  meet  the  additional  demand.  In  fact,  I  do  not 
m  day  is  far  removed  when  the  demand  for  current  for 
tting  will  vastly  exceed  that  for  lighting  purpoaes, 
' ;  that  the  aolution  of  tbe  queetion  lies  mainly  in 
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the  hands  of  the  present  suppliers  of  electricity.  If  they  are 
prepared  to  adopt  a  liberal  policy  of  supplying  electricity  for 
heating  purposes,  perhaps  at  little  more  than  the  actual  bare 
cost,  they  will  very  soon  find  that  the  improved  conditions 
under  which  they  run  their  plant  wiH  begin  to  repay  them 
handsomely. 

The  price  to  be  charged  is  of  the  greatest  importance,  and  I 
will,  therefore,  make  a  few  oommenta  upon  the  methods  of 
charging  now  in  vogue.  Anyone  who  makes  a  careful  study  of 
Lu}htHitt^'s  very  valuable  **  table  of  coets  "will  observe  that 
it  IS  becoming  usual  to  make  the  charge  for  heating  and  power 
about  half  that  made  for  light,  4  very  usual  figure  is  3d.  per 
unit,  while  some  supplies  have  brought  the  price  down  to  an 
even  lower  figure.  1  may  say  at  once  that  the  ideal  to  be  aimed 
at  for  heating  and  power  purposes  is  a  charge  of  Id,  per  unit, 
and  although  it  is  only  possible  at  present  for  one  or  two 
companies  to  charge  such  a  figure  and  cover  the  bare  co^  of 
production,  I  think  the  figure  is  well  within  the  range  of 
practicability,  and  with  a  rapidly-growing  load  on  aupply 
stations  I  think  it  wiU  soon  hWime  general.  It  is  noticeaole 
that  the  local  authorities  are  moving  more  nipidly  in  this 
direction  than  supply  companies.  I  would  commend  this  to 
the  attention  of  the  aupply  companies.  Their  policy  of  making 
high  chargea  is,  to  say  the  least  of  it,  unprogresstve.  Only 
alK>ut  four  are  charging  so  little  as  3d.,  while  26  of  the  loc^ 
authorities  supply  at  3d.  or  less,  13  of  these  char^^e  S|d.  and 
leas.  The  Wright  system  of  charging  for  electricity  appears 
to  be  securing  considerable  support  amongst  central-statioa 
engineers,  and  the  maximum  demand  system  seems  to  have 
been  receiving  even  greater  favour.  With  both  of  these  system* 
I  can  foresee  a  trouble  in  connection  with  the  supply  of  elec- 
tricity for  heating  purposes.  Under  the  Wright  system  it 
ia  conceivable  that  the  demand  meter  may  run  to  a  moat 
unusual  height,  through  the  inconsiderate  switching  on  of 
a  number  of  the  heating  appliances  together,  the  indicator 
therefore  furnishing  quite  an  abnormal  record  upon  which 
the  charges  are  to  be  based.  Again,  with  the  maiimum 
demand  syatem,  if  the  charges  are  to  be  made  upon  the 
usual  understanding  that  the  whole  apparatua  is  to  be  run 
for  an  hour  at  the  maximum  charge  before  any  reduction  is 
made,  the  charge  cannot  come  down  to  anything  like  a  reaaon- 
able  figure.  It  is,  of  course,  obvious  that  the  whole  of  the 
appliancea  will  not  be  in  use  together,  and  I  think  this  point  is. 
worthy  of  close  consideration.  In  a  certain  kitchen  it  was  found. 
that  the  various  cooking  appliances  were  in  use  for  from  five  to 
seven  hours  a  day,  during  which  time  the  highest  point  reached 
was  1'5  kw.  The  average  consumption  during  the  day  waa  from 
eight  unita^  It  will  thus  be  seen  that  if  generating  plant  to . 
the  capacity  of  2  kw.  was  installed  for  supplying  these  cooking 
appliancea  it  would  have  an  earning  capacity  of  about  1,400 
units  per  kilowatt  installed  per  annum.  I  tind  that  the 
number  of  units  sold  per  annum  per  kilowatt  of  plant  installe4 
varies  considerably  among  the  different  stations  in  country 
towns  where  the  load  is  almost  exclusively  a  lighting  one, 
and  the  supply  is  very  small  during  the  daytime.  About  400 
or  500  units  represent  the  work  done  durittg  a  year  by  1  kw.  ; 
of  plant  installed ,  In  the  larger  towns,  where  there  is  probably 
a  small  day  supply  for  power  as  well  as  one  for  lighting  in  dark 
o^oes  and  basements,  the  demand  in  larger.  In  Brighton,  840  ; 
Kdinburgh,  6a0  ;  Glasgow,  696  ;  Manchester,  700.  It  will  be 
seen  that  Brighton,  which  might  almost  be  termed  a  country 
town,  as  there  are  no  factories  there  to  absorb  power  in  the 
day,  shows  the  best  results  of  those  named.  This,  I  think,  is 
traceable  to  the  moderate  nature  of  the  eharge  for  current.  Aa 
so  little  has  been  done  in  a  general  way  in  this  direction,  it  is 
not  possible  to  obtain  exact  data  indicating  in  any  definite 
manner  what  the  load  curves  due  to  beating  are  likely  to  be, 
but  I  have  been  able  to  build  up  from  figures  at  my  disposal  a 
very  rough  toad  curve  for  cooking  appliances.  It  is  obvious 
that  the  peaks  of  the  load  will  be  at  tne  different  meal  times. - 
The  load  will  run  up  from  6  a.m.  to  7  a.m.  rapidly.  After  thia 
it  will  he  fairly  level  to  about  8.30,  It  will  then  drop  rapidly 
until  about  i,  when  the  curve  will  begin  to  rise  again  for 
early  dinner  and  lunch  ;  from  10  untU  1  it  will  be  fairly  level, 
reaching  its  maximum  at  a  little  after  12.  After  1  it  will  faU  . 
rapidly  until  3  or  4,  when  it  will  begin  to  rise  a  little  for 
te*.  It  will  continue  to  rise  and  will  attain  its  maximum  between 
6  and  7.  After  this  the  decline  will  be  fairly  rapid,  and 
there  will  probably  be  a  little  rise  again  between  8  and 
8.  I  have  obtained  these  rough  general  results  from  the 
study  of  single  curves,  making  due  allowance  for  the  overlapping 
of  the  d liferent  curves  in  those  cases  where  meals  are  taken 
earlier  or  later* 

As  a  load  for  summer  time,  cooking  should  prove  invaluable 
to  supply  stations,  and  the  question  of  overlapping  during  this 
period  does  not  arise.  I  think  it  ia  perhaps  unnecessary  to 
deduce  evidence  that  electric  cooking  would  be  of  great 
advantage  to  central  stations  during  the  summer  time,  but  I 
may  paint  out  that  the  introduction  of  [>enny- in- 1 he-slot  gas- 
meters  in  the  South  Metropolitan  (rss  Company's  area  has  led 
to  an  enormously  increased  consumption  of  gas  in  summer,, 
mainly  for  cooking  purposes.     The  gas  companies  outfer  (if  wq 
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cMXk  wy  that  such  wealthy  monopoliea  suffer  at  aU)  from  li^ht 
IoiwIb  in  the  ■umiDdr  time  in  the  same  mi&nner  aa  do  electric 
llffht  sUtitmr  In  winter,  h*>wever.  the  cnntlitionfl  will  be 
difT^rent.  A  certittn  amnunt  of  overlappine  will  occur  owing 
to  the  prf«vailint(  faAhion  t»f  lute  dinners,  but  T  mibmit  thiit  the 
loiui  for  electric  hcfttine  i»  likely  to  be  of  sufficient  importance 
to  wjirrnni  putting;  down  Additiomd  pUiit  to  meet  thJH.  Much, 
of  course,  dc^ponflw  upon  the  acuten^^^s  t.f  the?  p^ak  nh  in  huw 
thi«  <|uaBtiMri  is  to  bo  met.  If  it  can  bo  arr^D^ed,  it  will  \m 
desiriible  to  utilise  for  heating  during  the  day  the  plant  installed 
for  lii^htin^  purposes^  but  if  the  demand  for  heatingr  f^rows  to  such 
an  extent  as  to  greatly  surpass  the  lighting  load^  the  question 
b^contes  of  lees  importance.  It  is  not,  perhaps,  within  my 
province  at  this  moment  to  suggest  how  this  difficulty  is  to  be 
met,  but  with  »ome  stations  in  this  country  the  question  does 
not  ftrise  at  the  present  time,  as  ample  [>lant  has  been  installed 
to  meet  the  Uj;htint(  requirementa  and  still  leave  a  balance  in 
hand  to  allow  for  the  overlspping.  Tliis  will  be  seen  by  lookintf 
through  the  columns  in  LU^htiurt/fi*  table  of  costs,  ^vins  the 
maximum  load  and  the  kilowatt  capacity.  A  number  of  stations 
appear  to  be  provided  with  twice  the  amount  of  plant  required 
to  meet  the  maximum  demand.  Of  ctiurse,  some  portion  f»f 
this  is  reserve  plant,  but  there  still  remains  a  {^^^^^  balance  in 
huid  to  meet  this  oontingenoy.  I  am  inclined  to  think  that  a 
secondary  battery  would  prove  of  great  value  in  raeetint;  the 
peak  difficulty,  as  there  are  several  depreftsions  on  the  day- load 
curve  which  could  be  tilled  up  if  the  c^eneratin}?  pUnt  were 
employed  during  these  times  of  lieht  load  for  charging  the 
aocumulators.  How  far  it  is  possible  to  economically' utilise 
ftooumulatora  for  this  purpose  in  alternating  supply  sUtioiis  is 
ftD  Open  question. 

While  considering  the  chari^es  made  by  the  various  supply 
4)oiDpaniet,  it  is  noticeable  that  several  have  adopted  the 
enlightened  policy  of  charging,  for  power  and  heating 
purpoBwi,  a  price  which  is  actually  leas  than  the  total  works 
oott.  Putting  on  one  side  for  one  moment  the  question  of 
overlapping,  it  b  obvious  that  this  is  a  rifi^ht  policy  to 
adopt,  as,  aMuming  that  the  plant  used  for  lighting  is 
employed  for  supplying  heating  appliances,  the  charge  for  rent, 
management,  etc.,  will  remain  practically  the  same.  The 
following  facts  with  regard  to  charges  by  different  supply  com- 
panies are  worthy  of  note.  In  Edinburgh  the  ohsrge  for  power 
is  2d*,  the  works  cost  is  *63d.  and  the  total  cost  l*15d.  per  unit. 
Tn  Glasgow  the  charge  is  made  on  the  maximum  demand  system — 
6d.  the  first  hour,  and  2^.  after.  The  works  cost  is  l*52d. 
and  the  t<>tal  c<:»Bt  l*92d.  per  unit.  In  Liverpool  the  charge 
is  2d,,  the  works  cost  l'14d.  and  the  total  osfe  l'77d,  per  unit. 
These  charges  are  moderate,  but  I  think  in  some  cases  w*3M 
ettU  bear  rediiction.  It  is  to  the  large  towns  that  we  look  at 
EfBt  for  the  intnxiuction  of  the  penny  per  unit  charge,  and  if 
theto  towns  oaii  succeed  in  getting  a  aatisfactory  day  load  the 
time  doei  not  seem  very  far  distant  when  such  a  consummation 
will  be  reached.  1  also  desire  to  draw  attention  to  the 
results  obtained  at  Cardiff,  which  are  interesting.  It  is 
one  of  thcMc  towns  which  adopted  the  fiolicy  of  charging  for 
heating  and  power  purpf>se»  at  a  less  price  per  unit  than  the 
actual  works  price.  T\u\  returns  for  the  year  1805  8hf»w 
a  consumption  of  400  units  per  kilowatt  installed.  The 
works  cost  was  then  3 'Id.  per  unit,  and  the  total  cost 
3'6dd.  per  ynit.  tho  charge  for  power  being  3d.  In  the 
return  for  1896  I  find  that  700  units  wore  sold  pi»r  kilowatt  of 
plant  tnttalled,  the  works  cost  had  come  down  t^  2'86d.  per 
unit,  and  the  total  cost  to  3'06d.  per  unit.  This  satis- 
factory  rosult  may  he  due  to  local  circumstunees  favouring 
rspid  dflvelopmL*nt,  but  the  figures  apyiear  on  the  surface  to  be 
significant.  I  sUo  desira  to  draw  att4>rnHoM  to  the  fnllowirig 
«urn»li*'«  :  iShertield  is  charging  5d.>  with  the  works  e^st  at 
l'48d.«  total  cost  2*2d.  per  unit;  the  Wefitminster  Supply  is 
charging  4d.,  the  works  cost  being  r24d.  and  the  total  cost 
2'OOd.  per  unit ;  the  Chelsea  CompanT  charges  a<i.,  with  a  works 
oost  of  r48d.  and  a  t/ital  cost  of  3'OBd. ;  and  la«t,  but  not  leaat 
in  more  aensea  than  one,  the  City  of  London  Kbetrio  Lighting 
Company  is  charging  8d.,  with  a  works  wist  of  2  46d.  and  a 
total  cost  of  3'5d.  per  unit,  T  have  the  misfortune  to  Ikj  sitijale<l 
in  a  district  served  by  the  City  of  London  4*ompanv,  which 
oompany  holds  n  monopoly  and  takes  an  advantage  of  this  to 
aftlntain  a  oliarge  which  ia  worthy  of  the  very  early  d«y»  of 
elactrio  supply.  Although  their  works  cost  compares  anything 
but  favourably  with  other  large  ttjwnft.  having  in  many  oaeee  « 
nioeh  MnaDer  output,  1  think  you  will  agroo  with  me  that  the 
etuirge  of  Bil.  is  iom^what  p^rravagant,  and  I  m^y  say  that  such 
A  eharge  n^ui.Jiif-.ly  prohibits  any  demand  for  current  for  power 

\mXid  bea'i  -ami.     It  is  true  that  a  relate  is  mndo  if  moro 

lAO  a  St  I  itv  ftf  electricity  is  uarrl    h  r  thin  in  fixed  »o 

^Ikatitisof  li  in   the  way  of  r«  ^  pric<?.     It 

lems  almost  lo  that,  in  these  n     ^  I  days,  the 

foremoet  city  in  the  wc»rld  should  be  one  of  the  worst  supplied 
in  the  matter  of  electricity. 

I  have  so  far  made  no  comparison  between  the  coat  of  cooking 
by  electriotty  and  that  by  other  nieann.  I  shall  nit  deal  with 
this  i|uestiOD  maoh  in  dotail,  as  I  think  it  more  pnictical  at  the 
ptTMent  tUie  if  *  general  idoft  is  given  as  to  what  the  actual 
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consumption  of  eloctricity  will  be,  for  the  eosl  bf 
varies  largely  under  different  circumstanees.     f  h- 

some  tigures  to  hand  obtainLNl  in  ?i  kitchen  wh*Te 
electricity  could  be  used  at  will.  Thu  hoiiachi>hl  i 
one,  consisting  of  about  Ove  ^►^trs'ins,  and  thn  cimi^ 
electricity  waa  nppr«iviTtkiiif*K  V^  nnlr*  r»*'r  w«  it  vhi 
wtis    done   «o|*'lv    '  ' 

exclusively.  L240  :  .  '1 

The  cost  then  of  t^lectricity  m  M,  |H*r  unit  la  6^,  a 
the   equivalent   ainount  of  gas  at  3a.  r*  r  1  W) 
3ft.  9<L     The  figur<*8  of  con.sumption 
are  the  most  convplete  at  my  disprjaal. 
brini^ingthembeforevour  notice,  but  T  '% 

which  indicate  that  the  or»n*iump»ton     ' 
below  the  figures  ;*iven  when  •  n 

and  with  care.   Foi  small  inai  ? 

one  may  assume  roughly  that  k  nnit  i>er  bo-  -^ 

f or  all  cook i n e  i>ri  r pimm.    Those  fi gu res  wi M  / 

in  larger  establishments,  and  exnerienoe  set  r| 

Is.  2d.  a  unit  as  a  sufhcient  allowanoe  in  ^  ^ 

than  30  or  40  persons  have  to  be  provm* 'i  t^r, 
results  will  be  obtained  where  there  is  a  hoi-wd 
Many  of  you  are  probably  aware  ^'-t*  '■■'*ting  wa^ 
frricity  is  a  most  tmecrjnomic*!  pi  ,  at  anv 

present  prices,  and  where  an  ealal  1,^^.  ...  .1  ia  sqIS 
it  is  always  recommended  that  a  tlow-oombuatiofi  M 
to  supply  all  (he  hot  water  for  the  household*  In 
such  a  Htove  is  already  fitted, 

Tliere  is  one  direction  in  which  one  might  ealial 
development  of  electric  cooking,  and  thai  «i  & 
architect*  will  arrange  for  a  general  hot- water  i 
whole  building,  as  I  believe  is  now  done  in  masy 
cooking  prc^enta  auoh  an  advantage  that  an  iinpoi 
ment  in  this  direction  should  take  place  wben 
companies  are  convinced  of  the  advanta^ie  of  ej 
prices  as  will  be  generally  acceptable.  I  think 
suflicient  to  indicate  that  even  with  eteotricity  at 
electric  cooking  is  not  ©xtravsL' v 
father  great  advantages  are  taken  ii 
the  economical  results  from  the  p*?necT.mii 
ought  t-o  bo  received  with  prompt  favour, 
before  long  those  responsible  for  elec*-'"''v 
to  make  a  detinite  move  in  the  dev**' 
ing  and  cookint;.  It  is  not  sufHcieii' 
price  of  electricity  to  a  reasonable  fiquro, 
oorpomtions  have  already  done,  but  utvw^  »l 
induce  f>eople  to  become  users  of  eUe* 
than  lighting.  It  may  be  said  that 
province  of  electric  supply  concerns,  but  if  tha 
undertake  the  su^jply  of  light  to  towns,  it  is  sureljr 
it  is  to  their  advantage  to  put  every  facility  in  lk«! 
ratepayers  to  use  as  much  electricity  as  ptjsatblt^ 
needs  no  Jirgumont  to  convince  a  company  that  its  ^ 
be  to  try  and  obtain  as  many  users  as  poeaible«  \ 
lighting  or  p^wer  or  heating,  as  every  unit  sold  m«M 
amount  of  profit.  It  mti»t,  theref«»re,  lie  of  advmntn^ 
undertaking  its  own  sup  '  '1  as  much  elec4ridl 

not  in  this  ca»*<?»  in  the  it  the  sh.&rehn)de«<s 

interests  of  the  ratepayt^T.^.  i  n«  hire  svaieo,  wh 
companies  are  much  in  favour  of,  nhould  be  edil 
ponsible.  One  of  the  diificultitss  which  has  Ijeen  we* 
attempt  to  d<^vf»lop  eWtrif^  heatini;  is  the  high  ftnl 
apparatus.  This  ib  lani««ly  owinir  to  the  oovopeilil 
output  of  heat  ins?  apparatus  at  the  pr*>ainil  tiuiii.! 
owing  in  n<»  small  d»*irr<*e  fo  the  manv  diflF«^r«M»t  v^tlf 
the  gtwwls  have  t^>  be  made  up  for.  You 
pnaed  to  learn  that  there  are  lui  less  than  1 
in  general  use  at  the  preaent  time,  and  ?ou 
ciat<>  that  this  docis  not  tend  toward •  fhi*  c^i?* 
appliances.     1   have   little  doubt,  if  Kti  \i 

pared  to  givo  tbh  m;it*rr  tbclr  cariiful  s 


T 


1 


?apff^ 
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and   manufn^ti 


iiij^ht  be  crmie  t*>  WiwesMi  I 
HO  aa  to  meet   these  liillij 
n,  in  paaaing,  that  maoT  ■ 
no  power  to  libi 
.(iBeomfiai^^  '  f 
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io*  haviB  no  power  to 
rfttii^  in  11 
the  probfi  I 
that  all  c<' 
should  in 
can  obtain  t  u.^ 
I  hav«*  now  • 

heating  plant    u.    ^    t 

reaidcocea  and  factories.     In 
projwrlv  maoairH  pri^at«  i\u*-i   _.; 
por  unit,   and   in   rrsidi^noee  wbere 
would  aim  pi  v  mi*an  running  the  plaiil  m  IWw  h^nint 
if  electric  c* coking  apparatus  were  adonled,  i% 

extra   wear  and   tear  of   tht>    pUnt  U  nr-ki  w! 

justified  in  dotpk'.  and  i>:  iaiMae  kti 

mmi  of   his  limo  to  thi^  !ant,  th^ 

tioiial  coat  incurrt*d  is  ll  s 

waate  used.      This  may 
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the  CAM  of  a  gas-engine  supplied  with  town  gas  at  3a.  per 
00  cubic  feet,  and  consuming  20  cubic  feet  per  brake  horse- 
verboor,  tbe  cost  per  unit  would  be  l'18d.  In  the  case  of 
engine  supplied  with  producer  gas,  and  consuming  l^b.  of 
il  per  brake  horse-power  hour,  the  cost  would  bo  '26d.  per 
Dt,  with  coal  at  208.  per  ton.  With  steam  plant  the  cost  of 
■1  consumed  will  vary  considerably,  but  in  no  case  where 
wooably  economical  plant  is  installed  should  it  exceed  2d.  per 
wk.  In  factories  where  large  electric  lighting  plants  are  in 
■I  the  same  ailment  holds  good.  The  probability  is  that  the 
J  engines  are  supplied  with  steam  from  the  main  boiler 
,  and  the  man  in  attendance  on  the  general  machinery  is 
1  to  look  after  the  electric  lighting  plant.  The  cost  of 
_^  Dg  electricity  during  the  daytime  for  cooking  meals  for 
irtiffof  this  establishment,  and  perhaps  for  the  employes, 
\h  nch  a  case,  almost  a  negligible  quantity.  It  may  be  con- 
liaperfluous  to  mention  that  water-power  installations 
lis  ideal  opportunity  for  the  employment  of  electric  heating, 
IB  ito  eoantry  the  amount  of  water  power  available  is  but 
It  will  be  obvious  to  you  that  in  country  houses  lighted 
|the  agency  of  water  power  there  could  be  no  cheaper  means 
king  aud  heating  than  by  running  t4ie  generating  plant 
I  the  day.  The  cost  of  fuel  is  nil,  and  it  is  a  fact  that  in 
f  eonntiy  houses  in  Scotland,  where  coal  has  to  be  carted 
f  Biles,  each  installations  are  in  existence,  and  there  should 
i  in  recommending  the  adoption  of  heating  and 
I  appliances.  As  a  matter  of  fact,  several  houses  have 
^adopted  this  plan  with  great  satisfaction.  Abroad,  of 
,  tbe  conditions  are  different.  Large  water  powers  are 
I  in  different  countries,  and  there,  at  any  rate,  should 
1  for  the  development  of  heating  and  cooking  in  which 
*1  stand  absolutely  unrivalled.  The  largest  order  for 
ndiators  ever  received  was  placed  not  long  ago  for 
offices  sapi^ied  from  a  water-power  installation, 
fc  here  make  a  small  digression  to  call  your  attention  to 
ideas  some  people  hold  with  regard  to  electric 
Ad  establishment  in  Liverpool  had  just  installed  a 
i  economical  plant  for  electric  lighting  purposes,  and  it 
I  piKHwsed  to  the  owners  that  they  should  use  it  during 
jtiae  for  cooking  purposes.  I  was  asked  by  the  electric 
Ifloitocton  to  loan  some  apparatus  for  testing,  and,  the 
Han  being  distinctly  favourable,  this  was  done.  A 
I  ker  I  was  informed  that  the  committee  would  not 
iikdtik  cooking.  I  was  anxious  that  the  test  should 
'mb  made  under  my  supervision,  but  it  was  not 
seoeamy  for  me  to  be  present.  Enquiries  were 
■d  I  found  that  the  committee  itself  had  superin- 
I  As  experimenta  and  had  insisted  upon  the  food  oeing 
I  on  tbe  appliancee  before  current  was  turned  on.  As 
i  tk  elementary  rulee  of  cooking  is  that  the  apparatus 
1  be  basted  up  to  the  proper  temperature  before  the  food 
1  it,  you  will  understand  that  such  an  experiment 
id  to  failure.  I  relate  this  instance  as  an  illustra- 
tbe  common  idea  that  electric  cooking  apparatus  it 
bol doing  things  which  no  one  would  think  of  expecting 
I  Biiaaiy  cooking  apparatus,  and  simply  for  the  reason 
^tbwoid  ''electric'*  is  used  in  connection  therewith, 
ibctrieal  engineer  at  one  time  or  another  has  met 
fieriiar  ideaa  of  this  sort.  There  is,  of  course,  nothing 
electric  heating  and  cooking  appliances.  The 
which  we  claim  for  them  are  :  (1)  that  they  are  more 
in  point  of  heat  utilised  than  any  other  appliances  ; 
ftej  are  quite  without  equal  in  point  of  cleanliness  and 
coBveDience  ;  (3)  that  there  is  practically  no  waste  of 
m  the  cooking  ;  ^4)  that  by  their  means  cooking  is 
to  a  nmple  science,  and  absolutely  uniform  results  can 
this  being  due  to  the  ease  with  which  the  heating 
eontroUed  by  switching.  In  the  oven  it  is  usual  to  fix 
HMfeer  indioadns  on  a  dial  on  the  front  of  the  door,  and 
^tMpeiatares  can  be  maintained  within  a  few  degrees.  I 
'~^*  >  cUim  that  such  appliances  are  perfectly  free  from 
as  attend  the  uae  of  gas  cookers.  Explosions  are 
d  the  risk  of  fire  is  nil. 
Mv  beg  of  you  to  spare  me  a  few  minutes  for  the 
of  electric  heating  by  radiators.  I  have  already 
it  Um  oommenoement  of  this  paper  that  this  subject 
ttBBdflsation  from  quite  a  different  point  of  view  to 
ttokbig.  Assuming  for  the  moment  that  there  is 
^b»  any  large  development,  you  will  at  once  observe 
«31  bring  no  load  to  the  stations  during  the  summer 
l>oviDgtolhe  large  amount  of  current  the  radiators 
tbij  will  make  Uie  winter  load  heavy.  It  may  be 
■MM  who  adopt  electric  cooking  may  be  inclined  to  use 
iMtudaring  the  summer  time  only,  on  account  of  its 
>^  a  tbe  mme  way  as  people  now  adopt  gas-ovens, 
*|  to  tbe  ON  of  the  kitchen  range  in  winter.  If  this 
!■•  to  aiqr  large  extent  it  would  probably  meet  the 
^  sad  it  aught  eweii  be  desirable  for  supply  companies 
tipMil  tame  for  the  uae  of  electric  cooking  appliances 
■MI9  ■■d  inereaae  these  charges  during  the  winter. 
■■ivbaplan  k  feasible  or  not  will  have  to  bo  ascer- 
^■tbeproUmn  develops,     Whdn  eetiiuHtiig  roughly 
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what  current  radiators  are  to  be  wound  for,  for  a  given 
space,  I  generally  assume  that  500  watts  will  be  necessary  per 
1,000  cubic  feet  of  space  in  the  coldest  weather.  This,  of 
course,  is  only  a  very  rough  guide,  and  in  every  case  the  general 
conditions  must  be  taken  into  consideration.  In  my  office 
in  the  City,  which  has  a  capacity  of  2,000  cubic  feet,  with  one 
outside  wall  almost  entirely  consisting  of  window  space,  I  rarely 
use  a  larger  radiator  than  one  absorbing  600  watts.  In  very 
sharp  weather  I  have  found  it  necessary  to  put  two  of  these  on 
for  the  earlier  part  of  the  morning,  and  sometimes  on  Mondays, 
after  a  continued  frost  extending  over  Saturday  and  Sunday. 
In  this  instance  it  will  be  seen  that  a  less  quantity  is  required 
than  500  watts  per  1,000  cubic  feet  of  space.  In  the  case  of  a 
building  with  several  thin  outside  walls  and  other  unfavourable 
conditions,  probablv  more  than  the  500  watts  would  have  to  be 
provided  for.  With  radiators  consuming  this  amount  of  energy 
you  will  appreciate  that  electric  heating  is  not  likely  to  receive 
much  support  when  such  charges  as  8d.  per  unit  are  made.  At 
the  beginning  of  last  year  I  was  rec^uested  by  an  architect  to  fit 
nine  radiators  in  a  spacious  office  in  the  City.  The  firm  was  a 
wealthy  one,  and  expense  was  not  considered  an  imp  irtant 
matter  owing  to  the  convenience  of  the  electric  radiators. 
I  pointed  out  before  the  order  was  placed  that  the  cost 
of  current  would  probably  be  very  high,  but,  notwith- 
standing my  warning,  it  was  decided  to  have  the  radiators 
fixed.  After  they  had  been  running  for  three  or  four 
months  I  was  informed  that  the  cost  was  so  excessive  that 
their  use  would  have  to  be  discontinued.  With  one  or  two  small 
exceptions  these  are  the  only  radiators  ever  installed  in  the  city  of 
Ijondon  ;  and,  while  the  prices  are  maintained  at  the  present 
figure,  little  development  is  likely  to  take  place,  and  yet  the 
City  is  an  almost  ideal  place  for  the  uae  of  electric  radiators, 
owing  to  the  fact  that  the  bulk  of  the  offices  close  at  an  early 
hour,  and  that  the  occupiers  are  willing  to  pay  a  good  price  for 
so  convenient  and  sanitary  means  of  heating  as  electric  radiators 
provide.  Experience  shows  that  even  at  so  high  a  figure  as  3d. 
or  4d.  there  is  considerable  demand  for  electric  radiators,  and 
this  is  not  surprising  when  one  considers  that  the  heat  produced 
is  of  exactly  the  quality  that  one  could  desire.  It  is  not  sufficienUy 
high  to  deprive  the  air  of  its  moisture.  There  are  no  products 
of  combustion  to  vitiate  the  atmosphere,  and  the  radiators  are 
turned  on  and  off  with  the  same  ease  as  the  electric  light.  It 
is,  of  course  obviour.  that  persons  of  means  will  be  the  first  to 
adopt  electric  heating,  and  that  at  the  price  diminishes  so  those 
of  less  liberal  incomes  will  be  able  to  avail  themselves  of  this 
method  of  heating.  This  is  simply  a  repetition  of  the  expe- 
rience met  with  in  connection  with  the  electric  light.  There  is 
one  direction  in  which  electric  radiators  should  prove  valuable, 
and  this  is  in  ship  heating.  The  present  system  mostly  in 
vogue  is  steam  heatmg,  and  this  is  constantly  a  recurring  souroe 
of  trouble  and  vexation,  and  also  of  expense.  Electric  radiators 
can  be  fitted  on  board  ship  with  very  much  greater  ease  than 
steam  radiators  and  piping,  and  give  absolutely  no  trouble  when 
once  installed.  The  cost  of  installation,  including  the  additional 
generating  plant,  is  very  little  in  excess  of  the  fitting  of  steam 
heaters,  and  in  some  cases  may  be  even  less.  I  am  sorry  that 
the  time  at  my  disposal  will  not  admit  of  my  enlarging  on  this 
and  many  other  points  of  interest  in  connection  with  electric 
heating. 

During  the  last  few  minutes  left  at  my  disposal,  I  would 
briefly  call  your  attention  to  other  directions  in  which  electric 
heating  is  capable  of  considerable  development.  Hot-cupboards, 
for  use  in  dining-rooms  and  serving-rooms  of  private  houses 
and  clubs,  have  been  received  with  some  little  favour ;  and  as 
they  are  generally  brought  into  uae  after  the  main  work  in  a 
kitchen  is  finished,  they  will  doubtless  help  to  fill  up  the  dip  in 
the  load  curve  which  occurs  after  mid-day  and  during  the 
progress  of  late  dinner.  While  they  take  a  considerable  amount 
of  current  while  heating  up,  they  are  not  in  use  for  sufficient 
time  to  make  the  cost  of  much  account.  Hot-plates  of  various 
types  are  in  use  for  keeping  plates  and  dishes  warm  during 
meals,  in  a  similar  manner  in  small  establishments  where  hot- 
cupboards  would  not  be  required,  and  these  would  all  be  an  help 
towards  filling  up  the  after-dinner  depression  in  the  load  curve. 
I  cannot  now  make  detailed  mention  of  the  smaller  heating 
appliances,  but  I  think  that  thoir  employment  is  one  worthy  of 
some  consideration  by  supply  companies.  If  they  are  at  all 
largely  adopted,  they  would  be  of  value  in  increasing  the  day 
load,  and  it  is  likely  that  they  would  be  employed  at  times  when 
the  cooking  apparatus  would  nut  be  in  use.  Take,  for  instance, 
the  electric  kettle.  E«ch  kettle  takes  from  300  to  500  watts, 
and  they  are  mainly  used  fur  preparii)g  tea  in  the  afternoon. 
It  is  conceivable  that  if  used  in  large  numben  they  would  help 
to  fill  up  the  somewhat  awkward  dip  in  the  curve  occuring  about 
about  three  or  four  o'clock  in  the  afternoon,  after  the  hot  cup- 
boards and  plates  had  gone  out  of  use. 

la  conclusion,  I  will  ahk  you  to  be  as  lenient  as  possible  when 
parsing  judgment  upon  this  paper.  I  am  well  aware  that  I  have 
been  guilty  of  some  temerity  in  venturing  to  read  a  paper  ui)on 
a  subject  about  which  there  is  so  little  practical  knowledge. 
My  excuse  for  doing  so  is  that  I  believe  there  is  a  reasonable 
probability  of  considerable  development  in  this  direction  in  the 
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fldftr  future  ;  and  I  hope  that  the  dgures  which  I  have  placed 
before  you  may  help  electrical  cDgineera  and  otherK  iritoroateil 
to  underatand  better  the  claimtt  that  thia  branch  of  electrical 
engineering  bai  upon  them.  I  have  attempted  to  deal  with  the 
problem  aa  widely  as  possible,  and  I  hope  that  the  aspect  of 
affairs  from  the  central- station  engineer's  point  of  view  may 
receive  aome  consideration  during  the  diacuaaion. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Jan.  27. 


At  laet  night^B  meeting  of  the  Institution  the  following  were 
the  candid  atea  balloted  for  i 

Mfmlter. — A,  E.  B,  Ridley,  San  Fransci^co,  California.  U.S.A. 

As-foeiafrSt^C  L\  AtohtKOn,  2,  Pandora  road,  West  Ham p« toad, 
N.W*;  R.  J.  H.  Beaty,  'm,  VV el IcIobo- terrace,  Blackmore  lano, 
Leeds;  J.  N*  BvUihomji,  opposite  Railway  Station,  Grand- road, 
Bombay;  I.  Bultin,  B,A.,  Na%'arino,  Bournemouth;  A>  Q. 
Carnegie,  Borrea  Coal  Company,  Limited,  Siteramjx>r.  E.I.R., 
Bengal  ;  E,  T.  Everett,  11»  Albemarle  street,  Clcrkenwell,  E.G.; 
S»  HeamOr  Public  Works  Dej^^artment,  Madras ;  8.  Paul?,  7*2, 
Merton  road,  Wimbledon,  S.W.;  \V,  Powles,  249-*J51,  Kensal  road, 
W,;  F.  H.  Read«  I,  Hampton  Villa*.  Sydney  road,  Enfield  Town  ; 
H.  Sclater,  .>t,  (>rindlay^street,  Edinburgh  ;  J.  Shaw,  Isle  of  Man 
Tramways  and  Electric  Power  Comfiany,  Limited,  Dou^lae,  lale 
of  Man;  E.  F.  SzTumperj  Ulanteitij  Kew  Gardens,  W.;  K.  Mt 
Tarachand,  Burlington  Houee,  Cumballa  Hill^  Bombay  ;  H.  J« 
Taylor,  The  I^wn,  Melboum,  Cttmbridgeehire  ;  J-  A.  Walker, 
300,  St.  Vincent'gtreet,  Gla^pow  ;  \\\  B.  Walker,  55,  George-street, 
Edinbnr^ch  :  1t«  C.  Weston,  28,  Kildare- terrace,  Bayswater,  W, 

8tude7as.^A.  Marinier,  5».  Craven  Park.  WiUeaden,  N.W,;  C. 
B.  Monsoo,  Veatry  of  St.  Mary  Abbotte,  Keosington,  W'.jC.  J. 
Simeon,  Faraday  Uoude,  Charing  Cros*  road,  W.C;  H,  Stephens, 
The  Corse,  Knut^ford,  Cheshire;  H«  J*  Winton,  Speldfaurfit,  Tao- 
bridge  W^ella. 

The  following  was  the  paper  read  : 

Notes  on  the  Electro  chemical  Treatment  of  Ores 
Containing:  the  Precious  Metals. 

BY     MAJOR-OENEKAL     C,     K     WEBBER,     L\B>,     R,K,     (RKT.), 
HAX\^.^  l»AST-rRESILiKNT, 

The  precipitation  of  gold  and  silver  ^ith  the  aid  of  an  electric 
current  has  a  hiatnry  which  may  help  my  audience — many  of 
whom,  I  think,  are  more  or  leaa  acquainted  with  the  subject — 
to  appreciate  the  present  situation  of  a  c^ueation  which  cannot 
be  devoid  of  interest  to  our  Institution.  If  we  go  far  enough 
back  in  the  Bubject,  we  shall  find  that  in  1835  to  1340  Becquerel 
used  a  saturated  solution  of  common  salt  for  dissolving  com- 
pounds of  silver  and  lead^  and  subjecting  the  solution  to  the 
electric  current,  both  to  hasten  the  reactions  of  the  process^ 
and  better  to  utilise  the  precipitating  agent.* 

In  1843  Prince  Pierre  Bagration  described  in  the  Bulletin  dr 
VAcaiicmie  dt\^Srinicri(if  St,  P t' t ersbt f nrg  iome  experimonta  with 
finely -divided  gold  dissolved  in  an  aqueous  solution  of  potassium 
cyanide  under  the  influence  of  the  galvanic  current,  by  which 
means  he  precipitated  the  precious  metal  on  a  copper  cathode. 
In  1867  Julio  ij.  Rae  pro|.K>8edf  in  the  l-nited  States,  a  method 
of  treating  ores  containing  gold  and  silver  mixed  with  a 
suitable  solution,  such  as  one  of  cyanide  of  potash  in  water, 
by  the  action  or  aid  of  a  current  of  electricity  ;  suggesting  at  the 
aame  It2nei»  in  add  it  ion «  the  affitrntion  of  the  solution.  Although 
Rm's  nropoaala  are  said  to  have  never  gone  beyond  an  experi- 
meutaJ  ttage^t  in  his  deeoription  is  found  the  combination 
of  (1)  a  circular  veasel  to  contain  the  ore  ;  (2)  a  solvent  in 
solution  ;  (3]  a  stirrer,  or  agitator,  on  a  verticsl  shaft,  working 
with  a  rotatory  motion  within  the  vessel,  the  stirrer  being  con 
oected  with  one  electrode,  and  a  conducting  metal  plate  which 
lupportA  the  charge  under  treatment  within  the  vessel  being 
eooneeted  wi th  the  other  electrode,  of  a  source  of  electricity > 

*  Prof.  Si  1  vaults  Thompson  has  sent  me  the  folio  wing  extract 
from  "The  Memorials  of  Andrew  Crosse/*  pubtiBhed  in  1857  :  Id 
1837  **I  took  a  piece  of  quart ly  gold  ore  from  California,  which 
weighed  4,3ij6  gratnv,  and  reduced  it  to  coarse  powder  in  an  iron 
mortar,"  **  roasted,"  and  *'  repowdered  "  it.  **  Of  this  powder  I 
took  IptHHI  ^ff"'*  -  •'■1  "•-'  ►k."»"  i'*»"  H  Wedgwood  mortar,  hnving 
first  thrown  ure  mereury.     I  then  {tartly 

filled  the  mriF  te  carbonate  of  ammonia,  and 

OOnneeted  th«  morcury  wtih  the  uogativo  pole  of  a  very  weak 
voltaic  battery  of  Ti  pairs  of  cylindcis,  keeping  up  the  action  for 
five  boors.  ...  I  next  weighed  the  mercury,  having  carefuny 
dried  it.  Its  weight  wa«  'JiC*  grains,  which,  when  eva|iorated  in  a 
blacklead  crucible,  yielded  eight  grains  of  gold.  ...  1  teeted 
the  reaidue,  .  .  .  mo  that  the  above  elestneal  prooese  had  only 
left,  after  five  boure*  action,  one-seventeenth  part  of  the  gold 
untouched.*' 

t  BAio  (Fig.  1}  describes  the  employment  of  ajar  or  vat,  A  of 
an  insulating  material,  which  contains  a  stirrer  in  the  form  ot  a 
oage,  B,  carried  by  a  vertical  shaft,  C,  which,  resting  on  the 
bottom  of  ttie  jar,  is  made  to  revolve  on  itA  nxts  by  means  of  m. 
pulley,  1).  This  stirrer,  oombined  with  the  plate,  1*,  on  which  the 
axis  of  the  itirrer  rests,  and  on  which  the  pulverised  ore  is 
depoeitod,  oonatitutes  one  (the  |»osiUve)  electrode;  the  other 
ebotrode  is  connected  with  a  metal  plate,  E,  i*ui)|iended  in  the 
i  above  the  stirrer* 


In  December,  1882,  Measra.  Breakell  and  Ilayerma  p« 
South  Australia  a  means  of  treatment  of  aliiaea  hy 
03mbitied  with  an  electrical    current   and 
nearly  all  respects  they  copy  Rae,  except 
solvent  of  the  precious  metals  ]>resent  in  thft 
treatment.  *^ 


In  passing,  I  must  mention  Barker'a  appai«tai  ol 
extracting  gold  and  silver  from  '' sands "  oositmmiiM 
which  we  find  the  use  of  a  mercury  eaUiodo,  eoali 
stirrers  on  horizontal  shaf ta,  which,  howarrer,  did  aol  a 
the  anode.  Also  Body^s  procees  of  1883»  whieli  Ml 
dJrum  and  ball  crusher  of  ore  containing  pioeicMia  iMf  ^ 
had  been  previoualy  ground  and  dissolved  in  a  sol«ui 
ing  ferric  salt.     The  axle  of  the  rovokiciK  drum  oanii 


Fto.  ± 

anodes,  and  tlie  walls  of  the  vesa«i  and  IImi 
cathodes,  on  which  the  noble  metals  after  Kiliyliofi  an 
elect rolytically.  Mercury  is  used,  but  ottfy  lor  IIm  | 
collecting  the  free  gold  and  silver. 

I  propose  to  avoid  as  far  aa  ponlblt  ullnainm  1^ 
number    of    Inventions     which     deal    ehiefij    with 
atnalgamation,  but  it  ia  difficult  not  to  refer  to  «o«M 
which  use  eleetriokl  deposition.  Thus,  wlien,  in  1888|  I 
and  Forrest  investigated  the  cHemisuy  of  and 
world  renowned    process,   they  ao«m   to  lBaf« 
having    tried    it,    discarded,   Uie  aMJstaiKW    of 


"  In  their  apparatus  (Fig,  *il,  A  ia  the  vesial,  or  '*  t*^; 
the  operation  is  performed.     B  is  a  revel vlii|(  skall,  oartjpl 
or  rakes,   C  C,   which  is  connected  by  a  oootad*, 
mercury,   on   the  top  of    the  shaft,   with   ib* 
battery.     Thc^  iu  wb^cb  thsaxis  revolvisls 

the  veeoel.     J  Ue  poaUion  of  a 

means  of  whiLl.  .    .    ..  olvod.    The 
is  connected  with  the  vessel,  wbiob 
material ;  so  that  the  vosee)  itself,  as  well  aa  lbs  mmmnf 
the  bottom  of  it,  constitutes  the 


axjs  rvvcM v^a  ■  v^mm 

of  a  paltoy  sn  lib*  i 

naprative  pole  ef  ikl 

I  IS  of  tnm,  «r  mtk 
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ixm  wiUi  A  we&k  aolution  of  potaBsbm  csyamdd, 
of  &  groftter  expenditure  of  chemiimlsf  which  they 
JO  be  th^  result^  and  ako  bocau^e  they  belie  fed  it 
ed  tlie   solution   of  &Qy   baaer   metals  together   with 

And  silver  which  might  be  preaont  in  the  ore,  and 

the  ^xtra  expanse  of  their  separation.  I  need  not 
r  to  the  rea^onfi  for  MacArthur  and  Forrest's  rejec- 
lectricity,  nor  to  the  weU-known  Siemenfl  and  Halake 
in  which  *^ circulation"  of  the  aolution  by  gravity  is  an 

fe^ure^  aa  1  wish  to  direct  your  attention  more  par- 
to  thoee  procesaes  in  which  the  combination  of  simibir 
v  with  ^^  agitation  ''  Are  included.  Following  on  Rae 
ikellf  in  1891  Hannay  described  and  patented  in  the 
Ongdom  a  process  and  an  apparatus  for  '^extracting 
m  minetBla  containing  it,  hy  aubjecting  the  finely 
ed  mineral  mixed  with  a  lolution  of  cyanide  to 
ictinn  and  agitation  in  the  presence  of  mercury/'  In 
^en— which  it  ia  not  understood  was  ever  put  to  work 
ctical  ac^e,  and  which  it  is  believed^  in  common  with 
ecesaora^  ia  not  described  ao  that  the  ordinary  intelligent 
ii^  mind  could  erect  the  apparatuj^  and  work  it  auceess- 
lere  ia  found  the  combination  of  (I)  a  circular  vessel  or 
I)  an  electrolyte  coniiating  of  a  aolution  of  cyanide  of 
D,  mixed  with  pulverised  ore  ;  (3)  a  stirrer,  or  agitatoff 
deal  akaftt  standing  in  the  middle  of  the  v easel,  and 
r  fetation  on  ita  axia ;  (4)  one  electrode— the  anode  which 
lie  is  a  cylindrical  block  of  carbon — being  auspended  or 
the  middle  part  of  the  veasel.  Two  examples  of  the  appa- 
t«  publiahfii  in  December,  1891,  and  in  one  of  them 
rcae)  we  find  another  condition  in  combination  with 
e,  which,  so  far  as  I  can  discover,  but  for  the  proposal 
dl  and  Hay  craft  in  1882,  would  be  the  (irst  example  in 
a  bottom  of  the  vessel  d^cribed  as  of  '^  basin  si) ape, 
>g  mercury,'^  aa  in  the  case  of  the  ordinary  amalgamat- 
iaaleo  the  cathode.  Examination  of  the  description 
wthode  will,   I   think,  not  satisfy  electricians  of  its 

nine  without  important  modifications.  The  use  of 
or  oxidiaing  agents  other  than  potassium  cyanide  ia  not 
,f  and  the  strength  of  the  cyanide  solution,  current,  etc., 
mi,* 

eiufcs  an  interesting  description  of  a  process  patented 
ly  Mr,  Molloy,  M.P,,  who^  between  1884  and  1887,  had 
II  the  subject  in  a  di^crent  manner.  Although  it  does 
de  all  ^e  features  of  treatment  to  which  I  wish  to 
■yidff  ita  ehemicaJ  reactions  are  not  without  interest 
ibjeet.  It  involves  at  first  sight  two  stages,  but  really 
ir— namely,  finite  the  solution  of  the  gold  contained  in 
■ed  ore  by  means  of  bromine,  chlorine,  cyanogen,  or 
■poimdB  ;  secondly,  the  chorgtag  a  mercnry  cathode, 
rms  the  bottom  ol  a  treatment  tank,  electrolytically, 
afldmn  or  other  alkaline  metal,  free  potassium  being 

by  the  mereury  ;  thirdly,  the  introduction  to  the  tank 
slotioD,  aod  its  treatment  therein  ;  and,  fourthly,  the 
erf  the  solvent  by  regeneration,  t 


I  act  two  fartne  of  this  apparatus  (see  Figs,  3  and  4). 


In 


i  m  a  eytijidri<»,l  veeeel^  A,  with  a  revalvtog  yortical 
id  by  a  pulley,  F.  The  shaft  carries  what  is  called 
'  which  ifirvee  only  for  the  purpoae  of  stirtiDg  the 
sof  tbevesseL  In  each  sec  Hon  a  hollow  cup- shaped 
irhoa  b  ihown,  which  cooBtittites  the  anode,  and  is 
ctb  the  poiiti^G  conductor  from  a  dynamo.  In  the 
ti  the  cathode— which  is  formed  of  carbon  plates,  F, 
Hlar  frame,  F— m  fixed  above  the  propeller.  In  No.  4 
hila^of  mercarr  which  Uee  in  the  ^*  basin  ^shaped'' 

Milage,  althongh  it  ia  not  so  described^  Molloy  must 
ptlriEJMd  ore  to  a  process  of  leaching  to  obtain  his 
/  Aii€b,    The  following  actuation  exproises  it : 

i0iO+#KCll^2AttgKAn(CN)J+2KOH, 


The  entire  absence  in  the  specification  of  the  position  of  the 
other  electrode,  and  tho  description  of  his  apparatus  ^^uo^ 
confined  to  merely  the  words  **  many  forms  of  construction, 
seem  to  exclude  claimB  to  originality  in  that  raspect,  there 
being  no  attempt  to  describe  something  that  the  ordinary 
engineering  mind  can  construct  or  piit  to  work.  In  January, 
1695,  E,  D.  Kendall  applied  for,  and  in  August,  1804,  was 
granted,  a  patent  in  the  United  States  for  a  method  which 
claims  to  be  *^  a  method  ^'  of  treating  pulverised  gold  and  silver 
ores  with  sodium  dioiide  and  a  **  suitable  cyanide  "  in  a  water 
solution*  The  quantitiei  of  chemicals  to  the  ton  of  ore  are 
21b.  of  eodium  dioxide  N%0^}  and  71k  of  potassium  cyanide 
(KCN),  but  theae  may  vary.  The  treatment  may  be  by  lixivia- 
tion,  *'with  or  without "  agitation.  And  the  precious  metals 
may  be  separated  from  the  lixivium  by  "electrolysis  or  other 
suitable  means,"  No  apparatus  or  special  means  are  described. 
Also,  in  December,  X895,  Cart  Piekticker  obtained  a  patent  in 
New  Zealand  for  the  extraction  of  gold  and  silver  from  orea^ 
both  in  thi  form  of  sulphide  and  in  ores  in  which  the  precioua 
metals  exist  in  a  state  of  '*  extremely  fine  division/'  The  use 
of  this  process  was  chietly  the  cause  of  the  well-known  litigation 
between  the  Cassel  Gold  Extracting  Company,  the  own  era  of 
the  MacArthur-Forreat  process,  and  the  Cyanide  Gold  Rocoveiy 
Syndicate,  by  which  an  attempt  to  monopolise  the  use  of 
potassium  cyanide  in  all  processes  of  gold  extraction  throughout 
the  world  broke  down.  It  is  for  this  reason,  and  as  hel|>ing 
to  explain  thediference  between  "agitation"  and  "circulation 
in  a  cyanide  solution,  that  my  notes  include  its  description.  Its 
essential  features  may  be  briefly  described  as  ^*a  process  of 
separating  gold  and  silver  from  their  ores,"  which  consists  in 
treating  the  powdered  ores  with  a  solution  of  cyanide  of 
potassium,  in  conjunction  with  an  electric  current  of  low 
tension  used  for  the  purpose  of  the  deposition  of  the  precious 
metals.  In  order  that  the  process  may  go  on  continuously,  he 
produces  a  circulation  of  the  liquid  through  the  apace  between 
electrodefl_j  which  are  fixed  reepectively,  the  anode  at  the 
bottom^  and  the  cathode  at  the  top  of  a  tank.* 

{Tit  ha  co^dimied^) 


!□  theseeond  stage  his  alkali  metal  is  an  alkali  salt— L^.,  potas 
stum  carbonate  (KjCO^}  or  a  sodium  carbonate,  etc.  No  reference 
is  made  to  the  anode  used  in  eloctrolytically  charging  the  cathode, 
but  the  object  to  be  attained  i^  apparently  that  the  mercury  in 
che  cathode  shoutd  take  up  free  potassium,  forming  an  amalgam 
of  these.  This  addition  may  be  made  mechanically  an  an  altera a< 
tive.  In  the  third  stage,  which  ts  that  in  which  the  extraction  of 
the  precious  metals  takofi  ptace^  the  aolution  comes  in  contact  with 
the  previously  prepared  mercury i  It  la  said  that  it  *^  rests  or 
parses  over^'it^BO  it  is  nob  an  '*  aeitation/'  though  it  may  be 
called  a  *'  circulation  *'  process.  Although  it  is  not  easy  to  gather 
from  the  iuveotor-s  desedptloo  that  he  usea  electricity  in  this 
stage,  it  is  evidently  implied,  because  the  reactions  in  the  following 
equations  could  not  otherwise  be  eifected  : 

2[KAu((JN ) J  -^  H..  -=  2KCN  +  2HCN  +  2Au  i 

2CNH  +  2K0H  ^  2KCN  +  2H,0, 

In  the  tirit  equation  we  have  the  action  of  the  nascent  hydrogen 

on  the  double  cyanide  of  gold  and  potassium  cyanide,  producinj^ 
metallic  gold  and  hydrocyanic  acid.  The  gold  is  precipitated  and 
absorbed  by  the  mercury,  from  which  it  is  afterwards  released  in 
the  Mtmol  way.  In  the  second  e^iuaiioti  we  find  that  the  hydro- 
cyanic acid  lanitoa  with  caustic  potash  formed  from  the  alkaline 
metftl  in  the  mercury,  and  re-formB  potassium  cyanide,  which  is  one 
of  the  important  features  of  the  invention.  The  recovery  of  the 
cyanide  will  constitute  the  fourth  stage. 

*  A  is  an  ore  tank  ;  P  is  the  anode,  made  of  'protected  iron  or 
carbon  x  N,  the  anode  also,  a  perforated  plate.  The  circulation  of 
the  li<iuid  is  through  two  other  tanks,  B  and  C,  brides  the  ore 
tank,  by  means  of  pipes  connecting  the  whole,  and  the  movement 
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Fig.  5, 

of  the  liquid  throut^h  the  system  is  hy  power  working  a  pump,  K. 
The  second  tank,  B^  is  ufieo  to  arrest  suspended  matter  in  boIu- 
tion  ;  and  the  third,  C,  is  a  precipitating  tank,  in  which  electrodes 
are  placed  vertically^  the  anode^  M,  being  of  carbon,  so  as  to 
resist  the  diieolving  action  of  potassium  c^anide^  The  precipita^ 
tion  is  on  to  the  cathode,  N,  iu  the  third  vessel  of  the  set,  The 
same  solution  m  circulated  round  and  round,  until  all  it  can 
dissolve  in  the  ore  tank  has  been  extracted,  and  all  that  the 
electricity  can  eeparate  from  it  in  the  third  vessel  has  been 
preci Imitated*  The  olectriGily  is  taken  from  the  generator  through 
two  circuits,  and  in  each  a  separate  duty  is  performed.  In  the 
first  tank  the  ilndge,  as  it  may  be  called,  is  subject  to  an  electric 
current,  which,  we  are  told,  may  bo  of  higher  potential  than  that 
in  the  third  tank,  where  it  is  preferably  limited  to  1  volt  and 
10  amperes  per  square  metre  of  surface  of  cathode. 
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interesting  to  &ur  readm'S*  Inventors  are  informed  that 
any  account  of  thek  inventions  submitted  to  u*  will 
receiife  our  best  consideration. 
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A  CURIOSITY  IN  TENDERING 

Our   philosophy  is  vei'y   defective 
Bbakspere,  but  we  had  nn    idea  that 
not  be  much  new  in  the  dirt?ction  of 
work.      However,   the   authoritiea   at 
taught  116  other wnse,  and  liave  made  anil 
what  has  hitherto  been   deemed   rather 
character.     According  to  our  advices,  this  Biilj 
city,  desirous  of  being  lighted  electrically, 
for  tenders  from    firms   wishing   to  carry 
work.     The  peculiarity  lies  m   this   fact, 
tender?^  are    to    be    opened    on    one  day» 
the  amounts  will  become  public  property^ 
decision   upon   the  tenders  is  not  to   bt 
another  five  days,  und  during  the  intervoniii 
the  contractors  are  to  have  the  chatice  of ' 
the  figures  of  their  original  tenders*    Tbedecu 
to  be  made  upon  the  revised  tenders.     It  iii  m 
record  what  at  any  rate  seems  to  he  a  new 
in  tendering  for  electrical  work.  We  havis  pi 
heard  of  one  or  two  cases  where  the  tend 
opened  on  one  day  and  the  discussion  defe 
future   meeting  of  the  Board,      In   the 
a  new  tender  was  sent  in  and  ultimately 
The   one   or   two   cases   of  this    kind   whi^ 
leaked  out  were  generally  accepted  as  beiig 
exceptions   to   the   ordinary  rulcp  inasmucl 
accepted     tender     was     andoubtedly    mi 
the  other  figures  were  known,  and  coutd 
be    called    a    bond    fid*'    tender.      It    is    oa 
uncommon    case,    however^    in    minor 
nay,    in     fairly    important    ones    in 
electrical   directions — to  hear  of  contrael 
in^;    to    supply  goods    or    do    work    at   aj 
percentage  lower   than  the  lowest   tender 
There  are  cases  where  it  may  pay  to  do 
that  the  contractor  has  to  pay  nothing  for] 
work,  or  for  quantity  surveying,  or  for 
incidental  expenses  of  this  kind.     We  do 
mend  the  practice— indeed,  we  think  it  save 
**  sharp/'     The  case  of  Sophia  is  different* 
the  opportunity  of  rev ' 

amounts.  But — oh.lL  iesai 

is  upon  the  spot  or  within  an  easy  poet,  llierel 
some  difficulties  in  the  way  of  satisfactory  leV 
Then  another  curious  feature  is— at  leeet,  < 
read  the  conditions — that  the  new  adjudical 
not  take  placit  unless  someone  proposes  a 
of  at  least  5  per  cent,  per  kilowatt-hoar, 
are  to  be  opened  and  then  revisedt  will 
lead  t()  the  original  tender  in  every 
increased  by  the  percentage  it  is  int 
the  revision  to  take  off?  The  anti 
in  one  or  two  instances  catch  firms 
work  tendering  upon  the  old  plan,  and  wl 
to  revise  willing  for  '*  once  in  a  way/*  as  ^ 
to  decrease  their  amount  in  order  to  gei  tl 
but,  to  put  it  vulgarly,  this  racket  will  nol 
good  for  long.  The  original  tenders  will  be 
to  be  revised.  We  shall  be  surpdaed 
of  any  well-known  English  firm 
this  work,  yet  we  think  abstention  will  ht  «l 
and  that  though  upon  the  face  of  it  the  di 
which  it  is  proposed  to  place  the  work 
there  arc  in  cases  of  tendering,  as  in  other  \ 
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betweoQ  the  cap  and  the  lip.  Indeed,  we  should  not 
be  surprised  to  hear  that  some  firm  which  first  puts 
on  wd  then  takes  off  5  to  10  per  cent,  has  had  its 
teoder  accepted.  The  next  development  in  public 
tendering,  if  on  the  above  lines,  will  be  an  auction 
nle»  and  the  provision  of  free  entertainments  and 
famcheons  by  the  corporate  bodies  previous  to  the 
mk  would,  without  doubt,  be  popular  with  the 
etrancillors  of  some  towns. 


CORRESPONDENCE. 

**  Ob«  mail  •  word  U  no  man'i  word 
JiiiUe«  o««di  that  both  b«  heard." 


;  ON   THE    MAJN^AGEMENT    OF     STEAM-BOILERS. 

Sib, — Your  correspondent,  Mr.  Walter  Geo.  Atkins,  C.E., 
to  be  seeking  gratuitous  advertisement,  and  to  make 
it  readable  be  intersperses  a  certain  amount  of  personal 
ahNe  wbich  is  wbolly  out  of  place.  **  Orthodox  errors  " 
■ij  be  a  very  grand  pbrase  in  the  opinion  of  Mr.  Walter 
6ta  Atkins,  C  K,but  the  meaning  of  the  word  "  orthodox  " 
ii  entirely  opposed  to  that  of  "  error,"  and  possibly  if  Mr. 
Walter  Geo.  Atkins,  C.E.,  will  look  in  a  good  dictionary 
ke  may  be  able  to  understand  this.  Again,  lime-water 
and  "  milk  of  lime  "  aire  not  *'  two  tot€Uly  different  things," 
tot  only  different  in  degree ;  and  as  I  carefully  explained 
low  I  made  the  "  lime-water  "  I  referred  to,  I  cannot  see 
how  I  can  be  accused  of  making  any  confusion  on  this 
nbject  ''Lime-water"  cannot  be  relied  upon,  as  Mr. 
Waiter  Geo.  Atkins,  C.K,  says,  because,  firstly,  it  is  not 
easy  to  get  the  water  to  take  up  any  definite  quantity  of 
Bme  at  all  times ;  and,  secondly,  the  lime  in  the  solution 
qoiekly  absorbs  CO^  from  the  air,  and  forms  carbonate  of 
Bbm,  wbich,  being  insoluble,  falls  u)  the  bottom.  Further, 
I  have  not  in  my  article  of  Dec.  10  last  said  one  word 
aboQt  either  of  the  processes  I  mentioned  being  perfect^  and 
I  itin  believe  that  perfection  is  not  attainable  as  regards 
liter  softening  under  the  conditions  referred  to  in  my 
article.  I  still  maintain  that  my  way  of  using  quicklime 
ii  correct,  because  it  gives  good  results,  notwithstanding 
a|7  pet  theory  of  Mr.  Walter  Gko.  Atkins,  C.E.  I  have 
Vouen  under  my  supervision,  and  run  them  quite  success- 
bStf  three  months  at  a  time  with  hard  and  variable  water 
coDtiining  carbonate  of  lime,  carbonate  of  magnesia,  and 
nlphate  of  lime,  and  I  know  from  practical  experience 
ef  many  years  that  what  I  have  said  in  my  article  of 
Dec  10  is  correct,  and  therefore  cannot  be  corrected  by  any 
"orthodox  enors  "  of  Mr. Walter  Geo.  Atkins,  C.E.  I  care- 
My  avoided  using  the  words  *'  milk  of  lime "  because  I 
wi^ed  to  be  as  clear  as  possible,  and  thinking  that  my 
article  might  fall  into  the  hands  of  some  who  have  not  as 
udi  learning  as  Mr.  Walter  Geo.  Atkins,  C.E.,  pretends 
t5  have,  I  thought  it  advisable  to  avoid  the  use  of  the  word 
mA  the  greasy  article  commonly  called  milk.  My  words 
vith  r^ard  to  not  admitting  any  grease  into  the  boiler  may 
paAapa  make  this  clear. 

The  meaning  of  the  second  quotation  Mr.  Walter  Geo. 
Atkina,  C.E.,  gives  by  mutilating  my  sentence  would  have 
heo  perfectly  clear  if  he  had  given  it  all  fairly,  but  no, 
k  prefers  to  surmise  and  add  to  it  to  suit  his  own  taste  in 
onkr  to  do  his  best  to  make  a  paralogy,  or  perhaps  I  should 
ay  an  ''  orthodox  error,"  and  then  T  am  supposed  to  be 
noted  again  as  considering  his  bosh  *'  very  satisfactory." 
ihia  mode  of  quoting  a  few  words  regardless  of  the  context 
■  absolutely  contemptible.  I  suppose  Mr.  Walter  Geo. 
Atkins,  C.K,  has  never  heard  of  the  usual  phenolphthalein 
test  in  general  use  with  this  process,  and  by  which  the 
ifeokerGan  and  does  successfully  regulate  the  amount  of 
iaM  which  should  be  added  to  the  water  to  be  softened. 
Tk  work  of  the  analyst  is  to  guide  the  stoker  in  the  first 
iateice.  In  my  article  I  have  assumed  a  difficult  water, 
aad  have  given  fall  details  of  the  treatment  for  keeping 
ttahdlas  free  from  incrustation.  I  might  have  said  a 
fav  words  abont  the  phenolphthalein  test,  perhaps,  but  I 
iad  that  I  nnfortuDately  omitted  it.  My  remarks  with 
lyd  to  sulphate  of  lime  are  quite  correct,  and  I  have 
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proved  them  in  actual  practice  on  a  large  scale.  Sulphate 
of  lime  does  deposit  on  the  inside  of  the  boiler  and  forms 
a  very  hard  incrustation.  I  have  observed  it  mixed  with 
carbonate  of  lime  and  carbonate  of  magnesia  in  actual 
practice^  therefore  it  is  not  a  wrong  conclusion.  Mr.  Walter 
Geo.  Atkins,  C.E.,  does  not  give  any  particulars  of  the 
process  he  advocates,  but  one  thing  he  says  must  be  wrong — 
viz ,  that  adding  lime-water  to  a  water  containing  sulphate 
of  lime  will  prevent  a  deposit  of  sulphate  of  lime  in  a  boiler 
which  is  never  blown  off.  If  no  deposit  was  found  in  such 
a  boiler  so  supplied,  it  must  have  been  because  the  boiler 
had  done  very  little  work.  Mr.  Walter  Geo.  Atkins's  last 
sentence  conti-adicts  itself,  and,  like  its  predecessor,  is  fairly 
unintelligible. 

If  I  had  to  write  my  article  over  again  I  should  not  alter 
it  in  the  least  detail,  except  perhaps  to  add  a  few  words 
about  the  phenolphthalein  test,  and,  further,  I  find  that  it 
was  good  enough  for  one  or  two  other  technical  journals  to 
copy  it  in  exlenso. 

Here  is  a  copy  of  three  analyses  given  by  Dr.  Ure  in  his 
'*  Dictionary  of  Arts,  etc."  a  well-known  standard  work. 
These  prove  the  truth  of  my  statement  about  the  deposit 
of  sulphate  of  lime  (CaSO.) : 

CaSO,.  MgCOg.  MgO.  H^O. 
Deposit  from  the  surface  of\   oc.o       o  oc       c.nc     c  c 

boiler  (partly  crystallised)/   ®^  2        ^  ^^       5  95     6  5 
Deposit  from  tubular  boiler!    g^.^^      234       7-66     4-65 

(amorphous) j 

Amorphous  deposit    8090      3-19     10-35     4*56 

Yours,  etc.  F.  G.  Ansell. 


REVIEWS. 


Sou's  Dlreotory  of  BogUtored  T«lograpliie  Addrewao.  National 
List  of  Large  Commercial  Housed  and  Bayers'  Guide.  Henry 
Sell,  167,  Fleet  street,  London,  B.C. 

The  title  of  this  very  useful  production  is  Belf-explauatory. 
The  book  is  wonderfully  '*  up-to-date."  All  information 
received  from  the  Post  Office  up  to  Jan.  1  is  included. 
Many  of  the  changes  of  address  consequent  on  the  great 
City  fire  are  actually  incorporated  in  the  alphabetical  list, 
the  remainder  appearing  in  the  '*  too  late '  list,  corrected 
to  Jan.  1.  Important  changes  in  cable  tariffs,  only  decided 
upon  by  the  companies  concerned  on  Jan.  13,  1898,  are 
also  included.  In  connection  with  the  telephone  trunk 
lino  service  worked  by  the  Post  Office,  a  tariff  of  charges 
for  conversations  of  three  minutes'  duration  between 
up^rards  of  a  hundred  of  the  leading  towns  and  cities  is 
given.  A  special  feature  of  the  work  is  the  issue  of 
quarterly  supplements,  which  are  sent  without  further 
charge  to  subscribers,  and  contain  all  new  registrations, 
cHncellaiions,  and  other  alterations  effected  at  the  Post 
Office  each  quarter,  bringing  the  information  always  up-to< 
date. 


FEEDING    CENTRES    FOR    LOW-TENSION 
NETWORKS. 

BY     J.     HETHKRINCiTON. 

In  the  question  and  answer  columns  of  this  journal  for 
Jan.  21  several  arrangements  of  iron  boxes  were  described 
and  illustrated  for  feeding  triple  concentric  networks  from 
a  central  point  away  from  the  generating  station  switch- 
board. In  a  large  number  of  low-tension  schemes  the 
members  of  the  distributing  system  radiate  from  important 
centres  in  the  town,  current  being  brought  to  them  from 
the  generating  station  by  heavy  concentric  feeders  accom- 
panied by  pilot  wires  for  indicating  at  the  station  the 
pressure  at  the  feeding  point  Sometimes  as  many  as  six 
triple-concentric  distributors  or  six  three-wire  sets  of  single 
cables  are  fed  at  one  point  where  all  the  ends  are  taken 
into  one  iron  box  to  receive  their  supply  through  connecting 
links  from  the  feeder  cable.  The  box  is  set  up  in  a  brick 
pit  with  an  ordinary  street  surface  cover  to  give  access  for 
connecting,  etc.,  a  situation  peculiarly  trying  to  insulation, 
owing  to  condensation  of  moisture  on  toe  metal  surfaces, 
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It  if  very  desirable  that  the  junction-box  sbould  be  com- 
puct,  and,  as  it  must  contain  20  or  more  connecting  links, 
through  which  a  thou^^'^nd  amperes  maj  be  Howing,  it  is 
evident  that  here  is  a  detail  presenting  very  interesting 
problems  for  the  rlesigner. 

To  meet  the  practical  requirements  satisfactorily,  the 
following  conditions  must  be  complied  with  :  The  construc- 
tion should  be  such  that  all  the  cables  enter  at  one  level, 
and  it  should  allow  all  the  connections  to  the  cables  and  all 
the  sweating  and  fixing  of  the  connections  to  ^bus  liars  and 
cables  to  be  done  before  the  iron  box  is  put  on — in  fact, 
all  the  gear  should  first  be  fixed,  and  the  iron  box  put  on 
afterwards  to  enclose  It.  When  the  iron  box  is  on,  all  the 
cables  should  be  rigidly  gripped,  so  that  any  bending  that 
majr  happen  outside  will  not  be  transmitted  to  the  fittings 
inside.  The  ends  of  the  armour  should  be  secured  by  the 
ironwork,  while  an  effective  seal  is  provided  to  prevent 
moisture  creeping  in  between  the  steel  ribViand.  The  parts 
must  when  boltea  together  be  made  absolutely  damp-proof 
(an  end  best  attained  by  filling  the  entire  space  with  solid 
compound  and  heavy  insulating  oil),  and  the  bolts  where 
required  to  be  frequently  unscrewed  should  be  of  iron, 
with  brass  nuts,  which  leave  no  threaded  part  protruding. 
The  general  design  should  be  light,  but  strong,  and  on  lines 
which  are  suitable  to  the  ironfounder^s  art. 

The  tictings  shoubl  as  far  as  possible  be  interchangeable, 
and  the  links  especially  all  of  one  length  and  shape.  They 
should  be  easy  of  access,  and  so  disposed  that  they  are 
unmistakably  identified  with  the  conductors  they  feed. 
Brass  is  the  material  generally  used,  and  the  various  parts 
should  have  heavy  cross-sectional  areas,  say  double  that  of 
the  copper  they  are  intended  to  supply,  while  the  contact 
surfaces  should  be  of  ample  size  and  carefully  tooled  square 
and  true.  The  nuts  for  bringing  the  contacts  together 
should  be  of  substantial  make,  with  faces  squared  accurately 
from  the  thread*  When  screwing  the  contacts  together 
there  should  be  no  possibility  of  bolts  running  round  mth 
their  nuts,  and  no  risk  of  breaking  them  with  a  reasonably 
long  spanner*  Short-circuiting  should  be  provided  against 
by  giving  as  much  room  an  possible  between  parts  of 
opposite  polarity,  and  at  the  same  time  the  best  should  be 
made  of  the  space  to  keep  the  box  fittings  compact 

To  combine  all  the  above  features  in  one  design  is  by  no 
means  an  easy  Uisk,  and  none  of  those  published  In  the 
reply  column  nucceed.  While  their  design  exhibits  con- 
sioerable  ingenuity,  the  proportions  of  the  component  parts 
are  attentuated  to  such  a  degree  as  to  suggest  a  watchmaker's 
mther  than  an  engineer's  job.  In  one  case  a  scale  can  be 
a|>plJed  to  test  the  construction,  and  we  find  links  of  ^in.  by 
Jin*  cross-section  connected  to  'bus  bars  of  similar  siii'^e  by 
screws  which  cannot  be  more  than  Jin.  in  diameter.  And 
as  far  as  can  be  »een,  all  the  others  are  on  a  similar  scale. 
For  merely  mechanical  reiisoos  it  is  evident  that  these 
dimensions  are  miserably  inadtvjnate,  no  matter  how  small 
the  cables.  The  connections  to  the  outer  wires  of  the 
cablea  are  far  from  satisfactory.  The  first  box  shows  the 
wires  clamped  between  two  flat  plates  less  than  |in.  thick 
This  plan  li  radically  bad  however  stout  the  plataa,  for  the 
damps  cannot  be  made  to  bite  on  all  the  wires  with  any 
reiiOfiable  number  of  screws,  and  the  clamp  is  never 
rigidlv  related  to  the  cable.  With  plates  only  jin.  thick, 
probably  60  per  cent  of  the  wires  would  be  ineffectively 
nald.  An  even  worse  method  of  clamping  the  outer 
wires  ia  shown  in  another  case,  where  a  flat  band 
is  put  round  the  bared  wires.  It  is  ap|uircntly  some 
^in,  wide,  and  bis  only  one  side  of  the  wires  to 
make  contact  with  ;  but  even  this  will  be  bad  contact 
for  the  wires  can  escape  from  the  pressure  of  the 
clamp  into  the  soft  fibre  insulation  on  which  they  lie.  A 
better  form  is  shown  in  the  tlnrd  box,  where  the  wires  are 
solderod  to  a  sultstatitial  cone.  This  may  be  improved  by 
turning  the  cone  the  opposite  way  and  bending  the  wires 
back  over  it  and  then  soldering.  Wo  may  note,  in  passing, 
the  large  well  soldered  connection  this  contributor  proposes 
U>  mM6  to  the  wires  Ihemselvesi  while  he  proposes 
to  imd  them  through  a  link  contact  of  annular  shape  |in. 
wide  by  some  ^in.  diaractor*  and  pressed  to^etber  by  a 
screw  of  al>out  |in,  diamsisr^  In  practice  these  connec- 
tions would  be  red  hot  in  no  time. 

The  third  design  shows  a  very  satisfactory  disposal  of 


the  links  in  line  over  the  cables  they  sapply.  Not  oiily 
are  they  at  once  recognised  when  the  box  is  opened*  biil 
any  one  can  be  removed  without  disturbing  the  supply  la 
other  conductors.  At  the  same  time,  the  radial  line  plie 
permits  of  the  maximum  number  of  cables  in  agiirsa^Aest 
It  is  a  bad  plan  to  make  the  liuk  part  of  the  'bus  bar  m  fi 
the  second  box,  where  it  would  be  necessary  to  remove  ift 
links  to  entirely  free  one  cable,  and  this  would  interrnt 
the  feed  to  another.  All  the  designs  show  much  too  htlie 
surface  between  the  Httings.  About  Jin.  seems  the  avstuiv 
and  oven  under  insulating  compound  this  is  too  smaQ  nr 
safety.  It  also  calls  for  extreme  accuracy  in  cotdng  Iht 
insulation  ;  and  a  cable  jointer  working  in  a  dirty  sod 
inconvenient  hole  in  the  street  cannot  work  so  fine  as  luL 
of  surface  on  the  cable  implies.  An  inch  is  a  macb  mors 
reasonable  allowance. 

Some  engineers  have  sought  to  gain  additional  safe^  hy 
screwing  a  brass  sleeve  into  the  iron  box  and  contsaelU|| 
this  to  the  lead  of  the  cable  by  a  wiped  joint  Tlie  pbo 
has  not  much  to  recommend  it  in  any  case,  for  tnoisuire  it 
at  least  as  likely  to  get  through  the  joints  betweso  lllS 
sections  of  the  iron  box  as  to  creep  along  the  lead  throtitfk 
4in  or  Sin.  of  compound.  It  introduces  a  complication  ta 
the  labour  department  because  a  skilled  plumber  is  required 
to  make  a  satiijfactory  job,  and  it  makes  no  provjsioii  ior 
enclosing  the  cut  ends  of  the  armour.  Spedcing  Irom  a 
very  large  experience,  we  have  no  hesitation  in  saying  thai 
a  properly -designed  iron  box  sealed  with  compotuid  wUsk 
is  both  waterproof  and  insulating  will  eive  no  troobfe 
Careful  supervision  is  essential  to  insure  that  no  air  spaosi 
are  left — a  detail  that  jointers  are  apt  to  neglect 


FORTHCOMING  EVENTS* 


The  following  are  some  of  the  anooiiaoeDieats  for  tbe 
coming  week  : 

Fairij^Y,  Ja\,  ^, 

Xiutitiitlon  of  ClTil  Biis;liteere.  Groat Oeorge •Ueet^AlBj 
atudenu'  meetinif,  *'  Coodeosiog  Apparmuis,"  by  H. 
Stud  InstC.E. 

Xleetm  HamiAato  Soelsly.— At  1^  p,m.»  in  the  St  Jaa 
Reetaumot,  smoltiag  ooooert. 

S\TnKi»A\%  Jan.  i!9. 

ZasUtntiOB  of  Junior  Englaoofa*— At  the  WetSfldnst 
Uotel,  at  6.3iJ  for  7  p  m.,  aoqujU  dinner. 

TiKJiiuY,  Fkb.  I. 

laailtnUon  of  ClvU  SBSineors,  <iraAt  George-stiesi»  We 

At  tS  p,m.t  ftirtber  discaaeion  on  the  paper  entitled 
voir»  wit^b  High  Earthea  Daom  In  Westeni  laiiia,**  bf  ^ 
Strang,  A.M.LCE. 

Roy«l  iBititnUoa,   Albem&rle^treeL—At  S  dvBI*.  PvoL  E*   »^  , 
Unkeiiter.  M.A.,   LLD.,   FMM.,  oo '*  As  8ilBplssl  Utli^j 

Thingp.' 

Royal  Colonial  iBsUteSe,  Wbitohmll  Roomie— i 

by   Mr.   Everard   R.   Calthorp  on  "Light  lUUirmyf  tot  \ 

Colonioi." 

Xjutllntlon  of  Slootrioal  SaglBoen.  —  Htadonla'  meeUi 
H  [hm-t  *' Compariaon  ol  Gan  and  Kleotrioitir  as  Us 
Pt  tiuway  Work  on  the  Continent,"  by  0.  II.  C.  aegrUt 

Sooloty  of  Arte.— At  H  p.oi.,  **The  CinsiDatograph,"  bj 
I'uepst. 

TiiuasDAV,  Fas,  S. 

Royal  iBSUtntftoa.  AlbeoMrte-atreol.— At  Si  J^wut  Piei 
M.A.,  F.R.S..  on  "  Tbo  Italogon  Group  of  Elsnstits." 

Inatltunoa  of  Clvtl  Kngtaoera.— StudenU'  viait  at  2>1Q  p*oi»i 
the  London  ax. ^  V^t^m  Railway  Looooolife  Ws 

Nine  Elm»  i  ^  moot  at  the  LoooouiSive  sed 

1>opartaient  Ciaiv,   ^  Ari<iHwortb'rooiL 

Fftii^iY,  Flb.  4. 

Iteyal  taatlteU«ii«  Atbemarlo-stroet.— At  0  p^m.,  **Soais 
Stadiea  in  Catliode  and  Ront^en  Radiations/*  by  All 
CampbeU  8wtnt<»it. 

NoHfeFRnafc  Coaat  laaUiaiioa,  SVeat^^ale  Aaaecnbly  TTnoow^ 
oastle  onTyns.— At  7  pwiii.j  ananal  iknner. 

SjiTrai»AY,  Fss,  ft. 

teetttetlaa    of   miootrioal  Ssstaoors.— Studeala*  vMl  u 
worka  of  Meaam.  Siofaeaa  Broa,  and  Ca.,  WeoiwMi : 
froo)  Fonehoreli*itfest«  iiXh  a.m. 

Oeeotvl  Blesuio  Oooipaajr^  aaooal 
lto«tauraot« 
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FHB  fflSTITUTION  OF  JUNIOR  ENGINEERS. 


▼wj  numerouBl^  attended  meeting  of  this  institution  was 
at  tiie  WestnuBster  Palace  Hotel  on  Friday,  21st  iost., 
liatrnian,  Mr.  H.  B.  Vorley,  presiding,  when  a  lecture  on 
Mfitoiy  Testing  Machines,  and  the  latest  Example,"  was 
ired  by  Prof.  A.  C.  Elliott,  M.I.C.E.,  Hon.M.LJ.E.,  of 
nirmty  CoU^e,  Cardiff; 

(Lbcturxr,  inhifl introductory  remarks, made  reference  to 
eratioDB  affecting  the  question  of  design.  Design,  he 
Ji  attribute  of  the  highest  intelligence,  was  in  a  special 
DO  small  part  of  the  science  and  practice  of  engineering  ; 
gh  achieyement  in  engineering  design  demands,  among 
things,  knowledge  of  mathematical  and  mechanical 
A.  But  abstract  analysis  was  by  itself  entirely  useless  to 
SJneer  ;  to  be  serviceable  it  must  be  based  on  experi- 
data,  and  developed  with,  and  by,  experimental  investiga- 
The  testing  machine  was  an  engine  for  the  production 
rtain  dasa  of  data  ;  a  tool  from  the  results  of  which  the 
8r  might  secure  the  realisation  of  his  design  in  exact 
nity  with  a  skilfully-drawn  specification.  To  him  the 
itereat  of  the  machine,  perhaps,  arose  from  the  circum- 
oi  its  being  an  instrument  of  research.  The  engineering 
■tioii  was  a  grand  and  wholesome  thing  when  kept  weU 
date.  The  technical  term  ** testing"  was,  no  doubt, 
i  from  the  '*  testing  clauses,"  though  originally  it  meant 
I  now  called  "  proving,"  a  view  more  than  sustained  by 
t  that  the  phase  *'  tested  to  destruction  "  still  survives. 
L  the  educational  and  research  points  of  view,  it  was 
le  to  cover  experimentally  the  entiro  field  of  strength  of 
Lb.  Financial  considerations  dictated  that  if  this  was 
aooomidiahed  immediately,  a  compound  or  universal 
a  was  requisite.  The  100-ton  machine  at  University 
f  Cardiff  answered  to  this  description  ;  it  had  the  extra- 
f  length  capacity  in  tension,  compression,  and  bending 
,  could  twist  to  fracture  a  steel  shaft  2^ba.  diameter, 
lear  a  mild-steel  bar  3^in.  by  14in.  section.  The 
rity  of  the  machine  was,  so  to  speak,  its  mobility  and 
ience.  All  the  different  forms  of  tests  could  be  made  in 
ler,  with  a  maximum  interval  of  four  minutes.  The 
e  was  of  the  horizontal  type  ;  the  specimens  always 
Bd  at  the  exact  height  above  the  floor  most  suitable  for 
ktion  of  general  l^haviour,  callipering,  and  noting  of 
on.  Messrs.  Buckton,  of  Leeds,  were  the  makers  ;  they 
oduced  most  of  the  testing  machines  in  this  country, 
khose,  however,  were  vertical  with  the  exception  of  the 
machine  built  to  the  order  of  Prof.  Kennedy,  which 
justly  be  regarded  the  prototype  of  the  Cardiff  machine,  a 
I  wMeh  latter  had  rovealed  a  possible  error  of  the  order 
10th  per  cent.  Sensibility  was  a  quality  that  should  be 
niflhed  from  accuracy.  Probably  the  Emery  machines 
^e  most  sensitive ;  the  lecturor's  experience  was,  that 
1  up  to  the  full  load  they  wero  too  delicate  to  stand  the 
wc^  of  ordinary  testing. 

he  matter  of  extensometers.  Prof.  Elliott  spoke  well  of 
wihanical  multiplying  system,  which  could  be  trusted  to 
OQSn.  He  evinced  a  strong  proference  for  recorders 
Hely  automatio— wholly  independent  of  the  poise  weight 
IS  dexterity  of  the  operator. 

s  typical  example  of  the  Buckton  vertical  machine,  that 
hdford  Technical  College  ^as  selected  and  described.  The 
tey  machines  at  Edinburgh,  Manchester,  Liverpool, 
QB  Central  Technical  College,  Sydney,  Madras,  etc.,  wero 
Pited  hf  a  comprehensive  set  of  lantern  slides,  and  finally 
American  and  Continental  machines  were  dealt  with, 
e  lecture  concluded  with  a  roferonce  to  the  good  results 
hid  fdlowed  the  extension  of  facilities  for  appeal  to 
MDt  both  in  respect  to  the  training  of  young  engineers 
hi  interests  of  the  profession  generally. 
vote  of  thanks  to  the  lecturer,  proposed  by  Prof.  D.  A. 
Heooded  by  Mr.  B.  H.  Joy,  supported  by  Mr.  J.  Hartley 
unsD,  brought  the  proceedings  to  a  close. 


GUTTAPERCHA.* 


T  DR.  KUGKNE  F.   A.   OBACH,   F.I.C.,   F.C.S.,   M.I.E.E. 

(Continued  from  page  22. ) 

■vs  hitherto  spbken  of  the  guttaperoha  tree  as  if  thero  was 
Me  kind  supplying  this  valuable  commodity,  and  I  have 
liBpBrpoeely  so  as  not  to  confuse  matters,  but  it  is  now 
■ly  to  be  a  little  more  procise,  and  to  tell  you  that 
id^thegBttapercha  supplied  during  the  first  few  years  may 
ii^hire  been  derived  from  the  one  kind  of  troe  only,  which 
■died,  yet  the  commercial  sorts  of  the  present  day  are 
K  to  be  the  pnroduets  of  quite  a  number  of  different  trees 
9<Beqiial^ue. 

■rid  not  possibly  attempt  to  describe  all  these  to  you 
^  e?eii  if    th^  wero    perfectly  well    known,   which. 


however,  is  far  from  being  the  case ;  but  I  must  mention  at 
least  two  more  which  are  of  particular  interest,  the  first  being 
the  Dichopsis  oblongifolia  or  Palaquium  oblongifolium  Burok, 
the  Taban  sutra  of  Perak,  and  the  second,  the  Payena  Leerii 
Benth.  et  Hook.  (Keratophorus  Leerii  Hasskarl),  or  Sundek 
of  Perok,  Niato  balam  barmgin  (or  soendi)  of  Sumatra. 

The  former  is  very  closely  allied  to  the  Taban  merah  (Palac^. 
gutta.  Fig.  4),  which  has  been  described,  and,  in  fact,  its  dis^ 
coveror,  the  Dutch  botanist,  De  Vriese,  considered  it  merely  a 
variety  of  Hooker's  Isonandra  gutta  ;  however,  it  is  now  under- 
stood to  be  an  independent  species. 


Fio.  5. 

It  is  a  tree  of  smaller  size,  with  leaves  of  a  moro  decidedly 
yellowiflh  shade  of  brown  on  their  under  surface.  The  flowers 
have  a  reddish  tinge,  and  the  general  appearance  of  the  bark  is 
said  to  be  quite  differant. 

The  Payena,  on  the  other  hand,  although  likewise  belonging 
to  the  Sapotacece,  differs  much  more  from  the  Isonandra.  The 
small  leaves  are  differently  shaped,  and  have  a  reddish  tint  when 


Nv  Uetqres  d^^^ored  before  the  Society  of  Arte. 


Fio.  6. 

young  ;  the  flowers  are  white,  and  the  fruit,  which  is  fleshy  and 
provided  with  a  kind  of  horn,  has  a  sweet  taste,  and  is  eaten  by 
the  natives.  A  branch  with  flowers  and  fruit  of  each  of  these 
varieties  are  illustrated  on  the  diagrams  (Figs.  5  and  6),  and 
some  small  coloured  pictures,  besides  dried  specimens  of  them, 
aro  exhibited  on  the  table.  The  gums  from  the  two  species  of 
Palaquium  are  known  under  the  name  of  Getah  taban  merah  and 
Getah  taban  sutra  amongst  the  Malays,  and  that  from  the  Payena 
as  Getah  sundek,  or  sooni,  or  soondie,  the  latter  being  the  correct 
Anglo-Malayan  expression.  The  Malay  word  **getah, "  which  has 
been  rendered  into  **  gutta,"  simply  means  the  viscous  exudation 
of  a  plant,  and  *'  g^tah  talMm  "  the  secrotion  of  that  particular 
kind  of  tre6  called  Taban,  As  it  is  from  this  tree  a^4  ^ot  from  the 
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pertjft  thut  the  gum  now  called  ^^  guttjiperchit  *'  is  derived,  it  is 
to  be  regretted  that  the  wrong  nAme  wnii  given  UMt  tin  iu  lirst 
iniroduotioit  into  Europe,  but  in  several  of  tho  pioneer  p.'ktetits 
the  correct  name,  "  getiib  tnbun/  or  tubiin  wuh  u^ied.  The 
Eoglish  pron  unci  lit  ioti  of  the  words  **  g\xlii\  percha  "  i«  the 
oeareat  to  that  of  the  uriginit)  MUayaa  t  xpression^  *'  g«*tj«li 
pertjii/'  whsrcAfl  in  Frsnoe  and  Germany  lh«'X  are  lets  oorrecUy 
pronounced. 

GKCKillAriMtAI.   Dl.snilBl'TION. 

I  now  pass  on  to  the  geographical  distribution  of  the  gutta- 
percha plants.  At  the  time  when  Montgomerie  obtain^  hh 
tirst  speoinienB,  guttapercha  trees  were  plentiful  in  the  Hncient 
foreBta  on  the  Island  of  Singapore,  extending  pretty  closi  to  the 
town,  and  the  dried  specinietm  sent  to  Kew  by  Dr.  Oxley  came 
fronn  the  jungle  of  BukitTiniah,  only  about  aeven  miles  from  it. 
Amongst  the  specimens  kindly  presented  to  me  by  Prof. 
S^rulloA,  and  which  I  have  shown  ynu«  there  are  several  collected 
by  him  at  this  locality  in  1887  and  1893— viz.,  the  large  fruiting 
branch  and  these  preciou«  little  flowers,  as  well  an  some 
herbarium  sptecimens  in  this  frame.  One  of  these  and  the 
little  piece  of  coH;j;ulHted  latei^  which  I  hold  iti  my  hand  have 
even  been  collected  from  a  deftcendnnt  of  the  very  sanjo  tree 
from  which  the  historical  branch  wivs  lt»ken  by  <  Uley,  and 
which  had  been  pointed  out  to  Serullas  by  Dan  Joe^*  D'Almeida 
the  younger,  who  accompanied  Oxley  to  Bukit  Timab  in  1847. 

I  hear  from  a  gentleman  at  Singiipore,  who  recently  viHiLed 
Bukit  Timah  (Sept.  19,  1897)  in  order  to  tuke  photographt*  of 
the  gutta  trees  there  for  this  lecture,  that  he  saw  nine  wild 
laonandraa  (which  are  doing  well,  although  left  pretty  much  t4.) 
themselves),  and  that  there  may  be  a  few  more  hidden  in  the 
jungle,  Mr.  Ridley,  the  director  of  the  botanical  gardens  at 
Singapore,   wan  good   enough   to   accompany  him,   and  conse- 


Sarawak,  and  Brunei  on  Borneo.  8ince  that  time  iHe 
been  found  in  the  northern  and  northoaatern  parta  of 
on  the  west  coaat  of  8umatrai  and  In  some  tether  dia 
the  oast  and  west  counts  of  the  IVfiiUy  l*eninsula. 

The  region  from  which  hH  g«muine  guttaporcIiA  ia  i 
tho  preaent  day  is  indicated  by  a  rectangular  ottllll 
map  which  has  been  apectally  prepan^d  for  thesv  leotitrM  ( 
Vuu  will  obaerve  that  this  boundary  extends  6dc|g.  on  i 
side  of  the  ei[uator,  and  fn^in  99deg,  to  lldde^,  cMt^m  ! 
tude  :  it  therefore  embraces  12deg,  of  latitude  and  2M 
longitude,  corresponding  to  an  area  of  1,140,000  M|aare  ] 
but  of  this  only  abi»ut  40  per  cent,  ia  (»cc«pied  by  laod^  m 
that  again  only  a  very  small  portion  ia  locally  en' 
growth  of  the  gutta]^rcha  tree. 

Nowhere  eli^e  on   the  globe,  outside  this  are* 
Archipelago,  have  any  genuine  gutt»j>erch»  troei 
itnd  this  i«  the  more  remarkable  w  the  S»pota**'*"»v 
belong,  are  distributed  all  over  the  tropica,  an'' 
antif|uity,  havin'^  even  repre«ent*tivesamont:»T    s 
It  minht,  perh»|»«,  be  asked  whether  gutta   irret 
found  in  the  j.*iUndR  adjacent  Ut  those  confine^l  hgr  i 
line  on  the  nkap  ;    for  inntance,  in  the  large  group  tci  I 
of  Borneo,  the  Philippines,  or  the  ialanda  Celebes  «imIJ 
mention  only  the  more  important  ones,     Tho  anawer  1 
hitherto  no  genuine  guttapercha  trees   have  been  dii 
there.     Oetah  trees,  in  the  Malayan  senae  of  ihe  word,  { 
doubt,  but  none  of  the  right  deaoription. 

ThiJ4  may  possibly  strike  you  as  very  remarkable 
aatisfactory    explanation  can   be    brouv;ht  forwjuii, 
endeavour  to  give  you  one.     If  you   will  gUnce  <m 
you  will  ubserve  that  the  ocean  is  shown  in  two  diT 
according  to  the  depth  of  the  water.     The  lightef  tlet,  1 
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ouently  there  can  bo  no  doubt  about  the  identity  of  the  trees. 
Mr.  Ridley,  however,  i«  of  opinion  that  they  have  grown  fn»m 
eeods  and  not  from  shoots,  m  M,  Surulhia  thinks,  8ome  yeara 
ago,  when  the  former  genrlenmii  WAa  in  Kngland,  he  told  me 
that  he  knew  of  the  existence  of  the  Isonnndra  trees  at  Bukit 
l^raah,  and,  in  fact,  had  kept  them  und*^r  oliservntion  long 
before  St^r uUas  discovered  them,  as  he  thought,  in  1887* 

I^fore  1857  all  large  gutta  treeM  on  Singap»»re  h»d  be^n  cut 
dawn  by  the  MaUys,  and  at  the  present  time  there  are  only  a 
few  more  on  the  inland  besides  those  on  Bukit  Timah,  which 
hATe  einoe  grown  up  viz  ,  one  in  Paair  I'anjang,  one  in  the 
botuiioal  gardens,  and  a  few  in  a  pUntatiou  in  the  north.  Tho 
tree  in  the  botanical  garden  was  originally  dencribcd  as  I«on- 
andra  taban  menih,  but  it  is  now  labelled  Dichopsis  oblongi- 
folia,  Borneo,  Malaysia.  It  stands  in  tlio  middle  of  a  lawn  in 
front  of  tho  director's  house. 

As  soon  as  the  valuable  properties  of  gutUpercha  had  l>een 
recognised  in  Kurope  and  a  demand  had  been  created  for  the 
article,  the  couutriea  all  around  Singapore  were  searched  with 
greac  avidity  for  Taban  trees,  and  almoat  a  cmiie  for  geUh 
ooUeoting  sprang  np  smongst  the  indigenoua  papulation.  The 
QQIfetequence  was  that  an  imnn?n»e  number  of  trees  of  great  si«e 
Kod  age,  probably  h  wwt...,i.,  ^^f  ihumftnds,  were  ruthleiialy 
deetmyed  during  tl^  r  or  five  years,  and  whole  foreetA 

denuded  of  ihew,  h        on  Smgipore.     Tho  explorati^in 

WM  oonducted  with  such  aasiduity  that  before  the  year  1848 
oame  U>  a  oloee  the  mueh  c*i voted  Tiban  tree  had  ntrcurtv  been 
dtMOvered  in  P«hang,  Johnr,  MaUoca,  HeUngor,  IVrak,  and 
Penang  on  the  Mi^Uy  Peninmila,  beiiiJr^  ffit<  elands  of  Uhto, 
tlallang,  and  Sjngg%  in  the  .lohnr    At  It  had  also 

been  mot  with  in  8iak,    K>impar,    Imii  ngkal,  Jambi, 

and  Palembang,  on  Suoiatra,  and  in  Cwti,  Vmnuir,  fVvntianak, 


the  Asiatic  continent  and  the  ialapda  of  Sumatra^  Ja«^  j 
and  part  of  the  P^   '  h.  indioatee  a  rt!i 

than  50  fathoms  i  whereM  the  d  . 

region  and  sum>unu?Mg  t  fMebes  and  the  Ix^Mer   ^^^Jim* 
aignifiea  that  there  the  water  is  verf  deep— in  faol, 
1,000  fathoms,      Fnim   this  it   folio wi)  tnat  a  hi9 
bank   exists,    which    cfmnects   the   aforesaid    ta 
Asiatic  oontin en t,  whereas  the  Leaser  Sunda  Isle 
are  eom|>let«ly  sepArAted  therefrom  bv  a  great  de 
Now  this«  beiiides  othi*r  csvidence  deduoi^  from 
and  zoological  study  of  these  islands,  showi  thtX  3 
Borneo,  and   the   Phili[»pines  have  been    Hepaimted 
Asiatic  continent  in  comparalive  f  ^«  oi^ly* 

Celebes    and    the    oihefii    are    whnt  «>    c^lls 

continental  ialands." 

The  daah  dot  lines  Uidicaie  the  probable 
the   two  ancient  oontinenta,  of  which  eadi 
originally  formed  a  component,  and  you  obeen 
were  to  each  <»ther  at  the  pointa  where  now  l)ie  I 
of  Bali  and  L  *mbnk  are  situated.     The  eooseQii 
animal  and  vegetable  life  of  these  two  taUuras, 
only  about  IS  miles  apart,  differs  much  more  llian,  fo 
thai  of  Japau   and    Britain,    which   are  separmtiat 
anoUier  by  an  entire  continent. 

The  undulating  dotted  line  mpreaeots,  acconliiig  I 
the   line   of  separation   between   the   Indo-Makyma 
A ustro  Malayan  region,    This  line  passing  Wtweeo  ^ 
Celebee  refers  ihe  kiler  siad  the  I^eisrr  Hund* 
an   entirely  diffcrrnt   biokifticA]   regioii,   sharing   m 
\n  Jo  Malayan  lauua  and  flora. 

i  lii  ourselves  that  (.Webe»  and 

8uuda  Islands  did  nut,  like  the  otheia,  in  oiiin|«fmtif 
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belong  to  the  Asiatic  oontinent,  it  remains  to  be  explained 
TA  and  the  Philippines  should  be  devoid  of  guttapercha 
Ithonffh  admittedly  then  forming  part  of  it,  like  Borneo  and 
•».  The  explanation  is. this  :  After  the  typinal  Malayan 
md  flora  hsd  been  in  existence  on  the  Adiatic  continent 
DC  time,  and  probably  during  the  late  roiocene  period 
bout  the  time  when  the  so-called  **Red  Crag''  was 
ed  in  Suffolk),  first  the  Philippine  Islands  and  then  Java 
Btsched  from  it,  while  Borneo,  Sumatra,  and  the  Malay 
al*  remained  still  connected. 

(To  be  eaiUinued,) 


QUESTIONS  AND  ANSWERS. 

er  this  beading  we  insert  questions  and  answers 
radical  character  relating  to  central-station  work, 
ij  work,  or  construction  work ;  and  for  each  suit- 
aestion  offer  one  shilling,  and  for  the  best  solu- 
f  any  question  we  offer  ten  shillings.  We  also 
»  sfaUings  and  sixpence  for  every  other  answer  we 
The  answers  to  any  question  should  be  sent 
10  days  after  the  question  has  appeared,  and 
be  written  on  one  side  of  the  paper  only.  Questions 
t  sent  at  any  time. 

Questions. 
leribe,  with  sketches,  what  you  consider  to  be  the  best 
»  of  switch  to  be  used  for  opening  the  field  circuits  of 
ge  separately  excited  dynamos  or  alternators.— A.  D.  J. 
icuis  the  financial  and  other  advantages  derived  from  the 
iof  accumulators  in  moderate-sized  central  stations.— 
H.  R.  Thorn. 

Answers. 
•f»27. — Describe  the  Wright  maximum  demand  indicator 
id  the  purpose  for  which  it  is  used. 

'Aniiwer  to  No.  27  {awarded  10/?.).— Wright's  demand 
tor  is  an  ingenious  contrivance  for  indicating  the 
aom  current  which  a  consumer  has  taken  from 
jpply  mains.  There  are  two  scales,  Sj  and  S.„  in 
utrument.  On  one  is  shown  the  greatest  number 
Dperes  that  a   consumer   has    passed    through    his 

It  any  one  time.  On  the  other  scale  is  shown  the 
er  of  units  which  must  be  consumed  during  a  given 
1  before  a  reduction  can  be  made  in  the  price  per 

The  way  in  which  the  indication  is  made  is  as 
1   A  U-tube,  Lj  Lg,  has  a  bulb  on  oach  of  its  ends, 


^D,  aod  a  tube,  F,  branching  from  just  below  the 
D.  There  is  sufficient  liquid  of  a  certain  kind  (sul- 
tuaA)  in  the  tube  so  that,  when  the  reading  is  zero, 
jpMsUnds  to  the  height  of  the  point  E,  ready  to 
w  into  the  indicating  branch,  F.  The  overflowing 
■ri  by  (he  current  passing  through  and  thus  heating 
p  tern  of  German-silver  tape,  A  B,  wound  round  the 
u  The  air  within  the  bulb  U  expanded  by  the  heat, 
KM  the  liquid  down  the  tube  L,  and  up  L^  causing 
^  tow  into  F.    The  greater  the  current  the  more 


liquid  there  will  be  in  F.  When  the  bulb  C  is  cool, 
the  liquid  stands  at  the  same  level  in  L^  and  L». 
The  tube  and  scales  are  mounted  upon  a  board, 
which  is  hinged  at  the  top  in  order  that  the  tube 
may  be  turned  upside  down  to  allow  the  liquid  to  run 
out  of  the  branch,  F,  to  bring  it  back  again  to  zero.  The 
apparatus  is  reset  in  this  manner  each  time  the  meter 
readings  are  taken.  The  instrument  is  enclosed  in  an  iron 
case,  with  a  glass  front  opposite  the  scales.  This  enables  a 
consumer  to  see  what  his  maximum  demand  has  been,  and 
what  units  he  must  use  in  order  to  secure  a  discount  Th^ 
cables  are  brought  into  the  indicator  at  the  top  of  the 
case  and  fastened  in  suitable  terminals.  The  apparatus  is 
connected  in  series  with  the  meter. — T.  A.  Lockk. 

Answer    to   No.    27    (awarded    2s    td.).. — The   Wright 
maximum  demand  indicator  consists  essentially  of  a  glass 
U  tube,   partially  filled    with    black  sulphuric  acid,   and 
with   both    ends  terminating  in   bulbs  or  enlargements, 
and    the    whole    hermetically    sealed.      From     the    top 
of  the  right-hand   tube,  just  below  where  it  begins  to 
widen  out,  another  tube   emanates   and  runs  parallel  to 
the  other  two  ;  it  is  of  the  same  length  as  them,  and  has 
its  bottom  end  sealed.     Around  the  left-hand  bulb,  which 
is  cylindrical,  is  a  turn  of  strip  platinoid,  which  is  in  series 
with  the  consumer's  meter.     On  a  certain  current — say  10 
amperes — flowing  in  the  circuit,  the  platinoid  strip   gets 
heated  to  a  certain  extent,  causing  the  air  in  the  left-hand 
bulb  to  expand  and  force  the  liquid  down  the  right-hand 
tube  and  up  the  left,  a  certain  amount  overflowing  down 
the  third  or  index  tube.     Should  the  current  flowing  get 
smaller,  the  column  in  the  right-band  leg  of  the  Utube  of 
course  falls,  but  the  amount  in  the  index  tube  remains  the 
same,  and  until  a  greater  amount  than  10  amperes  has  passed 
round  the  strip,  no  more  liquid  will  overflow  into  this  tube.' 
A  scale  is  placed  behind  the  index  tube,  the  left-hand  sid6 
of  it  giving  the  units  consumed  before  the  reduced  rate  is 
reached  ;  and  the  rights  the  maximum  current  that  has 
passed  at  any  time.     The  tube  and  scale  are  mounted  on 
a  mahogany  board,  which  is  hinged  at  the  top  so  as  to  be 
able  to  tilt  them  up  and  reset  the  instrument,  the  liquid 
that  is  in  the  index  tube  flowing  into  the  right-hand  bulb, 
and  from  thence  back  into  the  U-tulie,  when  it  is  in  i^ 
normal  position  again.     A  flexible  connection  serves  to 
join  the  platinoid  strip  to  the  terminals  of  the  instrument 
The  whole  is  encased  in  a  cast-iron  box  with  a  glass  front, 
so  that  the  consumer  can  verify  his  reading.     The  purpose 
for  which  the  indicator  is  intended  is   to    induce  con- 
sumers to  make   their  maximum  demand  small,  but  te 
use  it  for  as  many   hours  as  possible,   thus    improving 
the    load  factor  of  the  supply   station.      It    also    gives, 
substantial    rebates    to    the    small   consumer    as   well  as 
the    large,    his    average    price    per    unit  very  probably 
being  the  lowest  of  the  two.     A  comparatively  high  rate 
per   unit — say  6d. — is  charged  for  the  number  of  units 
used  at  the  maximum  demand  rate  (this  is  reckoned  from 
the  reading  of  the  indicator  and  an  arbitrary  space  of  time 
per  dav,  cay,  one  hour).     All  units  consumed  above  this, 
as  read  by  the  ordinary  meter,  are  charged  for  at  a  reduced  ' 
rate — say  3d.    As  an  example  of  this  suppose  the  indicator 
read  20  amperes,  then  the  units  consumed  in  a  quarter  at 
this  rate  would  be  :  20  amperes  x  100  volts  (pressure  of 
supply)  X  91 J  hours  =  182*5  units.     If  the  ordinary  meter 
read  400  units,  then :  1825  units  would  be  at  6d.,  and 
400  -  182-5  =  217*5  at  3d.    Thus,  the  smaller  the  maximum 
demand  the  smaller  the  electricity  bill :  and  the  greater 
the  quantity  consumed  after  the  reduced  price  has  been 
reached  the  smaller  the  average  price  per  unit — Hkrrkrt 
Bell. 

Questifni  28. — What  are  the  advantages  and  disadvantages  of 
the  two  systems  of  distribution  by  alternate  currents  : 
(A)  transformers  in  consumers'  houses ;  (B)  transformers 
in  sub-stations  ?    (live  figures. 

[The  first  two  answers  are  bracketed  equal. — Ed.  E,  E.'] 

Anmer  to  No.  28  {awarded  65.  td.). — Generally  speaking, 
the  use  of  transformers  in  consumers'  houses  is  confined  to 
districts  where  customers  are  far  apart,  and  the  great 
advantage  of  this  arrangement  is  that  the  cost  of  mains  is 
kept  down  to  a  low  figure,  while  the  regulation  is  good. 
The  loss  of  energy  in  a  main  of  a  given  size  is  proportional 
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to  tho  cvtrront  iijttared,  and  by  reducing  the  current — by 
tactMfting  the  prcwure — we  may  transmit  energy  over  long 
distancea  without  a  Benotis  loss  of  energy  in  very  small 
nuini.  The  lo&a  of  energy  caitaas  a  further  loae  in  light, 
M  the  effect  of  a  I  per  cent,  drop  in  pressure  is  to  reduce 
iho  light  given  by  an  incandescent  lamp  about  7  per  cent., 
ao  where  the  consumerj  are  scattered  it  is  very  advisable 
and  necessary,  if  the  works  are  to  pay,  to  take  the  high- 
tension  mains  into  the  consumers  premises.  No  rent  need 
be  paid  for  the  space  taken  up  by  the  transformers,  and, 
in  fact,  some  companies  have  actually  the  impudence  to 
charge  the  consumer  a  rent  for  the  transformers,  or,  in 
other  words,  make  him  pay  for  the  privilege  of  saving 
their  capital  When,  howeveri  these  are  said,  the  advantages 
are  ended. 


c 


.- ,\  i 


OVr  PUT         IN  KILOWATTS 

Curfe  iboirtDK  the  Prfo««  per  kw.  of  Trftuiformait  of  Dt(r«reut  Ou'puta, 

The  diaadvantAgea  are  :  1.  The  transformers  connected 
to  the  mains  must  be  equal  in  capacity  to  the  maximum 
demand  of  each  consumer,  and  consequently  a  large  number 
of  small  transformers  must  be  used.  Small  transformers 
are  ver^^  expensive  for  their  capacity ^  as  the  enclosed  curve> 
showing  cost  per  kilowatt  in  various  sizes,  will  prove  ;  and, 
further,  they  are  much  leas  erticient  than  large  ones*  more 
especially  when  the  iron  losses  are  considered.  For  instance, 
Bome  lately  published  figures  show  that  the  efficiencies  of 
v^inous  aiiad  transformers,  allowing  a  two  hours'  maximum 
load  AS  the  av^nii^e  onlfnit,  are  as  folliiws  in  a  very  go^id 
typo 
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It  wiU  be  setD  from  this  that  the  fuIMoad  officieacy  is 
not  l«ad  even  in  the  1  kw.  type,  but  the  tlifference  l>etween 
(quarter  and  full  load  efHcioncy  is  12  7  per  cent  for  1  kw. 
and  only  5  per  cent  in  the  10-kw,  type.  It  is,  therefore, 
evident  that  the  small  transformers  must  bo  kept  fully 
loaded  if  they  are  to  be  efficient.  The  alMay  loss  is  very 
great,  owing  to  the  high  iron  loss  (6  per  cent.),  and  under 
the  above  asaumption — i.«.,  two  hourt  full  load  per  day— 
the  aI14ay  efficiency  is  only  51  5  per  cent.  It  must  be 
remembered  that  the  1  kw.  transformer  is  the  one  which 
will  be  most  used  with  system  (A),  as  this  represents 
_  30  &<.p.  lamps  on  at  one  time — a  very  fair-si zod  house. 

^H  2.  The  kilowatt  capacity  of  all  the  transformers  must  be 

^V  high,  as  there  h  no  p<iesibility  of  any  overlapping  of  load 
r  curves  l»eing  t^iken  into  aecount^tr.,  the  capacity  of  the 

^^        transformers  must  be  equal  to  the  total  lamps  connected — 
^H        to  the  iron  losses  will  be  very  large  compared  with  the 
^H        average  demand  of  the  consumers,  and  a  trmnsformer  in 
^M        one  house  c&nnot  help  that  in  another  one. 
^H  3.  There  are  high-tension    fuaea,   etc,,   on    oontumera' 

^^H  premiaea^  and  theae  are  objectionable  because  they  cannot 
^^  often  be  inspected,  and  may  have  to  be  placed  in  damp 
{  celUrs ;  they  may  be  a  danger  ;  and,  further,  switching  o^ 

^^k      ^he  tmniformers  at  light  Toad  is  impossible,  as  even  if  a 

^ Ik 


good  automatic  switch  were  invented  it  wodd 
cut  off  the  supply  even  in  the  daytime. 

4.  A  great   quantity  of  tmaU  cable   is  reoaii 
usually  many  joints,  and  both  these  are  Uiibfa 
br6akdown^  small  wire  and  jointa  being  gen«r 
It  is  possible  to  avoid  jointa  by  looping  fr 
house,  as  is  done  by  the  Metropolitan  Com]: 
increases  the  cost  of  cables,  the  length  being  il 

The  advantages  of  transformers  in  aub-stati 
1.  They  can  be  krge,  and  the  benefits  of  a  Urgi 
efficiency  and  small  coat  per  kilowatt  are  obtained,  I 
explained. 

2.  The  kilowatt  capacity  need  not  be  equal  to 
of  each  consumer's  maximum  demand^  ancTad^'aq 
be  taken  of  overlapping  of  load  curves^  Thia 
further  saving  in  capital  outlay  and  an  increase 

3.  No  high  tension  mains,  fttaea,  or  trai 
needed  in  nousea ;  the  transformers  can 
inspected  ;  it  is  impoeaible  for  any  unauthoi 
touch  them ;  the  substation  or  box  can  be 
tight;  and  the  failure  of  any  one  tranafon 
mean  any  serious  inconvenience  to  conaum< 
where  each  has  only  one  transformer. 

4.  High-tension    mains  m^y   be   run   straight 
Bub'Stations,  and  thus  there    is    little   high4aiisif 
about ;  all  jointa  are  (or  should  be)  avoideo^  and 
is  large  and  reliable. 

5.  Transformers  may  be  switched  off  at  liiiMi 
loail   without  making  any  mains   dead,   and   ih^ 
efficiency  will  be  much  increased.     There  will 
great  loss  of  time  if  this  is  done  by  hand,  but  of 
preferable  to  use  a  good  automatic  switch,  as  fop 
on  suddenly  or  '*  accidents  "  happen  to  the  ati 


The  disadvantages  are :  1.  That  low  tensM 
needed,  and  so  the  saving  in  capital  outlay  it  pi 
that  due  to  less  cost  of  feeders,  although  it 
practicable  to  greatly  increase  the  number  oifc^ti 
with  small  expense  by  adopting  the  box  systOBi. 

2.  An  expensive  chamber  has  to  l>e  built  for  I 
formers,  or  boxes  must  be  sunk  in  the  ground. 

3.  Any  serious  damage  to  a  sub-station  by  lir^ 
will  perhaps  cause  a  nerious  failure  of  light  Ol 
only  would  be  affected  in  system  (A)w 

4.  The  total  canital  outUy  will  in  almost 
higher  than  with  class  (A)* 

In  conclusion,  each  system  has  its  proper  pl^ 
very  scattered  consumers  ;  (B)  for  districts  where  I 
clusteta  of  consunierfl,  or  where  there  is  a  longai 
of  consumers,  such  aa^  is  often  found  in  coi 
along  a  main  road,  or  for  a  longdistance 
AV.  Fknnklu 

Anmer  m  No.    28  (aimrdrd  6*.  6i>.— Th#* 
and  disadvantages  of  the  two  systcma— <A) 
in  consumers'  houses,  or  (B)  in  sub-statioaa— i 
chieAy  upon  the  character  of  the  dtiiriel  wlriskl 
supplied  with  electricity— i.^*,  whether  the  hail 
close  together  or  far  apart     In  residential  dii 
the  houses  are  generally  separated  by  consid 
the  cost  of  cables  is  a  vet^  earious  item, 
cables  cost  less  than  low-tension,   beeanaa 
copi^er  in  them.     But  to  the  cost  for  raaina 
added    the  outlay   for  the   transformers.      In 
of  (A)  these  have  to  be  each  large  enough  lo 
maximum  number  of  lights  that  will  ever  bt  < 
one  time  in  the  house,  whereas  with  aubi 
formers   need  only  be  sufficient  for  fhe  aclml^ 
demand.    When  an  installation  a^  eloi 

QUtlay  on  (A)  may  be  less  than   i  ^   ud 

But  after  a  time,  when  many  bouses  bare  to  bi 
the  outlay  on  house  transformera  may  becomi  { 
if  sub  stations  were  used.     Then  the  smalt  apf 
be  taken  out,  and  connection  made  to  lov 
fed  from  tiuVstationa.  The  maximum  load  gecarmll] 
alK>ut  60  per  cent  of  the  total  lamp  ccMmection. 
way  in  which  to  point  out  the  advaolaget  or 
the  two  systems  is  to  make  eorapairiaona  of 
each.     The  estimate  may  \m  baaed  upon,  aay^  a  i 
100  kw. 
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first  the  case  (A)  of,  say,  63  houses  with  a  trans- 
io  each.  Suppose  the  houses  average  25  16-c.p. 
ich,  and  that  a  16-c.p.  lamp  takes  60  watts.  Then 
er  required  per  house  will  be  1,500  watts.  The 
mers  required  for  this  power  will  cost  about  £780. 
must  be  added  the  price  of  a  high-tension  switch 
Y  house,  and  a  safe  lock-up  compartment  of  some 

which  the  transformer  may  be  enclosed.  The 
,  which  may  very  conveniently  be  in  the  form  of 
fuses,"  will  cost  about  £50.  The  cost  of  enclosing 
iformers  varies  very  much.     Sometimes  there  is  a 

a  cellar,  which  only  needs  a  door  and  a  top  putting 
letimes  a  special  compartment  has  to  be  built, 
idoors  or  out  of  doors.  We  may  safely  take  the 
enclosing  our  63  transformers  at  about  £190, 
t  the  total  cost  of  separate  transformers  and 
B8  will  be  about  £1,020. 

.  rough  estimate  for  a  sub-station  and  equipment 
cw.  may  be  taken  as  follows :  Four  25-kw.  trans- 
nay  be  used,  costing  about  £300  total.  Switch- 
h  and  low  tension,  for  the  transformers  and  low- 
mains  will  cost  about  £40.  The  underground 
^  having  7ft  cube  interior,  will  come  to  about 
he  total  cost  of  the  sub-station  complete  will 
)  be  about  £430. 
X)mes  the  question  of  cables  for  the  two  cases  (A) 

First,  in  (A),  let  the  houses  be  all  scattered  within 
of  one  quarter  mile  radius.  The  main  high-tension 
Q  be  brought  to  a  centre,  and  smaller  ones  branched 
e  bouses.  The  mean  length  of  cable  required  may 
1 1}  miles.     This  would  cost  about  £320,  including 

Thus  the  total  cost  of  house  transformers  ana 
roald  be  nearly  £1,350.  If,  however,  the  buildings 
Me  together,  as  in  a  town,  and  30ft.  be  allowed  as 
I  frontage  of  each  bouse,  the  mean  distance  from  a 

centime  to  the  farthest  house  would  be  a])out  150 
for  which  a  total  length  of  cable  of  600  yards  would 
dred.  This,  including  laying,  would  cost  abouc  £90. 
tal  cost  of  transformers  and  cables  in  this  case  would 
-efore  £1,110. 

^  take  the  case  (B)  of  sub-stations,  where  the  district 
wei  Two  or  even  three  sub-stations  would  have 
mt  down  on  account  of  the  drop  in  the  distributors, 
be  used  they  would  each  be  of  50  kw.  capacity,  and 

ooftt  probably  £210  each,  the  price  of  the  trans- 
«  being  the  same  as  before — viz.,  £150  for  two. 
1  of  substations,  special  transformers  could  be  let 
he  ground  at  convenient  points.  These  would  cost 
tbe  same  as  the  sub-stations.    The  low-tension  cables 

5 from  the  two  sub-stations,  and  averaging  about 
i  each  in  length,  would,  if  laid  as  triple  concentric 
e  three-wire  system,  be  a  total  length  of  about 
bik  and  come  to,  say,  £1,500.  The  total  cost,  there- 
isboQt  £1,960.  For  the  same  number  of  houses  in 
^  and  fed  from  a  sub-station,  the  low-tension  cables 
only  cost  about  £360,  including  laying,  or  a  price 
ke  substation  of  about  £800. 
jEtioo  boxes  and  services  would  come  to  about  the 
■  both  cases,  and  so  need  not  be  reckoned  in  our 


I  of  better  comparison  the  relative  costs  are 
Ain  Ae  following  table  : 


A. 


- 

Trans- 
fonners. 

Chamben. 

Switch- 
Kear. 

i 

Cables.     Total. 

Middirtrict 
Wdotrict. 

780 
780 

190 
190 

50 
50 

.320      1  £1,350 
90      i     1,110 

B. 

m^bnt^    300 

UdterirtJ    300 
» 

120 
90 

40 
40 

1,500     '£1,960 
360    1        790 

|iU  expended  is  practically  of  no  account  except  as 
Ilk  interest  and  sinking  fund  paid,  which  of  course 
iai  the  capital  increases.  But  then  the  apparatus 
kU  the  money  is  spent  should  bring  in  a  revenue 
fleover  the  incr^used  interest  and  linking  fund 


account.  The  revenue  is  governed  very  much  by  the  losses 
in  the  different  apparatus.  In  this  special  case  the  losses 
are  in  the  copper  and  iron  of  the  transformers  and  in  the 
cables,  and  thev  are  greater  in  small  transformers  than  in 
large  ones.  Although  the  efficiency  is  high  at  full  load,  yet 
because  the  transformers  are  only  working  at  full  load  for 
a  very  short  time  per  day,  the  average  efficiency  is  only 
low.  Con8ef[uently  it  may  be  advisable  to  use  fewer  ana 
larger  transformers.  The  losses  in  the  cables  are  only 
serious  at  full  load,  and  they  may  be  reduced  by  putting 
in  larger  cables.  This  must  be  determined  by  comparison^ 
and  "  giving  and  taking  "  of  the  various  losses  and  costs. 
As  the  losses  in  the  transformers  and  cables  increase,  die 
interest  and  sinking  fund  will  decrease.  The  cost  of  the 
small  apparatus  is  greater  than  that  of  the  large,  but  the 
cables  for  the  former  cost  less  than  for  the  latter.  If  the 
costs  and  losses  be  set  out  in  the  form  of  two  curves,  they 
will  cross  at  some  point,  and  thus  the  system  with  the 
greatest  economy  may  be  found.  From  the  figures  it  would 
appear  that  house  transformers  are  the  cheapest  in  prime 
cost  for  a  residential  district,  and  sub-stations  lor  a 
congested  district.  With  transformers  in  sub-stations^  in 
the  summer  time,  when  the  load  is  not  sufficient  to  require 
all  the  apparatus,  one  or  two  may  be  cut  out,  and  thus 
save  the  all-day  losses,  which,  however,  cannot  be  reduced 
in  a  house  transformer.  It  is  very  difficult  to  say  which  is 
the  most  advantageous  system,  for  the  advantages  of  one 
may  be  the  disadvantages  of  another.  Each  case  must  be 
ju<^ed  upon  its  own  merits. — ^T.  A.  LocKE. 

Answer  to  No,  28  (awarded  2s.  6i.). — In  comparing  the 
advantages  and  disadvantages  of  the  two.  systems  of 
distributing  alternate  currents — viz.,  the  system  of  pro- 
viding a  transformer  for  each  consumer  and  the  sub-station 
system — it  is  necessary  to  take  into  consideration  the  nature 
of  the  area  which  is  to  be  supplied.  In  extended  areas, 
where  the  number  of  consumers  connected  per  mile  of  mains 
is  small,  the  beat  system  to  employ  would  probably  be  the 
house  transformer  system,  as  it  allows  the  current  to  be 
supplied  direct  to  the  consumer's  house  at  a  high  pressure 
through  small  and  inexpensive  cables,  thus  doing  awav  with 
the  larger  and  more  expensive  low-pressure  distributors 
necessary  to  the  sub-station  system. 

The  great  disadvantage  of  the  house  transformer  system 
is  due  to  the  inefficiency  of  transformers  when  not  working 
at  full  load,  and  also  tnat  the  transformers  being  connected 
directly  to  the  mains,  and  thus  the  primary  is  always  in 
circuit,  which  produces  an  "  iron  loss  "  whether  any  load 
is  being  taken  from  the  secondary  or  not  These  two 
reasons  combined  make  a  great  difference  between  the  full- 
load  efficiency  and  the  all-day  efficiency,  thus  tending  to 
reduce  the  economy  of  the  system.  Take,  for  example,  a 
5,000-watt  transformer,  the  full-load  efficiency  being  about 
95  per  cent,  the  lost  watts  being  260,  made  up  of  an  "iron 
loss  "  of,  say,  120  watts  per  hour  (a  loss  that  will  be  con- 
stant independent  of  the  load),  and  a  copper  loss  of 
140  watts  per  hour,  which  will  vary  approximately 
inversely  as  the  square  of  the  current.  Now,  the  24  hours' 
load  would  probably  be  divided  up  as  follows  : 


Load. 

Hours. 

f 

Output. 

Input = output -1^  iron  loss 
-f  copper  loss. 

0 

i 

I 

Full 

8 
4 
3 
3 
4 
2 

0 

2.000 

3,760 

5,000 

10,000 

10.000 

960 

2,485 

4.136 

5.406 

10,620 

10,520 

24          30,750  watts 

34,127  watte 

Thus  the  all-day  efficiency  is  about  90  per  cent,  which  is 
quite  a  different  matter  to  the  95  per  cent,  efficiency  for 
full  load. 

Coming  now  to  the  advanta^  for  the  sub-station 
system  :  (1)  The  transformers  being  "  banked  "  in  a  sub- 
station, they  can  be  switched  in  or  out  of  circuit  as  the 
increase  or  decrease  of  load  demands,  thus  keeping  the 
transformers  which  are  in  circuit  alwi^ys  fully  loaded,  and 
so  obtain  a  higher  efficiency ;  (2)  no  high-tension  mains 
enter  consumers'  houses;   (3)  new  consumers  can  be  con- 


nccted  without  disturbing  the  supply  of  current  to  others  : 
(4)  no  consumer  is  dependent  upon  one  trmnsforraer* 
Agwinat  thcao  advantfiges  must  be  placed  the  cost  of 
building  the  «u1>3UitionB,  and  the  comparatively  large  cost 
of  the  low  pressure  distributors. 

Of  the  alternate-current  li^htin^  plants  at  present 
exiBting  in  the  United  Kingdona,  the  raajority  uae  the  sub 
station  systotxif  there  being  but  very  few  usiog  the  house 
Iraniformer  aystcim  alone,  In  some  cases  a  combination  r»f 
the  two  ^y^tems  is  adopted,  the  sub  stations  being  placed 
in  the  tbickly  populated  districts,  and  high-pressure  maifis 
lunning  to  outlying  districts,  from  which  the  consumers 
are  supplied  through  house  transformers  in  the  usual  way. 
Another  modification  of  the  two  systems  is  the  burying  of 
transformers  at  intervals  underneath  the  street b^  from  each 
of  which  several  consumers  are  supplied. — F.  A. 


LEGAL    INTELLIGENCE. 


MORECAMBC  DISTRICT  COUNCIL  AND  ELECTRIC 

LIGHTING. 

An  arbitration  took  place  on  the  24th  init.  at  Morecambe 
Council  Office  with  respTCt  to  matters  in  dispute  between  the 
Council  and  the  old  Electric  Light  and  Power  Company,  Limited, 
on  the  former  taking  over  the  latter  company's  undertakinjBf, 

Mr,  Mellor,  barrister  (instructed  by  Mr  William  Tilly),  appeared 
on  behalf  of  the  CounciU  and  Mr.  Overend  Evatii*,  barrister 
(metructed  by  Mr,  J,  T.  Sanderson.  Laocaflter],  represented  the 
company,   the   reflpective  arbitrators  beioj;  Mr*   Thur^field,   city 

j^lectfical   engineer,   Chester,   and   Mr«  Gibbings,  city   electricaf 

f  %n^ineer,  Bradford, 

Thp  principal  point  at  insue  was  that  thcTHstrict  Council  agreed 
to  give  £3  807  for  the  Electric  Light  and  Power  CompanyV  under- 
taking and  portion  of  plant,  main  cables,  and  6ttingi,  and  a  deed 
executed  in  F'cbruary,  Isftfi,  contained  a  covenant  stipulating  that 
until    the    Local  iiovernment  Board   and  the   Board  of   Trade's 

Ijiauction  were  obUiinod,  ^'*<i  the  undertaking  formally  taken  over, 
ihe  comtMiny  wore  to  keep  the  plant  in  the  aame  Ptate  of  repair  as 
at  the  original  valuation.  The  Council  now  allowed  that  the  plant 
had  detcnorateii  in  value  through  being  improperly  stored,  and 
the  main  cables  not  properly  looked  after,  the  latter  being  stated 
to  be  now  uaeleM  for  the  Councir0  Hytjtetr),  and  worth  i^2,UUi)  lee« 
than  at  the  time  of  tho  valuation 

In  8up(»ort  of  this  contention,  Bfr.  Parklnvon,  resident  engineer, 
gave  evidence  an  to  recent  test«j  and  wa§  corroborated  by  Mr. 
Woodaoii,  electrical  engineer,  Lancaster  Wagon  Works ;  BKr, 
Bedceoi>ek  of  the  British  Insulated  Wire  Company  :  and 
Mr,  Barton,  of  Messrs.  Callender  and  Co  ,  London. 

Tlie  Clifllriiiaa  and  Surveys  at«o  epoke  to  the  unsuitable  place 
in  whtch  the  stores  were  kept. 

On  the  other  side  it  was  eontoiided  that  the  mains  were  practi- 
cally as  good  aa  when  originally  valued,  except  for  10  per  cent. 
Allowance  for  depreciation . 

On  behalf  of  the  company,  Mr.  ClirotLagh,  consulting  ougineer, 
Manchester,    and  Mr*   DATldaon,   from  Meesrf.  f.« lover  and  Co., 

l4^alford,  who  supplied  the  mi)tiniii  c^nbles,  wer«  callod  to  abow  that 

1  ihe  Councils  t6tit«  wore  n  '   r  favourable  circumstanoea, 

witnoMios*  teats  giving  4  us,  as  againiit  t5,(KJ0  ohms 

by  Mr.  p^ri  ...-.w>     it  wu^  i^^...wc.  t..r..,„<iaded  that  the  cables  could 
be  put  ri^.  i, 

The   p]  M  .    lasted   several   hourii,    and  at   the    close   the 

•rbltratora  iittimated   they  would   pemonally  teet  tho  oialoe.— 


COMPANIES^  MEETINGS  AND  REPORTS, 


DIRECT    UNITED   STATES   CABLE   COMPANY,    LIMITED. 

Tha  half  Yearly  ordinary  genera.1  meeting  of  the  llirect  United 
Stataa  Cable  Company,  Limits),  was  held  on  tho  ^Tith  inst.  at 
Wiiiebetter  Hoii»«o,  E.(\,  Mr.  K.  M.  ITndordown,  t^C,  presidini^. 

Tb«  CbAlmiAa,  in  moving  the  adoption  of  the  report,  said  thetr 
rolationit  with  the  alUo«l  companiee  wore  of  th«  most  cordial 
do»criptioQ,  and  exery  kind  of  mutual  aooommodation  was  carried 
out  between  them,  and  tho  beet  spirit  shown  in  acting  up  t^ 
what  waa  generally  known  a«  the  **  pool."  Th«ir  mhare  in  the 
'*  {lool  '*  wa*  very  aaliafari'"^^^  »■"•  it  was  not  generally  undcrHto«xi 
what  the  advantai^  {<<  i^c  were  from  that  couibinstion. 

By  the  pooling  arrange  n  ^>u  blic  had  the  ad  vantage  of  seven 

cablas—foiir  of  the  Anglo  American,  two  of  the  Western  Union, 
and  their  own — whtch  wft#  mo#t  u««>ful  when  the  tfftrti*^  i^oruinu 
Ut«d  or  1  did  and  ly 

occur,     i  Wat  oevr  ir 

pnoUcmll^  ttiiyv4  f  M|ri,<.M,  viMiMini  I  iiu  f/ifue  time  til»'  tT<M<r^»r:M<icititH) 
if  ibt  Gooipnriy  waj  maintainod.  With  the  exception  of  one  jettr, 
more  traffic  waa  carried  over  thetr  cable  last  year  than  m  any  of 
the  previous  l^  years. 

Sir  Jmmm  Foator,  M.P*,  moockM  tb«  tooUoOi  wblofa  wm 


WARD  ELECTRICAL  CAR  COMPANY,  Lmil 

The  statutory  mi^et in gs  of    crc^litots  mi^    *'  » 
Company,  already  referred  to  by  ««,  wcj* 
the  Board  of  Trade  offices,  Carey  '^triH't,  I. 
A.  S   Cully,  af^Mi^taot  official  receiver^  preMtil«f«4, 

The  dtmlmiaa  said  that  although  the  witiding-iipj 
made  on  Kov.  10  last,  the  statement  of  atfairt  had  oitli 
been  submitted.  The  original  patents  eecured  by  %h^ 
appeared  to  have  lapped,  and  the  Company  wi 
unenviable  position  of  poste««{ng  no  aseeta  whatr^ 
interest  in  the  shares  in  the  Lon<fon  E(#otrieal  Oa 
Limited.  The  statement  of  aflain*  PjKowe*!  un 
£863»  crediiors  fully  aocured  £2  i:t3,  while  the 
ca«h  in  hand  fl.  4>s,  Id* 

During  the  discussion  which  ensued*  Mr.  Ward  mAd 
wish   to   proBoot   the   shareholders   with   shafts    la 
Electrical  Omnibus  Comfiany,  Limited,     That 
in  a  position  to  make  a  considerable  profit  by  i 
omnibuses.     The  shares  would  then  beooao  vi»l« 
no  doubt  that  the  shareholders  of  the  old  oomptiijl 
them. 

Tho  tihareholderi  decided  to  leave  the  matter  Ia 
the  ofiieial  receiver  as  liquidator,  and  tbe  creditor** 
adjourned  pro  forma  in  the  abaenoe  of  a  qooram.. 


CONTRACTS  FOR  ELECTRICAL  SUPPI 

CONTRACTS  OPEN, 
I«een  (Spain).— Tender«»  are  invitc^i  f^r  *^]oiri  nr  Uj| 
town  of  Vftlderas  for  17  years.     Spe 
from,   and    tenders   addre^aed  to,    ^i 
above  town.     Tender*  by  Feb,  U, 

Bt.  Ch^mood  (FraBe«).~'Tenders  are  invited       

town  by  electricity  or  otherwifc,     ParticuUrs  ar>o  t© 
from,  and   tenders  addressed  to,  Municij^l    AuUiorit/ 
place  (Dejaartment  Ix>ire)  by  March  31. 
Bralla  (RoiLmaalmy,  — Tettders  are  invitod  for  1 

iug  of  the  town.     The  deposit   * -' '    ^    **'*'*' 

are  to  be  obtained  from,  and  t« 
Aathoriciee  at  Braila  l»v  FeU  2>' 

Tavfii  (SiNOa).— l  *  uivertised  for  the  lifb 

town  for  20  years,     >,  i  jn«  are  to  be  oblAtMil  j 

tenders   addressed  to,   the    Municipal    Authoritiew    ol 
town,  province  of  CadiV.,  Spain.     Tenders  by  February  1 

NovoroB8lBk(1toaata).— Tenders  are  invited  for  the< 
etc..  of  an  electric  lighting  installation  for  the  town* 
is  ri.VfO*  roubles.     Specifications  may  be  obtakied  ff| 
addressed  to*  the  Municipal  Authorittea  of  the  town^ 

Brnaae*. a. —Tenders    are    invited   for  electric 
(povernmcnt  offices,  rue  de  Ch<'*ae,  Bruseftle,     Thai 
is    S,s^j0  T'Jfr  ,    and    the   depoeit    required     ta    M 
cat  ion  («    are    to    be  obtained    from,   and   tendtrt  i^d 
Trovinctal  (;ovornmoot  Offioes,  Brussolt 

JerdesUlsa  (Spain).— Tenders  are  invited  for 
of  I  he  town  for  20  years.     The  eetiinat«i  ooet  ia  ^,fiO^  | 
annum,  and  the  deposit  re<|uired  is  l.SS^peaelAii 
are  to  be  obtained  from,  and  tender*  aadretiod  lo^  { 
Authorities  of  the  above  town*     Tendtn  by  Feb.  4. 

Koy«ie«B]«lc  (RodalA).— Tendera  are  invited  for  t^i 
etc.,    cf    an  electric    tramway.      The  depoait 
roubles.     Specificationa,  etc,  (in  French),  are  to  bi| 
and  tenders  addressed  to,  the  Municl(ml  Authorit' 
(Husf^ia),    by   March   1  (13)      Tho  time  baa  boon  ^f 
November  15, 

BeddUoh.  —  The   Corporation  are  proparod  to 
for  station  build  log,  dynamoM.  eUt*.  dosoribed   io  I 
ParticuUirs  mav  bo  obtained  from  Mr.  T*  A.  Ildklulh 
consulting  engineer  to  the  Corporauon,  IIomdiiireb» 

tenders  must  be  addresoed  to  the  derka  uf  tbo  Cr '^ 

Browning  and  Hoh^on,  not  lat«r  titan  Fob   14« 

Brttliioa.— Tenders  are  invited  by  tho  Town 
supply  and  delivery  of  dy iiauioa,  moiof*,  twUfl' 
necessary  wiring  at  tho  Municipal  School 
Technology,  8pecilicatioos  may  be  obtained 
the  office  of  Mr.  Francia  J.  TiUstone*  tow©  i  ^_ 
Brighton.  Healed  tenders,  addrosaod  to  llio  Tooni ^ 
endorf»ed  "  Tender  for  Dynnmoa^**  nmil  bo  loft  at  b4a  i 
10  a,m.  on  .'Ust  m«t, 

Edla1iiirgli.-The  I^rd  Provoat  and  Maglatratoa 
invite    tinidorH   for    the  wiring  of   tbo  potm  a| 
Si'cciticMtMi,    ronti    of    tOfider,   ond   pUna  of 
obtain«?<i   nt    thi?   oilicc  of  the  Bosjdoiit  floctrioid 
r>ewarplaco,  Edinburgh,  on  depoait  of  iC2.  2a.,  wldelii 
be  returnci  on  receipt  of  a  bona  fido  tsndor.     T« 
*»ent  to   Mr«  Thomas  Hunter,  W.Sw,  ttoom  eloHi,  i 
Edinburgh,  by  Feb.  5» 

liodrld*~Tbe    Soerotjuy    of   Suto   for    Fo 
received    a   deopatdi  from  ber    llajoaty'a 
Madrid,  oodoslng  oo|>y  of  a  Royoi  dmtm 
poblio  ft«oliOQ  foe  Uio  oooimoi  for  rofioldiif  Mm 
marino  tfiJefrnapb  oablea  during  llio  noxt  flw  yoon  « 
Madrid  on   Fob.   tM    Furtbor  poitteakni  «•  m 
quootJoii  may  bo  inauoetod  at  tbo  Comoorckil  T 
FQitign  Ottce  ooy  umt  boimoo  11  and  Ik 
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u — The  Corporation  invite  tenders  for  the  following : 
(Gontnet  No.  1)  steam  dynamos,  balancer  and  boosters,  etc. 
SpedficfitioDs,  condibions  of  contract,  and  form  of  tender  may  be 
oboioed  at  the  offices  of  the  engineers,  Messrs.  Lacey,  Ciirehu^h, 
aDdSilltr,  10.  Delahay-street,  Westminster,  on  payment  of  £5.  53., 
wfafch  sam  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Teoders,  sealed  and  endorsed  '*  Electricity  Works,"  must  be 
delivered  at  the  office  of  Mr.  Jas.  Leach,  tovvn  clerk,  Town  Hall, 
Roehdale,  by  Feb.  19. 

WetverhamptoiL—The  Pablic  Works  Committee  invite  designs 
and  tenders  for  motor-vans  for  street  scavenging  and  the  con- 
fsjruioe  of  road  materials.  Oatline  specification  and  form  of 
twdsr  CAD  be  obtained  on  application  to  Mr.  J.  W.  Bradley,  C.£  , 
boroQgh  engineer  and  surveyor,  Town  Hall,  Wolverhampton, 
pna  tendering  do  so  at  their  own  cost  in  every  respect.  Draw- 
meaand  a  fall  description  of  the  motive  power,  capacity,  and 
otbar  particalars,  addressed  to  the  Chairman  of  the  Public  Works 
Gommictae,  to  be  delivered  by  February  7. 

Ctalpiisooa  (Snalii).— The  Secretary  of  State  for  Foreign  Affairs  has 
reoeiTed  a  despatch  from  her  Majesty's  Consul  at  Bilbao,  reporting 
thst  the  Provisional  Board  appointed  in  connection  with  the 
electric  tramway  which  it  is  proposed  to  lay  from  Zumarraga  to 
Zamaya,  in  the  province  of  Guipuzcoa,  invite  plans  and  tender,  to 
be  received  by  February  28,  for  the  construction  and  equipment 
of  the  line.  Further  particulars  of  the  conditions  of  the  tenders 
for  the  above-named  tramline  and  branch,  which  together  measure 
30  milflB,  may  be  inspected  at  the  Commercial  Department  of  the 
Foreign  Office  between  11  and  6. 

Brtgkton. — The  Council  are  prepared  to  receive  tenders  for  the 
completion  of  the  electric  lignt  wiring,  etc.,  of  the  Town  Hall, 
Brighton.  The  drawings  may  be  seen  at  the  office  of  the  borough 
engineer  and  sarveyor,  Mr.  Francis  J.  C.  May,  M.I.C.E.,  Tjwn  Hall. 
Brighton,  and  specifications  and  forms  of  tender  may  be  obtained 
St  the  Town  Clerk's  Office,  Town  Hall,  Brighton,  on  payment 
of  £1.  is  ,  which  amount  will  be  refunded  on  receipt  of  a  bona 
fide  tender.  Sealed  tenders,  addressed  to  Mr.  Francis  J.  TilNtone, 
tovn  clerk,  and  endorsed  "  Tender  for  Electric  Lighting,  Town 
HftlV  mast  be  left  at  the  Town  Hall  before  10  o'clock  in  the 
forenoon  on  Jan.  31. 

lepida  (BnlgarU),  Maroh  5-17.— (a)  For  electric  lighting  of 
the  town,  town  hall,  and  fire  brigade  barracks  ;  {b)  for  an  electric 
tramway  for  the  town  and  surroundings.  Only  bona  fide  electrical 
firme  are  allowed  to  tender.  Tenders  must  be  in  by  xMarch  5-17, 
at  11  a.m.  A  deposit  certificate  of  the  National  Bank  of  Bulgaria 
of  £6.000  must  accompany  each  tender;  also  documents  showing 
Om  the  contracting  firm  has  already  successfully  carried  out 
fimilar  works.  If  up  to  the  10th-22nd  of  March,  at  lO.'AO  a.m., 
i  proposal  of  a  reduction  of  at  least  '>  per  cent,  per  kilowatt- 
boor  of  the  lowest  tender  is  received,  a  new  adjudication  will  take 
Diaee  on  the  same  day  at  11  a.m.  Specifications  are  to  be  obtained 
DQiD  the  Siayor  of  the  above  town  (8s.  prepaid),  where  tenders  are 
to  be  addreesed. 

Letoeiter. — The  Sanitary  Committee  invite  designs  and  tenders 
for  motor  vehicles  for  the  collection  of  house  refuse.  The  motive 
power,  capacity,  and  all  other  particulars  are  to  be  described  in  a 
fall  specification,  accompanied  by  drawings  and  delivered  at  the 
ofieeof  Mr.  E.  George  Ma  whey,  C.E.,  borough  engineer  and  sur- 
f^or.  Town  Hall,  Leicester,  addressed  to  the  Chairman  of  the 
Sioitary  Committee,  by  January  31.  The  loaded  wagons  would 
bsve  to  ascend  an  incline  of  1  in  20,  turn  in  a  limited  space, 
beck  and  tip  over  a  beam  about  14in.  high  by  12in.  in  width,  and 
vImo  empty  descend  a  road  having  a  gradient  of  1  in  1.).  The 
Committee  do  not  bind  themselves  to  accept  any  proposal,  and 
firms  tendering  must  do  so  at  their  own  cost,  no  fees  being  allowed 
fior  the  preparation  of  drawings,  etc. 

Asbtoa-mider^Lyne.— Tenders  are  invited  by  the  Baths  Com- 
mittee for  the  installation  of  the  necessary  wires,  fittings,  etc. ,  for 
dmeiectric  lighting  of  the  Corporation  baths.  The  current  will  be 
ispplied  from  the  town  mains.  Copies  of  specifications,  general 
eoDaitioos,  and  form  of  tender  can  be  obtained  on  application  to 
Mr.  J.  NeaLl,  borough  comptroller.  Town  Hall,  Ashton -under- Lyne, 
OB  payment  of  a  deposit  of  £1,  which  will  be  returned  on  receipt 
of  a  bona  fide  tender  and  specification.  Any  information  relating 
to  the  work  may  be  obtained  from  the  consulting  engineers, 
Mwirs.  Lacey,  Clirehugh,  and  Sillar,  78.  King-street,  Manchester. 
Tenders  to  be  delivered  to  the  Borough  Comptroller,  endorsed 
*' Tender  for  Electric  Light  Installation  at  Baths,"  by  1*2  noon  on 
Feb.  2. 


I.— The  Urban  District  Council  invite  tenders  for  the 
^ppty,  delivery,  and  erection  of  the  following  works  in  connection 
vith  their  electric  lighting  scheme  :  (Section  A)  water-tube  boilers, 
pomps,  etc.  ;  (B)  condensing  plant,  steam-pipes,  etc.  :  (C)  overhead 
eraoe  ;  (D)  high-speed  steam-engines  and  alternatorn  ;  (K)  switch- 
board ;  (F)  underground  mains,  conduit?,  etc.  Copies  of  the 
ipeeifications,  with  form  of  tender  and  general  conditions,  can  bo 
obtained  at  the  offices  of  Mr.  A.  H.  Preece,  A.  M.  I  C.  K. ,  39,  Victoria- 
ikrest,  Westminster.  Applications  for  any  or  all  of  above  must  be 
accompanied  by  a  checjue  for  £5.  oa  ,  which  will  be  refunded  on 
the  recmpt  of  a  bona  hde  tender.  Tenders,  sealed,  and  endorsed 
"Tender  for  Section  — ,  Electric  Lighting,"  must  be  delivered  at 
tbe  office  of  the  Urban  District  Council,  Wimbledon,  by  G  p.m.  on 
Feb.2L 

^  BndliDird.  —  The  Tramways  Committee  of  the  Corporation 
■rite  tenders  for  the  equipment  of  about  nine  miles  of  street 
tiamways  to  be  worked  by  electric  traction  :  (( -on tract  No.  1 )  for 
iM  poles,  bracket  arms,  etc.  ;  (No.  2)  for  trolley  wire,  insulators, 
nd  OTerbeeMi  eqoipment ;  (No.  3)  for  cars,  including  trucks, 
BocoTi.  and    tnuley-pole   complete.    Conditions,    specifications, 


and  bill  of  quantities  may  be  obtained  at  the  offices  of  the  Citv 
Surveyor  and  the  City  Electrical  Engineer,  Town  Hall,  Bradford, 
on  payment  of  £5,  which  sum  will  be  returned  on  receipt  of  a 
bona  fide  tender.  An  undertaking  must  be  given  by  each  con- 
tractor that  he  will  pay  to  the  workmen  employed  by  him  not  less 
than  the  minimum  standard  rate  of  wages.  Sealed  tenders, 
endorsed  "  Tender — Electrical  Equipment,"  to  be  sent  to  Mr. 
George  McOuire,  town  clerk,  Bradford,  by  Feb.  1. 

Sboreditob,  X.C. — The  Shoreditch  Vestry  invite  tenders  for  the 
erection  of  an  underground  transformer  sub-station  in  Worship- 
street.  Shoreditch,  E.C.,  together  with  stairwayp,  street  refuge, 
and  fittings  complete.  Specifications,  quantities,  and  forms  of 
tender  can  be  obtained,  apd  the  drawings  can  be  seen  at 
the  offices  of  the  engineers,  Messrs.  Kincaid,  Waller,  and 
Man  vi lie,  21K  (ircat  Qeorge-street,  Westminster,  on  payment 
of  a  fee  of  £3.  3s.,  which  sum  will  be  returned  on  receipt  of  a  bona 
tender.  The  contractor  whose  tender  is  accepted  shall  enter  into 
a  formal  agreement,  under  seal  with  sufficient  sureties,  for  the 
fulfilment  ol  contract.  Trade  union  rates  of  wages  and  hours  to 
be  observed.  Sealed  tenders,  endorsed  ''Electricity  Supply, 
Tender  for  Sub-Statiun,"  to  be  sent  to  Mr.  H.  Mansfield  Robinson, 
vestry  clerk,  Town  Hall,  Old-street,  E.C.,  at  or  before  noon  on 
31st  inst-. 


-Tenders  are  invited  for  the  utilisation  of  water 
flowing  from  the  Periyar  Lake  for  purposes  other  than  irrigation 
and  not  incompatible  with  the  use  of  the  water  for  drinking.  The 
irrigating  season  extends  over  nine  to  ten  months,  during 
which  time  the  discharge  is  likely  to  be  from  1,100  to  abonb 
500  cubic  fest  a  second,  according  to  the  demands  for  irrigation 
and  the  available  quantity  in  the  lake.  Subject  to  the  risk 
of  interruption  by  accident  or  drought,  supply  can  be  criven 
throughout  the  irrigation  season.  No  supply  can  be  guaranteed 
at  other  times,  but,  so  long  as  water  is  available,  the  Government 
will  be  prepared  to  issue  it  in  such  daily  quantities  as  may  seem 
to  it  advisable  with  reference  to  the  time  which  is  likely  to 
elapse  before  the  supply  is  replenished  by  the  setting  in  of  the 
rains.  The  fall  from  the  tunnel  to  the  foot  of  the  hills  is  approxi- 
mately 900ft.,  and  the  distance  measured  along  the  course  of  the 
stream  about  6,800ft.  One  cubic  foot  per  second  falling  900ft.  is 
estimated  to  produco  over  60  efTective  horse-power.  Intending 
lessees  should  state  the  quantity  of  water  reauired  in  cubic 
feet  per  second  and  the  annual  rent  offered  for  each  cubic 
foot  per  second.  No  rent  will  be  charged  for  the  first  year 
from  the  date  of  the  concession  ;  for  the  second  year  the  chanre 
will  be  one-fifth,  and  an  additional  charge  of  one  fifth  will  be 
made  every  year  until  the  full  rent  is  reached.  The  whole  or  part 
of  the  concession  may  bo  surrendered  on  a  year's  notice  being  given. 
Lessees  will  construct  at  their  own  expense,  on  plans  to  be 
approved  by  Government,  all  the  weirs  and  other  works  required 
to  divert  the  water  from  the  river  below  the  tunnel.  For  further 
information,  application  may  be  made  to  the  Chief  Engineer  for 
Irrigation,  Maaras,  by  whom  tenders  will  be  received  up  to 
July  1,  1898. 

Stockport. — Extension  ok  Time.— Tenders  are  invited  by  the 
Corporation  for  the  supply  and  delivery  of  the  following  articles, 
together  with  the  fixing  thereof,  at  the  electrical  generating  station 
in  Millgate,  Stockport,  or  elsewhere  within  the  borough  as  may  be 
directea — namely:  (B)  two  mild-steel  "  Lancashire  "  double-fined 
boilers,  each  28ft.  long,  8ft.  internal  diameter,  and  for  a  working 
steam  pressure  of  2001b.  per  square  inch,  together  with  their  brick 
settinsrs,  smoke  dues,  dampers,  and  all  other  matters  necessary  to 
leave  the  boilers  in  complete  working  order.  (C)  Three  sets  of 
steam  dynamos,  together  with  their  foundations,  beds,  trenches, 
and  other  matters  connected  with  the  working  of  above  machines. 
Each  steam  dynamo  to  consist  of  a  steam-engine  of  the  inverted 
vertical  type  of  90  h.p.  indicated,  with  1801b.  steam  pressure,  at 
450  revolutions  per  minute  ;  the  enfirine  being  fixed  on  the  same 
base-plate  and  coupled  direct  to  a  shunt-wound  dynamo  having  an 
output  of  56  kw.  of  electrical  energy.  Also  a  feed-water  heater  of 
l.)0  h.p.  nominal,  as  well  as  a  6-ton  overhead  traveller,  likewise 
two  feed  pumps,  each  of  2,0<^K)  gallons  per  hour,  together  with  all 
the  steam,  exhaust,  water  pipes,  and  other  connections  in  and 
around  the  generating  atation.  (D)  An  electric  storage  battery  of 
136  cells,  and  having  a  total  capcM:ity  of  750  ampere-hours,  together 
with  the  standfi,  switchboard,  contact  switches,  connections,  acid, 
charging  of  the  battery,  and  all  matters  necessary  for  the  efficient 
working  of  the  battery.  (E)  Electrical  instruments  and  other 
apparatus  upon  the  general  switchboard  and  elsewhere,  together 
with  all  electrical  connections  between  the  various  machines,  and 
other  apparatus  or  things  ;  the  wiring  and  other  arrangements  and 
fittings  for  the  lighting  by  electricity  of  the  generating  station. 
(F)  Underground  armourecl  cables,  street  boxes,  and  other  appli- 
anres,  to  be  laid  in  and  under  certain  streets  ot  the  borougn,  in 
the  neighbourhood  of  the  generating  station  in  Millgate.  The 
Corporation  reserve  to  themselves  the  right  to  do  the  trenchings, 
and  the  making  good  of  the  streets,  and  in  other  places.  The 
works  to  be  carried  out  in  accordance  with  the  plans  and  specifica- 
tions prepared  by  Mr.  James  N.  Shoolbred,  C.E.,  47,  Victoria- 
street,  London,  S.W.,  electrical  engineer  to  the  Corporation,  at 
whose  office,  as  also  at  the  Millgate  Gasworks,  Stockport,  the 
plans  and  specifications  may  be  inspected  during  ordinary  office 
hours  on  and  after  17th  inst.  Copies  of  specifications  and  general 
conditions  can  also  be  had  there,  on  payment  of  £1  per  copy  of 
the  specifications  of  each  of  the  various  sections  letterecl  alphabeti- 
cally, or  of  £5  per  copy  of  the  entire  set  of  the  specification,  which 
amounts  will  be  returned  on  the  receipt  of  a  bona  fide  tender.  A 
separate  tender  must  be  sent  in  for  each  of  the  various  sections. 
Tenders,  enclosed  in  an  envelope,  sealed,  and  endorsed  on  the 
outside  ''  Electricity  Works,"  must  be  sent,  addressed  to  the  Chair* 


£6  10    0 


niAD,  Electric  Ut^htitifr  Cotntnitiee,  Gm  Offic«8,  Militate,  Stock - 
port,  by  12  noon  on  Feb.  .1,  the  time  having  been  extended.  Con^ 
trActore  will  have  to  utiderUke  to  pay  the  0t&ndard  rates  of  wagee 
and  obnerve  the  ntAndiini  number  of  houm* 

BESOLTS  OP  TENDERS. 

-The  following  tondore  have  b^en  rocoived  by  the 
>liUh  Af^yUim^  Board  for  Hlter/^MonP  and  additions  to 
tiro-alarm  system  at  the  SiouthKae tern  HoftpUal  : 

A. 
Stogmaoit,  ClipKam  JiinctioDi  8.W*£121  10 
vatc  Wire  atid  Tolepbone  Iu«talU* 
;ioD  Uompatty,  Oauoon  street,   E,0^ 

(accept*<l) , 122  10 

Oox  Walkcm.  Dtrlingtoii 139  13 

J.  and  F.   Mahoo  and  Co.,   Victoria^ 

■tfeet,  aw , 144  12 

ii  Sax  aod  Go  ,  Limited,  Coldharbour- 

'   kne,  8  £     , 144  18 

itrieal   Erection  Oompanyt  Brown- 

court,  Biigware-roid,  W 165    0 

'.  .1.  Fryer  and  Co.,  Limited,  Sloane- 

•ciuare,  8.W ..,     184    0 

^owler,  Lancaster,  and  Go. .  Birmingham     194  13 
Ituart  and  Moore,  8outh  Ealing,  W....    261  19 
JackaoD     and    Ooleby,    Thayer  street, 

Haochenter -square,  W 387  10    0    .. 

A.    Annaal  charge  tor  maintenance. 
Eogineer'fl  approximate  eatimato^  £140« 
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jUmdon  Electrleal  Cab  Coms^any,  X*tiiilted.— A  new  isiue  of 
80,388  shares  w  advertised  for  by  this  Company. 

SotiUuunpton,— We  hear  the  Corporation  have  decided  to  offer 
the  tramway  company  £4tf,(XHj  for  their  undortaking. 

Dorldng. — A  report  on  an  electric  lighting  scheme  wan  submitted 
to  the  Council  last  week,  and  its  consideration  deferred. 

ICajMAeM,— The  Town  Council  have  diecussed  in  committee  the 
question  of  op|>osing  the  General  Power  Difltributing  Company's 
Bill. 

Paddlngton  ^The  Vestr^^  have  declined  to  support  the  applica- 
tion of  the  Municipal  Electric  Supply  Company  to  supply  electricity 
to  the  parifth. 

RMtbeater  — The  Hobject  of  the  Chatham  and  Rochester  electric 
trams  i»  utill  tilling  the  local  pa[>ere  with  comraents  and  letters, 
wise  and  otherwise. 

Portsmonth. — A  town's  meeting  on  VV^edneaday  approved  by  a 
largo  majority  a  roeolutioQ  in  favour  of  the  acquirement  and  work 
ing  of  the  street  tramways. 

■ornMjT. — Notice  of  opposition  has  been  received  to  the  Urban 
IHutrict  Council'^  electric  lighting  scheme  from  the  Hornsey  (ias 
Com|Mhny  and  the  <«reat  Northern  Kail  way. 

Troel^a.— The  Parish  Council  have  provided  for  the  lighting  of 
the  whole  villago  by  electricity,  the  outlay  being  only  £7'j*).  One 
of  the  lam|)«  is  said  to  give  a  li^ht  c(|ual  to  3,000  cp. 

Criacr,— At  tho  meeting  on  Monday  the  Commissioneri  seemed 
favourably  disposed  towards  Mr.  Vorke*s  propoeals,  reported  in 
our  la4t  insuo,  and  it  was  decided  to  moot  with  Mr.  Vorke  and 
enquire  further  into  the  matter. 

mgwier.  —The  Electric  Committee  have  reported  that  the 
total  output  of  electric  current  from  the  oontral  station^  for  the 
half  year  ondin((  Doc.  M  last,  wa^  2O4.0H4  Board  of  Trade  units. 
The  number  of  consumers  was  li5^K 

Chlttoliarai,- -The  Council  have  formally  appro%'od  of  the  pro- 
visiofia  of  the  Chlalohurst  Electric  Lighting  Oraer.  I89H,  proposed 
to  be  granted  by  the  Board  of  Trade  to  tne  Chialehurst  Electric 
Lighting  Supply  Company.  Limited. 

Bedford.— At  the  next  Council  meeting  the  formation  of  a 
oommitteo  to  consider  the  dcf^ir ability  of  applying  to  the  Post- 
master -(ioneral  for  a  license  to  construct  and  work  a  telephone 
exchange  for  Bod  lord  wtU  b#  pro(»o»ed, 

Klddorml]i«ler.  -  We  understand   that  the  Kidder  minuter  and 
Stourport  Electric  Tramway  will  be  completed  by  about  the  end 
of  Feoruary,  so  that  the  public  are  within  measurable  distance  of 
the  time  when  it  will  be  available  for  use. 
Vtloseter.  ^Tbe   National   Telephone  C^ompany,   who  a  tittle 
three  months  ago  opened  an  exchange  in  Uttoxoter»  are  about 
tend  their  pole  route  to  Aahboume,  whore  an  exchange  will 
beopenod  as  soon  as  the  work  is  completed. 

Wtrtml— tor  Xleotiie  ftnpply  Corperatlen,  Limited. --We  are 
tnformd  that  the  reoent  iaaae  of  i:t3iHjjMjif  .'^Jj  per  cent,  first 
iBoryfage  dobonturet  waa  aobaertbcd  tour  time^  over,  and  letters 
of  imotment  and  regret  will  be  posted  in  due  cour)^. 

The  TluuDea  Embankmoat.  —At  their  next  week's  meeting,  the 
London  County  Council  will  diACUSB  a  proposal  to  invite  tenders 
for  Ibe  electric  lighting  of  the  Embankment,  which  is  estimated 
at  Ik  csepltal  ex|^nditure  of  over  £25,000  and  an  annual  ex[>enditure 
of  C3.WIII 

AborTBtwltli. ^Tbo  Improvement  ComDeny  are  layin;^  a  cable 
from  the  railway  station  to  North-paraae.  This  is  being  done 
iirtmarily  to  enable  the  Ot^Hnrr  ollioe  and  the  Terminus  Hotel  to 
be  illutnlnated  by  oleotrioity,  but  other  instatUiions  are  alto 
oootempUtted. 


oeedi«g  Is    . 
Gil  nMti^^H 


€!eatrAl    London    BaUway. — It 
Electric  Company  of  New  Vork  has  received  ae  order  froai  Um 
Central  London  LI nderj; round  Railway  for  32  looomottrea^  eeili  df 
8CM}  b.p.,  weighing  45  tons,  and  able  to  draw  fire  caare, 
150  tons,  ir»  railcfl  an  hour. 

Private  BUla  la  Parliament.-  -Among  the  aebeoe*  ^^  ^ 
complied  with  the  standing  orders  of  Parliamefii  are  tlid  "" 
Electric  Supply  Company  (powers  and  works  in  liaryieboo^te 
i  General  Power  Distributing  Company,  and  the  Lofidofl»  ^ altaiHl' 
Blow,  and  Epping  Forest  Railway* 

BUI   Glfklna,  and  Co.  —This  firm  inform  us  tfaat  in  i 
with  our  note  on  p.  1)1,  under  the  beading  of  **  Pj 
there  is  a  roieunderetanding,  ss  they  have  merely  entered  _^_ 
business  arrangement  With  Messrs.  Beanlaod,  Perkin,  and  Gft.  i 
the  sale  of  the  arc  lamp  in  cpeetton. 

Olaagew.  -The  electrical  department  report  that  tke  i 
mains  required  to  bo  laid  down  on  the  Springbom  tramway  i 
will  cost  £12,566,  which  ineludcB  provision  for  Mivate  Ufliti«g 
purposes.  The  cost  of  the  electric  energy  for  the  «l»ole  el  the 
proposed  104  lamps  is  estimated  at  £1,^72. 

St  Marylebone.  — The  Metroj>oiiun  Electric  Supiily  < 
intend  to  lay  a  caat-iron  conduit^  for  the  purpose  of  tb 
tension  mains,  from    Manchester  square  station    to  MaryMniie' 
paisage  and  thence  to  Rath  bone- ptaoe  station,  a  prooeediag  Is 
which  the  V  estry  have  formally  signified  their  objection. 

Wt«l>eelt.— A  letter  was  read  at  the  last  Town  ConnGil  i 
from    the    Mutual    Telephone    Company,   aaking    th« 
acquiescence  to  a  movement  to  take  from   the  Poet 
monopoly  which  waa  exercised  over  telephone  „ 

against  private  oompaniee.    It  was  deciaed  to  eci)eiMi0t  in  the 
movement. 

Poraenal.  —We  hear  that  Mr.  Fred  Spencer,  of  WalsatU  formerly 
engineer  to  the  Blackpool  Electric  Tramway  Company,  haa  reosved 
the  appointment  of  general  manager  to  the  Halifax  CorponAto 
Tramways.  Mr.  Spencer's  son,  who  showed  great  promte 
Blackpool,  has  been  appointed  to  suooeed  hi«  father  tun' 
engineer  to  the  South  Staffordshire  Tramways, 

Bradford.— At  the  last  meeting  of  the  <  «a«  and  Etectridij  i 
mitt^e  it  was  decided  to  commence  at  once  the  laying  of  tiiea 
for  tlie  new  Corporation  electric  tramways  to  Great  Horton 
Bolton  Woods.     Tenders  for  the  supply  of  engine*  and  d| 
for  the  trams  were  considered  and  deferred.  The  work  of  I 
construction  wiU,  it  is  understood,  be  pushed  on  with  ail 
speed. 

Kenalngten.— At  a  meettog  of  the  Vestry  on  the  *26tli 
permission  was  given  for  the  following  extension  of   mains  I 

Sroceedod   with,  subject   to  the   usual 
[otting  Hill,  by  Johnson  street— Nottin  octsir 

Company;  Drayton  gardens,  Kensington  iu«^  isj    Leoiiai 
and      Hogarth  road— House  to  House     ElectHe     Uglit 
Com(iany. 

aieeata.  Boeling  and  Appleby.— This  firm  has  sent  us  a  I 
decorated  card,  which  we  suppose  they  are  sapplyitig  to 
agents.  The  illustrations  consist  of  a  direoVeonpled  aei 
belt-driven  dynamo.  The  colours  used  for  their  reprodeeUiMi  ( 
green  and  gold.  The  lettering  announoes  the  faot  theft 
cutting,  hauling  and  pumping  plant,  and  all  oleoftrioil 
machinery  is  supplied  by  the  firm. 

The    Bolopliane  Glohee.  — We    note  that   the   i?^9$  oat*li 
issued  by  the  Holophane  Company,  Limited,  ahows  a  redi 
in  price  for  these  most  useful  globes  which  ranges  from  Ife 
cent,  to  50  per  cent.     The  value  of  theee  globes  as  gtriof 
light  in  a  given  direction,  and  generally  a  better  diMHb^llHij 
light,  has  been  fully  estAbtiabed.     Hence  this  redaolJoo  ' 
for  a  most  useful  commodity  is  most  aoooptable. 

Haatwleli  —At  the  last  Council  meeting  a  letter  vae  road  i 
the  Mutual  Telephone  Company  aaking  the  Council  to  oo^fi 
with  them  in  getting  the  Post  Office  authorities  to  grant 
cates  to  other  companies  than  the  National  Telephone 
for  the  establishing  of  lines,  and  thus  prevent  a  mooopoly,'i 
bring  about  a  reduction  in  the  companies'  charges.     Ttie 
was  referred  to  the  General  Purposes  Committee. 

Beltea.— The  Mayor  (Sir  B.  A.  Dabsoo  ,  with  CoonctUor 
Panton  (chairman  of  the  Electricity  Committee),  Mr.  Ak 
Miles,  Mr.  Councillor  Proctor,  and  Mr.  EUis  (electrical  eaftie 
have  just  returned  from  a  visit  to  Havre  and  Roeeo,  where 
inspected  the  electric  traction  system  in  o{>eration  In  the 
The  deputation  were  much  impressed  wtth  what  they  lAV^f 
learned  many  valuable  hints  for  future  guidance. 

WalaalL-Mr.  W.  O.  E.  Meade  King,  M.I.C.E.,  Local  i; 
ment   Board  insiiector,  will  hold  an  en4]uiry  at   tlio  towii_ 
Walj^all,  to-day  relative  to  the  application  of  the  Walaall 
Council  tor  sanction  to    borrow   £T*<100  for  purposes  ol  i" 
lighting,  £5,500  for  works  of  surface  water  drainage,  and  i 
for  purpoees  of  street  impro^-ements. — A  draft  provii ' 
the  Mialand  Electrical  (oust  ruction  Com{>any  nai  b 

Neweaalle.  —The  following  amendment  has  been  carried  hf  { 
Corporation  :   "  That  in  the  next  applioation  to  Parilameot  | 
be  sought  for  the  Corporation  to  work  their  own  trami 
that,  until  the  scheme  to  be  prepared  by  the  reoentliT'^ 
new  Tramway  C<»mmittee  for  providing  the  citv  wim  ^ 
baa  t '  '  iored  bv  tlie  Council,  it  is  tnexpedleni  lo  eon 

detcu  i^*  u>  whether  the  working  of  the  tnuaways  i 

be  unnr^ruikcii  by  the  Corporation." 

n%w  Catalegne.  ^Meee ra.  Verity 'a,  Limited,  have  ami 
fokiiiig  liet  of  the  standard  iwitehboaide  wMeb  le  i 
txm&mefidatiun.  The  individual  ty|iei  ol  boafdf  am 
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bf  i  general  view  and  diagram  of  connections.  Adjoined  are 
deteib  in  list  form  of  the  various  sizos,  current  capacities,  and 
prioeBof  the  boards  made  of  the  type  in  question.  The  types 
iodide  main  switchboards,  with  measuring  instruments,  multiple 
djDAino  boards,  accumulator  boards,  and  distributing  boards. 

West  BartlapooL — Active  preparation  is  being  made  in  West 
Hartlepool  for  the  installation  of  the  electric  light  in  the  town. 
For  £1,000  a  site  has  been  secured  near  the  paper  works,  and  it  is 
uppoied  that  £30,000  will  cover  the  cost  of  the  entire  scheme. 
In  taking  the  oiatter  in  their  own  hands  the  Council  hope  that  it 
will  firove  remunerative  within  two  years.  The  low-tension 
oootionoos- current  system  will  be  employed,  as  it  is  considered 
thd  beet  adapted  for  a  compact  area,  and  can  be  used  for  motor 
puposee. 

F.  HirtehHis  and  Co.— Messrs.  F.  Hutchins  and  Co.,  experi- 
Bieotal  engineers,  13,  Victoria-street,  Westminster,  inform  us 
tbat  thev  have  lately  taken  new  premises  at  Gray-street,  Black- 
friars,  which  are  now  fully  equippea  for  carrying  out  experimental 
work.  Besides  workshops  for  the  manufacture  of  technical  appa- 
ntoB  and  inventors'  moaels  of  all  kinds,  they  have  private  rooms 
vliich  can  be  placed  at  the  disposal  of  patentees  anci  others,  with 
engine  power,  use  of  tools  and  instruments,  supply  of  electric 
cnrrent,  etc. 

UoB&f  mad  Bamaey  Xleotrle  Railway.— We  understand  that 
in  connection  with  the  extension  of  the  Douglas  and  Laxey 
Railway  to  Ramsey  in  the  Isle  of  Man,  it  is  contemplated 
employing  a  storage  battery  which  will  be  of  very  large  aimen- 
BOOB.  Toe  order  for  the  same  has  been  placed  with  the  Chloride 
Electrieal  Storage  Syndicate,  Limited.  This  must  assuredly  be 
regarded  as  a  guarantee  of  satisfactory  working  of  their  batteries 
that  are  alreaoy  in  use  in  connection  with  the  Douglas  and  Laxey 
eeciion,  and  also  the  Snaefell  branch  of  the  line. 

■aUaff. — The  MiddleAejf  County  Tiines  asks :  "  le  it  not  time 
the  £alio|^  District  Council  admitted  the  failure  of  its  arc  lamps 
ttd  parehaeed  others  ?  The  lamp  gives  a  magnificent  light— but 
intermittently  ;  and  the  failure  is  in  the  same  ratio  as  the  light. 
Aeerioofl  road  accident  occurred  last  week,  caused,  it  is  alleged, 
by  one  of  the  central  lamps  in  the  Uxbridge-road  being  out.  The 
mil  will,  of  course,  be  sent  to  the  Council,  and  the  Council  is 
Borally,  if  not  legally,  bound  to  foot  it.  In  the  long  run  new 
lamps  for  old  woola  prove  an  economical  policy." 

Sesthwark.— At  the  last  meeting  of  the  St.  Olave's  Board  of 
Works  the  Works  and  Finance  Committee  recommended  that  the 
Board  offer  no  objection  to  the  application  of  the  County  of  London 
and  Brush  Provincial  Electric  Lighting  Company,  Limited,  to  the 
Board  of  Trade  for  a  change  of  system  from  continuous  to  alter- 
eorrents  for  the  supply  of  electric  light.  During  the 
I  which  ensued  it  was  pointed  out  that  the  alternating 
in  far  more  dangerous  than  the  continuous  system,  and 
finally  the  queetion  was  referred  back  for  reconsideration. 

8a»«tt. — At  the  last  Council  meeting  the  Clerk  read  a  letter 
fnm  the  National  Telephone  Company  asking  for  permission  to 
erect  pcdee  on  Todmoraen-road  to  Summit.  A  discussion  took 
pboa  and  eventaally  the  surveyor  was  instructed  to  view  the  road 
ekiDg  with  the  csompany's  representative,  to  find  out  exactly  where 
His  pffopoaed  to'  place  the  poles,  and  then  report  to  the  Council. 
bwM  alao  rasolvod  that  the  county  district  purveyor,  who,  as  the 
TepjwwHaiive  of  the  County  Council,  in  whom  the  main  roads  are 
d,  ii  interested  in  the  matter,  should  be  informed  of  the 


Ttfegrapli  Conumny.— The  directors,   after 

£12,000  to  the  credit  of  the  renewal  fund  for  the  half-year 

a  balance  dividend  of   19s,  6d.   per  cent,   upon  the 

ooonolidated  stock,  and  a  balance  dividend  of  £1.  19s. 

Cent,  open  the  preferred  stock  for  the  year  ending  Dec.  31, 
iaoome  tax.  After  paying  these  dividends  there  will  be  a 
Uuee  of  aboat  £200.  The  above  dividends,  together  with  those 
limdy  paid,  wiU  amount  to  £3  par  cent,  on  the  ordinary 
stock,  and  £6  per  cent,  on  the  preferred  stock  for 
1897. 

■Xflura. — A  public  meeting  was  held  last  week  to 
the  advisability  of  the  District  Council  introducing  an 
ion  of  the  electric  light  in  the  town.  The  following 
Anfartaoo  wan  carried :  "That  this  meeting  is  in  favour  nf  the 
ieftradoetion  of  the  electric  light ;  but,  having  regard  to  the 
■riBH  state  fA  the  town's  finances  and  the  difference  of  opinion 
tbtniiU  apon  the  subject  among  the  members  of  the  Urban 
KMiiLt  Coancil,  the  interests  of  the  ratepayers  will  be  best  served 
I  khs  jnntiallntion  be  effected  and  the  business  worked  and  con- 
by  an  independent  company." 

_  -At  a  meeting  of  the  Douglas  Town  Council  on  the 
9tth  iasL.  the  qaestion  of  the  improved  lighting  of  the  town  was 
■addeted.  Tenders  had  been  received  from  the  Isle  of  Man 
loHwaysaiid  Electrio  Power  Company  for  electric  lighting,  and 
^  Doni^ai  QaaUght  Company  for  incandescent  gas    lighting, 


■  to  daebie  lighting  with  a  view  to  the  Corporation  putting  in  an 


ilgD 
I  of  the  wages  of  Mr.  C  A.  Midgley,  assistant  electrical 
^peeer,  for  eztea  hoars  and  labour  until  further  orders.  The 
^>Bltos  hafo  decided  to  give  instructions  to  the  city  surveyor 
jKeees  pot  the  approaches  to  the  electric  light  station,  near 
"•nivi^  areh.  into  a  passable  state  for  traffic.  The  minutes  of 
mvmmafikmtifQ  ohowiod  Mr,  Qammpnd  had  reported  that  ho 


had  tested  the  amount  of  current  taken  by  the  arc  lamps,  and 
found  it  far  below  that  necessary  to  produce  good  lighting,  and 
that  he  had  called  upon  the  Brush  Company  to  remedy  this,  the 
lamps  not  yet  having  been  tnken  over. 

Blaekpool.— "  The  decision  of  the  Electric  Lighting  Committee 
to  postpone  the  overhead  system  for  the  present,"  says  the  Black- 
]MH)l  Oa-xtte,  "  is  a  very  wise  one;  it  gives  us  12  months  to  look 
round.  Mr.  Quin  deserves  great  credit  for  the  promptness  and 
ability  with  which  he  accepted  the  situation.  With  public  opinion 
dead  against  him  in  the  town,  it  would  have  been  a  mad  thing  to 
have  attempted  to  rush  the  overhead  system,  and  he  seems  to  have 
evolved  a  scheme  which  will  enable  us  to  put  up  with  the  present 
system  for  another  season  without  any  heavv  capital  expenditure. 
At  least  Mr.  Quin  deserves  congratulating  for  toe  resource  he  has 
displayed  in  adapting  himself  to  his  circumstances.'* 

Catalogue  Reoeived.— We  have  received  from  the  Sturtevant 
Engineering  Company,  of  73,  Queen  Victoria-street,  a  catalogue 
illustrating  the  Cutler-Hammer  motor-starting  switches  and  speed 
regulators.  These  switches  are  designed  to  effectually  shiela  the 
motor  from  harm  when  through  any  cause  whatever  the  current 
is  interrupted,  or  the  motor  overloaded,  or  subjected  to  an 
excessive  supply  of  current.  In  the  case  of  speed  regulators,  the 
speed  of  the  motors  is  regulated  by  the  insertion  of  resistance  into 
the  armature  circuit,  the  speed  decreasing  as  the  resistance  is 
inserted.  The  full  details  of  these  switches  and  the  principles  on 
which  they  act  are  fully  described  in  our  issue  of  July  23,  1897. 

Barking.— A  Local  (Government  Board  enquiry  is  announced 
into  an  application  by  the  District  Council  to  borrow  sufficient 
money  to  enable  them  to  lay  down  an  electric  light  installation  for 
the  purpose  of  lighting  the  town  with  electricity.  Barking  has, 
owing  to  a  dispute  with  the  gas  company  as  to  the  price  of  gas, 
been  lighted  with  oil  ever  since  1875.  More  thsn  one-third  of  the 
entire  rates  of  Barking  are  paid  by  the  Beckton  Gasworks,  who, 
however,  have  no  power  to  supply  the  town  with  gas,  a  locu  com- 
pany having  the  monopoly.  As  the  Beckton  Company  intend 
objecting  to  the  scheme,  and  a  petition  has  been  signed  by  some  of 
the  inhabitants,  the  majority  of  whom  work  at  Beckton,  against 
electric  light,  the  enquiry  will  be  of  considerable  interest. 

UverpooL— The  report  of  the  electrical  engineer  states  that  up 
to  Dec.  31  the  equivalent  number  of  16  c.p.  lamps  connected  to 
the  supply  mains  was  for  private  lighting  GO,  690,  and  Corporation 
lighting  6,971,  making  a  total  of  67.661,  being  an  increase  of  2.706 
for  the  month.  The  number  of  units  supplied  during  December 
was  to  private  consumers  300,658,  and  for  the  Corporation  64,455, 
making  a  total  of  365  1 15,  against  257,700  for  the  oorresponding 
period  of  1896.  —  A  part  of  the  loan  of  the  City  Council's 
million  and  a  half  sterling  2^  per  cent,  redeemable  stock,  which 
has  so  far  been  anything  but  a  success,  is  to  be  devoted  to 
purchasing  the  tramways,  £650,000  for  electric  tramways,  and 
£4()0,0<)0  for  elo3tric  lighting  installation  and  works  for  the  city. 

Annnal  Dinner.— The  annual  dinner  of  the  employ^  of  Messrs*. 
Hosling  and  Appleby,  electrical  engineers,  Trafalgar  Works, 
Bradford,  took  place  at  the  Countv  Restaurant,  Bradford,  on  the 
21st  inst,  when  about  100  partook  of  the  ample  fare  provided. 
After  dinner,  Mr.  Overend,  the  works  manager,  took  the  chair, 
and  the  toasts  of  "  The  Queen,"  "  The  Firm,"  etc.,  were  proposed. 
Messrs.  Spellman,  Susfield,  Cork,  Brown,  Rooney,  A.  Brown, 
Bower,  Fletcher,  Hughes,  Smith,  and  Long  contributed  a  series 
of  sentimental  and  humorous  songs,  accompanied  by  Messrs.  Rider 
Bros,  on  the  piano.  Violin  solos  were  rendered  by  Mr.  Green- 
halgh,  and  pianoforte  solos  by  Mr.  H.  Enrich.  A  very  enjoyable 
evening  was  spent,  and  great  credit  is  due  to  the  stewards,  Messrs. 
Twitchel  and  Mullard. 

Drake  and  Ckurham.— This  firm  has  sent  us  a  list  of  the 
numerous  installations  they  have  completed  during  the  past 
year.  The  list  is  too  long  for  reproduction,  but  we  notice  in  it  the 
name  of  one  of  the  biggest  isolated  installations  in  the  country. 
This  is  the  Prudential  Assurance  Company's  installation  for  6,500 
lamps  of  16  c.p.  The  plant  consists  of  several  sets  of  slowspee<i 
direct-coupled  dynamos,  running  at  about  85  revolutions  per 
minute,  which  are  upwards  of  300  h.p.  each.  The  large  installa- 
tion of  254  fFandus  arc  lamps  in  the  Linotype  Company's  new 
works,  as  well  as  257  incandescent  lamps,  was  also  carried  out  this 
last  year.  The  firm  have  patented  a  system  of  iron  conduit  pipes 
which  is  stated  to  be  giving  excellent  results,  and  which  effects  a 
large  saving  in  labour  over  the  method  of  screwing. 

Vienna.— The  Daily  Chronicle  correspondent  telegraphs :  *'  The 
Vienna  Municipality  has  at  last  contracted  a  loan  of  30  millions 
florins,  requisite  for  the  new  municipal  gasworks,  with  the 
Deutsche  Bank  at  Berlin.  The  latter  will  take  the  4  per  cent, 
scrip  at  98  for  KK).  Practically,  however,  the  terms  are  more 
onerous,  as  the  German  syndicate  has  to  obtain  a  concession  for 
the  new  electric  tramways  in  Vienna.  If  the  Commercial  Court's 
judgment  in  the  lawsuit  against  the  English  gas  company,  which 
has  oeen  lost  by  the  municipality,  be  confirmed  by  the  Supreme 
Court,  the  English  company,  who  were  to  be  turned  out  from 
Vienna  in  October,  1S99,  will  be  entitled  to  continue  the  business 
for  upwards  of  20  years  in  all  the  suburbs  by  an  amalgamation  of 
which  with  Vienna  proper,  a  few  years  ago.  Greater  Vienna  was 
formed." 

^lloa.— The  Burgh  Commissioners  have  practically  decided  to 
introduce  an  electric  light  inbtallation.  The  total  cost  of  the 
installation  is  estimated  at  about  £3,000,  and  the  annual  sum 
required  to  meet  interest  and  reduction  of  capital  is  put  down  at 
£434.  The  Gas  Commissioners  propose  to  pa^  one-half  of  the 
annual  charge  (in  lieu  of  giving  a  further  reduction  in  the  price  of 
gas),  and  with  the  saving  which  would  be  effected  in  the  Durgh's 
gas  account  by  the  substitution  of  the  electric  light  for  the  ^t^sncv^ 
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I11ainlfiftftt«  Ui#  tot«J  vtlrm  omi  to  the  town  for  the  proi^to^ed 
iiitt«llfitloo  wiH  r.t.u*  Hq  £134~repra96nttrt;e  nti  uddition  to  the 
rml««  oC  »  pen  pound.     Thirty  four  electric  kmps  are  to 

be  di«tribat<M  loot  the  main  thorough  fared  of  the  town. 

Thm  qnettlon  U  to  be  tlefinitely  decided  at  the  next  meeting  of  the 
Gommiatioiiere, 


— At  tbo  last  meet  infill  of  the  Gaardlann  a  resolution  wan 
oarrled  to  the  etTect  '*  That  the  VV*ork«  Committee  be  requested  to 
tftke  into  '  at  an  early  date  the  advismbtUtyof  in«tal- 

linit  tht'  ihroufi^hout   the  whole  of  the  workhou«e 

pretnteo^.       .    -  .  '*^ '  '^'^*  '^^^f   t hoy  could  manufacture  the 

•toctrie  Ujrht  with  supplemonted  with  necee- 

may  enffinee  and  :  ,   per  unit.     The  «avinjj  aa 

between  electric  and  |^a«  wa«  eciiumuai  at  '3)  per  cent,  in  favour  of 
the  former,  be#fde9  which  there  would  be  the  additional  ad  van- 
Ugee  oH  cleM'i"  ^  freedom  from  fire.— At  the  meeting  of  the 

City  Eloctric  i'/ommittee  on  Wedne«dayi  the  income  of 

tb«  oc»tmi\itt^  ».t^  OTiitnatcd  at  £1'  '^"'"  'irin^  the  year,  and  the 
oxpenditiirQ  at  £fi7<>  lees.     U  wa-  -  the  income  had  baon 

puotd  MM  loir  a^  poatible,  and  it  v^  itly  expected  that  it 

woald  be  greatly  exceeded  when  the  new  exienaion  now  beiti^ 
carried  out  wa«i  in  full  working'  order. 

Ztoelr|9  Cooatmetloii  Compaay,  Llmltdd.  — The  faarth  annual 
dinner  f^ven  by  Sir  Daniel  Cooiiier,  Bart*.  G.CM.O.*  to  the  siafT 
and  long'ftervioe  employ^*  of  this  Company,  tcok  place  m  the 
Affrtculturai  Hall,  Wolverhampton,  on  the  Sth  inst.,  Mr.  Jame» 
VV,  Barclay  in  the  chair*  The  menu  provided  left  nothing  lo  be 
detired,  and  the  toast  lint  comprif^ed  the  folimin^  ^  '*Thel^ueen 
and  Royal  Family,"  the  Chairman;  'The  Electric  Construction 
Company.  Limited/'  Mr.  Barclay;  *' Sir  Daniel  Cooper,  Birt., 
G.C.M.O./*  Mr,  Spenee,  to  which  Mr  Courtenay  responded  ; 
"  The  Works,"  Mr.  Dlekin»on,  responded  to  by  Mr  Blackburn  ; 
•*  The  Diiectori»"  Mr.  Buchanan,  responded  to  by  Sir  Henry 
Mance  I  **The  Staff*'  Mr.  May,  responded  to  by  Mr.  Borden; 
"The  Men/' Mr  Moore,  resjjondtd  to  by  Mr  Farey.  Various 
mueical  selections  were  rendered  durin};  the  evening.  The  follou  irift 
lilflgram  was  aent  to  Sir  Daniel  Coo^^er  :  '  Vour  *220  gueaU  offer 
beet  thanks,  and  enthusiastically  wie^h  you  many  years  of  good 
health  and  happiness,  cheering  twice  three  ttme^  three/' 

Woatern  Elect rie  Cimipaay.— We  have  previously  announced 
in  our  columns  that  this  Company  intended  to  take  up  cable 
manufacturing,  and  that  a  factory  was  to  be  built  for  the  pur()Ose. 
We  ftre  now  informed  thii  ihey  have  taken  over  the  buBine^s  and 
factorlea  of  the  Fowler  Waring  Cable  Comjmny.  Tiie  letter  from 
the  Fovrler-Wariog  Company  announcing  the  fact  reads  a«  follows : 
*'  We  beg  to  inform  you  that  we  have  disposed  of  the  buHness  of 
cable  manufacturers  hitherto  carried  on  by  us  to  the  W^e<»tern 
Electric  Company  of  79,  Colemanstreet.  E.C.,  who  take  over  the 
buainese  as  from  Jan.  1,  18H8.  All  debta  due  to  us  in  resfiect  of 
tbeaaid  business  up  to  Jan  1  should  be  sent  to  the  secretary  at 
this  of&ce ;  and  all  debts  and  liabiliiiee  in  connection  wit4i  the 
•aid  buslneas  incurred,  accrued,  or  owing  at  the  rlose  of  Dec.  M, 
IH91,  fall  to  be  discharged  by  this  company  We  truAt  that  you 
will  favotir  the  Western  Elec-- ^  ■ '  -^jiany  with  your  future  orders* 
Their  wido  experience  Mid  c  nnections  in  cable  and  other 

electrieal  manufacturee  are  u  ^    ^lantee  of  your  orders  being 

carried  out  in  the  best  [Kipsibie  manner/' 

CAHUff.— -At  the  last  mep»»n«^  "f  rhfl  CnnrK-n  a  letter  was  read 
frooa  Meesrs,  Downing  and   ^  for  the  promoters 

of  the  I'enarth  electric  lighri  lifT  Parliamentary 

Cooimittro  on  Monday,  tn  whii:i«  iiii»y  ^tatt^d  that  they  had  received 
a  copy  of  the  objections  of  the  CarditT  Corfiormtion  to  the  scheme. 
There  did  not  ap|r»ear  to  be  anything'       '  iil  in  any  of  thene 

objeetions,     **  We  cannot  believe/'  n  mr».  Djwning  and 

Hmndoock,  "  thafv 'Tr  r\,*,ncil  arc  iit.i,^..r  ,  a-'-p'  the  rate- 
peyera*  money  in  { '  vnrd  suchunsubttarti  ttis.   We 

abell  be  glad  to  ht  r  you  are  really  sen  -a  oSjic 

UoDi,  AS,  of  cotir«e,  it  iiie  objections  are  pei^isied  tn  we  shall 
have  Ui  look  round  for  the  best  means  of  protecting  our  clientf/" 
AM  'troy  did  not  think  ^uch  a  letter  called  ^  <»tn 

mc  Oicm      Th<»  town  clerk,  however,  was  «  !  lo 

repi.>  •  «|'i,  r«.i«ing  latonishment  nr  • ' '■  - »— *■■•'  ,,,^Mrp. 

Downing  and  Ha ndcock's  letter.  '»ration> 

objections  were  certainly  of  a  »c!  i  ^   in  mind 

the  imfiortant  tnattere  iKe  Corparation  are  constdoring  at  the 
present  time. 

CelwjB  S«jr.— At  the  lof^t  mooting  of  the  Tramway  Committee 
Mr.  E.  W  Johnson  attended  and  rrij»nrtpH  the  revolt  of  rhe  intcrviow 
which  he  and  the  chairman  >  '    "  had 

with  pouuMel  with  regard  t<  tyn 

in   the  matter  of  the  apf)lui.^M.u   ...    .....    i   ,. ,,^^     umn 

tremways  within  the  urban  district  of  Llandodno  Mr.  JoKntion 
elan  read  a  letter  which  had  been  receiver)  from  Lord  Mo^tyn's 
egent  stating  that  his  lordflhip  would  not  consent  to  the  proposal 
to  take  the  trsmwav  over  his  land,  and  doelimng  to  see  the  depute ^ 
Hon  appointed  by  tne  Council  to  wait  upon  titm.  The  opinion  of 
trbe  eeoosel  wae  that  the  C/Ounctl  wore  entitled  to  lay  down  the 
(raiDway  along  <'  »•-'■■  --'  '  ,i^  -  vt 
extension  a«  far  i^ 

00  the  matter  on  ,.        ...    li.   ,  .     -..^. 

lor.  Tlie  oonsideratmn  of  the  miuter  was  adjourned  until  r,ecetpt 
of  the  opinion.  Mr.  Mnrki*  in  morfng  the  adoption  of  th*^  mtnu^as, 
would  like  to  inform  ti  t  the  work  in  r  ^  as 

far  as  laying  the  elect  i  a  was  concern  kely 

k»  be  eooimenoed  this  wovk  .\^iat  cooeiilermbie  iU^iMJ»iun  tbe 
tmnntee  were  otarried* 

etitoiipt— .—The    Midimnd  Ooiml^*  Msepn%s^   referring 
to  the  tnimir»ya  f]Qeilloo^  now  mider  ooRflldtnitlon,  aays     *Mn 


of    the    tramway  compenr^t  Immt  eooM^ 
have    to    be    done    in    the   t^m^kn    of 


view  of  the  earpirv 
thing  decisive  will 
acquiring  the  tramways  and  mnnicifiaJising  tiiecD.  or  tC^Haf 
the  company  a  new  lease.  Now  here  1*  a  'tip'  for  ite 
committee.  Why  not  do  away  with  the  traoivaya  alioiee«liar 
and  pub^titnte  mot^^rcani  to  meet  the  traffic^  'Die  matorQaia 
are   u    '  Lim    of    the    future       Ko    peril 

powi  red   to  introduce  them,  tberv  wosiki 

nos^rt^^^.wi.  Mijr_  L.J  iii.*i.,Lriin  in  order    "'  ♦  •  ■■  na^reof  horee  | 
I  am  told  that  motorcar?  large  en.  vil  practical  puipuMi 

could   be  run  at  a  cheaper  rate  th-r  :9,  and  that  tSiere  fi 

abundant  plant  at  the  Corfioration  electric  worka  to  topply  tb« 
el^tricity  rtquired.  Here  is  an  opportunity  for  the  Cocporetittji 
to  show  I  heir  enterpriie.  They  are  often  behind  other  t^eriie  '^ 
some  matters,  but  in  this  instance  they  might  be  eble  to  *  ^ 
ahead  of  other  corporations,  rnore  especially  aa  eTerytbioif  oi 
found  at  their  own  doors/' 

JUiigetett-ofi  -Thamee.  — The  eat i  iy^  * » ^  - '  ^  *  ^  «  ••'*  ^**"  "  *  and 
diujre  for  I  HOT  shows  a  revenue  hers 

actual  amonnt  received  is  £3,899,  I  >^.  !^ 

than  the  committee  anticipated.     On  the  other  hand   the' 
the  works  is  £.'¥,061.  0^.  9J..  or  £148.  7b.  OJ.   le^   thsn  t^ 
mate.     The  total  lost,  including  repayment  of*r 
r lonely  estimated  at  £814.  !).''.,  and  wofkod  out  n 
LfljBt  year  the  committee  were  able  to  report  thi«L  1.UL3,  w 
the  works  cost ;  now  they  reyiort  that  they  have  not  only  pi 
cost  of  the  works,  but  the  whole  of  the  interei»'-  on  the  borem 
money.     If,  as  in  the  case  of  an  ordinary  oomfiaoy,  the  capital  1 
not  to  be  repaid,  they  would  this  year  have  paid  a  divfdeitd  ^tfCj 
3 1  per  cent,  on  their  outlay.      As  their   estimate  for   1897 
proved  so  cloee  and  accurate,  the  (-hairman  said  at  ilie  Owii 
meeting,  the  Corporation  might  fairly  assun        '    *    *he 
for  the  present  year  would  oome  within  ^m.  ^e  1 

amount,  and  he  waa  glad  to  say  that  they  ecu .  .  .Uat  I 

lose  this  year  would  be  £19.  12*.  6d  ,  after  paying  not  ooly 
works  cojit  but  the  interest  and  repayment  of  capital. 

AiipelBtmenta  VaoAiit.  -^TheBouthend-on^SeaCorpormtioti  fnf 

applicAtiom«  for  the  appointment  of  eloctrioal  engloeer,  at  a  1 
of  £2(HK  rising  by  annual   increments  of  £25  to  £300  i^ 
The  tierson  appointed  will  be  required  t^  yirepare  plena,  1 
detail  drawings,  and  specifications,  and  t*e  the  1 

works  for  the  introduction   of  electric  n  the  bofOegn 

accordance  with  a  scheme  recomraenri  GiMieioU  b^J 

eniineni  engineer.     He  will  also  be 

responsibility   for  and  Aaperviston   of  i'  ^cal  plant  e41 

pier,  which  is  used   for  lighting  and  tramway  purposes.     A|i    " 
tions,  accompanied   by  copies  vt  three  recent  »e*ttmnnials, 
wdt  not  be  returned,  and  stiUng  «ge,  cjua'  i^iperfi 

and  where  at  present  engage<l,  to  bo  deliver <  ;Boe  nl 

William  ttregson,  town  clerk,  by  12  noon  on  1  cr>.  ^      Can* 
the  members  of  th«  Council  will  be  a  dif<|ualiticAtioo.~TlMi 
fjoratton   of   Southampton   announce  a  ▼acancy  for  ai 
electrical  engineer  to  take  charge  of  an  eight  boefi'  ahift  ai 
station.     The  salary  ia  £\,  liis,  per  week.     The  pereon  appeal 
must  reside  in  (he  borough.     Applications  mu*t  bo  addreaaedti 
the  Town  Clerk  by  Feb.  t.^The  Dundee  (la*  i^ommiaaionere  1 
a    vacancy    for    an    improper     in    their    electricity  da 
Salarv,  t2«J».     Applicaiionii   by   Feb,   7   to    Mr   W.    H.   TW 
city  electrical  engineer. 

Fire   Itt   Bieetrle*i   Werka  — On  Saturday   moiniiif^ 
works  of   Meeers,    J.   Turner  and  Som-    l)i-i.t<in,   were  t 
of  a  most  destructive  contUgratiiK  oyi  In  t 

showroom  ad jiiiniog  the  machine  H  1,  spreadki|| 

great  rapidity,  soon  onvelo^tod  the  wholo  auuciure*     Tbe  t 
contarne^l    a    Urge    ijuanlity    of    finished    electrical 
com  3  Isnamoii,  motoric,  electric    ventilators, 

swit  of    very    costly  deacnption    and   ra 

paru  V,.    .^.^.^moa,  comjiletetl  armatures*  etc,     Tbtre  vera 
some  tons  of  wire  and  cable,  the  tnsolaUag  laaleHal  ol  w^f 
caused    vast    ^'olumea    of    tUme    to    ascend.      The    abote^ 
addition  to  a  large  array  of  Turner's  patent  faatting 
and    general   engineering  aocessoriee,  waa  oompleliel^ 
The    alarm     was     tlrMt     given     about     three    o*(^oek 
mornings    when    the    surrounding    neigh  boa  rli 
aroutsed;  and  several  of  th«  workmen  who  live  1 
on  tbo  spot,  and  made  great  eflbrtj  to  ieolale  ihe  I 

main  promiaea  oootaining  the  dtffereiit  meehaiiieal  de_ 

the  works.     The  tire  brigade,   with  eoameodable  |irott^ 

(lOon   arrived,  and   by  dint  of  good  mana|*en>ent  and  a 

supply  of  water  eventually  savckd  the  w<' 

Thus,    fortuniitely,    none  of  Uie   operi 

employnj*  ■     "   '         *^>»^  can  be  f»irr]i«ii   i^n  n*  ii«u« 

understik'  i  amount  to  aboot  £3,t*iti,  wli 

fiartly  co...,  .  ^  ,  ...  —  .^ 
BdiaUorth  -  I'he  Iramwavs  Committee  of  tbe  Town  Ceiai 

after  several  meetings  with  tfte  directors  of  the  Sdinbun*h  5t 

Tramways  Company  and  with  the  leeeeee  of  ike  tm 

the  (Corporation  on  the  subj^^ct  of  the  pwrrhaae  fsf  th 

Ncction,  havo  made  a   ^ 

prot>o^ed    that   the   Co: ; 

vection  of  the  cumjiany  »•  |iri-[ 

belonging  to  the  c^jm^iany,  f« 

committee  hftvi-  mvl.!  .i  provi..^ 

lease  from  th'  uio,  ciele- 

Port 0 bell o,  ni,  ^ able  prop' 

thr  tun    Hi  tuksh-^on   the 

v\i-  in  the  city.     Reooii- 

agreements  will  be  inacie  bv  the  < 

on  theoootimiatloo  of  which  the) 


Ivpeod.  The  I 
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fwtiber  oontiDf^eot  on  the  ai^reement  between  the  Leith 
(Oandl  and  the  company  for  the  purchase  of  the  Leith  line@ 
irried  throairh.— The  Cleanin^^  and  Lighting  Committee  of 
ill  Coancil  on  the  24th  inst.  agreed  to  recommend  tho 
by  deetricity  of  the  following  roads  and  streets  as  from 
iday  next :  Mintostreet  to  Newington  Station,  16  lamps ; 
street  to  Ardmillan-terrace,  13  lamps ;  Raebarn-place 
ly  Bank,  10  lamps ;  Bronebton-street  to  Canonmills, 
;  Haymarket-terrace  to  Donaldson's  Hospital,  7  lamps  : 
Meadow,  walk  to  Argyle- place,  12  lamps ;  and  Gorgie 
be  Board  school.  16  lamps.  The  proposal  is  that  the 
)ald  be  lighted  at  the  cost  of  £15  per  annum. 

lire  Santtarv  Zttspeetors'  AMOoUtion.— A  meeting  of 
>er8  of  the  Yorkshire  branch  of  the  Sanitary  Inspectors' 
>n  waa  held  on  Saturday  afternoon  in  the  Council- 
yf  the  Leeds  Town  Hall.  The  president  (Dr.  J.  Pridgen 
eupied  the  chair.      Mr.  George  Darley  (Leeds)   read  a 

"The  Destruction  of  Towns'  Refuse  by  Fire."  Tb© 
system,  he  said,  as  worked  at  Leeds  and  Oldham,  had 
roved  as  a  result  of  the  enquiry  made  by  experts  in 
'  the  points  raised  in  a  notable  law  case,  as  well  sl^ 
ibsequent  adoption  at  Bradford,  Ashton-under-Lyne, 
irb,  and  Hamburg.  The  system  had  obtained  the  silver 
;be  Sanitary  Institute  and  a  gold  medal  of  the  Brussels 
nal  Elzhibition.  The  reading  of  the  paper  was  followed  by 
m.  A  member  from  Hull  said  that  the  (Dorporation  of 
lad  adopted  the  Horsfall  system  upon  a  condition  that 
B  shoold  work  the  destructors  by  their  own  stokers  for 
p,  and  then,  if  satisfactory  results  were  not  shown,  the 
m  should  not  c^rry  out  its  contract.  The  results  had 
t  satisfactory.  Mr.  Drake  (HuddersBeld),  answering 
from  the  president,  said  that  a  large  amount  of  the 
9ld  refose  was  disposed  of  by  means  of  tips.  Mr.  Darley 
i  eood  deal  of  tipping  of  dry  ashes  occurred  at  Leeds. 
B  (Halifax)  said  that  Halifax  was  very  well  situated  in 

tipping  places.  The  Hon.  Secretary  expressed  the 
Sit  all  tipping  of  refuse  ought  to  be  severely  condemned, 
9  of  spneat  dansrer  to  present  generations  and  those  which 
to   come.      Mr.  Darley  also  exhibited  §ome   plans   of 

■mnnfilimttom  Taleplionea. — A  new  type  of  instrument 
lass  of  telephones  has  been  recently  placed  upon  the 
y  J.  D.  F.  Andrews  and  Co.,  Fulham  Electric  Works, 
ridge  Station,  Fulham.  The  features  of  improvement 
»y  pressing  a  push  button  corresponding  to  the  station  to 
to  the  electric  call  bell  is  rung  and  communication  effected 
speaking,  and  when  the  conversation  is  completed  the 
at  is  reinstated  in  its  normal  condition  by  replacing  the 
on  a  hook  ;  or,  if  after  finishing  conversation  with  one 
it  is  desired  to  speak  to  another,  this  may  be  done  by 
resong  another  push  by  which  the  one  previously  pressed 
It  of  connection.  If,  on  the  other  hand,  it  is  desired  to 
more  than  one  station  at  once,  the  pushes  relating  to  each 
UoQ  must  be  pressed  simultaneously,  and  when  conversa- 
^sbed  the  instruments  are  set  at  rest  automatically  by 
pbdng  the  receiver  on  its  hook.  The  pushes  are  per- 
il eoonected  to  the  various  lines  by  a  flat  spriui?,  and  they 
Md  in  a  row  opposite  an  oscillating  bar,  against  which  any 
them  may  be  pressed  The  push  springs  are  so  contrived 
kn  they  are  pressed  they  hook  into  the  Imr,  and  in  so  doing 
i  k  and  release  any  spring  that  has  been  pressed.     The 

a  bar  is  connected  to  the  home  receiver  and  microphone, 
can  be  pressed  beyond  the  oscillating  bar  on  to  another 
■■wted  to  the  battery  direct  for  purpose  of  ringinsr  the  call 
^^V^  the  receiver  is  replaced  after  speaking,  the  hook  up  in 
tikiiboimr  is  eoDtrived  to  catch  on  the  oscillating  bar  and 
f^ to  ai  to  release  any  line  springs  that  may  be  connected  to 
|kAi  iutninieot  is  then  ready  for  another  calh 

fc>fc-The  year  ending  on  Dec.  31  has  been  very  successful 
JHiditbeCoaiicil's  electric  light  venture.  The  expenses  were 
Avideopof  the  amount  paid  to  Messrs.  Parker,  Limited, 
■■•in**,  taxes,  and  insurances.  The  receipts  were  £4,985  ; 
^■pniitiamooDt  to  about  £2,585.  This  sum,  the  Chairman 
ff*^^.^  meetiog  of  the  Council  in  presenting  the  Lighting 
JptM'iieport,  they  could  not  consider  as  net  profirs.  If  they 

SMBttoadiDg  company  they  could  have  considered  them  net 
*>^dii(ribated  them  as  the  shareholders  thought  best,  but 
^  *  eofporatioD  they  had  to  pay  interest  on  the  money 
^Mad  U>  lay  by  a  substantial  sum  towards  t  he  sinking 
KJ^utimtopon  the  capital  borrowed  was  £1,269,  calcu- 
9'|'*BtlwtiiBe  that  the  money  had  been  used.  The  amount 
BtlJ *^  coking  fund  was  £732,  which  would  leave  them 
S^JwBOB  of  about  £560.  This  was  their  net  balance.  Some 
IfT^t  to  pay  their  preliminary  expenses  He  thought 
P"P«1  everything  they  could  be  expected  to  pay,  but  they 
S ■■*•"«*  tbem  in  the  face  called  "  preliminary  expenses," 
•■Jf  were  Dot  allowed  to  borrow  in  order  to  get  rid  of.  It 
Hpi  fair  that  they  should  not  say  anything  about  that  this 
'•^ny  it  forward  to  be  d^t  with  in  a  very  liberal  manner 
pfw.  It  was  an  amount  of  about  £600  or  £700  incurred 
^y  employed  Prof.  Kennedy,  and  before  they  called  in 
'ira.  liit  was  money  very  well  spent,  for  it  gave  them 
Hweatof  experience  which  they  had  benefited  by  in  the 
jpBMiof  their  new  venture.  There  was  another  feature  in 
^lUidectrie  mipply,  and  that  was  that  they  had  not  had 
^ytv  te  ealcaUte  their  real  revenue,  because  they  were 
tf  vay  of  bosiness  to  commence  with.  The  receipts  for 
^tbee-qnarters  averaged  £700  per  quarter.  The  first 
'VMtbe  winter  quarter,  and  very  few  people  were  on  the 


mains,  and  then  came  the  two  summer  quarters,  the  average  for 
the  three  being,  as  he  had  already  said,  £700  a  quarter.     They 
would  be  glad  to  hear,  however,  that  their  last  winter  quarter,  - 
ended  Dec.  31,  brought  in  close  upon  £1,800.     The  report  was 
adopted. 

Reddltoh.  — Mr.  J.  A.  McMulIen,  electrical  engineer,  of  London 
and  Rugby,  who  is  engaged  upon  a  scheme  for  supplying  the  town 
with  electricity  for  lighting  and  other  purposes,  attended  a  special 
meeting  of  the  Redditch  Urban  District  Council  on  the  20th  inst. 
for  the  purpose  of  presenting  the  plans  and  specifications.  In 
the  amendcid  scheme  presented,  Mr.  McMuUen  recommended 
single-acting  gas-engines,  working  with  one  or  two  cylinders, 
preferably  two,  as  generators.  He  had  designed  the  engine-room 
so  that  it  would  accommodate  plants  each  capable  of  producing 
1,750  lights  (16  cp.),  with  one  small  plant  of  450  lights.  To 
commence  with  he  had  shown  one  1,750-light  and  one  450-light 
plant,  with  an  additional  spare  plant  of  1,750  lights.  This  would 
safely  supply  2,200  16c.p.  lamps  at  once.  This  meant  3,300  con- 
nected to  the  mains,  and  there  was  also  a  complete  spare  set  in 
case  of  a  breakdown.  As  to  distribution,  he  recommended  an 
alternating  system  in  its  simplest  form,  so  that  no  expensive 
labour  was  required.  The  site  for  the  central  station  was  arranged 
to  be  at  the  southeast  corner  of  some  of  the  Council  property 
in  Summer-street.  He  recommended  armoured  conductors 
buried  direct  in  the  ground,  rather  than  pulling  the  mains 
through  conduits.  From  the  canvass  of  the  town  it  was  evident 
there  would  be  an  immediate  demand  for  about  2,000  16-c.p. 
lamps.  Such  a  number  would  consume  about  60,000.  units, 
bringing  in  an  income  of  £1,500  per  annum  at  fid.  per  unit.  The 
estimates  would  show  a  necessary  capital  cost  of  £8,000.  On  the 
estimated  capital  of  £8,0O0«  6  per  cent,  would  have  to  be  paid  for 
interest  and  sinkinfir  fund,  equal  to  £480  per  annum.  The  yearly 
working  out  could  therefore  be  taken  as  follows :  works  cost, 
£650  ;  interest  and  sinking  fund,  £480  ;  additional  depreciation, 
£160— toUl,  £1.290  ;  showing  a  profit  i^ith  2,000  lights  of  £310 
per  annum.  Asked  what  would  be  the  cost  of  carrying  the  scheme 
to  the  White  Hart  Hotel  at  Headless  Cross,  Mr.  McMullen  said 
the  cost  of  laying  the  mains  would  be  about  £750  per  mUe,  and 
the  scheme  could  be  extended  to  any  distance  the  (>>uncil  would 
be  likely  to  reauire.  In  reply  to  Mr.  Malios,  the  Engineer  said 
the  power  would  be  2U0  volts.  If  the  electricity  was  required  by 
any  manufacturers  for  plating  purposes  a  low  voltage  could  faie 
secured,  even  with  the  alternating  system,  by  using  an  alter- 
nating-current motor  transforming  it  into  a  direct  current.  A 
special  circuit  would  be  required  for  the  public  street  lamps,  as 
then  all  could  be  lit  at  once.  If  Headless  Cross  was  to  be  included 
in  the  scheme  it  would  be  necessary  to  make  provision  for  another 
high-pressure  circuit.  The  Chairman  said  Mr.  McMullen  would 
now  proceed  to  act  under  the  instructions  he  had  received  and 
advertise  at  once  for  tenders. 

Bnrton-OB-TreBt.— At  the  last  meeting  of  the  Council,  the  Gas 
and  Electric  Light  Committee  reported  that  during  the  past  month 
there  had  been  expended   in   wages  and   Christmas  allowances 
£1,223.  138  lOd.     Alderman  Lowe,  in  moving  the  adoption  of  the 
report,  referred  to  the  recent  failure  of  the  electric  light,  and 
expressed  the  deep  regret  of  the  committee  and  Mr.  RamsJen, 
who,  he  said,  had  had  a  most  anxious  time.     Mr.  Ramsden  had 
prepared  some  memoranda  on  the  subject,  and  this  was  as  sub- 
joined :    "  The   whole  of  the  failures  in  the   supply,   with  one 
exception,  which  was  when  some  of  the  fuses  in  the  street  trans- 
formers melted,  have  been  traced  to  the  breaking  down  of  the 
indiarubber  iosalation  of  the  copper  conductors  in  the  streets,  and 
in  no  single  instance  has  the  light  been  off  for  five  minutes  through 
any  defect,   accident  to,    or    in    the  method    of     working    the 
machinery  at  the  works.     It  is  impossible  for  me  to  say  definitely 
why  the  insulation  has  broken  down,  as  I    cannot  find  on  the 
closest  examination   that  there  is   anv  general   deterioration  of 
the  indiarubber  near  where  the  defects  have  occurred.     Of  course, 
if    the    insulation    had    remained    perfect,    no    breaking    down 
could  take  place,  so  that  the   conclusion  to  which  I  have  come 
is  that    either    there     were    defects    or     impurities     in     some 
of    the     indiarubber    when    it    was    manufactured    or   that    it 
was  damaged    in  the    laying.     You    will    remember    when    the 
contracts     were    made     that    we    bought     Silvertown     mains, 
which  were  then  considered  to  be  the  best  which    were  made. 
Before  the  mains  were  laid  and  also  after  they  were  laid  and  con- 
nected to  the  transformers,  they  were  tested  by  the  usual  insula- 
tion tests  with  quite  satisfactory  results,   but  gradually,   since 
then,  the  insulation  resistance   has  lowered,  and  at  the  present 
time  it  is  very  low.     When  the  failures  occur  they  do  so  without  a 
moment's  notice ;  we  have  no  indication  at  what  point  in  the  mains 
the  defects  have  occurred.  They  have  varied  from  close  to  the  works 
to  St.  Paul's-square,  and  the  only  thing  that  can  be  done  is  to  stop 
the  supply  and  search  for  the  place,  which  is  a  very  tedious  ana 
difficult  process.  I  may  mention  that  it  is  impossible  to  continue  the 
dupply  until  the  defect  has  been  remedied.     In  the  Ashby-road 
district  and  in  Union-street,  where  we  bought  the  pipes  and  mains 
iind  laid  them  with  our  own  workmen,  we  have  so  far  had  no 
defects.     No  one  more  than  myself  is  aware  of  the  serious  results 
and  consequences  of  these  breakdowns  ;  they  are  having  my  most 
careful  consideration,  and  I  am  enquiring  from  other  electric  light 
works  where  similar  mains  have  been  laid  wtiat  has  been  their 
experience,  and  if  they  have  had  trouble,  what  steps  they  have  had 
bo  take  to  get  over  their  difficulties."    Alderman  Lowe,  continuing, 
said  the  committee  intended  to  go  to  all  reasonable  cost  to  make 
the  light  as  perfect  as  they  could  get  it,  and  he  hoped  the  Council 
and  their  customers  would  bear  with  them.     The  committee  had 
not  gone  into  the  question  of  duplicate  mains.     The  report  was 
adopted. 
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Ifew  CaialofQA.— The  J^artch  lamndwconce  Lamp  Compunv 
forwurda  u»  a  now  catalogue  of  their  Uini^^t^.  In  thi?^  akhou^n 
AAnT  of  the  old  typee  of  Inoip^  Mtill  Ap|iear»  we  notioe  mtkny 
novel ti#f.  The  beet  of  these ,  »nd  the  one  nno«t  likely  to  come 
[Qto  ^nerd  i]«e»  i«  the  si ntfle-B lament  hii<h  vulta^^e  lamp  illus- 
tnited  herewith*  The  hinment,  «iha[^»ed  ori^finally  like  a  gridiron 
and  then  bent  round,  i-?  moat  Htablo  and  in  thi*  rmoect  is  much 
better  than  the  ordinary  high- voltage  filament.  Alto  the  f^hajie 
adopted  givet  practically  a  ball  of  light,  which  it  exceedingly 
bandy  for  projection  purpoaee.  The  energy  connuoiption  of  theee 
laroiie  ii  from  3*5  to  3 '7  watte  per  candle,  btit  much  lower 
fifpjre<i  can  be  obtained  if  deeired.  With  the  above  wattft  per 
candle  the  lamp*  laet  well.    We  al«o  notice  in  thi«  list  illuatratione 


of  the  Rtearn  patent  changeable  voltage  lamp.  Th^ee  lampii  are 
made  with  twin  filaments  and  »ent  oat  for  uie  at  from  lf)0  to 
l)£i  voiti  aa  ordered,  and  by  a  patent  arrangement  in  the  cap  can 
at  any  time  be  made  to  work  at  double  tho  initial  voltafre,  giving 
the  same  candle* power  and  efHciency  ab  at  the  initial  voltage,  by 
the  mere  cbangtng  of  two  fmali  ncrewfi.  The  new  h«t  i<  well 
arranged^  and  the  illuatrationi^  and  printing  leave  notbiog  to  be 
deeir^. 

St«  PmBOrma.— At  the  laat  meedng  of  the  V^e^itry,  a  rep:>rt  with 
plans  and  eetimated  cott  of  carrying  out  certain  large  extensions 
at  the  Stanhope-itreet,  Regent's  Park,  generating  station,  in  order 
to  meet  the  oootinuouely  increasing  demand  for  current,  was 
adopted.  The  scheme  submitted  provides  for  the  erection  of  a 
new  chimney  ahaft  and  buildings,  including  an  additional  boiler^ 
bouse,  heightening  and  widening  a  portion  of  the  engine-room,  so 
as  to  accommodate  four  750'b/p.  engines.  It  also  provides  for 
general  stores,  time,  etorekeeper'St  and  weigh  ottioes  at  the  entrance 
to  the  yard,  battery  room  over  boiler-houee,  condensing  plant  over 
engine  room,  with  air-pomps  on  engine-room  Moor,  boilera,  lock-up 
coal  bunkers  under  elevated  roadway,  ash  elevator,  and  other 
minor  acceaaoriee.  It  is  unneceasary  to  inetal  the  whole  of  the 
plant  in  the  new  buildings  at  the  outf«et.  A  proportion  only 
win  be  rciiuired^vtx*,  two  75(1  h  p.  engines  and  dynamos,  the 
bank  of  lour  boilers  shown  on  plan,  boiler  feed  pumps, 
feed  water  beaten,  a  proportion  of  the  condensing  plant, 
iwitchboards,  overhead  travelling  crane,  ash  elevator,  lock-up 
oottl  bunkers,  etc.  The  new  chimney  shaft  will  be  some  2lKJft. 
high,  8ft«  ttin.  internal  diameter,  and  so  designed  as  to  accom- 
modate all  po«i»ible  extensions  on  the  present  site.  Mr.  Sydney 
Baynee,  chief  electrical  engineer,  who  has  prepared  the  scheme, 
eatmiatos  that  the  capital  ex|»enditore  on  the  portion  of  the 
building  ami  plf%nt  completed  by  the  end  of  the  present  year 
will  be  about  £21, HO*  Thi»  sum  ioclndee  the  cost  of  the 
chimney  end  flues,  and  represents  the  amount  payable  to  the 
oootraetofe,  inclusive  of  £0,440  which  will  be  due  for 
the  engtnee  already  ordered,  and  the  whole  comtdeted  scheme 
wUl  Inirolve  a  oapltAl  expenditure  of  £26,43f»,  which  the 
Vestry  were  invited  to  saootion  A  diaonssion  of  some  Ieci|rih 
enaited,  atui  Mr.  Meniies,  the  chairman  ol  the  Eleotrinty 
Committee,  replying  to  it,  said  that  with  regard  to  the  beUooe 
of  i&l6.00D  they  owed  to  the  bank,  that  was  part  of  their 
capital,  and  not  a  debt  in  the  ordinary  sense  of  the  word. 
H  was  not  a  deficit.  They  had  valuable  pro|ierty,  a  revenoe 
of  between  seven  or  eight  thouaand  |tound*.  live  or  ti< 
thoiiaeod  pounds'  worth  of  stock,  £^4,O0O  coming  from  the 
County  Oounoil,  to  that  they  had  not  only  sufficient  to  meet  their 
faaleiioe,  bill  a  UtUe  over.  They  were  making  £4,00U  a  year  from 
-  -^. — ^^  ataUon  alone,  and  that,   be  It  remembered,  was 


pnat  ftfler  paying  intereot   on   deben  tores  and   reiiayment  of 
oapitaL    There  waa^  it  waa  true,  a  dedeU  Ott  Ibe  King  •  road,  but 


he  hoped  that  would  be  cleared  off  next  year«  Wl 
the  ga»  account,  some  years  ago  450  lamps  were 
They  wore  not,  however,  disused,  bnt  spread  orer  O 
the  parish,  and  pot  up  where  needed^  so  that  ik  Wi 
gas  consumption  went  on  as  b<?fore.  They  did  ool 
new  station,  because  they  could  do  at  Sta.nhope-straal 
rer]uired  for  the  whole  parish  for  some  years  to  OQQ 
regard  to  the  contracts,  although  it  was  not  their  cu 
to  accept  the  lowest  tender,  they  believed  in  public 
and  in  relying  to  a  great  extent  on  the  experieiiee  ol 
in  these  matters. 

Bromley.— The  Urban  District  Council  further  d 
proposed  transfer  of  their  electric  lighting  powere 
company  at  their  last  meeting.  A  number  of  oofl 
were  received  on  the  subject  from  the  Board  of  TM 
mated  their  readineM  to  approve  of  the  tran«fer«  i 
company's  solicitors  ;  and  a  lengthy  debate  followel 
letter  on  the  subject  was  from  the  Board  of  Trade,  i 
returning  to  tbo  Council  a  copy  of  the  dn^ft  deed  4 
the  electric  lighting  t^^wers,  and  stating  that  they  eN 
pared  to  approve  the  deed  in  that  form  on  learning  lii 
referred  to  previously  had  been  subscribed.  AnoUM 
the  same  Board  stated  that  they  required  to  be  fern 
Council  with  a  list  of  subscribers  and  the  amount  of 
scribed.  They  also  enclosed  a  copy  of  a  letter  reo 
subject  from  Messrs.  Todd,  Deonea,  and  l^mb,  U 
their  reply  thereto.  The  letter  from  Mesan.  Todd« 
T^mb  was  to  the  etlect  that  their  clients— tho  Ba 
Electric  Light  and  Power  Company,  Limited— liai 
necessary  steps  for  satisfying  the  Board's  reqoirtai 
least  £5  fK)0  worth  of  capital  should  at  once  be  eaba 
thousand  and  eighty -four  shares  had,  they  stated,  b«| 
and  allotted.  Those  shares  were  of  the  value  of  I 
represented  £5,420  worth  of  capital.  They  had  a 
deed  of  transfer,  and  had  recjueated  the  clerk  to  the  Bi 
District  Council  to  have  another  part  of  the  same  del 
f!o  t  hat  the  document  might  be  sealed  at  the  Councti*a  m 
1  Hth  inst.  They  would,  they  added,  be  glad  to  hear  fr^tf 
Trade  there  was  now  no  other  condition  to  be  fulfiOai 
gave  their  approval  to  the  transfer,  and  asked  the  Be 
tc  intimate  if  such  was  the  case  to  the  Council,  1 
Trade  replied  to  the  above  as  follows  :  **  tie>ill( 
reference  to  your  letter  of  the  i2th  inst,,  giving  pari 
the  amount  of  the  capital  of  the  projioaed  traQif«f« 
above  mentioned  order,  which  has  been  subB0iibed«  j 
by  tho  Board  of  Trade  to  state  that  they  will  b« 
apf>rove  the  deed  of  tranafer  as  soon  ajs  it  is  exeeal 
add  that  the  Board  are  communicating  with  the  Dll 
in  the  matter/'  Three  letters  on  the  subject  warn  i 
from  Messrs.  Todd,  Dennes,  and  Lamb,  aakins  ll 
complete  the  matter.  In  one  oommaaioalioii  lliay  ffi 
of  the  «harehr>lders  who  had  taken  "«*<T**|f  Iham  ^Sa 
as  follows  r  Messrs.  Med  hurst,  Taylor,  O  ripper,  0 
Cakebread,  Basaett,  and  Edmundsoos,  Umltadl 
forwarded  the  draft  deed  of  transfer  for  the  Comool 
stated  that  the  company  were  prepared,  when  tiM 
settled,  to  commence  worke  with  a  view  to  tha  ^ 
operation  at  an  early  date.  Meaers.  Willett  aad 
asking  the  Councit'ti  instructions  with  refereaca  ta 
ment  of  the  deed  of  transfer.  The  followiaf  twm 
carrie<.l  'um,  ron.  :  **That  tho  questloci  of  OiiOHil 
adjourned  for  a  fortnight,  and  that  the  clerk  be  ^m 
to  Messrs.  Todd,  I>eones,  and  Lamb  asking  to  be  f 4 
the  names  of  the  subscribers  to  the  company »  with  t| 
eharee  token  by  each,  a  copv  of  the  memoraaJani 
of  association,  a  copy  of  the  contract  eatafad 
(sompany  with  Mesars.  Edmundtoaa, 
the  prospectus  the  company  have 
and  that  it  be  referred  to  a  special  ooouniMaa  { 
C^ouncil  to  consider  the  information  eappUad,  ^ 
The  (  terk  then  read  a  letter  referring  to  iha  alH 
question  urging  the  C'Ouneil  to  retain  the  order  wH 
and  privileges  for  the  boueHt  of  the  rata(tayert.  Ilia 
convinced  that  It  would  prove  a  moot  lucrative  eoan 
if  worked  as  the  Council  would  work  it,  not  primaril| 
holders'  interests,  but  in  those  of  the  consumers,  aail 
following  resolution  which  had  baaa  ptavd  at  i  moatil 
Market  sriuare  t  **  That  we,  the  InbaMlaala  of  Wiimi 
meeting  aasembled,  respeotfully  ask  the  Diatrie«  Con 
the  example  of  St.  Pancras,  Islington,  and  other  fM 
and  boroughs,  to  retain  the  electric  lighting  paai 
pof«ef9  in  the  interest  of  the  rateimyers.  and  liu^ 
themaeltes,  and  that  the  profit  derived  from  the  lai 
to  the  credit  of  the  rates.'*  It  was  decided  to  raply 
stating  that  the  Counoi)  had  the  qaaetiaii  under  i 


_  of  Iraamaefere.-A  meeaoff  a(  tha  m« 
Sooib  Staffordshire  Irtm  and  Coal  Tradee  fiMnnJalina 
the  20th  Inst,  at  the  Queen's  Hotel,  BirmlagteD*  fcr! 
ol  oooiidering  the  scheme  for  pn»vkling  ekcflrtotolgj 
power  throughout  the  distnct  of  Soatfa  SldbHl 
Midland  Electric  Corporation  for  Power  EHUHlMil 
There  was  a  large  atteodanoa,  presided  evar  by  1 
Hingley,  Bart,  (chairman  ol  the  iron  irada)  aad  bnek 
C'ochrane  (chairman  of  the  coal  trade),  O  L.  Aildaj 
suiting  engineer  Ui  the  CortioraUofi),  A.  L.  Lofre  M 
Corporation),  £.  Wooee.  J.  Dadlay,  D.  Joo«i^  |L 
The  Chairman  laid  thai  in  the  dJalfm  iha  kaa  aiiA  \ 
depended  upon  ok)  faihiotiad  in»tiiaiia  which  invalai 
■taam-eogiaei,  boUars,  and  fYial,  aod  IntelTad  moi 


A 
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viiila  OD  the  ContineDt  of  Europe  and  in  America  electric 
id  b«ep  more  extensively  used.  In  some  parts  of  those 
ts,  aad,  indeed,  even  at  home  in  Glasg^o^r,  boilers  and 
bad  been  discarded  to  a  great  extent  and  made  into  scrap- 
I  electric  power  had  been  applied  with  great  economy  and 

0  each  machine  and  tool.  Such  changes  were  expensive, 
infMStorers  must  face  the  expense  and  abandon  their 
ioaed  ways  if  they  wished  to  defy  competition. 
ions  local  authorities  had  taken  up  the  question  of 
^  electric  light,  and  in  a  certain  sense  they  had 
lite  properly  and  for  the  protection  of  the  ratepayers, 

1  the  matter  came  to  be  investigated  they  found  that  in 
rtrict  where  the  electric  supply  was  in  the  hands  of  the 
horitiee  it  was  conducted  in  an  expensive  manner,  whereas 
be  eDterprise  they  were  assured  that  electricity  could  be 
at  macfa  lees  cost.  It  must  be  obvious  to  those  engaged 
'aeturing  that  to  have  power  carried  to  their  doors  without 
I  their  own  capital,  and  without  burdening  the  district 
ee,  would  be  much  better  for  them  than  for  the  local 
ee  to  borrow  money  and  supply  it.  At  present  many  of 
I  aathoritiee  were  obtaining  powers  granting  them  a 
f  of  electric  light  and  power,  and  each  authority  would 
dependent  works  on  a  small  scale,  and  conduct  them  not 
Boet  economical  manner.  Where  local  authorities  had 
Hft  up  generating  stations  they  made  a  charge  to  the  con- 
f  3d.  per  anit  or  thereabouts,  whereas  the  promoters  of 
and  Corporation  assured  them  that  the  power  could  be 

br  a  private  enterprise  on  a  great  scale  at  one- half 
lira  that  cobt.  The  advantage  of  that  must  be  obvious 
^ctnrers,  and  not  only  would  it  be  to  the  advantage  of 
eady  engaged  in  trade,  but  every  working-man  of  spirit 
rprise  could  have  his  small  manufactory,  could  set  up  a  tool 
lotor,  and  bring  in  a  wire  to  drive  it,  in  exactly  the  same  way 
l(aa.  Colonel  Cochrane  said  the  Mines  Drainage  Board  had 
It  difficulty  in  dealing  with  the  water  and  preventing  the 
leing  drowned  out.  If  they  could  get  electric  power 
1  to  the  low-lying  places,  they  could  simply  and  economi- 
■1  with  storm  and  other  water  by  making  reservoirs.  The 
would  save  the  Mines  Drainage  Commissioners  from  the 
7  of  spending  a  capital  sum  of  £30.000  to  £40,000  in 
;down  pumping  engines  to  get  water  from  the  mines  which 
» be  dctfdt  with  on  the  surface.  It  had  been  said  that  the 
■igbl  be  a  diminution  of  the  demand  for  slack,  but  he  did 
Bk  that  would  happen.  He  would  not  have  a  word  to  say 
t  the  local  authorities  providing  the  power  if  they  could  put 
i  leeh  an  advantageous  scheme  as  that  which  the  Midland 
atioD  had.  But,  if  because  their  areas  were  not  sufficiently 
to  enable  them  to  produce  power  at  anything  like  the 
Alt  one  company  supplying  the  whole  district  could, 
h  the  interests  of  the  ratepayers,  the  numerous  local 
Mm  dionld  stand  on  one  side  and  let  the  power  com- 
h  what  the  authorities  were  unable  to  do.  The  Chair- 
mad  the  following  resolution  :  '*  That  in  the  opinion 
ii  Meeting  the  proposal  for  electric  power  distribution 
iistrial  and  manufacturing  purposes  in  this  district  is 
f  of  ooosideration,  and  should  be  encouraged  instead  of 
d  by  local  authorities,  subject  to  fair  conditions,  so  as  to 
UMBomical  terms  to  consumers."  Sir  Alfred  Hickman,  in 
1^  the  resolution,  said  the  company  quoted  a  price  varying 
i.  told,  per  unit,  and  said  that  "  until  the  area  of  supply 
■VB,  it  must  be  impossible  to  settle  the  rates  to  be  charged, 
mioo  of  area  depended  on  the  local  authorities."  In  his 
■  the  question  of  area  depended  on  the  price  charged.  At 
ihrnpum  they  had  works  and  were  able  to  supply  elec- 
st9£  per  unit,  but  if  the  price  was  to  be  Id.,  he  thousrht 
iuDt  aathoritiee  would  welcome  the  company.  Mr.  V\. 
IS  Mid  that  at  his  collieries  electric  haulage  and  pumping 
Ml  found  most  successful  and  economical.  Mr.  Garcke 
k  Slectric  Traction  Company)  said  that  a  large  portion 
■hasM  for  supplying  electric  traction  to  the  district  could 
iMBied  into  eom^t  because  of  the  difficulty  of  getting  oower 
hsloeil  aathoritiee  at  anything  like  the  price  which  the 
If  would  ofier  it.  Colonel  Cochrane  said  the  only  question 
bthv  the  local  authorities  could  supply  them  as  cheaply. 
fMrid,  then,  of  course,  they  should  leave  themselves  in  the 
if  tin  local  aathoritiee.  The  resolution  was  adopted,  and 
Miig«loMd  with  a  vote  of  thanks  to  the  chairman. 
1^  CMdagM^ — We  have  received  from  the  General  Electric 
^  their  new  telephone  and  electric  bell  catalogues,  the 
tMMiatin^  of  a  60-page  brochure  and  the  latter  of  90  pages. 
i  editions  with  those  preceding  them,  the  nrst 
e  ia  the  numerous  reductions  in  prices  of 
^kioen  fines  manufactured  by  the  company.  There  are 
p^  onpoftaat  additions  and  extensions,  particularly  in  the 

CiPMOihal  leMi  interesting  but  important  branches  of  the 
^  Ml  and  telephone  accessories.     Vve  notice  the  following 
'ditaoDi:    the  wire  gong  bells,  made  on   a  carefully 
IB,  to  that  the  tone  given  out  is  quite  distinctive  but 
Sfeety  similar  to  that  emitted  by  the  well-known 
iliioM  fishwwiod  timepiece.    In  the  company's  make  of 
~i  WKhed  bj  two  E.C.C.  dry  cells,  it  will  be  noticed  that 
I  imparted  by  the  little  motor  and  the  weight  hammer 
wmj  blow  being  given.    The  double  motor  bell  is  a 
,     I  of  this  prmciple  (see  Fig.  1).    In  this  there  are 
priag  two  distinct  notes  which  emit  in  rapid  succession, 
kssod  ia  harmony,  produces  a  most  pleasing  effect.  We 
I  the  H'fpHfi?^  P^fPos  have  been  rearranged  and  new 

r-ldsi,  io  that  the  range  in  price  is  very  considerable. 
lb  ■BBSMoriti  we  nomioe  some  rerv  cheap  pushes,  as 
>9MMlr  qQaMes  for  best  work.    There  is  a  very  good 


multiple  pushboard  illustri^ed,  which  is  very  suitable  for  an 
office  table.  Each  plunger  is  recessed  in  a  little  cup  of  ebony, 
and  being  thus  counter-sunk  if  a  book  or  anything  is  allowed  to 
rest  on  top  of  the  pushboard  it  does  not  depress  the  plunger  and 
ring  the  bell,  this  defect  having  frequently  been  experienced 
hitherto.    The  battery  pages  of  the  list  are  very  much  extended, 


and    we    notice   that    reductions    are    made    proportaosate    to 
the  quantities  of  Leclanoh6s  taken,   and   that  if  'exaciib  quan- 
tities  of    one,    three,    or    six  ;dosen    are    ordered,  -  they    are 
sent     out     in     special     cases .  withoiit     extra  '  charge.      The 
whole  of   these .  Leolanoh6  cells   are   made   in  the.  ppmpai^y's: 
special  battery  department'  in  London,  under  careful  sijipi^rvision, 
to  ensure  the  correct  mixing  of  the  carbon,  manganese,  etc.,  of 
every  porous  pot  whiob  goes  out.    The  telephone ifit  shows  many, 
extensive  adcutionis — in  fact,  there  is  scar^ely'^a  page  which  does 
not  contain  two  or  three  distinbtry^ew  departures.     We  shopld . 
specially  mention  the  intercommunication  systems,  No.  50b.  as  * 


Fig.  2. 

illustrated,  and  10-way  small  desk  set  (Fig.  2).  This  general 
system  of  intercommunication  is  acoompaniea  by  a  complete  list  of 
accessories,  the  whole  having  been  carefully  standardised,  so  that 
they  are  easily  fixed.  We  should  advise  our  readers  to  get  these 
catalogues,  which  are  sent  gratis  to  everyone  in  the  trade. 


PROVISIONAL  PATENTS,  1898. 


Januabt  17. 
It58.  An  Improved  oord  grip  oelling  rose  for  tf  eetrleal  woi^ 

Frederick   William  Heaton  and  Harry  Smith,    Salford 

Switch  Works,  27,  Sidney-street,  Salford. 
199%,  Means  for  augmenting  lifting-power  l«y  eieetrieltj*    Hugo 

Wolff  and  Wilhelm  Brass,  111,  Hatton-garden,  London. 

(Complete  specification  ) 
improved  eoin-operated  telephOBe  iBStrnment  for 

pnblio   ealL     Frederick  John  Clendinnen  and  Oeorge 

Andrew  Philip  Weymouth,  322,  High  Holhom,  London. 

(Complete  specification.) 
Kleetrie  signalling  atoi^nitns.     Felix  Benedict  Hersog, 

46,  Liocoln's-inn-fiefds,  Londou.  (Complete  specification.) 
IMS.  Imprevements  ia  magaetie  ore  separators.    Gerald  James 

Cream,  53,  Chancery-lane,  London.  '      ' 


12M.  An 
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li79. 


1380. 


IU9. 


1«93. 


1636. 


1167. 


1671. 


16f6. 


1667. 


1716. 


1736. 


1742. 


t603 


January  18. 
All  Improved    mctliod  of    prober  Tins    propoUor    shAfta 

from   gAlva&lo  Aotloa  At  tbo  Jtmetlon  botweoa  aliAft 

and  liner.     G<^orge  VV'ilUam  du  TaDzeiinann^  2,  Pcnywrern 

road,  Earl'ii  Court,  London, 
Improvements  In  elect rloal  InsiUAtlng  ooodults  and  in 

the    method   of    and    appat«tne    for    malOng    axune. 

PbUip   MiddLeton    Justice,    55,    Chaiicery-Unei   London. 

(The  Litboeite  Manufftcturing  Company,  Uiiii&d  Statea.) 

(Comp)ote  flpecification.) 
Improvemente    In   the    regnlntlon    of    dynnmo-electrlo 

maehlnes  and    motors.     Frederic    Ay  res    John^n^  Tid, 

Chancery-lane,  London.     ((.'ompUte  ipecification.) 
Improvements  in  electromagnetlo  brakoa  for  cars*  £d|;ar 

Pock  ham,    62,   St,    Vtncont-i*tre©t,    Glasgow.     (Complete 

specification*) 
Improvements    In    telefftaphle     transmitters.      Samuel 

Prioei  Walter  Polk  Phillip?',  and  Roderick  Henry  VVeitiy, 

45,     Southampton^butldin^^,     Chancery  Inne,      London. 

(Complete  Bpecification, ) 

Ja>'I  ARY    10. 
Improvements    In    and    rolatln^    to  holders   for  inoaa* 
doaooat  olootric  lamps.   Wilimm  McUcoch,  96,  Buchanan- 

Improvements    in   and  relating  to   moulds  for  shaping 

class  globes  for  gas  or  elootrlc  Ughts  or  like  articles. 

Jiihii  liuctiaiiau,  jim,,  t>6,  Buchuoaii  fltteet,  Gla^^ow. 
An  atitom\tlo  latere hangeabie  eleotrlo  and  meohanioal 

advertiser*     Harry    William    Cooc    and    Gharle«    Tom 

Taylor,  Park  row,  Nottingbam. 
A  new  or  Improvod  system  comprising  a  method  of  and 

moans  for  maJUog  oonneotion  bet  ween  on  underground 

eondactor  and   vehlole  motor  such  as  a  tramcar  or 

the    like.     Harry    I^ouis    Butler,    '22     Glaseboiise^treei, 

Kegent  street,  L>fidon,     (Complete  epecihcation.) 
Improvemonts  in  incandesoence  eleotrlo  lamps  and  pro- 

oeaaes  for  the  prodaetion  theteof,     Carl   Auer  Rliter 

voo   \Vei«bach,   liitkbeck    Bauk-chamberg,  Southampton- 

buildings.  Chaocery-lane,  London. 
Jasitary  2tJ, 
Improved  clockwork-operated  meehaniam  for  awltohing 

electrical  enrient.     Arthur  Stanley  Bcull,  Lloyda'  Bank- 

buildin)£0,  Bristol. 
Kieotrle  striking    meohamism  for   oiotks  and  the  Itke. 

Harry  Whulbourne,  30,  (ireenbank  av^dniie,  Piymouch, 
Improvements  in  and  relating  to  secondary  batteries^ 

Walter    Atnbroiie  Crowdu6,    45,    SuutharupLun-buildin^^, 

Chancery  lane,  London. 

jANUARr  2L 

Improvements    In    and    oonnootod   with   dynamos   and 

electric  motors.     Frederic  O't'onnor  Prince,  .'17,  Cm m tor- 

Htreet,  Chancery- lane.  Tv^nduu. 
Improvements  in  sooondaTy  batteries  and  in  means  for 

eembining  electric  lamps  the te with.     Walter  Ambrose 

Crowd ufl,     45,      Southami#ton*building«,     Chancery  lanoi 

Ijondon. 
Improvements  in  electric  signalling  spparatos.     SilvanuR 

Phillijii  Tlnnrips»oii,  MorUnJ,  ChwI^jLt-r oad,  West  Hamp* 

#tead,  ly)ndun. 
improvements  in  eleotrlo  switchea^    John  Georf^e  Dixon, 

TO    Palact  chambers*,  \\  oatmuiiter,  London. 
Apparaios  for  the  eleotroljrtie  treatment  of  bleaching 

UqnldSi     Max   Haan,  37*  ihancery  laoe,   London.     (Com- 
plete «|ieciJicAtion.) 
Improvements  in  electric  batteries.    Mattrloe   Reynord, 

17,  Lincolij'rf-inn  Holds,  Londoih 
Code  telegraphing  and  elicitit-testiag  apparatua  far  Are 

alarm     and    other    porpoaes.      Kicnard    Poareoo,    53. 

Cimdccry  lane,  London, 
Improved    device  for  locking  eleetrie  lamps.     William 

Ipaac  l>ou^la«,  75,  Charjcery  larie,  L<:>Ddon. 

jASLAttV   *i2. 

Improvements   la    eeetilcal    aooumalators   or    staraga 

battel  lea.    Andrew   Goorgo   Adauii>of»    ThotuM  WilltAm 

Allan,  and  Allan  and  Adatuaon,  Limited,  154,  8t,  Vinoeni' 

Rir«»ti  Ulaa^ow. 
Imprsfvanamts  in  and  relating  to  eleotromagnetic  engines 

Of     motors.       Coltn    McCallum,    116,     Buchanaii-atroeti 

(«Ia«^uw. 
Improvements  in  and  tOlatlag    to   elsolflo  are  lamps. 

Lleweltyn    Eiurbank   K'add   and   .fcihri  Alfred  Codd,  323, 

High  Holborn,  Uuidon. 
Inpvovemaats  relating  te  the  tr  aaamlasion  of  drawiaga, 

haadwtitlng,  and  the  Uko  by  toiecf  aph  and  toiophoao. 

John  Waller,  76.  Chanoeryiane,  Liondon, 


SPECIFICATIONS  PUBLISHED. 

1H96, 
of  tslegTaphlag  threnih  loot 
badly  insnlatod  submarloe  or  other  a ub merged  cables 
aad  malntatnlog  oommonioatlon  notwithstanding  a 
break  is  the  oontlnoity  of  the  oendnotor.     Brown. 


TRAFFIC  RBCEIPrS- 


I>over  T'amwa|S.-*The  traffic  rsodpta  for  tbo 
January  22  were  £107.  11*.   6d.     The  total  roeoiplo  fm 
1808  are  £333.  12a.  8d.     The  mileage  open  at  pcoaont  ia  1 

Bristol  Tramways. — The  traffic  returns  for  the  wei 
January  21  were  £2.:i«0.  lOu.  lid.,  compared  with  £1,7! 
for  the  cor ro^ pond iniiC  period  of  Isst  year,  boinjf  an 
£653.  9f,  6d. 

Birmingham  Tramways— The  traffic  receipts  for 
endmt^  January  22  were  £3,517.  9s.  8d.,  aa  OOmj 
£2, 9(H)  3^.  2i.  in  the  correeponding  week  in  IWJ. 
inoreaae  of  £617.  6.4.  6d. 

Liverpool  Overhead  Ballwaj.— The    traffie 
railway  for  the  week   ended  January  23  amonni 
compared  with  £1,217  in  the  corre0[.K>Qduii;  wi 
year,  beinff  an  increase  of  £137. 

City  and  South  London  BaUway.--Tho  rotums  I 
ended  January  23  were  £1,075,  compared  with  £1,114 fi 
tponding  period  of  laat  year,  being  a  decrease  of  £HL 
receipta  for   the    half-year    amount    to    £4,334, 
£4,387  for  the  corresponding   period  Isat  year» 
of  £53, 

South  StalTordslilro  Traiiiwaya.^The  traffic  rotor 
week  ending  January  21  were  £(^1.  2a.  0d.,  aa  ooiai|i 
£572.  10«.  O^i,  in  the  oorroepondinf;  week  of  the  prov 
The  aggrrfrate  receipts  for  the  year  are  £l,7»  Jl 
affain»t  £1,710.  129.  4d.  in  the  correepdoding 
previous  year. 

Dublin  United  Tramways. — The  traffic  receipts  for  ^ 
oodinLf    January    21    were   £'i,850.   139.  lid.,    aa  comi 
£2,319    1§.    lid.  in  the  correepondm^^  week  in  the 
btin^j    an  increofe  of  £i>3l.  IS-s    Od.     The  nambor  ot 
carried  waa  521,049  in  189H  and  41JU.992  in  1897.     The' 
returns    up    to   date   are    £8,530.     5^.    id.,    aa    oorop 
£7.506  lie.  Id.  last  year,  being  an  increaae  of  £1,023,  lit 
mileage  open  ia  the  same  as  last  yoar— vis.,  34  miles* 


COMPANIES'  STOCK  AND  SHABE  U 
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NOTES. 

ilaaeripior. — ^This  ingenious  instrument  was  on 
.6  Friday  night  meeting  of  the  Royal  Institution 

irine  Cable  to  Cuba. — We  gather  from  a 
aper  that  tenders  for  a  direct  cable  from  Spain 
fill  most  likely  be  advertised  for  early  in  the 
lonth.  We  trust  that  this  proposed  new  con- 
stween  Spain  and  Cuba  will  be  more  successful 
ther  recent  attempt  at  conciliation  or  annihiliation 
bans. 

i#al  Xdueation. — A  technical  institute  is  to  be 
Stratford-on-Avon,  and  the  money  is  forthcoming, 

the  present  a  suitable  site  cannot  be  procured. 
)  of  common  land  was  selected,  but  the  Local 
mt  Board  ruled  that  it  was  only  held  in  trust  by 
ifation  from  the  burgesses,  and  could  not  be  used 
urpose  in  question. 

MS  Telofiraphy. — A  Mr.  William  Lynd  is  the 
tnrer  on  this  subject,  and  his  lecture  delivered 
i  was  on  the  so-called  Marconi  system.  The 
ncribed  to  his  audience  the  details  of  this  system, 
it  had  been  proved  that  by  the  use  of  a  vertical 
iie  point  of  transmission  signals  could  be  sent 
proportional  to  the  length  of  the  vertical  wire 
qieriments  with  the  apparatus  were  shown. 
Mrred  Honour. — We  are  glad  to  hear  that 
m  Hefner-Alteneck  has  been  given  an  honorary 

by  the  University  of  Munich,  on  account  of  his 
U>  the  theory  of  electricity  and  to  the  modem 
ent  of  electrotechnics.  The  new  doctor  is  well 
I  the  inventor  of  many  improvements  in  the  design 
Tuction  of  dynamos  in  the  early  days  of  electric 

He  also  invented  the  Hefner  or  amyl  acetate  lamp, 
DOW  used  in  Germany,  instead  of  the  candle,  in 

arine  Telophony.  —  Our  contemporary,  the 
Bnietc  of  New  York — ^which,  by  the  way,  has 
D  op  loog  clothes — announces  the  fact  that  the 
B  boat  the  "  Argonaut "  has  been  connected  to 
inore  Telephone  PIxchange  under  the  number 
L§  the  boat  was  at  the  bottom  of  the  harbour  we 
1^  pirueolarly  novel  in  the  fact.  It  is  stated, 
that  the  wire  on  Uie  boat  is  connected  to  a  reel, 
it  can  be  used  at  distances  of  several  miles  if 
r.  We  are  surpriied  to  see  that  our  contemporary 
on  the  fact  thai  clear  speech  is  possible  under  the 
Kof  trial 

laiy. — Lord  SackviUe  Arthur  Cecil,  half-brother 
ivq;iis  of  Silii^^orr,  died  on  Saturday  afternoon 
Hoivood.  Beckeoham.  His  lordship  wa^  well 
both  in  The  xlw^y  and  telegraph  worlds,  having 
'  been  ^ss:stjuii  general  manager  of  the  Great 
Kai}v3kj.  az>d  geoer^  manager  of  the  Metropolitan 
EiihimT.  A:  ibe  time  of  his  death  he  was 
1  of  ;he  y-r^jkr.gf  Telegraph  Company,  and 
d  :ae  Ljcwcm  Tek^Aph  Compaov.  the  Brarilian 
be  Tekeraca  Cxapaay,  zht  Globe  TelegrapL  and 
iOBpicT,  lod  ice  PaezSc  and  Earopean  Telegraph 
V 

iMrle  OrtmM. — A  ^ev  orskn  was  opened  ai  the 
hlCmBcicL  Ci37E£  ai  ibt  Bate  Dcptk%  CardifT.  iast 
bi  if  -rxkid  'tf  az  irjxaic  ^U'jil  Ills  OT^*n  U 
I  IjT  u  Hzz0t-Joata  'Jr^a  Cot&pa£»j.  ihe  iooztdar 
k  hi  ievxui  a  is^  aorxai   c4   ikiil    u>    j^^- 
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enables  the  organist  to  appreciate  the  oombindd  ofltet 
the  music  he  is  playing.  The  eleoiroiaagBets  used  to 
control  each  individual  pipe  have  been  iUastrated  and 
described  in  a  previous  number  of  our  piqper.  The  woik 
on  these  electromagnets,  and  on  the  pneumatic  ralaj  by 
which  they  open  the  pipe,  is  a  good  example  of  oar«fttl 
design  and  of  the  accurate  reproduction  of  interchangiaUe 
parts  in  quantity. 

Foandera'  Slutros.— The  St.  James's  and  I^l  Mall 
Electric  Light  Company  are  holding  a  special  meeting  on 
the  8th  inst.  to  confirm  a  resolution  for  the  redemption  of 
the  founders'  shares.  By  the  proposed  arrangement,  180 
fully-paid  £5  ordinary  shares  will  be  given  to  each  holder 
of  a  £1  founders'  share.  As  the  present  value  of  the 
ordinary  shares  in  this  company  stand  at  £10,  this  is 
equivalent  to  the  handsome  sum  of  £2,280,  or,  at  the 
present  rate  of  dividend,  an  annual  income  of  £87.  As  the 
dividend  per  founders'  share  for  last  year  reached  £76. 
10s.  4d.,  and  under  the  articles  of  association  these  shares 
are  entitled  to  half  the  surplus  profit  after  7  per  cent,  has  been 
paid  to  the  other  shareholders,  the  above  terms  of  redemp- 
tion are  fair  ones  to  the  ordinary  shareholders.  It  iS| 
however,  a  very  large  unearned  increment^  and  the  general 
shareholders  have  thus  paid  heavily  for  the  promotion  of 
die  company. 

Xlootro-DopooitioiL^We  are  asked  to  announce  that 
a  special  course  of  lectures  and  laboratory  instruction  has 
been  arranged  by  the  City  and  Guilds  of  London  Inatitute 
at  the  Finsbury  College,  Leonard-street.  Frof .  Silvanus  P. 
Thompson,  F.R.S.,  will  deliver  two  lectures  daring  the 
course  on  the  allied  electrical  matters.  The  laboratory 
instruction  is  under  the  direction  of  Mr.  K.  iiousseau.  The 
course  of  instruction  covers  the  modem  processes  of  eUotro* 
typing,  electroplating  with  silver,  steel-facing,  nickel-plating, 
cobalt-plating,  coppering,  and  electro-brassing^  etc.  BtudeDfis 
are  also  taught  how  to  make  moulds,  also  to  manage  the 
baths,  and  the  regulation  and  measurement  of  the  cnrrent^ 
etc.  Students  entering  for  this  coarse  will  receive  indi- 
vidual instruction  daring  10  Wednesday  evenings  com- 
mencing Wednesday,  Feb.  2,  1808,  at  seven  o'clock  The 
fee  for  the  course  is  10s.,  bat  apprentices  under  20  years  of 
age  are  admitted  at  half  the  ordinary  fee. 

Motors  and  Are  hmmpm  on  Hlr^.—The  Bradford 
day  load  from  motors  is  rapidly  on  the  increase,  and  the 
facilities  given  for  the  hire  of  motors  from  the  Corporation 
will  still  further  assist  to  this  end.  We  note,  from  the 
circular  now  sent  us  by  Mr.  Alfred  H.  T^ibbings,  the  aonoal 
rent  includes  the  supplying  arKJ  fixing  of  the  motor  and 
the  necessary  st*nirj^  Awiuh^  »rid  an^t  n  fortnii^bily  inApee* 
tion  by  a  member  of  the  electrical  uuff,  Tne  codsomer 
has  to  provide  all  oil,  bnusbet,  etc,,  which  ma^t  be  obtaiood 
from  the  Corporation  stores.  The  wiring  It  also  done  bj 
the  consumers.  The  rent  varie^t  from  30s  per  annom  for 
a  l-b.lLp.  motor  up  to  £5  per  annum  for  a  6'b.fa.p,  motor. 
The  charge  for  corrent  is  2^d.  per  unit  Mr.  (ribbings  hae 
;»lso  arrange'i  to  let  out  are  lamp^.  at  aonoal  diarge* 
varying  from  IOsl  6d.  to  £L  Is.,  double-earf/on  aiyl  eaekieed 
arc  lamps  comrr.aoding  the  higiier  figure.  The  dksrge  for 
c^;7.'^en:  to  thftM  laiLpi  if  -A.  p/tr  unit, 

SparldBC  At  thm  CrauMtat#r.— Mr.  TV^^om 
Eei'li  paper  oo  'xit  viV^t^^  *^jms^.  ry/.  e/^tain  aoy  new 
ideas,  be:  is  ^  ^xjijCAk  aod  clear  statemebi  of  prtrlocui 
knowledge.  He  d«Krf'>«  raiastei  v  the  ^eatm  ol  tihe  <3oik 
u2deT^>:::z  ^xjsjs^'j^jkS^jL,  acri  oxki^den  tiuit  there  are  two 
^jnyt  *j^A\ZiZ  V.  fpkricLesii  wwifc^itagioo.  The  l/rst  it  tiU 
:i*g<ak'.z  of  *xjt   -C3ft^  a«^&act  r^tu&a&sjey  aad  tM  soma^ 
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of  the  ooQ  nef^igible  ai  eompared  with  the  ecmtael  remt^ 
MiCB.  We  think  that  the  ftuthor  has  not  given  safficieDt 
attoolbD  lo  the  qtiettioii  of  the  reremng  field.  If  the 
ftrauitisre  reactioii  if  large  and  the  magnets  ^irlj  weak,  no 
proportionuig  of  the  impedance  of  the  turns  in  one  segment 
or  of  the  brush  contact  resistance  will  give  sparkless  collec- 
tion.    No  figures  or  constants  are  given  in  the  paper. 

Highwaymen. — The  Sired  Baiiway  Semew  statee  that 
at  10  p.m.  on  Dec.  26,  a  trolley  car  on  the  lines  of  the 
BchnylkiJl  Valley  Traction  Company  was  held  ap  by  four 
highwaymen  near  Swedeland.  The  conductor  was  shot 
and  killed  on  refusing  to  sarreoder  his  money,  but  four 
women  who  were  passengen  were  not  mole^ited.  In  the 
same  issue  we  are  informed  that  a  hat-pin  aa  a  very 
dangerous  and  effective  weapon  was  demonstrated  by  a 
Chicago  miss,  who  rendered  valiant  service  to  a  cable  car 
coodactor  in  fighting  two  highwaymen.  The  conductor 
was  receiving  a  fare  from  a  young  lady,  when  his  arms 
were  pinned  to  his  side  by  one  robber,  and  the  other  began 
to  HKe  his  pockets.  The  conductor  struggled  bravely,  but 
was  being  overcome,  when  the  young  lady  pulled  a  long 
and  pointed  pin  from  her  hat  and  began  to  prod  the  legs  of 
the  robbers.  This  proved  more  than  they  could  stand,  and 
they  took  to  flight  Woman  like,  the  girl  fainted  when 
the  fknger  wa8  past. 

AU-BritlBh  Oable.^The  Direct  West  India  Cable 
Company  announce  that  their  cables  from  Bermuda  to 
Torki  Islancl  and  Turks  Island  to  Jamaica  are  open  for 
trafKc,  and  that  therefore  messages  for  these  islands  can 
now  be  accepted  for  transmission  at  the  rate  of  5s.  a  word. 
They  point  out  that  theirs  is  the  only  ''direct*'  and 
all-British  cable  route  to  Jamaica  and  other  West  India 
islands  (the  other  alternative  routes  being  vid  the  United 
States  and  Cuba  or  the  unsettled  Central  American  States), 
that  it  is  new,  and  therefore  of  the  latest  construction,  and 
that  to  ensure  all  messages  going  over  this  cable  they  should 
be  marked  **  vi^i  Bermuda."  The  company  desires  to  cmpha. 
sise  that  they  are  determined  to  make  the  service  popular 
by  assuring  speed,  accuracy,  secrecy,  and  general  reliability, 
and  by  according  every  consideration  to  customers,  by  which 
meanH  they  hope  to  maintain  the  cheap  rates  to  the  West 
Indies  and  British  Huiann,  for  thf^  i»urpcjse  of  which  the 
company  was  incorporated. 

SlMttto  Lighting:  in  Ceylon,  —The  following  deUvils 
of  an  oSfer  frum  Messra.  Boiii»tead  Bros.,  accepted  by  the 
Municipal  Council  of  Colombo,  are  taken  from  If%dian 
Bnfifuming.  The  company  agrees  to  replace  548  present 
gas  htmps  in  the  streets  by  548  incandescent  electric  lamps 
of  60  c.p.  each^  and  to  erect  suitable  lamp  posts,  lamp- 
holders,  and  shades  or  reflectors,  with  the  necessary  over- 
head mains  and  feeders  for  supplying  the  same,  at  a  cost 
to  the  Munici}mliiy  of  Hs.25,0aa  (about  £1,600)  The 
company  undertake  to  supply  current  to  the  above  lamps 
at  the  rate  of  200  hours  per  month,  including  lamp 
renewals^  maintenance,  attendance,  and  re{)airs,  for  the 
sum  of  IU.30,000  per  annum.  This  works  out  at  about 
2'5d.  per  Boanl  of  Trade  unit  The  contract  for  public 
lighting  IS  to  extend  over  five  years.  Private  consumers 
wfll  be  charged  at  the  rate  of  50  cents  per  Board  of  Trade 
unit,  which  is  equivalent  to  about  7}d.  The  above  terms 
seem  reasonable,  but  we  think  that  the  concession  is 
a  limited  one,  as  another  company  actually  established 
electricity  works  in  Colombo  some  two  years  ago. 

Dnat  U«8tmotors.— The  heat-producing  properties 
of  houiehold  refuse  has  always  been  a  vexed  question,  and 
there  has  been  some  uncertainty  as  to  how  much  credence 
should  be  given  to  published  results  of  trials  in  calculating 
the  avermfi^  power  avaikble.  We  know  of  several  such 
published  results  where,  as  a  factor  oi  safety,  dividing  by 
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Z  does  not  give  loo  k%h  a 
week  the  Leytoo  deetnietor  hm  ben  htoaght 
before  the  public.     la  dtia  cMt  the  boose 
to  bom  sewage  sludge.    The  dodge  li  pcewert 
the  furnace  in  the  ratio  of  one  tois  of 
refuse.      These  propor^ons  are  obiaiaad 
working.     We  are  informed  that 
is  available  after  the  neceanry  steam  Ux 
draught  has  been  used,  and  the  iocml  au 
to  use  it  for  electric  lighting  porpoeea. 
can  regularly  evaporate  the  mobturv  of  tha] 
they  do  well  and  serve  a  useful  purpose^ 
quantity  of  spare  power.    The  clinkers  and 
furnaces  are  said  to  fetch  6d.  and  Is.  6<L  pef 
tiveiy,  and  with  this  asset  the  authori^  aboold 

Electricity  in  A^rHcnltnrc.— Maton  Wi 

of  the  l>i vision  of  Soils  of  the  Departmant  of 
in  his  annual  report  to  the  secretary,  saya^  ae« 
ScknHJk  American  :  "  The  electrical  method 
determination  has  been  still  further  parfedii 
stations  have  been  equipped  with  electrioal 
various  parts  of  the  country,  and  in  several  tmpf 
of  soil  Records  have  been  kept  at  those 
penods  varying  from  two  to  four  months,  and 
found  that  the  method  can  be  used  by  aaycoa  i 
care.  A&  a  result  of  these  field  records.  I  tm 
satisfied  with  the  operations  of  the  method,  i 
satisfied  that  it  will  prove  of  great  value  in 
tions,  as  well  as  of  practical  and  commefCtal ' 
great  value  of  the  method  is  that  the 
manently  buried  in  the  field  at  any  dqilll 
field  can  be  cultivated  or  cropped  as 
resistance  between  the  electrodes  is  read 
this  resistance  varies  according  to  the  square 
contents.  By  once  thoroughly  standardiiing 
and  by  the  use  of  ubtes  fumiahed  by  the 
moisture  contents  of  the  soil  can  be  dm 
time  from  the  electrical  resistance  of  the  soiL** 

Snaminations.— We  notice  in  the 
lUiiar  that  at  St.  Louis  the  general  nuiuager 
street  railway  recently  submitted  all  the 
divctors  to  a  written  examination.  Prj; 
£5  to  £2  were  given  to  the  Ijost  set  of 
class.  The  tramway  men  on  that  side  of  tha  Ai 
have  plenty  of  spare  time,  aa  50  queetiona 
conductors  and  50  for  the  drivers.  Certaiii 
them  could  be  answered  by  "yes"  or  **do, 
period  of  examination  would  have  to  be 
12  hours.  The  conductors  are  asked  such 
as  **  During  any  difficulty  or  altercation  wtlh 
what  should  you  strive  to  do  T  '*  And,  agpia, 
ever  been  reported  or  reprinianded  for  on 
conduct  7  '*  We  suppose  full  marks  would  is  I 
be  given  to  the  man  who  *'  got  his  blow  in  first 
the  negatives  to  the  last  would  not  he  few. 
questlona  are  pertinent,  and  are  apparently  to 
certain  instructions  given.  The  idea  of  holding  1 
tion  seems  a  good  one,  but  we  should  ha  sorry  I 
competition  with  previous  coaching.  Tfaua  wa 
the  answer  to  the  following :  "  In  msniiig 
to  what  advantage  should  motors  be  opiralad  I 

Orerhead  Wirea,— The  telegrams  from 
that  while  the  overhead  wires  may  be  cheaper  t 
now  and  again  they  bring  about  troublea  that 
overcoma    We  give  the  Timis  telegram,  datcpii  Ks 
in  full  as  follows:  '' A  snowstorm  approaclitng  in 
memorable  bliKjEard  of  March  12,  1808,  swep^ 
York  State  and  the  New  England  States 
w<iys  and  railways  were  blocked,  and  oiaiiy 
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dded  in  the  snow  and  had  to  be  abandoned.  The 
I  was  especially  serere  in  and  about  Boston,  which  city 
completely  cut  off  from  communication  from  midnight 
night  until  noon  to-day.  A  telephone  message  was 
receiFed  at  Worcester  stating  that  Boston  is  completely 
aded.  Only  two  or  three  street  cars  are  running  in 
kington-street,  and  railway  traffic  to  and  from  the  city 
letically  suspended.  Over  200  horses  have  been  killed 
ilBng  trolley  wires,  and  the  carcases  are  lying  in  the 
Its.  The  trains  which  left  Boston  yesterday  evening 
)  all  brought  to  a  standstill  after  getting  a  short  way 
of  the  city.  All  the  streets,  except  Washington-street 
Tremont-street,  which  have  been  partially  cleared,  are 
inable  for  pedestrians."  It  is  gratifying  to  find  that 
an  life  has  not  been  sacrificed,  but  a  holocaust  of  over 
horaes  is  a  large  price  to  pay,  in  addition  to  the  cost 
fiair. 

m»iMratloii  in  Xngioeerinflr  Societies.— A  joint 
ting  of  the  Chesterfield  and  Midland  Counties  Institu- 
of  Engineers  and  the  Midland  Institute  of  Mining, 
land  Mechanical  Engineers  has  been  arranged,  and 
be  held  at  Sheffield  on  Saturday  next,  Feb.  5.  The 
liag  will  be  held  at  2.30  p.m.  in  the  large  room  of  the 
lary  and  Philosophical  Society  in  Leopold-street  After 
■oaI  formal  business,  the  following  papers  will  be  read 
d»n  as  read :  "  Explosions  in  Air  Compressors  and 
Bfers,"  by  Mr.  T.  G.  Lees;  "The  Pneumatophor  and 
line  for  saving  life  after  Ciolliery  Explosions,"  by  Mr. 
kemer;  "Notes  on  the  Change  in  Character  of  the 
adey  Seam  between  Rotherham  and  Pontefract,"  by  Mr. 
k  John  Dumf ord.  The  following  papers,  which  have 
mnd  in  the  Transadions  of  the  Federated  Institution, 
tbo  be  open  for  discussion:  "Latest  Developments 
tlie  Practical  Application  of  Alternating  Multiphase 
iamty  for  Electric  Power  Transmission,"  by  Mr.  W. 
m ;  "  The  Workmen's  Compensation  Act,  1897,"  by  Mr. 
&  Wain  ;  "  Adequate  Ventilation  and  Noxious  Gases, 
\  special  reference  to  the  Recommendations  of  the 
^  French,  Prussian,  and  Austrian  Firedamp  Commis- 
\'  by  Mr.K  W.  Thirkell ;  "  On  Some  Dangers  attending 
Use  of  Steam-Pipes,"  by  Mr.  A.  L.  Steavenson ;  and  the 
» ol  Steel  Girders  and  Props  in  Coal  Mines,"  by  Mr. 
IHeDey. 

iMtr^-Chemieal  Xqiiivalent  of  Carbon. — ^This 
net  gives  the  conclusions  of  a  paper  by  A.  Coehn. 
m  carbon  ia  employed  as  the  anode  in  the  electi*olysis 
|Bids  which  evolve  oxygen,  it  is  not  only  mechanically 
tigrated  bat  also  chemically  acted  on,  the  nature  of 
ktter  action  appearing  to  depend  on  the  electrolyte 
lojred.  For  example,  a  current  of  012  ampere  is 
id  through  six  cells  furnished  with  anodes  of  pure 
m  and  cathodes  of  platinum,  and  containing  sulphuric 
fibted  with  1,  10,  20,  50,  100,  and  500  volumes  of 
r;  alter  10  hoars  the  most  concentrated  solution  is 
idessy  the  moat  dilute  dark  brown,  and  the  others  of  inter- 
irte  diadea  of  oolour.  At  higher  temperatures  there  is  less 
Indeal  disintegration,  and  the  electrolyte  is  more  strongly 
■nd  than  at  lower  temperatures.  The  mechanicaldisinte- 
in  is  inconsiderable  at  lOOdeg.  in  a  solution  contain- 
imad  Tcdnmes  of  water  and  concentrated  sulphuric  acid, 
liiimiiislion  of  the  loss  of  weight  of  a  carefully  purified 
hi  sBode  onder  diese  circumstances  gave  the  number 
Niihe  deetrochemical  equivalent  of  carbon,  but  some 
ihricil  loH  had  occurred.    A  further  series  of  determi- 

ra  made    at  the    ordinary  temperature   with 

\  add  dflated  with  from  10  to  500  times  its  volume 

r,  the  perticlea  of  carbon  lost  mechanically  being 

d  Iheir  weight  sabtracted  from  the  total  loss  of 
i  of  ihe  anodea.    The  electrochemical  equivalent 

\ 


thus  determined  varied  from  2*7  to  ;9'0.  The  number 
obtained  is  thus  independent  of  the  concenlration  or  tempe- 
rature of  the  acid,  notwithstanding  the  apparent  difference 
in  the  action.     - 

The  Tramway  Question. — ^The  Nottingham  Corpora- 
tion have  sent  a  deputation  to  Edinburgh  to  see  the  cable 
trams  there,  with  a  view  to  ascertaining  what  is  the  best 
system  of  mechanical  traction  for  Nottingham.  The  Lord 
Provost  receive4  the  deputation,  and  reiterated  the  old 
argument  that  in  Edinburgh  they  had  a  city  which  would 
have  much  of  its  beauty  spoiled  with  electrical  overhead 
wires,  and  they  therefore  came  to  the  conclusion  that  that 
system  was  not  to  be  thought  of.  They  had  been  very 
greatly  pleased  with  the  two  cable  routes  they,  had  in 
operation  for  a  number  of  years,  and  within  the  course  of 
the  next  few  months  they  hoped  to  have  the  c&ble  systeiki 
completed  from  Leith  out  to  the  confines  of  the  city. 
Alderman  Brownsword,  in  responding,  thanked  the  Lord 
Provost,  Magistrates,  and  Council  for  their  hospitable  recep- 
tion. He  said  they  had  purchased  their  tramway  system 
in  Nottingham,  and  both  the  Council  and  the  shareholder^ 
thought  they  had  made  a  good  bargain,  so  they  were 
mutually  satisfied.  They  were  now  looking  rounid  for 
some  system  of  mechanical  haulage,  and  they  had  taken 
the  liberty  of  coming  to  Edinburgh  to  ask  advice  and  obtain 
information  as  to  what  was  the  best  kind  of  traction  they 
could  adopt  Many  of  them  came  with  the  feeling  that 
electrical  traction  was  the  best,  but  what  they  had  seen 
that  day  would  give  them  the  option  of  choosing  the  one 
or  the  other,  and  they  would  go  home  knowing  a  great 
deal  more  about  cable  traction  than  when  they  came  north. 
We  trust  that  electricity  will  hold  its  own  in  Nottingham, 
and  that  street  lighting  by  arc  lamps  will  be  introduced  at 
the  same  time. 

IkUson. — ^We  have  hardly  ever  read  a  letter  that  has 
given  us  more  genuine  pleasure  than  the  ohe  of  Edison's 
given  below,  in  which  he  gives  a  point-blank  denial  to  half 
the  absurd  tales  that  have  been  reported  and  put  upon  his  . 
shoulders  by  the  reporters  :  "  I  wish  to  protest  against  the 
many  articles  appearing  in  the  sensational  papers  of  New 
York  from  time  to  time  purporting  to  be  interviews  with 
me  about  wonderful  inventions  and  discoveries  made  or  to 
be  made  by  myself.  Scarcely  a  single  one  is  authentic,  and 
the  statements  purporting  to  be  made  by  nie  are  the  inven- 
tions of  the  reporter — the  public  are  led  from  these  aiidcles 
todrawconclusions  just  the  opposite  of  the  facts.  .Ihavenever 
made  it  a  practice  to  work  on  any  line  not  purely  practical  and 
useful,  and  I  especially  desire  it  to  be  known,  if  you  will  permit 
me,  that  I  have  nothing  to  do  with  an  article  advertised  to 
appearinoneof  the  papersabout  Mars. —Thomas  A.  Edison.' 
We  have  had  occasign  again  and  again  to .  point  out  the 
inherent  absurdity  of  the  tales  told,  and  trust  this  authorita- 
tive denial  will  in  the  future  prevent  our  English  papers 
receiving  telegrams  or  reprinting  paragraphs  which  contain 
utterly  fooUsh  and  ridiculous  statements.  It  is  almost 
a  surprise  that  the  paste-and-scissors  papers  of  to-day 
have  not  gone  mad  about  the  ideas  contained  in  the  book 
by  a  writer  for  boys  entitled,  if  our  memory  serves  us, 
"  A  City  of  Gold."  The  electrical  notions  in  "  The  Yankee 
at  the  Court  of  King  Arthur  "  and  those  in  the  book  just 
referred  to  are  pretty  reading,  but  hardly  possess  scientific 
accuracy.  Of  course  we  never  know  what  to-morrow  will 
bring  forth  in  things  electrical;  and  as  an  inventor  claims  to 
have  invented  an  electrical  gun  that  will  shoot  voltages  by 
means  of  the  directive  power  of  searchlight  rays,  it  is 
better  to  say.  Wait  for  the  verification  of  these  strange 
proceedings  rather  than  to  cry  "  Impossible." 

An  Eleetrio  Xiift  with  Hydranlie  Brake.— Mr.  F. 

H^rard  has  contributed  to  L'Ekdriden  an  article  on.  sjkx 
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electric  lift  fitted  with    a    hydraulic  brake  designed  by 
MeRsra.  Guyenet  and  De  Mocomblo.    The  article  commences 
with  ft  few  moral  remarks  on  the  defects  of  other  electric 
lifUi,  to  prove  that  safety  has  been  sacrificed  to  economy  in 
working,  and  concludes  by  a  oompanson  to  show  that  the 
lift  described  is  both  more  efficient  and  safe  than  any  other 
aver  devised  or  worked.    We  miss,  however,  any  statement 
MB  to  where  the  lift  in  cjuestion  is  at  work»  and  note  tbat 
the  figures  of  cost  are  [xiper  figures  only.     Coming  to  the 
mochanism  devised  by  Messrs.  Guyenet  and  I>e  Mocomble, 
it  contains  practically  all  the  parts  rec|uired  for  both  an 
electric  and  hydraulic  lift.     The  electric  part  consists  of  a 
winch  driven  by  an  electric  motor  which  is  connected  by  a 
rope  to  the  underside  of  the  counterweight  of  the  lift. 
The  lift  has  underneath  it  all  the  usual  mechanism  required 
for  an  hydraulic  lift     This  consists  of  a  single  piston  and 
cylinder  with  a  travel  equal  to  that  required  of  the  lift. 
The  water  is  supplied  to  this  piston  from  a  tank  placed   in 
the  basement  of  the  buildings,  at  a  sufficient  height  to  give 
a  small  pressure  always  on  the  underside  of  the  piston. 
In  between  the  cylinder  and  reservoir  is  a  stopcock,  which 
is  controlled    from   the    lift*  and   which    is  used    as   the 
stopping    and    starting    gear.     The    levers   working    the 
eostat  of  the  motor  are  also  connected  to  the  rod  used 
to  turn  this   stopcock.     Aii  oil  dash-pot  in  between   the 
controlling  rod  and  these  levers  prevents  the  current  being 
put  on  too  rapidly.    General  details  of  the  electric  gear  are 
given,  and  it  is  incidentally  mentioned  that  the  armature 
is  short^ircuited  to  produce  a  braking  effect  when  desired. 
How  this  is  done  by  the  starting  lever  moving  backwards 
it  is  not  easy  to  see,  but  perhaps  some  special  ratchet  gear 
is  employed.     Where  we  have  most  fault  to  find  with  the 
author  is  in  his  calculation  of  the  power  required.     He 
assumes  at  once  that  perfect  balance  is  obtained  by  the 
counterweight,  and  adds  nothing  whatever  for  the  friction 
in  the  hydraulic  gear.     Thus  he  assumes  that  the  weight 
of  three  persons  is  all  that  has  to  be  moved,  and  from  that, 
plus  a  certain  amount  of  loss  in  the  electrically  driven  winch, 
he  obtains  the  energy  required  to  lift  a  certain  distance, 
and  at  a  certain  speed.     This  he  compares  with  figures 
actually  obtained  fi-om  other  hydraulic  and  electric  lifts, 
and  of  course  finds  a  wonderful  balance  in  favour  of  his 
paper  figures.  We  should  say,  from  the  drawing  given,  that 
his  figures    multiplied  by   5   would  be  more  nearly   the 
practical  results  of  the  so  called  improvement. 

The  Embaxikmeitt  Ltghtlag:.— The  Highways  Com- 
mittee  of  the  lx)ndon  County  Council  reported,  with  refer- 
ence to  the  electric  lighting  of  the  Emlmnkment  and 
Westminster  Bridge,  at  Tuesday's  meeting  of  the  Council 
that  they  have  thoroughly  revised  their  previous  scheme. 
When  in  July  last  they  ro[>orted  their  prof>osaU  included 
Waterloo  Bridge,  but  on  the  same  day  the  Bridges  Com 
mittee  brought  up  a  report  stating  that  the  Charing  Cross 
and  Strand  Electricity  Supply  Corporation  had  Jisked  i)er 
mission  to  lay  its  miiins  across  Waterloo  Bridge,  and  the 
Council  acceded  to  the  request  *'  provided  that  the  corpora- 
tion do  supply  light  to  the  lamps  of  the  bridge  and  maintain 
them  free  of  cost."  That  part  of  their  scheme  which 
related  to  Waterloo  Bridge  being  thus  rendered  unneces- 
sary, the  Council  postponed  its  consideration.  In  compliance 
with  the  instructions  of  the  Council  they  had  thoroughly 
revised  the  scheme,  and,  of  course,  in  view  of  the  arrange 
ment  al>ove  referred  to  they  had  not  made  any  provision 
for  the  lighting  of  Waterloo  Bridge  by  means  of  the 
proposed  installation.  They  had,  however,  in  the  revise<l 
•cheme,  in  deference  to  the  wish  of  the  Council^  made 
provision  for  the  electric  lighting  o(  the  para{>et  lamps  of 
the  Kmlttinkment,  for  which  no  provision  was  made  in  the 
Kbeme   previously   submitted.    Thus  the  sftving  effected  { 


by  the  elimination  from  the   scheme  of  provistoo  fcuM 
lighting  of  Waterloo  Bridge  would  be  more  than 
balanced  by   the  addition   of  provision   for   the 
lamps  of  the  Embankment.    They  now  propose  tSut 
arc  lamps  should  bo  provided.     The  lamps  on  each 
the    carriageway    of    the    Embankment  would    be 
240ft.  from  each  other,  those  on  the  parapet  wall ; 
66ft.    apart,    while    those    on    Weatmimter    Hridg 
Northumberland-aventtc  tipproach  would  be  placed 
venient  distances.     It  was  proposed  that  the  whole 
parapet  lamps  and  the  alternate  lamps  on  each  keiii  ( 
Embankment,  and  also  some  of  the  lamps  on  We 
Bridge,  should  be  extinguished  at  midnight,  tbusi 
to  an  appreciable  extent  the  oost  of  maintemuioa 
parapet  gaslights  now  in  use  were  extinguished  at  J 
night,  so  that  no  departure  from  the  present 
propo.'^ed.      The  capital   expenditure  for   the 
would  probably  be  about  £25,300,  and  would  eoi 
following  items  :  buildings,  £6,900  ;  boilers  and 
£9,600 ;  mains,  £4,200  ;    lamps,  standards,  etc., 
salaries,  £300.     The  probable  annual  coet  ol  mai 
would    be    £3,509,    made    tip    as    follows:    ttftb 
£2,587;    rates   and    taxes,    £110;    and    cmpiul 
£1,012.    The  amount  of  the  capital  chargee  is 
on  the  repayment  of  capitid  cost  being  spread  over  a  ] 
of  42  years. 

The  Solar  Eclipse.— A  seriea  of  oonseeutive 

graphs  of  the  recent  total  ecli|>se  of  the  sun,  suit 
reproduction  by  the  various  livingpicture  appanuuswl 
been    taken  by  the  Rev.  J.    M.    Baron,    F.R.A.S1. 
gentleman  had  charge  of  the  obaerving  station  at 
and  used  an  instrument  specially  designe^l  for  llie  ] 
by  Mr.    Nevil   Maskelyne,   of  the  world  known 
entertainers  at  the  Egyptian  Hall.     Mr. 
that  the  experiment  has  provetl  eminently  iitoeetifllL 
film  will  be  sent  here  forthwith  for  development,  1 
results  ought  to  be  lK)th  interesting  and  valuaUe 
scientific  point  of  view.     The  instrument  is  a  4 
telescope  and  cinematograph*    Owing  to  the  shortnesi  1 
duration  of  the  phenomenon  to  be  observed,  it  was  I 
unnecessary  to  use  clockwork  to  drive  the  meehanisa^J 
eclipse  lusted  100  seconds,  and  as  the  Him  travelli 
s[jeed  which  pennitted  from  400  to  600  pictures  to  he  I 
during  this  time,  the  effect  of  the  apparent  move 
the  sun  was  minimised  to  an  imperceptible  degree^ 
film  travels  over  three  sprocket  wheels,  the  top  and  1 
ones  of  which  are  continuous  feeding,  while  the 
feeds  intermittently.     The  film  pasees  an  apertme 
raflial  slots  alternately    opening    and    clocingr  aad 
time  the  apertun;  is  closed  the  film  moves  a  space  i 
The  image  taken  givea  a  diameter  of  }in.  of  the  diae  i 
sun«  and  with  the  corona  included  the  picture  is  lie.  1 
Each  plate  measures  lin.  from  top  to  botl<)m  and  l|&tt.| 
side  to  side.     In  the  centre  of  the  appamlua,  in  a 
vertical  line  with  the  focussing  glass,  is  a  reileelip| 
which  can  be  reversed,  thus  throwing  the  inege 
ground  glass^  and  so  enabling  the  operator  to  watch 
going  on  inside.    In  order  not  to  admit  loo  1 
also  to  prevent  the  heat  of  the  rayi  ol  llie  em 
partial  eclipse  from  damaging  the  film,   tt  wm^ 
to  shield  iu     This   has  been  achieved   by  a  very 
method  suggested  by  Prof.  Maunder,  of  Oreecis 
hole  was  pierced  in  the  cap    of   the  teleeeo|ie» 
was  provided  with  an  additional  cap.     The 
directed  at  the  sun,  the  small  cap  only  being  removed,  j 
the  large  cap  W4S  left  on  until  tbe  period  of 
eclipse*    The  setUemeiit  of  dew  en  the  lenM^ 
the  sudden  drop  tn  the  temperature  of   the  air, 
be  provided  for.    Mr.  Maskelyne  devised  an 
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;  of  an  indiambber  tube,  which  was  inserted  near 
,  while  its  other  end  protruded  into  a  glass  jar 

I  glass  wool  saturated  with  sulphuric  acid.  By 
an  indiarubber  syringe  dry  air  was  injected  into 
ope.  If  the  photos  come  out  as  well  as  those 
present  at  the  Egyptian  Hall,  where  we  gathered 
e  information,  they  should  prove  more  tlian  a 
ttraction  for  our  astronomers. 

ial  lAght  RaUwasrs.— Mr.  E.  R.  Calthrop, 
been  expounding  to  the  members  of  the  Royal 
Institute  the  value  of  light  railways  in  colonies, 

onderlying  principles  that  should  guide  their  con- 

.    The  importance  of  railways  is  hardly  realised ; 

B  not  so,  then  many  speculators  would  preferably 

II  railway  shares  than  on  mines.  The  one  must 
',  the  oUier  may  sometimes,  warrant  speculation, 
'ate  enterprise  take  up  the  Suakin-Berber  railway  ? 
Dg  run  it  would  pay.  Is  Cairo  holding  out  a  haiid 
rayo  and  Buluwayo  to  Cairo — that  is,  shall  we 
nns- African  railway  scheme  complete  ?  Without 
further  into  the  matter  we  may  now  give  Mr. 
's  view.  "Let  us  take,"  he  says,  *'the  theoretical 
Ike  construction  of  a  railway  in  a  new  country 
D  the  traffic  is  brought  down  to  a  port  and 
ren  quantity  per  mile,  and  therefore  propor- 
3  the  length  built  of  the  railway.  Take  a 
mi  of  capital,  say  £600,000 ;  what  lengths 
sy  can  be  built  for  this  ?  At  £3,000  per 
I  will  get  200  miles ;  at  £6,000,  100  miles ;  at 
mly  66*6  miles.  As  you  increase  your  length  you 
pur  traffic  area.  Ti^e  it  that  each  mile  produces 
Br  hi^  figure  of  600  tons  per  annum.  The  line 
£9,000  per  mile  brings  to  the  port  a  traffic  of 
tons  per  annum;  that  costing  £6,000  per  mile 
60,000  tona ;  and  the  line  costing  £3,000  per  mile 
120,000  tons  per  annum.  The  ton  mileage  carried 
Ask  theoretical  conditions  illustrates  still  more 
tfie  ralue  of  increasing  the  length  of  a  railway  and 
Bg  to  its  traffic  catchment  area.  The  ton-miles — 
tte  number  of  tons  carried  one  mile — are  respec- 
hresch  hingth  of  railway  1,350,000,  3,030,000,  and 
JOOO  ton-miles.  It  is  necessary  to  remember  that 
dk  to  be  carried  in  any  district  through  which  a 
f  ii  about  to  be  constructed  is  the  same  per  mile  of 
ikliter  you  put  down  an  expensive  broad-gauge  line 
lap  narrow  gauge.  You  must  clearly  understand, 
hn,  that*  if  you  select  an  expensive  type  of 
If  to  open  up  undeveloped  country  you  must  be 
jid  to  accept,  permanently,  rail  charges  very  con- 
|%ltigher,  and  as  a  consequence  the  slower  develop- 
iiftJie  couitry  and  its  resources.  Let  us  assume 
m  Majesty's  principal  Secretary  of  State  for  the 
MiiKprepwed,  with  the  object  of  raising  capital  on 

t  tenns,  to  offer  an  Imperial  guarantee  of,  say, 
on  a  fixed  capital  sum  of  £600,000.  If  the 
r*  to  be  self-supporting,  it  is  obvious  that  while 
)  ptt  mile  line  has  to  pay  working  expenses,  be 
,  and  pay  the  guaranteed  interest  amountiDg  to 
^yttriyoatof  a  traffic  of  39,960  tons  brought  to 
i  tiie  £3,000  per  mile  line  trebles  the  security  on 
M  its  120,000  tons  of  traffic.  It  is  not  the  capital 
00  a  nulway  which  constitutes  security,  but 
of  its  traffic  in  relation  to  capital  cost.  The 
tOBtribated  per  ton  to  the  guaranteed  interest  of 
m  the  case  of  the  £9,000  per  mile  line  is  98.  9d., 
W  w  3*47d  per  ton-mile ;  in  the  second  case  to 
Kiyni  to  l'54d.  per  ton-mile ;  and  in  the  case  of 
Mo  fine  to  only  3e.  3d.,  equal  to  '39d.  per  ton-mile. 
%^kaf9r  the  length  of  line  yow  get  for  your 


money,  the  poorer  the  character  of  country  you  can  enter 
upon  and  still  obtain  profitable  results.  If  it  be  possible 
to  halve  the  estimated  cost  per  mile  of  any  projected  line, 
you  will  get  either  twice  the  traffic  area  for  the  same 
money,  or,  if  the  line  be  restricted  to  the  same  length,  the 
profits  which  it  may  earn  will  be,  per  cent,  of  capital  cost, 
twice  that  of  a  line  of  double  the  cost,  and  consequently 
the  prospects  of  a  financial  success  are  made  much  more 
certain.  What  is  wanted  for  Colonial  development  is  cheap 
railway  communication  and  plenty  of  it;  and  if  with  a 
proper  traffic  capacity  you  can  get  two  lines  for  the  cost 
of  one  making  a  good  return  on  their  capital,  I  think  you 
will  agree  that  railway  construction  and  extension  will  be 
much  more  rapid  in  the  future  than  it  has  been  in  the 
past" 

Polyphase  Motors. — Mr.  Paul  Boucherot  recently 
read  a  paper  before  the  Soci^t^  Internationale  des 
Electriciens  on  the  properties  of  polyphase  motors  with 
short-circuited  armatures,  with  particular  regard  to  their 
starting  against  a  load.  It  is  well  known  that  the  curve 
representing  the  tor<|ue  of  such  a  motor  at  different  speeds 
take  very  different  shapes  with  different  resistances  in  the 
armature  circuit.  If  this  resistance  is  small  the  starting 
torque  is  also  small,  although  the  current  taken  is  very 
large.  The  torque  then  increases  with  the  speed  up  to  a 
maximum,  and  fall  to  zero  again  at  the  synchronous  speed. 
The  author  proceeds  to  argue  that  if  the  resistance  of  the 
armature  circuit  is  sufficiently  great,  it  is  possible  to  get 
the  torque  varying  inversely  as  the  speed,  which  he  con- 
siders to  be  a  condition  required  for  industrial  purposes. 
Such  a  motor  would,  however,  have  a  large  percentage  of 
slip  at  normal  speeds.  He  proposes  to  get  over  this 
disadvantage  by  having  two  windings  on  the  armature, 
one  of  low  and  one  of  high  resistance.  Then  the  sum  of 
the  two  curves  of  torque  would  be  a  curve  still  decreas- 
ing with  increase  of  speed,  but  at  a  much  smaller  angle, 
and  the  slip  at  normal  speed  would  be  smaller.  The 
armatures  of  such  motors  can  be  designed  with  two 
concentric  series  of  holes.  Thd  extecnal  holes  contain 
the  high  -  resistance  squirrel  cage,  and  the  interior 
holes  the  low  -  resistance  squirrel  cage.  The  inner 
and  outer  holes  are  connected  by  a  groove  tending 
to  keep  down  the  self-induction  of  the  circuits.  In 
starting,  the  author  claims  that  the  outer  cage  only  acts, 
and  he  states  that  the  low  resistance  of  the  inner  one 
chokes  back  all  lin^  of  force  tending  to  cross  it.  The 
high  speed  of  the  revolving  field  tends  to  assist  this  action. 
On  the  other  hand,  at  full  speed  the  low-resistance  cage 
does  practically  all  the  work.  The  author  toys  that  the 
only  inconvenience  of  this  motor  is  a  low  power  factor. 
This  comes  out  at  0*7,  but  he  adds  that  this  is  not  so 
important  as  is  thought  by  some.  Another  type  of  motor 
for  the  same  end  consists  of  having  two  armatures  and 
two  field-magnet  systems.  These  last  are  so  arranged 
that  one  can  be  displaced  radially  round  the  axis.  With 
motors  constructed  on  the  above  principle  by  Messrs. 
Brequet,  a  starting  torque  of  2  to  2]^  the  normal  is 
obtained,  with  a  current  only  the  same  proportion  bigger 
than  the  normal.  This  is  not  anything  especially  good,  as 
better  results  have  been  obtained  by  German  manufac- 
turers. In  the  first  place,  the  reasoning  is  faulty,  as  the 
ordinary  low  •  resistance  armature  does  give  a  torque 
decreasing  with  the  speed  after  the  maximum  has  been 
passed.  As  the  motors  are  necessarily  worked  above  this 
maximum,  no  alteration  is  required,  and  the  added  resist- 
ance causes  the  speed  to  vary  greatly  with  change  of  load. 
It  also  means  loss  of  efficiency.  Better  results  can  be 
obtained  by  differential  coupling  of  the  armature  circuit  at 
starting,  as  deviled  by  Mr.  Gorges  and  othera. 


jyi  inm  fmme»  the  whole  being  mounted  on  < 
•ereeii,  with  panellod  bottom  m\d  henvily  mouldeil  lop. 
The  g«neiml  amuigement  of  the  supporting  fmme  will  he 
ioen  from  the  geneml  iirrringeiiient  (Fig.  1)|  find  the 
a{ypeM«iice  o(  the  bo«id  and  pine  screen  from  the  pbotch 


wire  of  the  three- wire  ayttem. 

The  main  circuita,  after  paning  lliii>itgli 
cut^uU,  pais  to  the  main  diouble  pole  tliR>w-4 
two  of  which  are  arranged  on  either  of  the 
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lid,  the  negative  conductor  passing  through  an 
a  each  case,  which  are  placed  immediately  above 
ectiye  dynamo  switches,  the  two  right-hand 
being  graded  to  150  amperes,  and  the  two  left- 
to  300  amperes  each.  The  change-over  switches 
36  Na  1  and  No.  2,  which  are  for  the  low-tension 
and  are  on  the  left-hand  side  of  the  board,  are  so 
•hat  either  machine  can  be  put  on  either  side  of 
fnre  system.  Thus,  in  the  photograph,  dynamo 
shown  switched  on  to  the  negative  side  of  the 
re,  and  if  the  switch  of  dynamo  No.  2  had  been 
e  position  it  would  have  been  on  the  +  side  of 
1  wire,  and,  of  coiu^e,  either  switch  being  thrown 


a  strip  contact  piece,  the  detached  portion  of  each  being  for 
the  elevator  circuit.  The  main  portions  of  these  bars  carry 
circuits  for  the  following  circuits — viz.  (1)  power  station 
arc  lamps  on  440-volt  circuit,  (2)  power  station  incandescent 
circuit,  •{Z)  power  station  feeder,  (4)  car  shed  feeder,  ^5) 
Billhead  feeder,  (6)  Buchanan-street  feeder;  while  uie 
neutral  'bus  bat-  only  has  three  circuits — viz.  (1^  power 
station  lights,  (2)  power  station  feeder,  (3)  Hillheaa  feeder. 

The  fuse  terminals  are  arranged  so  that  a  plug  connects 
them  direct  on  to  the  'bus  bars,  and  they  are  all  arranged 
in  duplicate,  so  that  in  the  event  of  fuse  blowing  a  spare 
one  can  be  immediately  plugged  in. 

On  each  of  the  feeders  running  to  the  four  feeding 
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¥ia.  4.— DUgnun  of  Swltohboard  Oonnectloiii. 


the  opposteetnAaet*  would  have  put  that  machine 

letter  litfo  cf  die  neutral  wire.    The  other  two 

MRsr  iwitdsi  ize  arranged  in  a  similar  manner  as 

I  the  dmyhg  orar,  but  in  this  case  they  change 

^Ma  the  tipbcMssde  cables  of  the  three- wire  system 

NsfiUir  drantk  which  is  a  two-wire  high-tension 

n-   As  wiD  be  seen  from  the  photograph,  these 

pm  ray  itrai^y  made,  no  current  passing  through 

K  ad  the  two  poles  well  removed  from  one  another. 

ft  Ins  bars  are  placed  on  a  line  along  the  top 

ks  Arse  paoeh^  the  left  and  right  hand  panels 

iMthrdy  toe  negative  and  positive  'bus  bars,  the 

i  kaviDg  the  neutral  bar.    The  positive  and 

tiMk  ooosist  of  two  parts  bolted  together  with 


points — viz.,  car  shed,  Hillhead,  Buchanan-street,  and  the 
power  station — are  arranged  special  combination  volt  and 
ammeter,  which  shows,  by  means  of  two  pointers  on  the 
same  scale,  both  the  current  in  the  feeder  and  the  voltage 
at  the  power  station  end  of  the  feeder.  The  scale  is 
marked  off  in  amperes,  and  the  pressure  half  of  the 
instrument  is  so  adjusted  that  when  its  needle  is  pointing 
to  the  same  reading  on  the  scale  as  the  current  indicator, 
the  voltaee  at  the  station  end  of  the  feeder  is  the  correct 
amount  above  the  normal  to  give  the  normal  voltage  at  the 
other  end  of  the  feeders.  The  arrangement  of  the  instru- 
ment is  very  simple,  and  will  readily  be  understood  from 
the  sketch  (Fig.  3).  The  current  and  pressure  portions 
of  the  instrument  are  precisely   similar,  but  are   totally 
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distinct  from  one  another,  the  two  needlea  shovring  one  on 
either  side  of  a  vertical  scale. 

The  car  shed  and  Bucbanan-street  being  fed  on  the  two 
outride  wires  only  have  only  one  of  these  inBtniments  each, 
while  the  other  two  feeding  points  being  fed  on  thp  three 
wires  have  two  inatmments  each,  one  on  either  side  of  the 
neutral  wire. 

There  are  two  large-acale  voltmeters  mounted  at  the  top 
of  the  centre  i>ane],  and  imder  them  there  is  a  series  of 
plug  boles.  The  voltmeters  are  so  arranged  as  to  read 
round  about  270  with  an  open  scale^  and  by  means  of  a 
resistance  that  can  be  put  in  circuit  with  the  instrument, 
and  which  is  equal  to  the  resistance  of  the  in8trument, 
readings  can  be  taken  from  the  high-tension  circuits,  the 
readings  of  the  voltmeter  of  course  being  doubled.  One 
is  connected  up  so  that  by  means  of  a  four-pronged  plug 
it  can  be  connected  across  any  of  the  bus  bars,  and  the 
other  ia  arranged  bo  that  in  u  similar  manner  it  can  be  con- 
nected aeroaa  any  of  the  machine  terminals.     On  the  side 


^ppz/z^^^y^/^^^y^y^^^'^j^/y\ 


<y; 


Fia.  1  -8ktt«ll  of  K««der  AmmtUrr  uid  VoUtneter.  d  a,  llghi  DMdli  pivoted 
at  A.  iDd  &M  to  iwlQg  iktxMtt  thftt  point ;  h  and  c,  uljiutliii  wtictit,  to  iTiing 
BMoto  toi»ro  ;  if,  oil  dMh  pot  to  iteady  moTemvot  of  OMb  ;  r  «,  toft  Iron 
oora ;  //,  hlgh^retUUDce  tolmotil ;  ^,  ic^e  on  face.  K.B.-  ta  ihm  cut  of 
tbt  cnrrwit  tndlcfttor,  lh»r«  la  only  out  soft  troo  ooir«  and  solenoid. 

of  the  pitch  pine  screen,  and  ju»t  visible  on  the  photography 
are  two  of  I^ord  Kelvin's  recording  voltmeters,  which  can 
be  connected  up  to  any  machine  or  circuit  which  gives  cause 
of  complaint.  The  diagram  of  the  connections  on  the 
switchboard  is  shown  in  Fig.  4. 


NOTES  ON  ACCUMULATOR  CONSTRUCTION. 

BY    URSMr>Nn   U.    KITZ  litCRALlJ. 

LXXL 

The  first  step  neceanary  in  the  manufacture  of  a  peroxide 
pUte  from  any  oxide  of  lead  is  to  produce  a  *'  setting  '  of 
the  material,  so  as  to  obtain  a  maas  that  will  not  disintegrate 
or  fall  into  a  kind  of  mud  when  it  is  immersed  in  water  or 
dilute  >4ulphuric  acid.  In  the  cjtse  of  the  pure  peroxide 
of  lead  it  has  hitherto  been  impoasiUe  to  produce  this 
'*  settings"  otherwise  the  peroxide  mighty  no  doubt,  be 
ftdvanyig^ualy  employed  in  the  "  piisting  "  of  grids  or  the 
manufacture  of  plates  of  conductive  peroxide.  The  setting 
or  hardiming  procesn  was,  as  we  have  seen,  first  effected  by 
Prof.  FranKland  by  the  action  of  sulphuric  acid  upon  a 
mass  of  protoxide  or  sesquioxide  of  lead,  an  action  which 
\%  efficacious  because,  instead  of  being  sudden  and  violent* 
aa  waa  commonly  supposed  even  by  chemists,  it  ia  in  reality 
alow  and  gradual  (XLIIL).  It  should  be  obaerved,  however, 
that  Uthiuge  frequently  containa  a  large  proportion  of 
carbonate  of  lead,  produced  by  absorption  of  carbonic  acid 
from  the  air ;  in  thia  case  the  ^mt  action  of  sulphuric 
acid  il  sudden  and  violenti  and  the   material    obviously 


the 


iliel 


cannot  commence  to  set  or  harden  until  tlM  iS 
ceases    and    the  carbonic  acid  i^  expelled.     Sn^ 
or    carbonated     oxide     of     lead     sbould     not  < 
for    the    manufacture    of    battery    plates ;   tii^ 
should  be  **  caustic,"  or  freshly  '*  burnt."    The  q 
readily  decomposed  and  converted  into  proton 
red  lead  in  preaence  of  air)  at  a  temperature  beU 
An    observation   of    Mr,  C.    Capito,    who   has 
experience  in   the  [lasting  of  plates  of   the  E. 
shoidd  also  be  noted  here.      He  found  that  a  p 
lead  mixed  with  dilute  sulphuric  a€i<l  of  spec 
1 100,  gave  an  adherent  deposit  on  formation,  \ 
powdery  depoifiit  is  produced  if  the  density  of  I 
used  in  making  the  red-lead  paste  ia  1 200,  J 
acid  answered  well,  however,  for  mixing  the  UlN 
used  for  the  spongy -lead  plates.  J 

The  chemical  action  which  results  in  the  cod 
some  portion  of  the  oxide  of  lead  into  aulphate  !^ 
gradual  in  the  lithanode  process  dfacriDsd  ill 
section,  and  the  product  is  more  hom< 
liable  to  superficial  disintegration. 

The  next  important  requirement  in  the 
from  oxide  of  lead  of  a  perfect  peroxide  plate  < 
is  to  allow  the  set  material  to  expind  freely, 
obtain  its  normal  and  final  molecular  atnicl 
electrolytic  procesa  of  conversion  into  jjeroxide 
the  material  cannot  expand  it  will  become 
liable  to  disintegration  under  the  effect  of 
force  resulting  from  ita  oxidation.  And  if  the 
ex|>and  only  by  overcoming  the  rigidity  of  a 
taining  frame,  the  latter  will  usually  become 
warped  by  the  effect  of  the  expansioiL 
subsequent  contraction  of  the  active  natsrial, 
effect  of  its  drying,  will  then  obviously 
contact  lietween  the  active  material  and  ita 
of  metal,  Thus,  referring  to  the  RP.S.  platsis 
tured  at  Millwall,  Prof.  Ayrton  and  Messrs. 
and  E.  W.  Smith,  in  their  paper,  entitlefl 
Chemistry  of  Secondary  Cells,"*  made 
observation :  '*  The  reason,  we  understand,  for 
facturers  only  forming  the  positive  plates  for  1^ 
leaving  the  purchaser  to  form  them  for  the 
hours,  ia  that  if  the  positive  plates  bs  wMft 
dried  for  carriage,  the  plugs  become  looss^ 
the  case  if  the  |K>sitive  plates  be  only  alight 
liefore  drying/'  J 

The  above  considerations  sutFiciently  indtcaltti 
ability,  when  a  support  or  conductor  of  the  \^ 
(frid  or  alveolar  struiture  is  adopt<HJ,  of  eastin, 
fusible  at  a  low  temperature,  around  plates 
fully  formed  peroxide  active  material,  or  lilhaj 
conductivity.  When  thia  plan  is  adopted,  thm 
the  support,  and  the  defective  contact^ 
expansion  of  the  a<:tivc  material  in  iht 
*  forming/  are  effectively  obviated.  6ut»  in  ¥ 
decomposition  of  peroxide  of  lead  at  tempcrml 
440deg.  F.,  the  fusiitg  point  of  the  casting  alloj 
much  Tower  than  that  of  the  metal  usaally  sa 
the  casting  of  grids. 

Another  important  [joint  is   that  of 
density  of  the  active  material  at  the  aorfaee  ol 
enclosed  mass.     This  was  orig^Uy  effected  hgf 
crystals  ol  magneaic  sulphate  in  the  surfaced 
plates.     It  waa  found,  however,  that  this 
ammonic  sulphate,  is  decompoeed  by  oxide  of 
production  of  sulphate  of  this  meUl  and  of 
ma^eaia  correaponding  in  form  and  aixe  Ui  t| 
uaed.     Those  particlea  of  magneiia  were  bv  J 
readily  dissolved  out,  and  wore  the  cauae  m  f 
trouble  in  the  form  of  efRoresoence  and  ^'  cfwdj 
which  a  lead  accumuktor  should  be  «|uitt)  free. 
later  |>eriod,  the  use  of  small  crrstals  of  the  de< 
sulphate  of  soda  (Na,8O^,10HJ>)  was  aUj 
Mr.  N,  Story  Maskclvne,  F.K.S.  The 
this  salt  paru  with  a  portion  of  its  water  of  ei] 
was,  however,  an  objection  to  it«  uie*     I  bive 
the  anhydrous  aulphate  of  potash  (K^SOJ  ia 
the  purpose  in  new^ _ 

*JourHai  of  the  liiaUiiitloti  of  Steeuioal 
No.  90,  p.  mt 
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LXXII. 

leoiid  liihanode  patent,  No.  16,608,  1886,  was  due 
iserrmthm  that  when  protoxide  of  lead  is  mixed  in 
iropovtioiiB  with  pure  sulphate  of  lead,  and  is  made 
aste  with  water,  the  mixture  commences  to  *'  set " 
few  minutes,  to  form  a  dense  and  hard  mass,  which 
dinntegrate  when  immersed  in  a  fluid.  The  follow- 
cnlars  are  quoted  from  the  final  specification  of 
akioii: 

inTention  consists  in  the  production  of  dense  yet 
oberent  and  self-supporting  plates  or  masses,  wholly 
I  wholly  convertible  into  peroxide  of  lead,  by  mixing 
b  of  lead  (with  or  without  an  admixture  of  peroxide 
with  an  insoluble  or  nearly  insoluble  salt  of  lead  ; 
tes  or  masses  being  af  terward8*<:onyerted  wholly  or 
into  peroxide  of  lead  (without  such  masses  being 
ntly  in  contact  with  the  surface  of  an  oxidisable 
>r,  or  rigidly  confined  within  a  frame)  by  an  elec- 
(N*,  preferably,  by  a  combined  chemical  and  elec- 
process,  the  masses  having  the  necessary  freedom 
Dsion  by  the  effect  of  such  conversion, 
anying  out  the  invention  I  prefer  to  mix  monoxide 
rith  an  insoluble  or  nearly  insoluble  salt  of  this 
referably  the  sulphate  of  lead),  and  to  form  the 
into  a  plastic  mass  with  water,  whereby  the  mass 
I  to  gradually 'set' after  it  has  been  moulded  to 
■ed  form.  I  thus  obviate  its  disintegration  when 
bsequently  immersed  in  a  fluid.  This  'setting,' 
a  necessary  condition  for  the  production  of  coherent 
f  peroxide  of  lead,  is  due  to  a  rearrangement  of  the 
8  in  the  moulded  mass,  consequent  upon  a  chemical 
tion  occurring,  in  presence  of  moisture,  between  the 
alt  and  the  monoxide ;  the  result  of  this  combina- 
ig  a  sub-salt  or  basic  salt  of  lead.  The  addition  to 
re  mixture  of  a  certain  proportion  of  hydrated 
of  lead,  as  obtained  by  electrolysis,  augments  the 
fity  of  the  moulded  mass,  thereby  facilitating  the 
n  of  the  whole  mass  into  peroxide  of  lead." 
ddition  of  peroxide  of  lead  to  the  materials  which, 
)tting,"  are  to  be  converted  into  active  material,  or 
ting  of  the  surface  of  the  plate  with  peroxide  as 
id  in  Section  LXX.,  or,  lastly,  the  process  of 
ojj ''  now  to  be  described,  is  practically  of  absolute 
'  m  order  to  remedy  the  want  of  conductivity  of 
lonnd  [x(PbO)PbSOJ,  analogous  to  if  not  identical 
nkland's  buff  lead  salt  (LXIX.). 
ates  may  be  superficially  peroxidised  or  "  browned  " 
rsion  in  a  hot  solution  of  an  alkaline  or  earthy 
rite.  The  temperature  is  not  mentioned,  but  the 
HI  takes  place  with  sufficient  rapidity  at  about 
P.     In  operating  on  a  large  scale,  the  plates  are 

edgeways,  about  ^in.  apart,  on  the  perforated 
torn  of  a  tank  containing  warm  water.  Beneath 
bottom  is  placed  a  quantity  of  calcined  magnesite, 
form  of  magnesia  in  coarse  powder,  into  the  midst 

chlorine  is  introduced  through  tubes  of  glass  or 
iterial  not  attacked  by  this  gas.  Heat  may  be 
>y  blowing  in  steam,  but  the  temperature  must  not 
m1  to  rise  above  (?)  120deg.  F.,  otherwise  great 
active  chlorine  may  occur,  owing  to  the  production 
esic  chlorate  (Mg2C102).  The  reaction  between 
M)Qs  chlorine  and  the  magnesia,  resulting  in  the 
HI  of  magnesic  hypochlorite  (Mg2C10),  is  expressed 
xjuaUon  : 

aigP  +  4a  =  2(MgOCI.,)  =  MgClg  +  Mg2C10. 

LXXIII. 

Tsnid  that  the  "  browning"  or  some  equivalent  means 
ig  conductirity  to  plates  of  the  compound  of  oxide 
nhate  of  lead  is  pradicalli/  necessary,  because  such 
live  been  converted  into  peroxide,  though  very 
Uy,  merely  by  bringing  into  contact  with  them, 
it  one  point  only,  a  strip  or  wire  of  lead  constituting 
lis  in  an  electrolyte  of  dilute  sulphuric  acid  or  of  an 
iiiff  earthy  sulphate  in  solution.  At  the  point  of 
Kvith  the  anode,  a  particle  of  peroxide  of  lead  is 
ii  OS  the  plate,  and  from  this  point  as  a  centre  the 
^  ikidy  spreads  throughout  the  plate.  Whilst  this 
I  >  progressing  torrents  of  oxygen  gas  are  being 


evolved  from  every  portion  of  the  eleotrode,  unless  the 
latter  be  coated  with  an  insulating  material,  such  as  gutta- 
percha or  celluloid,  excepting  at  the  point  of  contact  with 
theplate. 

When  the  plate  contains  a  percentage  of  [peroxide,  or 
has  been  "painted"  or  "browned,"  the  forming  or  con* 
version  into  peroxide  is  much  moro  readily  effected.  But 
even  in  this  case  the  conversion  has  usually  been  attended 
with  ^eat  waste  of  power  owing  to  the  evolution  of  large 
quantities  of  oxygen  from  the  ineffective  portion  of  the 
lead  anode.  An  ordinary  method  was  to  bend  up  a  strip 
of  stout  lead  near  to  one  end,  to  stand  the  prepared  plate 
in  the  bend  of  the  strip  (roversing  the  plate  from  time  to 
time),  and  to  make  the  strip  an  anode  by  connecting  it  to 
the  positive  pole  of  the  dynamo  machine.  Enormous 
volumes  of  gas  were  by  this  means  evolved  in  waste.  But 
this  method,  even  when  no  attempt  was  made  to  coat  a 
portion  of  the  outer  surface  of  the  strip  with  an  insulating 
material,  such  as  thin  vulcanite  cemented  with  marine  glue, 
was  far  superior  to  the  plan  of  arranging  the  plates  on  "  a 
supporting  anode  surface  of  lead  inclined  at  an  angle  of 
50de^.  to  60deg.  from  the  horizontal,  and  furnished  with 
a  ledge  of  non-conducting  material,  upon  which  rest  the 
lower  edges  of  the  plates."  With  this  arrangement  the 
wasteful  evolution  of  gas  from  the  submerged  anode  surface 
was  in  no  wise  mitigated,  and  the  lower  surface  of  the  plate 
was  alone  acted  upon,  at  least  for  a  considerable  period  of 
time,  or  until  the  plate  has  been  several  times  reversed. 
The  forming  process  should  be  continued  until  a  broken 
plate  no  longer  exhibits  a  yellow  strip  of  unconverted 
protoxide. 

This  waste  of  power  in  forming  and  charging  is 
apparentlv  unavoidable  in  the  case  of  a  pasted  md,  and 
has  not  hitherto  been  obviated  in  the  case  of  uthwode 
plates.    The  accompanjdng  drawing  represents  two  anodes, 


to  be  used  in  forming  lithanode  plates,  which  are  intended 
to  remedy  the  useless  expenditure  of  power.  Each  of  the 
anodes  has  a  backing  of  stout  vulcanite  or  celluloid,  and 
the  perforations  shown  extend  through  the  backing  as  well 
as  through  the  lead,  of  which  the  anodes  are  preferably 
formed.  The  smaller  apertures  may  be  dispensed  with, 
but  would  appear  to  be  advantageous  in  bringing  the 
enclosed  plate  into  better  contact  with  the  electrolyte. 
For  the  plate  to  be  charged  is  enclosed  under  pressure 
between  the  two  anodes ;  and  it  will  be  seen,  by  super- 
posing the  latter,  that  the  large  apertures  in  one  anode  are 
concentric  with  the  small  apertures  in  the  other.  The 
anodes  consequently  U^nsmit  the  current  through  the  plate 
in  opposite  directions ;  the  active  anode  surfaces  being  the 
rings  of  metal  around  the  smaller  apertures. 

Even  with  this  device  there  is  some  waste  of  current  in 
forming ;  the  edges  of  the  apertures,  which  are  not  in 
contact  with  the  enclosed  plate,  nor  protected  by  insulating 
material,  evolving  considerable  quantities  of  oxygen  gas. 
Per  contra,  some  persulphuric  acid  and  ozone  accompany 
this  oxygen,  which  is  evolved  in  close  proximity  to  the 
enclosed  plate,  and  doubtless  contribute  to  its  peroxidation 
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THE  ZBEHAN  EFFECT. 

BY  E.   KDSBR,   A.R.C!.8. 

If  the  flame  of  a  Bimsen  burner,  in  which  is  placed  a 
filament  of  asbeetoe  aoaked  in  aome  salt  of  sodium,  be  burnt 
between  the  poles  of  a  powerful  electromagnet,  no  very 
noticeable  change   will   be  observed  by  the  unaided  eye 
whan  the  electric  circuit  of  the  magnet  is  made  or  broken  ; 
a  slight  alteration  in  the  form  of   the  flame,  due  to  its 
diamagnetic  property,  will   alone    attract  attention.      If, 
however^  an  image  of  the  flame  be  formed  on  a  narrow 
vertical   slit,  and   the  spectrum  (formed  by  reflection  of 
the  light  from  this  slit  by  a  Rowland   concave  grating)  be 
examined,  a  very  remarkable  change  will  be  noticed  on 
making  the  magnetic  circuit.     If  the  magnet  is  so  placed 
that    the    light    which    falls    on   the  slit   has  proceeded 
from    the    flame    at    right    angles  to  the  magnetic  Hne^ 
of     force    between     the    pole -pieces,    on     making    the 
magnet    circuit    each  of    the   two    characteristic   sodium 
lines    will    be    foiuid  to  be  tripled,  in  some  cases  quad- 
rupled.    If,  further,  the  spectrum  be  examined  through  a 
Nicol  prism,  it  will  be  found   that  all  three  (or  four)  Tinea 
are  polarised,  the  outer  t^vo  at  right  angles  to  the  inner 
line  or  lines.     On  the  other  band,  if   the  magnet  be  so 
placed  that  the  light  falling  on  the  sHt  leaves  the  flame 
along  tlie  direction  of  the  lines  of  force  between  the  pole* 
pieces,  each  line  will  be  doubled,  and  on  examining  these 
linee  in  a  suitable  manner  both  will  be  found  to  be  circularly 
polarised  in  opposite  senses.    Similar  phenomena  have  Ijeen 
observed  with  other  lines  in  the  visible  spectrum.     Thus 
Mr.  T.  Preston  has  been  able  to  photograph  the  spectra  of 
iron   under   the  circumst^iuees  indicated  alx>ve,  and    has 
found  that  most  of  the  lines  are  affected  in  the  manner 
described. 

The  explanation  of  this  interesting  phenomena  is  very 
simple,  but  is  nevertheless  of  great  importance  as  influence 
ing  our  ideas  of  tb<7  constitution  of  gases.  Let  it  be 
supposed  that  the  sodium  v.ipour  in  the  flame  consists  of 
charged  atoms,  whose  vibrations  give  rise  to  the  etherial 
disturbancei  which  we  know  as  light  It  has  been  found 
that  a  positively -charged  body  when  moving  in  a  magnetic 
field  is  acted  upon  by  a  force  similar  to  that  which  would 
act  on  an  element  of  an  electric  current  flowing  in  the 
direction  in  which  the  body  is  moving. 


Fig.  1. 

Consider  a  positively-charged  atom  vibrating  harmonically 
along  the  line  A  B  (Fig.  1) ;  and  further  assume  that  the 
magnetic  lines  of  force  pass  vertically  downuards  through 
the  paper,  Tlien  if  A  H  represents  the  amplitude  of  the 
atomic  excursion,  the  position  C  of  the  atom  at  any  instant 
can,  by  a  well-known  theorem,  be  found  by  supposing  a 
radius,  A  I>,  to  revolve  uniforralv  so  that  a  complete  revolu 
tion  is  made  in  the  time  occupied  by  one  atomic  vil  »ration,  iind 
dropping  a  perpendicular,  I>  C,  from  the  instanUneous  posi- 
tion of  the  end  of  A  1).  If  we  supposed  two  charges,  each 
equal  to  the  given  one,  to  start  from  B  and  revolve  with  etjual 
uniform  velocities  in  opposite  nenses  round  the  circle,  then 
since C D  «•  -  CD',  the  actual  efl'ect  produced  by  the  vibration 
abng  the  lines  A  B  will  be  half  of  that  produced  by  the 
two  revolving  charges.  Consider  the  effect  of  the  maenetic 
field  on  these  two  charges,  D  ia  moving  at  right  angles  to 
the  magnetic  field,  and  therefore  will  be  acted  on  by  a  force 
similar  to  that  experienced  in  the  given  magnetic  field  by 
an  element  of  a  cin:uit  round  which  a  current  circulates  in 
an  anti-df>ckwisc  direction — ic^  D  will  be  attracted  towards 
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the  centre  of  the  circIcL  Further,  as  the  foret 
dicular  to  the  direction  of  motion  of 
work  will  be  done,  and  the  charge  will 
same  linear  velocity  as  l>efore.  Aa, 
radius  of  the  circle  becomes  less,  it  will 
revolution  in  less  time  than  previously.  By 
reasoning,  D'  will  be  seen  to  move  with  the  asm 
velocity  as  heretofore  round  a  circle  of  greater  rai] 
therefore  to  complete  a  revolution  in  a  longer  ii 
previously.  For  each  linear  vibration  in  the  pUuu 
paper  we  must  therefore  substitute  two  circular  vil 
occupying  respectively  a  less  and  a  greater  interval 
than  the  original  vibration.  Any  vibratioa 
to  the  paper  wilt  readily  be  seen  to  be  uoi 
magnetic  field. 

n  we  imagine  ourselves  in  the  plane  d  th^ 
watching  these  vibrations,  thase  perpendicular  to  tb 
will  give  rise  to  etherial  or  light  vibrations  also 
dicular  to  the  paper,  and  of  the  same  wavfrleogtli  i 
there  is  a  magnetic  field  or  not.  This  eorrespoods 
central  line  described  above,  (The  occasionaJ  doa 
this  line  is  due  to  a  reversal  by  the  sodium  vmpciitf 
outer  part  of  the  flame.)  On  the  other  hand^ 
circular  vibrations  in  the  plane  of  the  paper  will  M 
to  light  vibrations  also  in  the  phine  of  the  pa 
respective  wave-lengths  being  less  and  greater  tS 
of  the  original  light.  These  correspond  to  the  tw 
polarised  Ones  observed  in  the  spectrum  when  the  m 
circuit  is  made. 

On  looking  at  the  vibrating  atoms  along  the  diree 
the  magnetic  field  (tf.,  perpendicular  to  tke 
vibrations   perpendicular  to    the    paper  will 
optical  effect,  whilst  the  circular  vibrations 
to  two  rays  of  different  wavelengths  circularljfi 
opposite 
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Nates  on  the  Electro  chemical  Troatmant 
Containing  the  Precious  Metals* 

BY     MAJOR43£NSEAli     C.     B.     WKimi^K,     *\n.^ 


fCmdtided  from  pafe  HI,) 

it  IB  cUimed  for  the  use  of  a  eiurent  of 
ipecificHl  to  be  ua^tl  in  the  ore  tank  that  '*the  , 
tire  Attacked  more  eneigetieally  by  a  cyanidt  solal 
tioti  with  a  current  of  electricity  tluui  without/*  We] 
tuld  that  **free  gold  ii  oerUinly  more  quickl; 
cy&iiide  of  potasBium  in  oon junction  wttli  an  eli 
than  without  one." 

To  reeapttulate  :  Thia  proeeas  has*  jji  eomAon  with 
his  Bt]coeuo^^  the  oombinatioQ  of  a  aolalioaQf 
with  ftn  electric  current,  by  which  it 
precipitation  on  a  cathode  ;  and,  in  cxMnndii  with 
effecta  the  treatment  in  more  than  one  stage,  and 
*  *  circulation. "     In  this  latter  respect  Molloy  and  Pi 
at  one  mth  the  proceos  of  Siemens  and  Halaka^  i 
tion  to  the  proceeeee  in  which  **  agitation  *'  is  m  ,, 
reference  to  my  oheervationa  further  on  «a  to  ^* 
msy  be  here  obeerred  that  in  such  processes  the 
sludge   at   various  points  in   the  sjstem  of 
depend   on   its  rate    of    motion.      Edwards,   I 
described,  in  the  United  States,  an  apparmlus 
llannaj's,   eioept  that   the  position  dT  the  cm 
sltered,  and  they  are  appsrently  pkoed  so  as  to 
of  tlie  treatment  vesaeL     In  1894  all  invention  wmt 
in  the  I nited  States*  and  Bubseqttenti|jrnat«iti9d 
other  countries  by  Mewrs,  Pelatan  aad  €MoU  for 
Ivtic  process  and  apnarmtus  for  extfactiQ|  gold  mod 
their   ores    and   other   wmptmM^iB.    The   procMi 
described  as  a  single  ooottnuoiis 
because  as  tuch  it  has  prored  tlsalf  eaual  So 
operation  all   that  can  be  eipe^od  of  tt.     In 
reoeiTes  the  pulverised  ore  in  a  weS  oonditioQ,  and, 
stirred  up,   and  water,  if  nectssary.  added*  so  as 
condition  of    fluidity  to  allow    of   snit»ble   a^tat 
particular   kind   of    ore   under   treatment,    and   m 
chemicals   uaed   in   the  treatment   are    properly 
the  solution,  it  is  introduced  into  the  tr^atnieot 
in    which    the   o]>eration,    whieh  1    siiall 
carried  out  until  nearly  all  the 
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rbed  l^  the  amalgam  at  the  bottom  of  the  veesel 
(w  Although  a  preliminary  mixing  of  the  solution  in  a 
tmnk  may  he  thus  implied,  there  is  nothing  to  prevent 
ng  being  carried  out  in  the  treatment  tank  itself, 
te  haye,  I  believe,  for  the  first  time,  a  process  and 
s  which  eflfectively  combines,  in  a  way  that  can  be 
;ed  and  worked  by  a  workman  of  average  intellig^ence, 
wing  :   (1)  a  vat  made  of  a  material  dielectric  in  its 

(2)  an  agitating  apparatus  of  various  specific  forms, 
m  calculated  to  carry  out  one  and  the  same  process — 
B  result  of  considerable  experience — having  an  agitator, 
which  constitutes  the  anode  in  an  electrolytic  drcuit, 
s    carried    so     that    it    can    by    no    means    make 

with  the  bottom  or  sides  of  the  vat  ;  (3)  the 
)  of  a  cathode,  which  covers  the  whole  of  the 
of  the  vat,  made  of  a  metal  (preferably  copper^ 
r  sheet,  and  suitably  contained  and  fixed  so  as  to 
I  it  a  layer  of  mercury  ;  (4)  the  use  of  a  grsduated 
from  an  electrical  generator,  having  large  quantity  and 
Btial ;  (5)  the  mixture  or  sludge. under  treatment  being 
id  of  ^^ter  in  given  proportions,  ore  finely  i)ulverised, 
m  cyanide  or  other  solvent  of  gold  and  silver,   and 

I  ssh^  with  the  addition  as  requind  during  the  process 
ies  or  organic  acids  as  may  be  required.  These  are  the 
itnrss,  together  with  important  details  of  construction 

I I  shall  refer  further  on,  that  constitute  the  Pelatan- 


e  htter  half  of  1894  J.  H.  Haycraft,  of  Adelaide,  in 
istnlia  (whose  invention  jointly  with  Breakell  has  been 
mentionedX  described  an  improved  process  for  the 
il  of  auriferous  and  argentiferous  ores.  He  expressly 
I  originality  for  the  apparatus,  and  for  any  separate 
Us  process,  or  for  any  two  or  more  parts  together,  but 
I  that  his  invention  consists  in  the  entire  and  particular 
kion  planned  by  him.  In  this  process  we  again  find 
nring  conditions :  one  circular  vessel  for  the  whole 
i  treatment,  having  a  revolving  stirrer  with  projecting 
pnected  wiUi  the  positive  pole  of  a  dynamo.  The 
mder  treatment  is  a  mixture  of  pulverised  ore  and 
nd  the  precipitation  is  obtained  by  the  use  of  a 
n  conjunction  with  the  electric  current,  the  precious 
ong  atMorbed  (and  afterwards  recovered)  by  amslga- 
n  mercury.  But,  in  addition,  the  process  presents 
iring  features  :  First,  the  vessel  is  heated  by  a  furnace 
■team  chamber  underneath,  and  being  therefore  of 
le  whole  of  it  forms  the  cathode.  The  stirrer,  which  is 
s,  can  doubtless  be  insulated  from  the  vessel  without 
fieulty,  and  its  arms  are  clad  with  carbon  electrodes  at 
tiemities,  which  in  revolving  are  separated  from  the 
bj  a  space  of  about  ^in.  To  the  charge  of  ore  is  added 
per  cent,  of  its  weight  of  -mercury,  with  about  1  per 
chloride  of  sodium  or  any  other  salt  capable  of  yielding 

I  hj  electrolysiB ;  but  these  proportions  tha  inventor 
Mwwling  to  the  class  of  ore  under  treatment.* 

little  practical  experience  in  working  an  apparatus  of 
ei^on  given  by  Haycraft  might  be  expected  to  fail  in 
liof  many  difficulties  that  the  construction  presents — 
:(1)  in  keeping  the  density  of  the  solution  uniform 
bovt ;  (2)  in  bringing  it  under  the  influence  of  the  current 
&B  |m.  space  b^ween  the  anodes  which  lie  nearest  to 
kde  whore  the  path  of  the  greater  part  of  the  current 
fii;  and  (3)  the  difficult  of  maintaining  surface 
fan  between  the  electrodes. 

kfmh&t^  1894,  P.  Danckwardt  patented  in  the  United 
iMiBproved  apparatus  for  and  process  of  extracting  gold 

b  chsige  having  been  introduced  into  the  vessel,  the 
Irdboat  200  amperes  by  3  volts  to  each  ton  of  ore  under 

II  hsiiiig  been  started,  and  the  temperature  raised  to 
iteined  a  littie  ander  the  boiling  point  of  water,  the 
KhcQBtinaed  for  about  one  hour,  the  stirrer  revolving 
I  d  tbs  time.  The  bullion  is  afterwards  recovered  from 
WIbhii  in   the    usual    wav,    but   in    the    first   instance 

must  be  separated  from  the  pulp  with  which 
Ind  dnrin^  the  treatment.  The  peculiarities  of  this 
WiAkk  may  occur  to  the  electrical  engineer  are,  that  the 
M  ^  vessel  slopes  towards  the  centre,  and  that,  using 
^«fs  description  by  Prof.  Wiedemann,  of  the  University 
X  "  a  Isi^  quantity  of  quicksilver  placed  in  the  centre 
I  tins  t&  cathode  or  negative  electrode ;  thas  the  pans 
piicahr  toitable  leading  link  between  the  cathode  and 
-  b(tM  proiessor)  attaches  great  importance  to  the  free 
VrfthequicksUver  cathode,  as  at  boiling  water  tempera- 
IBdiOTer  spreads  through  the  whole  pan,  thus  coming 
d  wiA  the  ooarMr  particles  of  gold,  which  settle  down 
'ton  of  the  pas  by  their  own  specific  gravity."  And 
^  wiwt  is  slill  lees  easy  to  understand,  seeing  that  the 
■MB  the  Msde  and  the  cathode  is  only  about  ^in.  : 
<iifiBg  of  tha  quicksilver  brines  into  action  the  most 
te  iboes,  oihenrise  the  electric  current  would  pass  to 
i>siieetrode»  and  by  its  action  would  prove  of  no  value, 
Mdibe  a  cootinaous  deposition  and  reunion."  Again 
'Tlniectiic  owrent  bv  its  passage  through  the  liquor 
vad  tk^or^  in  soapeodon^  decomposes,"  etc, 


and  silver  from  ores.  In  this  we  find  again  the  treatment  of 
finely-pulverised  ore  in  a  solution  containing  potassium  csranide — 
in  this  case  about  101b.  of  cyanide  to  the  ton  of  ore — and  agita- 
tion. Besides,  the  inventor  adds  to'the  .solution  21b.  to  31d.  of 
ammonium,  '*  or  another  alkali,"  sulphide,  the  object  of  which 
is  said  to  be  to  reduce  the  consumption  of  csranide  to  a 
minimum,  as  a  means  of  preventing  "  tne  formation  of  soluble 
combinations  between  any  of  the  raw  metal  combinations 
and  part  of  the  cyanide  of  potassium."*  In  spite  of  the  low 
tension  of  the  current  employed,  the  difficult  of  insulation 
between  the  cylinders  at  Uieir  axial  bearings  must  be  con- 
siderable.  I  can  find  no  record  of  this  combination  having  ever 
been  used  on  a  practical  scale,  and  I  do  not  think  that  the 
description  given  is  such  as  to  enable  an  apparatus  to  be  con- 
structed that  would  produce  practical  results  on  a  working  scale. 
The  actual  subjection  to  electrolysis  of  the  mixture  described 
was,  of  course,  not  novel  in  1894. 

Edward  W.  Clark  filed  an  application  in  the  United  States  in 
November,  1894,  describing  a  process  and  apparatus,  which  he 
calls  an  *'  electric  chlorinator,  for  extraotins  ores  by  electro- 
lysis. He  psflses  ax^  electric  current  throush  a  solution  con- 
taining the  crushed  ore  to  be  treated  and  chloride  of  sodium. 
He  uses  an  agitator  of  a  particular  form,  and  mercurv  as  his 
cathode,  t  With  tiie  exoeptidn  of  that  part  of  the  combination 
which  is  affected  by  the  special  -form  of  apparatus,  and  which  is 
said  to  prevent  the  comnination  of  the  Hberated  hydrogen, 

*  The  agitation  is  effected  by  the  rotation  of  a  cylindrical  drum, 
A,  on  its  axis,  and  two  wavs  of  doing  this  are  deeoribed.  In  one 
case  (Fig.  7)  the  rotating  drum  is  external  to  the  inner  one,  and 


Fig.  7. 


the  conditions  are  the  other  way  in  the  second  example  (Fig.  8). 
In  each  case  the  cylinder  in  motion,  B,  constitutes  the  anode,  the 
stationary  vessel  the  cathode.  In  the  first  case  the  outer  revolving 
drum  carriee  internally  blades,  k  k,  bv  which  the  solution  is 
stirred  and  guided  on  to  the  amidgamatea  surface  of  the  inner  fixed 
cylinder,  B,  which  is  made  of  copper.  The  second  example  (Fig.  8) 


Fig.  8. 

of  effecting  agitation  in  this  way  is  an  auxiliary  one,  and  only 
resorted  to  in  case  the  extraction  by  means  of  the  first  form  of 
apparatus  is  imperfect,  when  the  solution  taken  from  the  first, 
having  been  filtered,  is  passed  through  one  or  more  of  the 
agitating  vessels  ;  and  in  this  latter  case  the  outer  and  stationary 
tanks,  A  A.  besides  being  amalgamated  on  their  inner  side, 
contain  a  little  mercury,  M  M. 

t  The  vessel  in  which  the  agitation  takes  place  is  a  horizontally 
fixed  cylinder,  A  (Fij;.  9),  with  a  shaft,  B,  carrying  spirally  fixed 
stirring  arms,  G,  which  revolve  inside  on  its  axis.  The  bearinurs 
are  gas  and  water  tieht.  The  anode  is  a  fixed  carbon  lying  on  the 
bottom  of  the  cylinder.  The  mercury  cathode  liee  at  the  bottom 
of  small  boxes,  D  D,  attached  in  pairs  at  intervals  on  each  side  of 
the  cylinder.  The  communication  between  the  cylinder  and  the 
boxes  is  by  means  of  openings,  £  £,  at  the  lower  sides  of  the 
former,  which  are  covered  with  a  canvas  screen  or  filter.  The 
current  has  to  pass  between  the  electrodes  through  these  screens, 
in  company  with  the  solution  on  its  wav  for  the  chloride  of  gold 
to  deposit  the  gold  in  the  above  named  boxes  or  amalgamating 
chambers, 
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oxygen,  ^nd  ohloriDe*  there  ia  no  reason  for  cUiming  novelty 
for  the  invention* 

At  the  end  of  1896  Dr.  Koithi  who  read  a  pAp^er  on  ^^Tlm 
Electrolysis  of  (»old/'  in  March,  1895,  before  thiA  Institution, 
took  out  a  patent  in  CmuuIa,  in  which  be  makea,  aiuoti^t 
others,  a  elaioi  for  a  *'prooesa  of  extracting  gold  and  ailver 
from  auriferoua  and  argentiferous  materialB,  rocks,  or  uree, 
which  oonaisU  in  submitting  them  t**  the  nolvent  action  of  a 
solution  of  cyanide  of  potaa»ium«  containing  a  solution  either  of 
cyanide  or  bromide  of  morcury^  or  both,  and  then  depositing 
the  go]d«  or  the  silver,  or  both,  and  the  mercury  from  the 
solution  so  obtAiued,  by  means  of  electricity  upon  a  cathode  or 
an  amalgam."  I  understand  that  this  was  reported  on  by  Prof. 
Silvanus  Thom}>tuu,  but  the  only  encouragement  I  oan  find  in 
the  publish od  part  of  his  report  is  that  tlie  **  process  hastens 
the  flolution  of  the  i^old.  In  comparison  with  the  use  of  potassium 
cyanide  only/'* 

I  now  propose  to  go  for  carefully  into  the  procoea  I  have 
described  as  that  of  Messrs,  PelaUn-Clerici,  which  I  have  had 
under  my  observation  for  more  than  two  years.  It  claims  sh 
its  object  the  treatment  of  ores  containing  gold  or  silver,  or 
both,  so  as  U)  obtain  the  preoious  metal  therefrom  in  a  manner 
mure  oomplete,  simple,  satisfactory «  and  with  greater  economy 
of  the  agents  than  hitherto.  As  an  example,  I  shall  refer  to 
the  simpleat  form—  of  which  an  illustration  is  given — namely, 
the  circular  vat  with  the  shaft  of  the  anode  in  a  vertical 
position  (see  Fig.  10).  The  improvements  are  :  (1)  That 
the  space  (unlike  some  previous  proposals)  between  the 
revolving  anode  and  cathode  is  free  from  all  obstructions,  the 
disadvantages  of   which  are  that  they  tend  to  oiuse  the  ore 


B 


— ----^•-■^-^-^ 


m^i^w 


't*i'4itr,iili'm:^/',iiiii^ 


Fto.  9. 

under  treatment  to  accumulate  upon  the  oathode,  and  prevent 
perfect  paraltelifim  between  the  surface  of  the  mercury  cathc»de 
and  the  t-Jlcctivo  uridfr  wurface  c.f  the  anode — a  condition  the 
necessity  fur  which  is  obvious.  (2)  That  the  sludge  is  constantly 
Mid  gently  swept  by  the  current  from  over  the  cathrxle  so  as  to 
have  no  tendency  to  settle  on  it,  and  also  so  that  that  portion 
of  the  sludge  which  is  above  the  anode  ahooM  not  aci^uire  such 
a  continuous  rf>tary  motion  an  li>  trause  the  heavier  {Mirticle»  to 
be  carried  outwards  by  the  *  ^  action, -and  thua  to  travel 

round  in  the  same  plane,  iri^:  m  their  turn  being  subject 

to  the  combined  action  of  the  olectric  current  and  the  chemical 
agents  employed. 

This  leads  mo  t<i  draw  attention  to  the  necessity  that  efficient 
■gilfttion  shouUJ,  in  the  first  place,  maintain  the  sludge  perfectly 
hontoi!«>neous  throughout  its  mass,  and,  in  the  second  place, 
should  not  bo  such  as  to  disturb  or  break  up  the  mercury 
eathode.  In  the  example  before  lu  this  is  secured  by  regulating 
the  speed  at  which  the  anode  is  drivon,  according  to  the  size  uf 
the  vat  and  the  number  and  length  of  arms  that  are  attached  to 
the  shaft,  either  for  the  support  of  the  anodo  plates,  or  to  act 


*  fiioitlar  means  to  some  ol  thoae  I  have  mentioned  for  doing  the 
tttte  work  have  been  psteotad  by  De  Kr  •<■•)'  ^-  *t  mber,  \m^i 
Hlomsn,  Soptomber,   IMHI:  Beeker,  A*  it,  mith  the 

exception  of  the  ooAbioatlon  of  very  it- 
no  features  of  originality. 


ifwo  ^in(M«*nt 


only  as  stirrers.     For  instance,  subjed  to  tb# 
sludge,  it  is  found  that  if  the  s[)eed  of  the 
lowered  30  per  cent,  the  number  of  arm 
As  the  diameter  of  a  vat  ia  increased  in 
homogeneity  in  the  mixture  the  rate  of  moll 
of  the  agitator  would  have  to  be  iJicreeeW 
menb  of  the  surface  of  the  ntercury  oeibod*- 
rate  of  about  8ft.  or  10ft.  a  second.     To  avoid  j 
of  arms  in  in  creased.     Provision   is  also  ma< 
circumstances  to  *Add  arms  which  vary  in 
form  part  of  the  anode  or  not.     The  pfoportioil'4 
in  the  sludge  is  a  condition  that  also  afleotn  Ihfai  < 
the  treatment,  and  it  is  found  that  betwoeo  aqiBftl  i 
proportions  the  best  results  are  obtained  wheo  fh»  V 
three- fifths  of  the  ore.* 

*  The  revolving  anode  is  mounted  so  as  to  be  . 
above  in  the  vat  at  the  lower  end  of  a  vertlotl  1. 
and  Fup|)orted   in   the  manner  «(hown  in   the  drftl 


.V 


SfT/ton, 


ki 


5^^ 


rio  la 


The  lower  surfaces  of  the  iron  plates,  P  P,  oio.* 
undersidoe  of  the  lowest  tier  of  ptojectliiff  mrmB  1 
horii^ontal   plane,  and  are  oarried  at  a  oiilMiee  el 
and   liin.    from    the    mercury   oatbode^    H,   vh 
of  reifulation  according  to  eonditioiis  whioh  es^e 
The  positive  connection  from  the  dynamo  is  by  ^ 
»haft  and  a  rubbio);  contact  oOOQected  with  the 
connectini;  cable  from  the  ]»enfeive  pole  of  the 
the  copper  pUto  of  the  cathode,  M,  with  which  ii\ 
noction  at  one  or  more  pom  is.     In  the 
and  the  cathod*^  th*    irv!,,,ii-  «rx,<  reeetione  1 
tAke  place,  and  abso 

amalgam  iff  then  t  Ibf 

the  treatment  of  tfutzce^^ive  ehatgee  iiettll,  when  li  I 
a    "clean    up"    takea    pUca      Aeeordinn   U»   tbt 
the   ore,    a    ''clean    op  '    may    be   nteeiBery   "  ^ 
say.  two  to  fifteen  days.      In  order    thai   the 
alaoipe   esay    be  sueh    as  to  preveot  the 
material   on    liie   r^urfaoe  of  the  ■wnrary. 
are  prov{de<l  wttK   pint,  *  x  m,  ele.,  say  eif 
cooductinf^  material,  pl»«?ed  varticallT,  Mid-  ^,-,^ 
to  within  a  •bort  dn^tan/^,  #fiv  «n  mHi  of  the  ea«li 
as  shown  on  the  dii> 
maintain  agiuition  tii 

the  lieedeilCy    to   rontmuvwl    f:«niLriiu|r»i    ma-r^ 

|in>)eeilons,  or  baffteni,  B  B,  ete ,  era  ijrad  aft  ( 
side  of  the  rat  above  ibe  tuwM,  eitlMr  v     ' 
the  vertaoaL     By  their  ia4  nonce  the  nvolvlBfr 
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ftida  the  ouireot,  the  potential  should  be  capable  of 
wned  between  5  and  14  volts,  and  this  must  be  done 
inees  fixed  in  the  circuit  of  each  vat  or  group  of  vats. 
iDce»  when  using  vats  of  9ft.  interior  diameter,  each 
if  treadng  2^  tons  of  ore  in  two  shifts — total,  five  tons — 
of  24  hours,  should  a  pknt  to  treat  200  tons  of  ore  a 
Diked,  40  vats  will  be  required,  and  these  would  pro> 
^vemed  in  eight  groups  of  five  vats  in  a  group.    The 

n  regulated  by  the  resistance  in  that  part  of  the 
dzcuit  which  lies  between  the  electrodes.  Provision 
kr  a  minimum  quantity  of  1^  amperes  per  square  foot, 
If  the  sum  of  the  cathode  and  anode  together  in  square 
IS,  if  that  area  is  equal  to  52  square  feet,  the  current 
0t  be  lees  and  not  much  more  than  39  amperes.  The 
I  daim  the  use  of  several  other  forms  of  apparatus  to 
B  same  objects,  the  details  of  which  are  more  or  less 
and  are  wholly  original  as  forming  parts  of  combina- 
d  they  also  describe  conditions  of  variations  of  tempera- 
Dg  the  progress  of  the  treatment,  as  well  as  the  addition 
:  oxidising  agents  and  compounds,  and  organic  acids, 
ch  are  matters  appertaining  to  the  discoveries  they 
ie  in  experimentally  treating  samples  on  a  working 
res  from  over  200  mines.* 

Qvestigation  of  the  electro-chemistry  of  the  process,  I 
ine  myself  to  the  simplest  (or  circular)  form  of  appa- 
at  before  doing  so,  it  is  well  to  remind  any  inimng[ 

who  may  be  present  that  the  degree  of  fineness  of 
risation  employed  is  obviously  a  varyias  factor  in 
ff  this  part  of  my  subject,  both  as  regards  Uie  chemical 
ncal,  and  their  combined  effects,  especially  when 
th  refractory  ores.f 

l>]e  you  to  follow  the  course  of  what  happens  in  the 
tank,  the  process  will  be  divided  into  more  than  one 
iough  the  actual  order  in  which  they  follow  one 
nd  the    time   occupied  by  each,  may  vary  with  the 

treatment,  and  it  is  not  always  the  case  that  it  is 
le  to  aeparate  them  even  for  a  short  time.     During 

time  of  treatment,  *' agitation,"  as  distinguished 
rcolation  *'  or  *'  circulation,"  is  going  on.  The  stages 
rith  or  without  the  accompaniment  of  an  electric 
iring  portions  of  the  time,  but  in  any  case  the  current 
ring  more  or  less  of  the  time.  The  liquid  may  contain 
bride  (NaCl)  or  potassium  cyanide  (KCN)  alone,  or 
t,  as  the  sodium  chloride  is  directly  and  in  the 
Dce  used  to  '*  leduoe  the  resiBtanoe"  or  *' increase 
ictivity  *'  of  the  solution,  there  is  no  stage  during 
Lcept    for    the   purpose  of  mixing — it  is  uMd  alone, 

^ided  inwards  and  downwards  so  as  to  oblige  every 
pass  in  rapid  saccession  through  the  space  Mow  the 
be  pipe  opening  at  the  side  of  the  vat  and  a  little  above. 
0,  I.  is  for  drawini;  off  a  charge  at  the  expiration  of  its 
:  and  the  hole,  H,  in  the  bottom  is  provided  for  the 
1^  drawing  off   the  mercury  at  the  time  of  periodical 

■  of  some  tests  on  a  full-size  scale,  made  at  Denver  with 
ores  from  various  mines,  pnlveriseid  to  40  mesh  only  : 


.       Dwte-  to  the 

Precipi. 

Precipitated 

Total  gold 

"        ton.    Assay 

tated 

from  the 

saved. 

gold  value. 

direct. 

solution. 

Per  cent. 

10-0 

40 

50 

90 

130 

46 

31 

77 

4-8 

55 

25 

80 

8-0 

45 

30 

75 

ilings           6-8 

23 

53 

76 

13-2 

64 

21 

85 

2-4 

75 

17 

92 

8-4 

57 

19 

76 

18-4 

80     • 

9 

89 

7-8 

60 

25 

85 

the  above  samples  were  pulverised  also  to  60  mesh,  and 
salt  from  6  to  10  per  cent,  better. 

livocatee  of  treatment  by  simple  leaching  with  chemical 
Aslike  fine  crushing,  say,  finer  than  will  pass  a  mesh  of 
lithe  lineal  inch,  because  it  encourages  the  formation  of 
*is  the  pfeeenceof  which  systems  of  treatment  that  act 
^if  peroolation  become  less  effective.  In  those  systems 
tmt  io  whicb  extreme  fineness  is  not  detrimental — rather 
I  ciiuibiDg  so  that  the  powdered  ore  will  pass  a  mesh  of  80 
Iha  Hnesi  inch  is  easily  practicable,  and  makers  of  milling 
V have  no  hesitation  in  facing  the  problem.  Even  then 
bwhieb  the  work  is  done  depends  on  the  nature  of  the 
^■Mans  employed.  For  instance,  with  some  kinds  of 
pd  of  milling  machinery,  the  particles  in  which  the 
sMai  is  intimately  attached  to  a  baser  metal— say,  iron 
^■tasd  of  the  resnlt  renderini;  them  more  pervious  to 
sgrmajr  be  fonnd  to  be  pressed  out  io  solid,  rounded, 
tetty  and  in  the  worst  form  for  separation  and  sub- 
|ia»  of  the  prooasB.  These  conditions  would  govern  the 
l^flAjiet  to  the  oqet  of  fine  crushing. 


without  being  accompanied  b^  the  current  The  expressions  I 
have  used — namely,  '* reduction  of  resistance"  and  ** increase 
of  conductivity  "—are  useful  because  they  are  easily  under- 
stood ;  but,  be  it  remembered,  they  are  not  correct  as  applied 
to  the  solvent— i.e.,  water.  Indeed,  these  descriptions  of  the 
effect  of  the  mixture  of  sodium  chloride  in  a  solution,  and  then 
placing  that  solution  between  an  anode  and  a  cathode,  is 
scientifically  inaccurate.  What  happens  to  the  sodium  chloride 
in  solution  in  the  water  is  that  it  is  oisintegrated  and  re-formed, 
and  thus  it  becomes  the  intermediary  by  which  at  the  instant 
that  chlorine  gas  and  sodium  are  set  free  the  current  is 
enabled  to  *' communicate "  between  the  electrodes.  During 
the  time  of  electrolysis,  when  the  liquid  contains  only 
sodium  chloride  (NaCl),  the  primary  decomposition  will  be 
sodium  (Na)  and  chlorine  (CI).  In  practice,  the  quantity  by 
weight  of  NaOl  may  be  between  0*2  and  1  per  cent,  of  the 
weight  of  the  ore  in  the  sludge,  but  this  depends  upon  the 
nature  of  the  ganf;ue.  In  any  case,  the  presence  and  addition 
as  required  of  sodium  chloride  is  a  regulator  of  the  electrical 
resistance  of  the  solution  which  at  any  given  moment  is 
situated  between  the  cathode  and  the  anode,  and,  as  the 
resistance  in  the  conductors  count  for  very  little,  it  practically 
affords  means  of  governing  the  current  in  the  external  circuit 
of  the  electrical  generator  or  dynamo.  Of  the  several  com- 
pounds which  might  be  used  for  the  same  purpose,  common 
salt  is  doubtless  much  the  cheapest. 

Now  to  consider  the  action  of  these  products  of  electrolysis. 
As  the  sodium  is  liberated,  in  contact  with  the  mercuiy  cathode, 
a  small  proportion  will  no  doubt  be  dissolved  in  the  mercuiy  as 
an  amalgam.  If  the  current  ceases,  this  is  converted  into 
sodium  hydrate  (^aHO),  with  liberation  of  hydrogen.  But 
the  greater  part  of  the  sodium  liberated  will  react  at  once  with 
the  water  in  the  solution,  giving  NaHO  and  H,  the  former  to 
be  used  as  described  further  on.  Most  of  the  chlorine  UbwiAed 
will  at  first  be  dissolved  in  the  solution,  but,  as  the  Hberstion 
will  take  place  at  the  surface  of  the  anode,  a  small  quantity 
may  be  used  up  in  attacking  the  metal  of  which  the  anode 
is  made.  While  this  is  going  on,  the  liquid  immediately 
in  contact  with  the  cathode  will  become  rich  in  sodium 
hydrate  (NaHO),  and  the  agitation  will  cause  it  to  come 
in  contact  with  the  chlorine  liberated  at  the  anode,  with 
some  of  it  to  re-form  sodium  dhoride  (NaCl),  and  with  another 
portion  sodium  hypochlorite  (NaClO)  and  water  (H.0).* 

This  formation  of  hypochlorite  in  solution  will,  subject  to 
the  adverse  conditions  caused  by  agitation,  be  directly  in  pro- 
portion to  the  Quantity  of  NaCl  usmI  to  regulate  the  resistance, 
and  with  the  relations  of  the  areas  of  the  anode  and  cathode 
respectively.  But  this  formation  of  sodium  hypochlorite  will 
be  limited  by  the  extent  to  which  the  sodium  hydrate  above 
referred  to,  when  it  is  liberated  at  the  cathode,  rises  to  lay  hold 
of  the  chlorine  which  is  rich  around  the  anode.  This  we  may 
regard  as  taking  place  in  spite  of  the  agitation  of  the  stirrers, 
which  probably  tends  to  cause  temporanly  a  rapid  diffusion  of 
the  chlorine  and  sodium  hydrate  separately  in  the  solution, 
although  eventually  they  must  come  together.  Although,  when 
not  in  excess,  it  is  a  useful  oxidiser,  this  formation  of  sodium 
hypochlorite  has  little  advantage  ;  and  when  potassium  cyanide 
is  added  to  the  solution,  it  is,  when  in  excess,  even  when 
alkaline,  likely  to  oxidise  some  of  it  into  potassium  cyanate — a 
decided  disadvantage,  as  it  is  a  salt  which  is  easily  decomposed, 
and  much  less  useful. 

Let  us  now  consider  what  may  be  effected  by  the  chlorine 
liberated,  but  not  engaged,  as  above  described.  In  tiie  first 
place,  one  might  expect  the  nascent  chlorine  to  attack  some  of 
the  baser  metallic  ores  present  in  a  finely-divided  state.  For 
instance,  sulphides,  selenides,  arsenides,  etc.,  often  attached  to 
particles  of  gold  or  silver,  would  be  so  attacked ;  the  chlorine 
uniting  with  the  metallic  base  iron  (Fe)  or  copper  (Cu),  and  the 
(S)  sulphur,  (Se)  selenium,  or  (As)  arsenic  being  oxidised  by  the 
combined  action  of  the  chlorine  and  sodium  hypochlorite  above 
alluded  to,  into  sulphuric,  selenic,  or  arsenic  acids.  These 
changes  would  be  marked  by  the  formation  of  sodium  sulphate, 
sodium  selenate,  etc.,  and  the  consequent  formation  of  free 
acids,  including  hydrochloric  acids.  T 

This  probably  represents  what  actually  is  the  cause  of 
disintegration  of  some  of  the  metallic  compounds  which  are 
present  in  refractory  ores,  as  the  chlorine  attacks  these  first 
in  preference  to  the  gold.  At  the  same  time,  it  is  no  doubt 
the  case  that,  as  the  process  continues,  some  of  the  gold  is 
brought  into  solution  by  the  chlorine  diffused   through  it,  as 

•  2NaH0  +  CI,  =  NaCl  +  NaCIO  +  BX>. 

4t  a  higher  temperature  eay  130de(r.  F.,  the  NaClO  would  become 
sodium  chlorate,  according  to  the  following  equation  : 

3NaC10  =  NaClO,  +  2NaCl. 

t  The  reaction  in  this  process  may  be  represented  in  two  stages, 
as  follows  : 

FeS  +  C]2  =  FeCl2  +  S, 

or  FeSo  +  CI, = FeCI...  +  S.  (iron  pyrites) ; 

and  S  +  NaClO  +  4C1  +  3H.X) =NaHaO^^SaCV, 


chlorid  of  gold  (AoCI,),  which  ii  retdilj  deposited  by  olec- 
trolyflU  on  the  mercury.  We  all  know  that  the  solution  of 
gold  by  chlorine  is  in  coramon  ubo»  but  I  think  that  in  the 
example  given  it  ia  efTected  under  novel  conditions,  the 
chlorine  being  added  eleotrolytically  instead  of  mechanically. 
During  the  tirst  two  or  three  hours  of  treatment  by  agitation 
with  the  electric  current,  there  ia  no  doubt  that  the  free  i^old 
which  is  not  dissolved  will  be  precipitated,  the  heavy  particles  at 
ft  very  early  sta^^e  of  the  process.  In  all  such  mixtures  there  is 
also  more  or  less  of  what  is  called  **  float  "  gold,  which  in  the 
prooeeaee  using  *^  percolation,"  and  even  *' circulation,/' is  lost 
tn  the  **  slimes."  These  particles,  if  they  escape  solution,  will 
be  so  well  mixed  up  in,  and  diffused  through,  the  aolution  by 
agitation,  that  they  should  all  in  their  turn  l»e  broug^ht  into 
dose  neighbourhood  of  the  mercury  surface  of  the  cathode. 
The  advantage  of  mechanically  adding  small  quantities  of 
aodium  to  mercury  employed  in  gold  extraction  to  assist  amalga* 
mation  has  long  been  reco^iaedf  but  in  this  case  the  sodium  so 
oaed  ia  provided  electrolytically.  There  is  little  doul>t  that  the 
heavier  particles  of  gold  and  silver  which  reach  the  bottom  by 
subsidence  will,  owing  to  the  surface  being  strongly  polarised 
both  by  the  current  and  by  the  slight  amount  of  sodium  amalgam 
formed  by  the  current,  be  more  readily  amalgamated,  and  the 
same  conditions  also  will  promote  the  seizure  by  the  mercuty 
of  the  MiLnute  particles  of  float  gold  and  silver  when  they 
approach  its  surface.  The  reason  for  this  is  probably  not 
merely  that  it  is  thereby  **kept  clean  " — >.«*,,  free  from  oxide 
in  the  well-known  sense — but  that  the  difference  of  electrical 
potential  set  up  between  the  mercury  and  the  liquid  altera  the 
surface  tension  at  the  liquid  junction,  and  helps  the  metallic 
particles  to  come  in  actual  contact  with  the  mercury.  Thiii  Lb, 
I  believe,  a  new  way  of  defining  what  occuhb  when  what  is 
called  '^prevention  of  flouring"  and  the  establishment  of 
metallic  oontact  with  the  mercury  takes  place.  The  presence 
of  the  excess  of  an  acid  such  as  hydrochloric  acid  hax  Ut  be 
provided  for  by  the  addition,  say,  of  lime,  to  make  the  solution 
neutral  ;  but  this  will  not  get  rid  of  any  excess  of  hypo- 
^orite  previously  mentioned,  if  present.  Lime,  to  remove 
tree  chlorine,  will  not  be  added  until  any  metals  in  the 
solution,  such  as  copper  sulphides,  or  arsenides,  have  been 
formed  into  electrolysed  salts  through  conversion  into 
chlorides.  These,  which  cause  waste  of  cyanide  of  potassium, 
would  to  a  certain  extent  go  into  solution,  and,  by  electrolytic 
Aolion,  become  deposited  in  the  mercury,  and  their  values 
saved.  It  will  be  understood,  therefore,  that  all  this  pre- 
liminary work  not  only  amalgamates  a  large  proportion  of  the 
free  gold  and  silver,  but  abo  prepares  for  the  more  effective 
action  of  p<.)tassium  cyanide,  both  aa  a  solvent  and  as  an 
auxiliary  in  producing  the  condition  of  increased  conductivity 
in  the  solution. 

Thus,  everything  that  chlorine  can  do  to  help  the  disintegra- 
tion of  the  metallic  ores  which  are  found  accompanying  gold 
facilitates  the  action  of  potassium  cyanide  when  it  is  added. 
This  preliminary  disintegration  would  be  helped,  not  hindered, 
by  temporary  increased  acidity  of  the  liquid,  when  bctdiea  like 
sulphides  are  oxidised  at  the  expenae  of  the  chlorine,  showing 
that  the  beet  time  for  neutralising  the  solution  is  at  the  end  of 
this  preliminary  stage,  and  just  before  the  potasaium  cyanide  is 
introduced. 

In  all  this  preliminary  stage  it  will  bo  seen  that  the  eventual 
economy  of  potaasium  cyanide  (or  other  solvent)  should  be 
aim«d  at,  because,  although  with  **  percolation  **  processea  the 
''leftohing  "  oaa  be  efieoted  with  even  ^Ib.  of  it,  as  much  as  21b* 
of  it  to  the  ton  of  ore  under  treatment  may  be  here  ref^uired. 
Obviously,  the  gr«s>ter  part  of  it  is  waited,  as,  in  treating  a 
low  grade  ore  containing,  aay,  ISgrm.  of  gold  and,  say,  50  grm. 
of  silver,  60  per  cent,  of  the  gold  and  40  per  cent,  of  the  stiver 
may  bo  separated  and  amalgamated  in  the  first  two  or  three 
hours,  and  before  the  potassium  cyanide  is  added.  Clearly,  it 
does  not  require  21b.  to  treat  6grm.  of  gold  and  18grm.  of 
stiver,  even  if  all  the  values  that  remains  in  the  sludgo  could  be 
dissolved.  The  addition  of  potassium  cyanide  ^KCN)  to  an 
Ofdtnsry  affitating  vat  causes  the  solution  of  some  of  the  finely- 
divided  gold  ;  and  a  further  solution  will  ensue  when,  by  the 
pasaage  of  an  electric  current,  a  decompoeitton  yielding  f reo 
cyanogen  at  the  anode  and  caustic  potash  and  hydrogen  at  tho 
oatluMis  will  ensue.  So  far  the  reactions  are  connnoit  to  all 
arrangttmaots   which    combine    agitation    with  eloc  tro  cyanide 


The  addition  of  potasaium  cyanide  In  excess  in  the  Pelatan- 
CTIerioi  process  has  been  dotibUsaa  due  to  the  necsaaity 
of  alio  wing  for  the  (uddisstion  of  it  by  any  excess  of 
hypochlorite  previously  mentioned,  t  It  ia  also  desirable  to 
have  some  cyanide  to  spare,    because    the  cyan<^»gen   (CjN^> 

*  They  are :  With  diMolved  oxygen  alone  available, 

with  nasoeot  cyanofTSO, 

KCN  ^  An  f  CN  =  K AotCN  V 
t  NaaO+KGN=Naa  »  KCNO, 


formed    at    the    anode    and    disaolyed    in    the 
readily  unite  with  the  minutest  and  lightest  patt 
to  form  with  some  of  the  said  excess  of  it  tlis  d 
of  Hd  fAuKrCN).],  which  is  a  salt  that  is  sssi 

readily  electroly led*  •     Thcee  co  7  ^  -         r»oint  In 
of  getting  rid  of  any  excess  ot  <rit«  sodi 

neutralisation  before  the  cyanidoi.  t\^  . 
excessive  oxidisation  of  it  when,  if 
on  sue  and  testa  were  neglected^  it  is 


ric.  IL-Aoiifli  SmUoo  of  Mill  At  BomUs4  (H.  C)  lot  lisl 
Low-grade  Owt  by  tk^  FtoUUn^Ciiftol  *"- 


be  formed  and  remain  insoluble,  and  benee 
and  pass  away  in  the  tailings,     There  is  an  mdr{ 
the   simultaneous   electrolysis  of    both    sodanin 
potassium  cyanide,  though  the  duty  of  the  foftner 
to  facilitate  the  conductivity  of  the  eleotrolytsw 
cyanogen  are  both  yielded  at  the  <u^^^  *^  vf 
lead  to  the  production  of  cyanogen  chloride^  wlikl 


ii  i  iiia  li  ii*^ 


''»^p  ■  ■  m-\ 


aJljD 

HUSfJ 


tim  la  riut. 


with  cyanogen  bromide)  would  bs  in  the  _ 
cyanide  as  effective  in  attacking  gold,  if  iiol 
itaslf.     The  dtfferonoo  between  tliis  and  whst  ii  I 
Sulman^Tsed  pfocessis,  that  in  ^igpttnoflBcMofU 
ia  added  mschaniosUy  to  a  eoltttioii 


*  QbaervatioQ  to  ssesrtsio  llis  oootinotd 
( KrX)  is  made  twm  time  to  tims  with  ihs 

lirtiji 


atsst-tobe  of  the  aoUtioii.    If  l«c 


sodium  is  preisoi,  ths  alfeoi  would  be 
ehlorids  of  silver,  whstt  tl  woald  bs  dtlB^mlt  to  » 
doodinasi  of  the  llqsfcl  osossd  by  CIm  om  Grom  ttel 
other.  In  ioch  a  case  iodlds  of  stsfol^  vUdi  || 
fiotaiMlum  cvatiide,  and  not  by  ehlorids,  Is  ma^wl  \ 
for  nitnils  of  allvw, 
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BOver  ore,*  where&i  in  thie  procesii  the  conditLona 
iT«epoTMiing  reaction  are  produced  electrolytically. 

F*  HerrouQ^  of  King'a  College,  I  owe  every  tbankfl 
me  to  prep^e  the  above  inveatigatioi]  of  some  of 
of  the  proceos.     When  ROiiie  tneiubets  of  the  Britkh 

visited  Ros&land,  in  British  Columbia,  last 
Prof.  Armstrong  ia  reported  to  have  aaid  :  ^*  One 
lias  struck  me  moflt  forcibly  ia  that  aoiue  better 
I  smelting  sJiould  be  applied  to  your  low-grade  ore. 

me  that  aome  of  the  recent  discoveries  in  oJec- 
limeat  mi^^ht  be  applied  to  such  orea/'  Nearly  a 
thase  remarks  are  uaid  to  liave  been  made,  I  waa 
[  io  aubmitting  samples  of  some  of  the  Ilosaland  ores, 
I  scale,  to  the  electrolytic  treatment  of  the  (leneral 
;±ing  Cbtnpany  by  the  Pelatan-Gleriei  procasa  at 

I  works  in  Denver,   Colurado  ;  and  the  following 

II  give  some  idea  of  the  arrangement  of  a  mill 
ore  by  that  procesa,  which,  in  consequence  of  the 
oae  trials,  and  others  of  a  more  recent  date,  ia  now 
erection  between  the  Red  Mountain  Railway  and 
heep  Creek,  about  three  miles  from  the  city  of 
It  A,  in  Figa.  II  and  12,  is  shown  a  railway  aiding 
>Ter  and  an  ore  bin  under  it.  At  0  and  G  are 
onebreakers  and  roUara.  D  is  where  an  elevator 
e  crashed  ore  over  a  sampler  into  a  second  ore  bin,  E^ 
drmwn  into  the  Chilian  mills,  F  F  F.  Thence  the 
aaaas  the  screens  is  taken  to  the  mixing  tanks,  O, 
m  mixed  in  due  proportion  the  liquid  is  passed 
aneot    tanka,    or   vats,    12   of   which    are   shown 

The  motive  power  is  iiituated  to  the  left, 
the  sanie  level  as  D  ;  and  with  about  750  b,h.p. 
Ujse  at  one  time«  about  50  tons  of  ore  pan 
uly  on  300  days  of  24  hours  in  the  year.  By 
Chiliaji  mills,  three  minting,  and  10  treatment 
S5  b.h.p.,  100  tons  a  day  can  be  treated*  The 
icb  do  not  ahow  the  power-house,  the  sampling, 
tio^T  and  other  iubordinate  departments  of  such  a 
uncled  as  an  ezamplea  of  how  ore  carried  straight 
thm  **  dump "  can  be  pulverised  and  treated  for 
tliotit  any  handling.  The  designs  were  made  and 
out,  under  my  own  supervision,  by  Mr.  Fisher,  of 
hAs  been  engineer  and  millwright  to  many  well- 
ing works  and  extracting  mUla  in  the  Weatern 
dfirica^  bat  who  had  had  no  previous  experience 
m  of  treatment  plant.  Below  is  a  simple  meann, 
r  Mr,  Pels  tan,  of  testing  quantitatively  for  the 
gold  and  silver  in  the  solutions  with  potassium 
solvent  at  each  stage  of  treatment,  which  can  be 
f  tJie  asaayer  in  charge,  f 


Dis(ius8iox, 


fi,  who  was  called  on  to  speak  tirst,  said  be  did  not 
^ey  wanted  him  to  lell  them.  He  did  not  apeak 
mougb  to  make  a  i^peech^  bat  if  any  gentleman  would 
on  any  point  he  would  be  glad  to  answer  them. 
aid  it  wmM  very  difheolt  to  dtacuss  a  paper  like  this, 
i  only  rend  while  he  waa  there  that  evening.  The 
&l«ke  process  and  the  MoUoy  procei^s  were  uaed  for 
gold  from  a  sot  vent,  but  Mr.  Pels  tan 'a  saemod  to  be 
^  it  into  a  solvent.  There  was  one  part  of  the  paper 
t  anderstand*  He  gathered  from  p.  6  that  the 
uried  on  in  one  tank  only,  and  at  least  (laft  of  the 
onted  in  the  mercury  in  the  electrolysta  vat,  but  on 
<  to  be  gmthered  from  the  table  that  the  aolution 
after  it  left  the  vat.  He  thought  that  to  treat  a 
itic  ore  and  obtain  the  beat  possible  result,  it  was 
al  it  ahaald  be  first  **  roasted  '^  even  with  the  proceta 
3e  would  also  like  to  ask  as  to  the  waate  of  cyanide 
L    It  wmm    expenalve  atu^,   and    if   21b,   were  uaed 


CNBr-f  3KCN  +  Aua=mAu(CN)3  ^-KBr. 

n  na  doabt  repreaenti  what  happens  so  far  as  the 
^  actually  combines  with  the  ^old  ta  concerned,  hut 
<if  the  cy&nide  is  not  converted  into  K4u(CN]bj  ; 
a  largest    proportion    will    be    decomposed    by    the 

"e^  giving^ebaBsium  bromide,  potassium  cy ana te, 
acid.      The  following  two  equations  represent 

staking'  place  together  in  the  solution,  but  which 
iHit  ra^o  to  one  another  : 

.)CHBr  +  3KCN4^Aa2  =2KAu(CN),+  KBr. 

4  CHBr + SKCN + Bfi = KBr  i-  KCNO  H-  2HCN. 

il  0Dhic  G^nt^metres  of  solution.  Heat  nearly  to 
Mb  Add  2  erwL,  sulphate  of  copper  (blue^ttjno)  and 
Am  inlphide.  Add  hydrochloric  acid  ao  as  to  have 
Wtf.  sWt  to  boiling  point.  Filtt-ata  the  black  pre- 
^lltiii  all  the  gold  and  silver  are  retained*  Scorify 
pii  villi  50  grm,  Lttbarge,  The  precious  metala  are 
Im  Ibe  load  1^  cupell^on.  The  aodium  sulphide 
ptM  ti  BiAde  in  a  very  aim  pie  way,  by  fuaing  in  a 
^|Mt  of  carbonate  of  soda  and  one  part  of  aulpbur. 
PMii  be  welt  covered ^ 


to  each  ton  of  ore  it  meant  a  loaa  of  ^s*  per  ton.  Better  reaults 
(4or..  to  5oz.  per  ton)  than  that  could  be  obtained  by  the  ordinary 
cyanide  proceseeSf  which  did  not  require  the  ej^tra  expense  of 
agitation  and  elect rlcl by*  Turning  to  another  part  of  the  paper, 
he  consider  3d  that  the  author^)  state  men  t&  ae  to  the  forma  bion 
of  eodium  hy[3ochlortte  and  of  aulphuric,  selenic,  and  arsenic  acid 
to  be  a  condemnation  of  the  Pelatan-Cterici  process.  As  regards 
the  splitting  up  of  relracbory  compounds,  aucb  as  copper  pyrites 
in  the  electrolytic  prceeas,  it  was  well  kn  own  that  the  gold  would 
be  dei>o8ited  on  ^ucb  pyrites  tn  the  cyanide  solution,  as  they  were 
actually  used  for  thie  in  certain  processes.  Dr.  Toed  also  found 
fault  with  the  description  given  by  Major -General  Webber  of  the 
process  with  which  hie  name  wasassociated— t.t?.,  the  Sulman^Teed. 

Kr.  X.  F,  Herrenn  was  then  asked  to  speak,  but  as  he  was 
to  a  certain  extent  re8(>onsible  for  the  chemical  equations  in  the 
paper,  he  preferred  to  reserve  hia  remarks  till  direct  questions  were 
asked, 

Kr,  SnliORii,  the  next  apeaker^  said  that  what  the  author  claimed 
to  be  able  to  do  by  the  FeUtan-ClertcL  process  was  what  several 
had  bean  trying  to  do  for  years  past.  Prof.  Crookea  seme  time  a^^o 
took  out  ft  patent  foe  eitr  tic  ting  gold  from  ore  by  electricity.  With 
regard  to  the  I'ielsticker  process  mentioned,  it  was  a  cunoui 
thinff  that  electricity  waa  thrown  over  by  the  Pielsticker  people. 
Mr.  Sulman  then  bumerouily  described  an  interesting  and  his- 
torical trial  made  on  some  Broomhill  tailings  with  the  Haycrafb 
process^  Same  6*)  per  cent,  of  the  gold  was  recovered  from  a  large 
Bam  pie »  but  the  tiueer  point  was  that  the  reiue©  still  contained  the 
E^me  amount  of  gold  a^  the  tailing.  In  other  words,  1(>0  per  cent, 
of  the  gold  was  then  available.  By  an  oversight^  mercury  which 
had  been  used  before  and  contained  gold  had  been  employed*  As 
reg^ards  the  agitation  of  the  solution,  wherever  it  had  been  tried 
with  the  cyanide  process  it  had  proved  a  failure.  In  the  Trana> 
vaal,  at  Johannes burg^  and  other  places,  it  was  a  common  sight  to 
see  sets  of  tanks  replaced  by  a  single  tank  holding,  say,  600  tons, 
and  giving  better  resutta.  He  held  that  the  percolation  process 
was  much  better  than  those  re(|ulring  agitation.  It  had  been 
proved  by  the  early  attempt  to  use  cyanide  of  potassium  in 
revolving  amalgamating  barrels  that  the  cyanide  was  wasted 
by  agitation*  As  regards  the  number  of  vats  required  by  the 
PelaCan  Cloricl  process,  he  pointed  out  it  would  take  some  40  vats 
to  hold  200  tons  of  ere.  Also  with  pyritic  ores,  where  the  gold 
was  between  the  scales  of  the  pyrites,  the  process  couid  hardly  be 
BuccessfuL 

Fv0f.  B«rme)i  said  he  was  pleased  to  aee  so  many  of  the  younger 
men  int'erested  in  this  business,  and  to  hear  that  the  procesa  had 
been  used  auccessfuUy  in  British  Columbia,  He  himself  had  lived 
in  British  Columbia  before  there  was  any  gold < mining  there^  even 
before  it  was  British  Coiumbia,  Aa  far  as  he  could  eee^  the 
revolving  blades  in  the  procesa  waa  their  old  friend  the  '^Hungarian 
mill,"  working  with  the  help  of  electricity.  He  would  ask  those 
respont^ible  for  the  design  how  much  power  was  rec^uired,  aa  with 
only  65  per  cent,  of  water  it  much  resembled  a  mortar  mill. 

Kr.  Jenldma  said  he  mu&t  follow  Dr,  Teed  in  aakinf;  for  further 
information  on  some  points.  Was  there  not  some  difficulty  when 
the  sludge  was  cleaned  up  !  He  would  like  to  ask  Mr.  Pelatan  if 
he  could  give  any  further  particulars  as  to  the  working  at  the 
De  la  Mar  mine.  Was  he  always  able  to  keep  the  surface  of  the 
mercury  clean  t  A  ^reat  many  ores  contained  enough  sulphides 
to  cloud  over  the  surface  of  the  mercury,  but  perhaps  not  enough 
to  prevent  the  action  of  it.  The  process  would,  he  thought,  be 
limited  to  only  rich  ores.  The  speaker  then  gave  instances  of 
the  cost  of  treatment  of  ore  at  other  minesj  and  gave  as  a  repro- 
sentative  case  one  where  they  were  treating  their  slimes  at  about 
3b,  9d,  per  ton,  or  altogether  about  68,  with  the  milling.  He  asked 
for  com[:«rative  figures. 

Kr.  Ptlfltnir  e^t  plained  that  the  misapprehension  with  respeob 
to  the  mixing  vats  arose  from  the  fact  that  the  crushed  ore  could 
not  be  passed  straight  into  the  electrolysing  vats.  The  crushed 
ores  Hiniply  passed  into  a  containing  box  until  there  waa  auibcient 
to  (ill  the  rata.  As  to  the  question  of  the  two  colnmna  in  the  table, 
which  when  added  up  gave  the  total  gold  saved,  the  first  column 
of  gold  precipitated  direct  gave  the  gold  obtained  during  the  Erat 
two  hours  during  which  the  chlorine  process  was  in  action^  The 
cyanide  of  potassium  wa^  then  added,  and  the  additional  gold 
listed  under  the  head  ^'precipitated  from  ^lution  ^'  was  then 
obtained.  The  stirrers  in  the  vats  took  ^  h.p*  per  tive  tons  of  ore. 
About  70  amperes  at  seven  volts  was  required  for  the  Oft.  vat«, 
representing  490  watts  per  vat.  The  reactions  which  occurred 
were  dlMcult  to  ascertain  exactly^  and  doubtlees  some  were  of  a 
partial  nature  only.  The  21b.  of  cyanide  per  ton  waa  an  outside 
ngure.  The  average  waa  more  nearly  lib.,  and  tn  one  Rusaiaa 
mine  only  |lb.  per  ton  was  used. 

Aa  the  discussion  was  not  finished  the  President  adjourned  the 
meeting  until  Wednesday^  the  9th  inst.,  and  particularly  reminded 
the  membere  that  it  would  not  be  on  a  Thursdayi  as  usuaL 


Free  Fewer.— It  aeems  that  the  City  Fathere  at  Cleye- 

land,  U.S.A.,  have  had  trouble  with  the  street  railway 
people  serving  their  town.  A  lead  from  the  trolley  wire 
in  a  certain  place  was  said  to  be  used  for  the  aale  of  power. 
After  a  lot  of  argument,  the  public  works  warden  was 
ordered  to  cut  the  oBTending  wir^.  Thia  being  done,  an 
electric  swingbridge  belonging  to  the  corporation  refuBed 
to  work,  and  it  traoapired  that  the  electricity  for  tlm 
purpose  had  been  stolen  from  the  street  railway  company 
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REFUSE  DBSTRUCTOHS- 

The  cbaracter  of  the  audience  whicfa  mi 
at  the  sewage  works  of  the  Ley  ton  l»rbaa 
Council  on  Thursday  of  last   week  to  iiui 
refuse  destructors  after  twelve  nianths*  wo 
have  been  a  surprise  to  man)'.     It  is 
that  sanitary  engineers,  town  coQncilL 
engineers,  and  the  like  should  take  great 
the  economic  and  sanitary  dispo«l  of 
and   sewage  sludge;  but   why   so   manj 
engineers  at   such    an   inspection? 
is    not    far    to    seek,   and   we   con 
in   their   endeavours   to   learn  all  they 
by-product    obtained   when    destructors 
The  by-product  is  waste  heat— at  least   '^ 
only  one  which  concerns  electrical  et^ 
this  only  to  the  extent  of  **how  much/' 
palities  jniut  get  rid  of  house  refuse  and 
and  if  by  a  system  of  cremation  tbey  em 
waste  heat,  it  will  assist  them  in 
become   undertakers    for   the    sup^i.^ 
energy.       If    they    can    utilise     the 
from  their  refuse  destructors*  that  will  red 
cost  of  generation   of  electricity*      Munid 
however,     are     not     compelled     to     have 
destructors,   though    such   apparatus    it 
more  and  more  common,  and  in  our 
be  extended  with  great  rapidity  10  the 
They  have   to  consider*  first,   the  tnoi* 
perfect  way  to  dispose  of  these  troubl 
tion  ;    and,  secondly,  which  is  the  d 
or  more  equally  good  wajs  of 
not    be    too    readily    assumed    that 
the  answer  to  both  the  first  and 
lu  our  opinion—which  must  be  taken 
worth,  and  not  as  having  had  the  fact 
doubt — cremation  is  the   only  aati        _ 
sanitarily  dealing  with  the  refuse  of  1ai 
We   cannot   accept  any   other  method 
as  approaching   it    in    sanitary  perfeetii 
the   authorities    were   to   accept    t 
would  1)6  no  necessity  to  dtscusa  \. — 
cheaper  of  two  methods.    The  qoattlcui 
lirsposal  is   not    on    all -fours   with   thai 
disposal    and  as    this  phase   of  the 
incidentally   concerns    our    resaders,   we 
dilate  upon  it.     A  weU-establiabed  fact  is 
house  refuse  will,  in  general*  not  only 
but   have  a   surplus  of  wasle  heal 
portion  of  the  waste  heat  can  be  used 
purposes,  and  it  is  of  this  portion  we 
If*  besides  house  refuse, sewage  sluilge  ham 
cremated,  then  a  portion  at  legist  of  the 
available  heat  trom  the  i^uae  cfemalioQ 
used  up,  for  sewage  sludg?  does  not 
value  sufticient  to  cremate  itaelf,  and  ihH 
portion  is  lessened  by  the  amount  so 
statements  are  axiomatic,  but  we  have 
in    support— if   support    be    needed    to 
axiomatic.    At  Ley  ton  the  destroeiacs 
Beaman  and  Deas  type,  the  hooae  rafoM 
a  moderately  Well-to-do  class  of 
and  the  sewage  to  be  trea&ed 
tion  of  about  ninety  tboQiftiid* 
and  Mr.  Francis  Fox  in  their  report  i^w 
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led  during  a  twelve  hours'  trial  run.  These 
that  the  water  in  the  sludge  to  be  cremated 
a^ed  64*86  per  cent.  The  amount  of  combustible 
n  was  about 6*50 percent.,  a  figure  which  quite 
es  ns  in  saying  the  sludge  would  not  cremate 
One  paragraph  in  the  report  is  very  instruc- 
uid  we  give  it  verbatim  : 

m-Baiiing  rdlue  of  th^  Ref'itse  and  Sevxige  Cake, — Dura- 
i  trial,  10  a.m.  to  10  p.m.,  March  30,  1897—12  hours ; 
sr  of  cells  of  destructor  in  use,  four. 

Detailkd  Results  of  Trial. 

Tons.  OwU.  Qrs.        Lhv. 

t  of  house  refuse  coDBumed 22       5       0   =   49,840 

t  of  sewage  cake  consumed   11       4       1    =   25,116 

night  of  material  burnt   33      9       1    =   74,966 

tion  of  house  refuse  to  sewage  cake...         100  :  50'4  =2:1 

(nearly) 

{ewsighc  of  material  burnt  per  cell  per  hour 1,561 

Slight  of  clinker  produced   9     16       2   =    22,008 

tioB  of  clinker  produced  to  material  burnt  29*4  % 

(Bsteam  pressure  in  boilers 1051b. 

;•  temperature  of  feed  water  65deg.  F. 

t  of  water  evaporated 3,192  gal.     =31,9201b. 

t  of  water  evaporated  per  hour  2,6601b. 

t  of  water  evaporated  per  pound  of  material  burnt...      0 '4261b. 

RSBpondiDg  with 

t  of  water  evaporated  per  pound  of  material  burnt 

sad  at  212de§.  F 0-6071b. 

ipressore  of  air  in  ashpit 2in.  of  water 

ctremely  low  quality  of  the  material  cuusumed  (poor 
refuse  uid  wet  sewage  cake)  is  indicated  by  the  small 
J  of  water  evaporated  per  pound  of  fuel  (0*4261b.). 
ta  of  this  the  total  power  produced  was  consider- 
Taking  the  total  weight  of  the  water  evaporated 
9201b.,  and  assuming  an  average  consumption  of 
d  water  per  indicated  horse-power,  the  horse-power 
le  would  be  133  Lh.p. ;  the  equivalent  amount  of 
ycml  which  would  be  required  to  obtain  this  result  is 
,  representing  a  cost  of  £1,  lis.  6d.,  assuming  the  price 
to  be  188.  per  ton  delivered  at  the  works.  The  total 
iilable  was  more  than  sufficient  to  heat  the  boilers,  and 
I  their  turn  supplied  more  steam  than  was  required  for 
da  of  the  works,  which  was  served  by  a  45-h.p.  engine 
mwmge  works,  and  by  a  12-h.p.  engine  in  the  portion 
d  by  the  deatmctors.  A  smaller  engine  drove  two  fans 
1^  air  to  the  ashpits  of  the  cells,  a  dynamo  lighting  the 
and  a  steam  hoist  for  raising  the  sewage  to  the  charging 
Dd  a  feed- water  pumping  engine  was  also  provided  with 
fom  the  boilers.  The  larger  engine  drove  a  pump  lifting 
from  low  to  high  level,  an  air  compressor  for  the  filter 
ad  ail  minor  plant  in  the  sewage  works. 

ily  speaking,  we  may  take  it  that  out  of  the 

ilb.  of  sewage  cake  consumed,  some  16,0001b. 

consisted  of  water  to  be  evaporated.     This, 

to   the    31,9201b.   of   water    evaporated    in 

B,  gives  a  total  evaporation  of  nearly  48,0001b. 

kter    (201b.    water  per   indicated    horse-power 

4m  000 
gh  twelve  hours,  hence  ^'\-  =   200),   so    it 
°  20  X  12 

be     seen     that    the     available     horse -power 

I  be  increased  in  this  case  by  about  50  per 

had  not  the  refuse  to  cremate   the   sludge. 

pause;  the  ruling  figures  will  be  those 
ned  when  the  calorific  value  of  the  refuse 
vest,  not  when  it  is  an  average  or  a  maxi- 
.    The  state  of  the  weather,  the  time  of  the 

and  a  number  of  factors  assist  in  iucreas- 
ts  decreasing  the  calorific  value  ;  hence  the 
ntages  to  be  derived  by  the  utilisation  of  such 
e  heat  must  be  discounted  down  to  this 
mm.  How  much  the  minimum  is  below  the 
ige  it  is  impossible  to  say.  but  in  calculations 
instance  in  designing  stations  to  be  partly 
el  by  destractors,  we  should  have  a  factor  of 
(f  lay  large — say  50 — for  the  average  calorific 
h  Id  designing,  then,  a  central  -station  to  work 
■  adjunct  to  a  refuse  destructor,  the  greatest 
limst  be  taken  in  the  testing  of  the  waste  heat 


during  the  worst  weather  and  under  the  worst  con- 
ditions, as  it  will  be  that  amount  which  will  have  to 
be  supplemented  by  the  station. 


FORTHCOMING  EVENTS. 


The  following  are  some  of  the  annoanoements  for  the  forth- 
coming week  : 

Friday,  Feb.  4. 

Royal  Inetitntlon,  Albemarlestreet.— At  0  p.m.,  "Some  New 
Studies  in  Cathode  and  Rontgen  Radiations,"  by  Alan  A. 
Campbell  Swinton. 

NortlipBMt  CoMt  InetitatleB,  Westgate  Assembly  Rooms,  New- 

castleon-Tyne. — At  7  p.m.,  annual  dinner. 
iBstltntlon  of  JuBior  XatiB««n-~At  the  Westminster  Palace 

Hotel,  at   8    p.m.      **  Eleotromagnetio    Brakes   and   their 

Capabilities,"  by  Louis  H.  Walter,  A.I.E.E. 

•  Saturday,  Feb.  5. 

IneUtatloa  of  Sieetrieal  SiifliieerB.~Students*  visit  to  the 
works  of  Messrs.  Siemens  Bros,  and  Co.,  Woolwich ;  train 
from  Fenchurch-street,  10.5  a.m. 

Cbeeterfleia  mnd  MldlAiid  Inetitnte  of  «ngliioere.  ^  Joint 
meeting  at  Sheffield,  at  2.30  p.m.  For  numerous  papers  to 
be  read  and  discussed  see  *'  Notes." 

Oenetml  Slootrio  CompMif 'a  annual  dinner  at  the  Trocadero 
Restaurant. 

Monday,  Feb.  7. 

Booletj  of  ■agiBoere.— At  8  p.m.,  presidential  address,  by  Mr. 
Worby  Beaumont. 

Tuesday,  Feb.  8. 

Inetitntlon  of  CItU  BnglBeegra.— At  8  p.m.,  "The  Security  of 

Locomotive  Fire  Boxes,"  by  Mr.  William  Tbow,  M.I.C.E. ; 

**  Friction  of  Locomotive  Slide  Valves,"  by  Mr.  John  A.  F. 

Aspinall,  M.LC.E. 
Bojral  Inettftiitlon,  Albemarle-street.— At  3  p.m..  Prof.   E.  Bay 

Lankester,  M.A.,  LL.D.,  F.R.S.,  on  "The  Simplest  Living 

Things." 

Wednesday,  Feb.  0. 

Boelotir  of  Arte.— At  8  p.m.,  "  CompeosatioQ  to  Workmea,"  by 
A.  D.  Provand,  M.P. 

iMtltatlda  of  Xloetaioal  anglaeere.— At  the  lastitation  of  Civil 
Engineers,  at  8  p.m«,  conclusion  of  discussicm  oo  "Notes 
on  the  Electro-Chemical  Treatment  of  Ores  oootaioing  the 
Precious  Metals,"  by  Major-General  Webber.  Also  a  paper 
on  *'  An  Electrolytic  Process  for  the  Manufacture  of  Parabolic 
Reflectors,"  by  Sberard  Cowper-Coles  (member). 

Thursday,  Feb.  10. 

ImamwOitm  of  MoehOBleol  ■■glaoore.— At  the  Civil  EDgineers, 
at  7.30  p.m.,  resumed  discussion  on  "  Mechanical  Features  of 
Electric  Traction,"  by  Mr.  Philip  Dawson.  The  folkming 
paper  will  be  read  if  time  permits:  "First  Report  to  the 
<>as-Engine  Research  Committee,"  by  Prof.  Frederic  W. 
Burstall,  of  Birmingham. 

Friday,  Feb.  11. 

PhjTBleol  Boelotj.  Burlington  House. — At  .3  p.m.,  annual  general 
meeting,  with  presidential  address.  At  an  ordinary  meeting 
afterwards  a  paper  on  '*  Electromagnetic  Induction  in  Plane, 
Cylindrical,  and  Spherical  Current  Sheets,  and  its  Represento- 
tion  by  Moving  Trails  of  Images,"  by  O.  H.  Byran,  M.A., 
F.R.S. 


—At  the  Civil  Engineers, 
at  7.30  p.m.,  continuation  of  the  papers  and  discusidoo  left 
over  from  Thursday;  and  "Steam  Laundry  Machinery,"  by 
Mr.  Sidney  Tebbutt,  of  Leamington. 
Beral  InettftttOon,  Albemarle-street.— At  9  p.m.,  "The  Metals 
used  by  the  Great  Nations  of  Antiquity,"  t»y  Dr.  J.  H. 
Gladstone. 


INSTITUTION  OF  JUNIOR  ENGINEERS. 


The  Institution  of  Junior  Engineers  held  their  thirteenth 
anniversary  dinner  on  Saturday  evening  at  the  Westminster 
Palace  Hotel.  Among  those  present  were  Mr.  R.  Harrison 
(L.  and  N.W.lt.),  Mr.  Alex.  Siemens,  Prof.  8.  P.  Thompwn, 
F.li.S.,  Prof.  J.  Perry,  F.R.S.,  Mr.  Hiram  S  Maxim,  Mr.  J. 
Swan,  F.R  S.,  Prof.  l).  A.  I>ow,  Mr.  H.  B.  Vorley,  Mr.  8. 
H.  Wells,  Mr  T.  E.  Gatehouse,  Mr.  E.  King,  Mr.  K.  Gray, 
Mr.  E.  Berrj,  Mr.  H.  Voung,  Mr  W.  J.  Tennant,  etc. 

After  the  loyal  toasu  kui  been  honoured,  Mr.  Alex- 
AM»KK  SiKMENs  gave  the  toast,  "British  Railways."  He 
could  not,  he  said,  help  thinking  that  the  management  and 
development  of  English  railways  ha^l  a  very  direct  bearing  on 
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the  question  which  ^ve  rise  to  the  late  engineering  dispute. 
Those  present  would^  perhaps,  be  in le rested  to  know  that 
they  were  in  the  same  room  in  which  the  conference  was 
held.  That  day  was  the  happy  uneon  which  the  lock-out  notices 
had  been  withdrawn,  and  for  that  reason  ho  had  ventured  to 
apeak  of  one  of  the  greatest  labour  disputes  of  the  century. 
The  trader  unions  went  on  the  socialistic  fallacy  that  there 
wai  a  cerinin  amount  of  work  to  be  done,  and  the  less  work 
each  man  did,  the  more  hands  would  be  employed*  This 
was  right  up  to  a  certain  point,  but  there  was  also  a  large 
amount  of  work  which  was  purely  optional.  If  an  article 
could  be  bought  for  Is.  6d.  it  would  be  had,  but  if  it  cost 
3«.  people  might  not  buy  it.  The  unionists  should  have 
tense  enough  to  know  that  the  more  work  done  by  each 
miin  (without  overworking),  the  cheaper  the  productioni  and 
the  greater  the  demand.  Looking  back  to  the  **dark  ages  ** 
of  railways,  the  directors  used  to  go  on  the  principle  of 
extorting  as  much  money  as  possible  from  the  passenger.  A 
man  had  to  go  a  journey,  and  the  companies  would  charge  as 
much  as  they  could  and  make  it  as  uncomforUible  for  him 
AS  possible.  Now  all  that  wi%s  changed,  and  one  could 
travel  very  comfort;\bty  by  third-class.  In  France,  when 
the  trains  were  full,  no  more  passengers  were  taken, 
but  in  Ertgland  there  was  always  plenty  of  room. 

Mr.  It.  HvUiRisuN,  general  manager  L.  and  N.W.H.,  in 
replying,  said  that  in  the  **dark  ages''  great  opposition 
had  been  met  \vith  in  constructing  railways,  but  now  these 
were  helped  in  every  possible  way.  He  thought  the  locomotive 
could  not  be  improved  very  much^  and  he  was  looking  to 
the  electrical  engineers  to  bring  out  something  to  replace 
\L  He  congratulated  Mr.  Siemens  and  his  fellow- workers 
on  the  settlement  which  had  been  brought  about  in  the 
engineers'  dtsmite.  It  was  a  settlement,  he  thought,  which 
would  not  only  benefit  the  employers— who  did  not  regard 
it  as  a  victory — but  also  the  workmen  themselves,  and  not 
least  of  all,  the  railway  companies  and  those  who  had  to 
traoaport  the  manufiictured  articles  and  the  materials 
n^eeatary  for  their  manufacture. 

Mr.  J.  A.  F.  A^riNAi.L,  chairman,  also  responded,  and 
iftid  that  he  thought  it  was  fortunate  that  Mr.  HarriBon 
had  touched  on  the  subject  of  improving  locomotives, 
because  he  felt  sure  that  the  electrical  engineern  would  be 
able  to  show  the  way  to  what  was  wanted.  He  had  com- 
pared the  cost  of  locomotive  and  the  che/ipest  electric 
railway,  and  found  that  the  locomotive  was  the  cheai>er 
method.  But  the  difference  was  so  small  that  it  might 
MAily  be  overcome.  There  were  points  with  regard  to 
railway  working  that  were  apt  to  be  overlooked.  A  fast 
non-stopping  train  did  not  do  anything  like  the  work  a  fast 
stopping  train  did.  If  electricians  could  device  a  means  of 
overcoming  the  inertia  of  the  train  at  the  start,  and  enable 
it  to  get  up  speed  more  quickly,  it  would  be  a  very  good 
thing.  The  railways  also  wanted  to  overcome  the  difHculty 
of  making  up  for  lost  time  on  high  speed  trains.  If  a  train 
nmning  at  60  miles  per  hour  lost  a  minute,  it  had  to  run 
13  miles  at  65  miles  per  hour  to  make  it  up. 

Prof.  Pkrky  proposed  the  toast  of  **  A  Realised  Teaching 
University  for  London."  He  said  he  would  have  liked  to 
have  talked  about  railways  and  all  that,  but  he  didn't  know 
anything  about  it.  There  was  one  thing  he  would  like  to 
know,  however,  and  that  was  when  were  they  going  to 
take  cycles  at  a  cheap  rate.  The  London  Tniversity  had 
done  a  great  tlral  of  good  work.  It  had  provided  for  a  lot 
of  young  men  the  i^ducJition  they  required.  It  had  also 
done  80010  harm  in  giving  people  the  idea  that  the  uni- 
vimtiee  were  an  examining  body.  Ireland  bad  the  inter- 
mediate system  of  edtieation,  and  when  it  came  to  granting 
^^  dagraes  we  were  very  much  behind.  He  sympathised  with 
^B  the  eiTorts  to  bring  the  Tendon  University  more  under  the 
^B  control  of  the  teaching  Ixxlies  of  fx»ndon. 
^H  Prof.  S.  I\  TiinMiHiiN^  in  responding,  said  a  great  change 

^^  was  coming  over  the  teaching  of  science.  It  used  to  be 
L  thought  that  science  could  only  be  learnt  from  books,  but 

^K.  now  It  was  coming  to  be  tuidenttood  that  the  only  way  to 
^M  laam  it  was  by  working  in  the  lalioratory.  The  movement 
^H  lor  the  reconstruction  uf  the  l^ondon  University  wis  to 
^m  tnable  young  men  who  attended  ooll^es»  etc.,  to  obtain  a 
^m  degree.  In  Paris  and  Berlin  the  univenuties  had  been 
^B  Rreatly  enlarged,  and  it  was  so  in  all  parta  ol  Knuioe. 
f  He  thought  Uie  tdacher  ahould  have  some  part  in   the 


examination  of  the  students,  though  of  eocme  b« 
not  wholly  examine  them.     That  was  mmni^Mj  m 
question,  but  he  was  sorry  to  see  the  apalliy  wid 
Londoners  took  up  the  matter. 

Mr.  fC.  Nkvvman,  in  proposing  the  toast  of  "Sn 
the  Lancashire  Meeting/'  said  he  had  read  a  p 
Lord  liosebery  on  the  **  advantages  of  atayio^  i 
but  he  thought  if  lx)rd  Itoeebery  had  been  wttli 
their  excursion  he  would  not  think  it  so  much  of  aH 
tage  to  stay  at  home.  The  excursion  was  tha  m 
increasing  their  membership, 

Mr.    G.    Fakren,   in   reply,   said  the  strike 
increased  wages  by  one  penny  piece.     Ha 
Dr.  Perry's  book  to  voung  students.     He  had  m 
bhist  furnaces  he  wotud  like  to  show  tba 
they  came  up  to  the  North. 

Mr,  J.  W.  Swan,  president  of  the 
tricid  Engineers,  in  proposing  **The  loattHltJINi  of 
Engbeers,"  said  he  had  not  realised  before  thai  ovu 
value  of  the  institution.  It  had  grown  till 
larger  than  it  had  ever  been  before.  He  sympathia 
the  object  of  it.  It  was  to  the  younger  enginean  ll 
must  look  to  keep  up  the  prestige  of  aogioaeraM 
future.  They  could  not  reinvent  the  Io(M>motxva  ad 
important  things  [Prof.  Pi-RRV  :  *^  Incandeaoeni  I 
hut  there  were  still  conqueats  to  be  made  in  eleelf 
mechanical  engineering.  He  had  reason  to  hopa  % 
institution  would  be  largely  influential  in  promotiq 
national  discovery.  J 

Mr.  Blhomukij*  Vmrlky,  in  replying,  aaid  ll 
been  greatly  helped  by  the  mombani.  Tha  inatitili 
rapidly  developed,  and  was  in  a  flourishing  condttiod 
dangers  must  be  guarded  against.  If  the  membon| 
to  be  successful  they  must  work  as  oae^  and  thera  a 
be  apathy  on  their  part. 

Mr,  Hritwi  S.  Maxim  said  only  one  or  two 
hour  more  than  60  miles  per  hour  ooiiM  now  ba 
of  an  ordinary  locomotive  whatever  improvamai 
effected.     He  thought  that  if  electricity 
any  of  the  hues  now  in  use,  they  might  poattlk^ 
to  100  mites  per  hour     The  tinest  coal  had  to  ha 
express  locomotives,  but  with  electricity  they  laoa 
coal  costing  half  the  price.     Electricity  had  boon 
so  much  into  use  in  the  United  States  that  it  had 
the  price  of  horses  onehalf ;  in  fact,  it  was  said  tha 
place   horses   were   being  killed  and    potted   to 
Fnince.     His  tirm  s  looses  over  the  strike  had  hei 
£200  per  day,  but  he  thought  it  was  worth  idl  it  hi 

Mr.  KiN(i,  in  propi>ding  **The  Pmatdantj'" 
besides  being  chief  engineer  ol  the  Lancashire  aa 
shire  Railway,  he  had  been  heard  of  in  other 
boats  which  ran  between  Fleetwood  and  BaUa 
engined  by  him.  He  had  also  hel()6d  to  jndg^  lh| 
cars  in  the  Kn^mfCf  competition, 

Mr.  AspiNALL,  in  replying,  said  he  thought  A( 
worked  harder,  and  turned  out  more  work  than 
men.    The  English  had  very  caiefully-eooairuetad 
toolf^,  but  the  men  did  not  get  haU  as  much  woe 
them  as  they  might. 

After  the  toast  of  '*The  Press"  had  baen  nir 
was  a  cinematographic  disphiv,  and  tha  DTOcaaoii 
with  the  '*  National  Anthem    and  '*  Aula  Lang 


GUTTAPERCHA. 


f CMifiHt4€d  /mom  pays  ft,/ 


At  this  time  the  getii —    '  ^  vpotaiia  io 
were  not  sufticiently  .t«d  to  ^ 

iipeotes  which  supply  i^  .».^  ^  3  t^ldiog  aollaMvdia. 
liit«r  poriod  the  subsidenoe  proceadacT  fttfttiar»  ao 
any    dirtsct    oommunication    with    tha   mahilmd, 
raotiittien  had  taken  place,  and  the  gntlapareha  I 
imprtsoned    on    the    islands,   whare  thay   now 
quite  probnblo   that   in  addition   to  tha  fiadaal 
of  the  interveniiig  *portiont  of  the  oonHiiani^  val 
nuiy  also  have  asaialad  In  tha  further  disiutagtatloB  \ 
A  Wit  of  vokaoio  mottataina  axtstiag  all  along  " 

*  Uaotor  Leotoret  doUvarwd  haioia  Iha  Soeiaty  of 
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ATA.  ai  11101111  on  the  map,  and  we  know  from  the  recent 
rapdon  of  Kxakatoa,  in  the  Straits  of  Sunda,  what  havoc  such 
cttteitrophe  can  play. 

Beaidea  tlia  general  climatic  conditions,  such  as  the  variations 
I  tcmpentare,  degree  of  moisture,  prevailing  wind,  etc.,  the 
oeel  conditioDs — e.^.,  the  composition  of  the  soil,  elevation 
ibove  sea-level,  distance  from  the  coast,  etc.— also  play  an 
■poftant  part  in  the  development  of  special  features  of  the 
knia  and  floim  in  a  particular  locality,  and  account  for  the  fact 
tet  the  goktapercha  trees  are  very  irregularly  distributed  over 
fto  diffefwit  islands,  and  may  even  l^  entirely  absent  from 
MM  parts  of  them. 

AboQt  six  yean  ago  the  directors  of  the  German  New  Guinea 
1  tapsny  asked  me  whether  I  thought  it  likely  that  guttapercha 
[  kNiWooId  be  found  in  Kaiser- Wilhelmsland,  which  they  con- 
]  ikred  probable,  the  northern  portion  of  their  territory  having 
I  is  nme  latitude  as  the  southern  part  of  Borneo  and  Sumatra 
I  (m  mip),  but  for  the  reasons  which  I  have  just  tried  to  explain 
Itojon,  I  ventured  to  predict  that  genuine  gutta  trees  would 
I  Kk  be  found  there.  However,  in  order  to  test  the  matter,  the 
instructed  their  botanists  to  keep  a  sharp  lookout  for 
i  tie«  during  their  exploring  expeditions,  and  I  furnished 
I  with  all  necessary  particulars  to  facilitate  their  recognition. 
1  tben  I  have  received,  from  time  to  time,  specimens  of 
I  kinds  of  gums  which  have  been  collected  there,  but  as 
i  one  of  them  bore  any  resemblance  to  true  guttapercha, 
'k  several — for  instance,  Getah  Susu,  Marau,  and  Natu — 
1  from  sapotaceous  plants,  and  some  even  from  the 
Palaquium  and  Payena.  It  was,  therefore, 
premature  to  describe  the  trees  as  guttapercha  trees 
iin  of  the  Royal  Botanical  Gardens  of  Berlin. 
Tsrious  gums  from  New  Guinea  which  have  hitherto 
I  nbmitted  to  me  are  on  the  table.  Only  one  of  them 
small  percentage  of  caoutchouc-like  substance  or 


idsrivedi 


iAstpre 


Expeditions  in  Search  of  Gutta  Trees. 

kBM  now  say  a  few  words  about  the  various  expeditions  in 

'i  of  gutta  treee.     You  have  heard  how  eagerly  the  search 

1  trees  had  been  pursued  by  the  natives,  already  at  the 

y  Winning,  and  how  successful  they  were  in  discovering 

m  unost  everywhere  in   the  Malayan    Archipelago.      In 

i  naturally  only  little  attention  was  paid  to  the  matter, 

nrs  spread  about  that  in  consequence  of  the  ruthleM 

I  of  the  trees  by  the  Malays  it  might  possibly  occur 

forth«r  sapjdy  of  guttapercha  would  suddenly  cease 

rM  were  not  taken  to  remedy  this  state  of  things, 

r  by  rcguladiig  the  collection  of  the  gutta  by  law,  or,  if 

I  not  poosible,  by  cultivating  the  guttapercha  trees  in 

I  way  as  is  done  with  the  cacao  tree,  coffee  shrub,  and 

Wih  this  purpose  in  view  the  French  Minister  of 

I  and  Telegraphs,   M.   Ck)chery,   in  1881,  instructed  M. 

i-Loi  to  proceed  first  to  Malaysia  to  study  the  gutta- 

k  trsM  and  then  to  French  Ck)chin-China  to  search  for 

I  tee,  and  if  not  found  indigenous,  to  investigate  if  they 

i  sot  be  cultivated  in  that  locality.     M.   S(^*ligmann  accord- 

f  iMt  to  Singapore,  and  from  there  started  on  an  exploring 

"kioii,  first  to  Penang,  then  across  the  Straits  of  Malacca 

lootlMeast  coast  of  Sumatra.     From  Deli  he  followed 

k  to  Aisahan,  here  penetrating  into  the  interior  by  the 

r  Woh,  as  &r  as  the  vilhi^  Pasir-Manogeh,  where 

iiioos  kinds  of  gutta  trees,  including  the  Mayang 

or  tme  Taban.      Returning   to    Assahan,   he  again 

i  Ike  coast  to  Siak,  went  up  the  river  of  that  name  as 

■Mem  Bara,  where  he  came  across  the  Balam  sundek, 

"^kt  ksd  already  found  lower  down  the  river ;  but  the  Taban 

bwM  in  sear^  of  was  still  six  days'  journey  higher  up  the 

He  retomed  to  Siak  and  thence  to  Singapore.   From 

rplaoehesei  out  for  Saigon,  to  which  pli^  he  had  pre- 

fiWytdiod  some  young  gutta  plants,  proceeding  further 

^  Gambodia  and  part  of  Siam. 

S^hginann  does  not   appear  to   have  been  very 

I  hit  misBicni,  and  had  to  inform  the  Minister  that 

i  tnm  could  neither  be  found  in  Coch in-China  nor 

i,aiid, moreover,  could  probablynot  be  cultivated  there, 

B Ml  abk  to  collect  a  good  deal  of  information  from  the 

ifiople  with  whom  he  came  in  contact  during  his  journey 

'  ,  and  this  he  embodied  in  a  valuable  report. 

I  oxpedhaon  was  an  English  one,  arising,  it  appears, 

.■iij  addressed  to  the  Government  of  the  Straits 

I  for  inibnnadon  respecting    the    propagation    of 

JMy Vf^  Frmcfa  Consul  at  Singapore.     The  British 

^  it  nnk  thereapon  instructed  the  curator  of   the 

>fe  Ibipag,  Mr.  Leonard  Wray,  jun.,  to  explore  the 

^  npoit  to  him  on  the   various  trees  from  which 

^■la  of  eommeroe  is  obtained.     Mr.    Wray,    who 

'  Mi  iipaditioD  early  in  1883,  was  able  to  collect  a 

iy  9MBMoa  of   plants  producing  guttapercha  and 

%  Mi  tibsM  he  sent  to  the  botanical  gardens  at 

A^i^  sad  Kaw  for  examination  and  identificatiun  ; 

t  of  them  to  the  Society  of  Telegraph 

'Bf  the  kindness  of  the  Kew  authorities 


im] 


and  of  the  Council  of  the  Institution  of  Electrical  Engineers, 
I  am  able  to  show  you  to-night  a  complete  series  of  the  speci- 
mens collected  by  Mr.  Wray  in  Perak.  You  see  here  the 
bunches  of  leaves  and  fruit,  the  wood  and  bark,  and  last,  but 
not  least,  the  coagulated  latex  or  getah  itself,  from  seven 
different  trees.  I  shall  have  something  more  to  say  about  the 
getahs  later  on,  but  with  regard  to  the  other  specimens,  lean 
only  invite  you  to  inspect  this  unique  collection  after  the 
lecture,  and  to  identify  the  localities  whence  they  are  derived 
by  means  of  the  special  map  on  the  wall,  showing  the  State  of 
Perak  on  a  large  scale. 

Unfortunately  time  does  not  allow  me  to  give  you  any  details 
about  Mr.  Wray's  expedition,  but  I  must  not  omit  to  state  that 
this  gentleman  sent  a  most  interesting  report  on  it  to  Sir  Hun^ 
Low  in  September,  1883,  in  which  he  gives  a  great  deal  of 
information  about  gutta  trees,  the  quantity  of  guttapercha 
obtained  from  them  by  the  Malays,  and  other  useful  data.  He 
also  comments  upon  the  wasteful  manner  in  which  the  gum  is 
collected  by  the  natives,  and  suggests  that  the  bark — which  in 
the  dried  state  contains  over  11  per  cent,  of  guttapercha,  and  is 
now  thrown  away — should  also  be  utilised  for  the  extraction  of 
the  gum. 

(To  he  coiUimied,) 


PHYSICAL  SOCIETY. 


[The  illustrations  given  herewith  were  made  from  sketches 
kindly  lent  us  by  Dr.  Oliver  Lodtre,  and  are  explained  by  their 
footnotes.  They  are  not  referred  to  in  the  text  of  the  oflSdal 
report.— Ed.  E.  E.] 

At  the  ordinary  meeting  held  on  Jan.  21,  1898,  Mr.  Shelford 
Bidwell,  president,  in  the  chair. 

Prof.  FItsgerald  exhibited  some  photographs  by  Mr.  Preston 
in  illustration  of  the  Zeeman  effect  for  various  cases,  including  those 
of  iron,  cadmiam,  zinc,  and  hodiam.  These  photographs  and  the 
method  of  obtaining  them  have  already  been  descrlDed.  The  cause 
of  doubling  is  now  attributed  by  Prof.  Fitzgerald  to  absorption  by 
the  surrounding  vapour.  In  a  particular  case  he  examined  a 
double  line  that  exists  in  one  oi  the  photographs.  Under  the 
polariser  the  two  lines  are  at  first  distinctly  seen,  but  when  the 
polariser  is  turned,  a  thin  line  appears  in  the  middle,  and  this 
central  line  is  therefore  circolarly  polarised  in  a  direction  opposite . 
to  that  of  the  outer  pair  of  lines.  The  reason  for  the  appoMranee 
of  doubling  in  the  first  position  of  the  polariser  is  that  the  central 
line  is  there  completely  absorbed  out  by  the  surrounding  vapour. 

Pref.  Oliver  J.  Lodge  then  gave  a  communication  oonoeminir 
his  work  on  "  Sleotrle  BIgnalltwg  wtthoot  CoBBeetlBf  WUea." 
From  the  nature  of  the  oscillatory  disturbances  emanating  from 
any  of  the  customary  forms  of  Hertz  vibrator,  syntony  has 
hitherto  been  only  very  partially  available  as  a  means  for 
discriminating  between  receivers.  There  is,  in  fact,  so  rapid  a 
decrease  in  the  amplitude  of  the  vibrations  that  almost  any 
receiver  can  respond  to  some  extent.  Discrimination  by  syntony 
is  possible  with  magnetic  systems  of  space  telegraphy  where  the 


A  lyntoolMd  reoelTflr. 


mafrnetic  energy  much  exceeds  the  electric — i.e.,  as  between  two 
separated  inductive  coils— and  by  the  use  of  such  coils,  appro- 
priately applied,  the  author  has  been  able  to  attain  fair  syntony 
even  with  true  Hertz  waves— i.e.,  he  has  constructed  spark-gap 
oscillators,  with  suflicient  persistence  of  vibration,  and  syntooisea 
resonators.  The  *'  coherer  "  principle  can  be  applied  to  either  a 
purely  magnetic  or  to  the  Hertzian  system  It  was  first  used  by 
Prof.  Lodge  in  devining  lightning  guards,  and  afterwards  in  his 
magnetic  system  of  telegraphy  by  inductive  circuits,  each  in 
series  with  a  Leyden  jar,  a  pair  of  knobs  in  near  contact,  or  other 
overflow  gap,  beincr  provided  in  the  receiving  apparatus.  This 
was  the  first  meaning  of  a  "coherer"  in  the  electrical  sense  as 
need  by  Prof.  Lodge :  it  referred  to  a  single  contact  between 
two  metal  knobs.  The  term  has  since  been  extended  by 
others  to  the  filings  to  be  of  M.  Branly,  and  some  confusion  has 
arisen,  for  M.  Branly  does  not  consider  that  simple  coherence  and 
break  explains  fully  the  behaviour  of  his  instrument.  Prof.  Lodge 
is  disposed  to  agree,  for  he  finds  that  the  resistance  of  almost  any 
form  of  coherer  varies  in  rough  proportion  to  the- received 
impulses,  and  that  there  are  other  peculiarities  (to  be  meotioDed 
later) ;  he  is  therefore  inclined  to  think  that  the  action  cannot, 
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tdtm  all,  be  entirely  oxpldned  a«  due  to  mere  **  welding/'  but  that 
thirre  is  »omething  more  to  bo  learnt  about  it.  The  0eni<iiti%^ene«ii 
of  e  ooberer  dependi  upon  the  number  of  loose  oontftoU  ;  it  ie  a 
inihximiim  for  m  nDgle  contact — **.,  for  a  needle  |X»itit  lif^htly 
touobi&g  a  flteel  0prin^^  With  this  aeositivo  coherer,  hardly  any 
**  tappiag;  beck  *'  U  retiuired  for  deooberence*  but  tt  watit« 
d0ti*«te  treatment  when   properly  jidjuvt^l,    and    the   ^rcatCMi 


ntonlMd  r*o«lv«r,    Bk»tch  »lio«tiiK  *  tnn^lv  of  lifmiiUUiiB  (coherer  by  muni 
r  fiirrttfiu  ln4tic«d  In  aa  oater  coll  «rltti  ih«  idnpltft  coonecUoriA  lo  tohtrm. 

Qurront  tbroojzh  it  should  not  approach  a  milltntniMsro,  On 
the  other  hand,  a  Branly  tube  r  a  titer  improvei*  under  roui^h 
treatment.  In  Puch  a  tube  the  author  pr«f«;r«  to  use  iron 
rUinge  lit  the  best  ftoseible  vacuum  :  braH**,  too,  ia  very 
ffood^  but  rather  lees  easy  to  tnanaii^e.  Aluminium  it* 
thorouf^hly  badp  and  ^old.  for  an  opposite  reason,  will  not 
work— its  surface  i»  too  clean.  Points,  or  small  aurface*  for 
maktni;  oootAct  with  the  6Unj!r«,  are  better  than  large  fiurfacea. 
The  oaual  method  of  oonnecttn^  the  coherer  acroas  the  gnp  of  an 
ordinary  Herts  recei%'er,  in  parallel  with  the  teloigraph  ioitrument 
and  battery,  has  the  unavoidable  objection  that  they  shunt  away 
part  of  the  received  ovoiilationi.     With  the  syntonic  receiver  of 


..^ 


A  catttiod  or  lanloff  ■  rrcttvsr  by  miiiu  of  s  ifsdgslMg  (dHokltig  soil. 

Prof,  Lod|re,  which  contains  no  gap  but  a  clo#ed  wire  coil  instead, 
the  dilliculty  no  longer  exists,  for  the  coherer  can  now  be  in  series 
with  the  detecting  instrument,  and  in  so  far  as  these  obstruct  the 
oeclllations  they  may  be  shunted  out  in  various  wayt«  ai<  the 
author  describes.  The  main  feature  of  his  new  syntonised 
vibrators  is  this  self  inductance  coil,  whose  function  it  is  to  prolong 
the  duration  of  the  oecillationfi,  and  thereby  to  render  cyntony 
poeeibie.  Altbouj(h  such  a  coil  actA  diaad  vantageously  in  so  far  as  it 
posaeMos  resistance,  the  resistance  does  not  Increase  so  fast  a^  the 
aolf  '  in.     T be  coil  should  Goni»i§t  of  thick  copper  of  highest 

cti]  , .  and   it  should   have  maximum  induoUiQoe  for  ^iven 

ri^i^^«^...  L  For  similar  reaeona  the  capacity  areas  should  also  be 
of  hiffhest  conductivity  ;  their  dimensions  should  inerease  outwards 
from  the  s^nitrk  gap,  a*  triangles  The  receiver  must  have  no  gap  ; 
it  should  be  accurately  bridged  over  when  a  transmitter  is  useu  ee 
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er  for  thr««  dUTsrsnt  rteslvinc  cUtlooa    Tlis  t 

art  pltt«i«d  «p  aooordint  Vo  •taUon  rtf|a|p«i. 


I  A.  B.  Off  C 


ifOilvw*  The  limit  of  speed  of  reapoose  depeodi  npon  Ibe  tele 
mpblc  iaatmoi^iii.  Dr.  M  airhead  odopled  a  lipboo  rMorder  to 
tltt  purpoee,  beooaie  it  is  one  of  the  qolekeit  reepofideiri.  He 
airangea  it  so  that  it  oould  be  used  with  intemuttcnt  currents 
direct.  Under  tiMMe  intermitieot  impulses  the  siphon  trembles, 
and  instead  of  the  ordinary  eipboii  signalii  the  slip  is  marked  with 
dots  and  doobos,  Cooslaiit  UMehaiueAl  tremor  is  ofually  employe^] 
by  deeoberenoe,  bat  the  aisthor  fiods  that  deoobereooe  can  be 
biottght  aboat  by  electrical  aeane,  without  any  mechaiiifial  tremor, 
l»y  oocukecUaft  tM  ooberer  moaieiitarily  to  a  eiroult  less  elfeotive  as 
a  ooUeolor  thou  Uiat  of  the  prober  eapaoity  areas  of  the  synu>nised 
raeoiver.  Tbe  bslt«rf  and  Batv^iiotneter  detector  dreuit  ntay  be 
!  for  this  purpose;  the  ooberar  being  momentarily  oonneeted  to 
whilfl  so  oonoooted,  lett4ng  it  cxperiouoo  an  impulse  from  a 
^llatior.     Prof*  I>idge  has  dt^goed  a  revolviii|r  eommutator,  by 


moans  of  which  the  coherer  can  be  rapidly  changed  i 
resonating  circuit   to   the  instrument  circuit,  and 
' '  tapping  back  "  apparatus.     A  coherer  is  more  mm 
thus  isolated    and   o]£[M)sod  to  the  full  inHoeoco  of  i 


r'  r^  ^  r^  li 


A  triit^Hilisd  re  Mvsr  Willi  < 


oscillations.    The  subaeqoeot  detection  of  the  eH 
connections  is  Terv  oonvenient  for  labornlory  mei 
diagram  of   a  serloB  of  plotted  meoearements  sbo 
resistance  of  an  undisturbed  filings  tub«  is  apprnxime 
function  of  tbe  intensity  of  the  received  stimulus, 
cemtive  stimuli  increased  or  deereaeed  in  strenirth. 


Sc/idiOQ  Sttit/on 


F<^c 


0«n«r»l  tppsaranrt  (vf  oos  fortii  of  a  pair  of  ]aof-di*ui»  *•  *^ 
with  «yutoiil»«Hl  vinKtsr  au*l  recclvit,    IIm  Qeds  sonos 
areu  are  dUartttamjiUcally  ihoea, 

process  of  **  tauping  back  'is  to  be  depended  a|ian^  b«l  I 
long  continued   fatigues   tbe  tube  until  a  meebooioal 
employed  to  restore  it.     Large  stxe  apoarales  mad#  t^  1 
head  for  actual  distant  syntonic  work  woe  esbibited,  i 
wer«  shown  for   protecting  and  isolataiiir  the 
receiving  areas  were  being  used  oa  wmJttsmn  ;  aleo 
for  rKurnnnff  at  one  iroment  alt  the  eon neel Ions  in 
to  '*  reoeiving.  * 


A  looi  distance  •**iHt1n(  sad  rscslvtuf  station, 
it  the  cAimcii)  «f«s.  s  iih  sK  Its  parts  «elte«a«nea  i 

Prof   Threlfoll  said  he  hod  oaaam  to  tbe 

Prof.  LoH^e  as  to  the  advisability  of  dimbib^iiag  IW  \ 
CuntscL  |jc»if»U  in  the  oohc^frr.     H«»  had  endc»vmjrwi 
longtsr  arjd  more  poniistsni 
^tfective  enrtf  4fv,     U  was  d» 


thought     IfUTf     US"*     WWIO 

be  altered  and  roodved  11 


JHTODBS 


as     ^iO^r*  1 1 

wave  fr 
pi  O'-"-  -  - 

M  fiad  found  it  beet  to  wnrk  ^ 

H<  «v  advafktage  n| 

tJm  ci#*riiUL4ir  6>  eKi^iitliog  the  snrfaee  el  tiie  i 

Vr.  CaMpbell-SwlmtMi  asked  wbefth^  ear 
modo  to   verify    Heru  results  as   te  tbe  inHs 
behind  oecillaton  and  receivers.     He  bed  fa— d 
togeous.    A  single  wire  behind  eitbet  apparoltte  i 
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1  tbe  effect.  He  also  a»ked  whether  Prof.  Lod^^e  had 
1  the  extraordinary  Beneitiveoees  of  coherers  to  small 
of  current  in  neifi^hboarinj;  circuitp. 

I«ed8«,  in  reply,  said  he  had  observed  the  sensitiveness  to 
iddcD  variations  of  current  referred  to  by  Mr.  Campbell- 
>— for  instance,  when  electric  lamps  were  switched  on  or 
le  effect  of  mirrors  had  been  studied  by  Prof.  Fitzji^erald. 
eqnired  to  be  of  large  dimensions  as  compared  to  the 
ar  and  receiver,  otherwise  the  true  reflections  were  not 
d. 

tnvmaiM  TlMniipeoii  afterwards  exhibited  a  Tesla  oscillator. 
>paratu8  is  intended  to  replace  the  two  induction  coils  and 
;ap  arrangements  used  by  Mr.  Tesla  for  high-frequency 
oeats.  It  consists  of  an  induction  coil  with  a  separate  self  • 
ureecoil  in  the  primary  circuit.  This  self -inductance  coil  is 
ed  as  an  electromagnet  for  the  separate  interrupter  of  tbe 
y  circuit.  A  condenser  is  connected  between  one  end  of 
imary  coil  and  one  terminal  of  the  interrupter,  so  as  to 
)  both  of  them  between  its  terminals.  The  primary  is  a 
tarn  of  copper  strip,  6in.  wide.  The  secondary  is  one 
)f  thick  wire ;  each  turn  separated  from  the  next  by  an 
ice.  The  supply  current,  about  half  an  ampere,  may  be 
from  tbe  electric  light  mains  at  almost  any  voltage  from 
OQ.  direct  or  alternating. 

'.  LsAve  said  it  would  work  quite  well  at  10  volts.  He 
i  out  also  that  if  the  straight  discharge  rods  at  the  spark 
IS  free  to  slide,  the  discharge  drove  them  back  into  their 

L 

.  ntigerald  said  it  was  stated  at  Toronto  that  the  spark 
vkeo  at  the  interrupter  when  the  condenser  was  charged, 
at  by  the  time  the  condenser  was  ready  to  discharge  the 
^  St  tbe  interrupter  had  been  made  again.  It  seemed  to 
It  tbe  condenser  discharges  and  surgings  must  take  place 
to  far  higher  than  the  period  of  the  mechanical  movement 
iDterrui>ter.  The  condenser  charges  and  discharges  were 
ipki.  It  was  not  what  is  ordinarily  called  the  "time 
It  "that  was  involved  for  that  only  referred  to  constant 
I.  Here  tbe  voltage  was  changing  very  raf  idly  indeed. 
Hanehtf  asked  if  such  an  apparatus  was  suitable  for 
ith  R^intgen  rays. 

rfcsmpenm,  in  reply,  congratulated  Mr.  Tesla  upon  the 
working  and  compactness  of  his  invention.  The  present 
ru  not  suited  for  Rontgen-ray  experiments  with  tbe 
J  focussing  tubes,  but  Mr.  Tesla  had  designed  a  special 
iiich  gave  most  excellent  results  with  the  coil. 
Pyeeideat  proposed  votee  of  thanks,  and  the  meeting  was 
ted  until  Feb.  11. 


QUESTIONS  AMD  ANSWERS. 


ler  this  heading  we  insert  questions  and  answers 
netical  character  relating  to  central-station  work, 
fcy  work,  or  construction  work ;  and  for  each  suit- 
loestion  offer  one  shilling^  and  for  the  best  solu- 
I  any  question  we  offer  ten  shillings.  We  also 
i»  fthiUings  and  sixpence  for  every  other  answer  we 
The  answers  to  any  question  should  be  sent 
10  days  after  the  question  has  appeared,  and 
be  written  on  one  side  of  the  paper  only.  Questions 
i  sent  at  any  time. 

Questions. 

wkl  it  be  false  economy  to  use  galvanised  iron- wire  rope 
tead  of  copper  tape  for  a  lightning  conductor  ? — J.  C.  R. 

lead-covered  high-tension  cable  is  to  be  used  on  a 
^ving-in  system.  Discuss  the  advantages  and  dis- 
^mtages  of  the  use  of  earthenware  conduits,  wrought  or 
t  iron  pipes,  respectively.  Should  the  lead  be  braided 
I  compounded,  or  not  ? — P.  T. 

Answers. 
.  29. — Compare  the  advantages  and  disadvantages  of 
rphase  ven^is  continuous-current  motors  for  distribution 
over  in  factories. 

Answer  to  No.  29  (atvarded  10s.). — The  relative 
ity  uf  each  of  these  two  systems  can  be  divided  under 
V  of  heads,  among  the  principal  of  which  are  :  (1) 
superiority  of  motors;  (2)  the  question  of  line 
ring  work,  switch-gear,   etc. ;    (3)   prime  cost  of 


m  of  the  great  arguments  in  favour  of  polyphase 
Mynchronous)  is  the  absence  of  commutators,  and 
•dly  under  such  conditions  as  exist  in  dangerous, 
id  out-of-the-way  places,  this  is  a  question  of  some 
,  as  eommutators  require  attention,  and  where  this 
rthooming  there  is  eventually  trouble  from  destruc- 
ioDg  and  other  evils.  But  in  tbe  larger  sizes  of 
m&QM  motors  some  form  of  starting  resistance  is 
and  this  has  generally  been  most  satisfactorily 


placed  in  the  motor  circuit.  To  do  this,  ordinary  alter- 
nating-current slip  rings  or  collectors  are  used,  but  these 
are  not  so  objectionable  as  direct-current  commutators,  and 
also  are  only  in  use  at  starting.  The  torque  at  starting 
of  the  direct-current  motor  is  superior  to  that  of  the 
asynchronous  type,  and  for  some  classes  of  work  this  is 
a  material  advantage.  The  speed  of  the  direct-current 
motor  at  all  loads  is  more  constant  than  that  of  the  others, 
but  this  advantage  is  somewhat  nullified  by  the  fact  that 
where  perfectly  uniform  speed  is  required  a  polyphase 
synchronous  motor  can  be  used,  which  of  course  will  run  in 
step  with  the  generator  ;  if  this  latter  plan  is  adopted,  then 
the  motor  will  only  start  light,  which  is  not  always  feasible. 
The  range  of  speed  through  which  it  is  possible  to  work  is 
also  greater  with  direct-current  motors,  the  speed  of  poly- 
phase motors  simply  decreasing  slightly  as  the  load  comes 
on.  The  greatest  disadvantage  of  this  latter  type  is  their 
low  power  factor,  which  varies  in  different  machines  from 
'65  to  '85,  while  that  of  the  direct-current  motor,  of  course, 
is  unity.  The  synchronous  machine  is  better  than  the 
induction  type  in  this  respect,  its  power  factor  approaching 
unity  at  full  load.  This  low  power  factor  means  that  the 
size  of  both  generators  and  motors  has  to  be  much  increased 
to  get  the  same  amount  of  work  from  them  as  would  be 
obtained  if  their  power  factor  were  unity.  The  efficiency 
of  the  two  types  is  just  about  the  same  for  similar  sizes, 
varying  from  80  to  95  per  cent.  As  far  as  length  of  life 
and  upkeep  are  concerned,  the  induction  motor  takes  the 
lead,  the  winding  of  its  short-circuited  squirrel-cage  arma- 
ture being  more  mechanical  with  its  buried  conductors  than 
the  great  run  of  direct-current  armatures,  numbers  of  which 
have  only  smooth  cores.  The  starting  gelEu:  with  the  brger 
sizes  of  induction  motors  is  more  complioated  and  expen- 
sive than  that  of  the  direct-current  type ;  with  the  smaller 
sizes  the  starting  resistances  are  dispensed  with,  with  the 
result  that  the  torque  at  starting  suffers  slightly. 

2.  With  polyphase  work  there  are  always  the  inseparable 
disadvantages  attached  to  alternate  currents,  such  as  the 
arc  light  trouble,  and  if  it  is  intended  (as  is  most  probable) 
to  combine  the  lighting  and  power  plant,  then  auxiliary 
machinery,  such  as  rectifiers,  converters,  etc.,  have  to  l>e 
used  to  obtain  anything  like  satisfactory  results.  The 
question  of  frequency  is  also  rather  a  difficult  one  to  settle, 
the  frequency  most  suitable  for  motor  driving  being  too 
low  for  lighting  purposes,  so  that  an  average  has  to  be 
struck  which  may  be  somewhat  prejudicial  to  both.  For 
the  same  voltage  the  insulation  difficulties  are  greater^ with 
alternating  currents,  the  maximum  voltage  being  y/2  the 
mean,  not,  perhaps,  that  there  would  have  to  be  much 
difference  in  the  cables  and  installation  work,  but  the 
restrictions  with  alternate  currents  are  always  more 
stringent  than  with  direct  The  actual  weight  of  copper 
in  the  polyphase  systems  is  from  85  per  cent,  for  two-pnase 
to  75  per  cent  for  three-phase  of  that  required  for  direct 
currents.  In  a  combination  of  lighting  power  loads  by 
three-phase  distribution  there  is  the  difficulty  of  balancing 
the  lighting  load  on  the  three  circuits,  which  at  times 
involves  complications. 

3.  In  prime  cost  there  will  be  no  ^reat  difference, 
direct-current  distribution  perhaps  being  a  little  the  cheaper, 
but  in  maintenance  polyphase  work  will  have  the  advantage. 
Attendance  is  more  with  this  latter  system  as  a  rule.  It 
may  be  fairly  correctly  stated  that  for  moderately  small 
works  the  direct-current  system  will  be  most  suitable,  being 
simpler  and  cheaper.  The  full  advantage  of  the  polyphase 
system  in  not  realised  until  the  line  losses  become  appreciable, 
though  under  certain  conditions,  such  as  apply  in  mines, 
dangerous  trades,  etc.,  the  polyphase  motor  offers  many 
advantages  from  the  very  fact  of  its  construction ;  but  for 
large  powers  and  long-distance  distribution  the  polyphase 
system  is  the  best — H.  Bell. 

Answer  to  Question  29  {awarded  2s.  6d.). — Very  few  firms 
in  this  country  have  gone  in  for  polyphase  motors  to  any 
extent.  It  is  in  the  United  States  and  Switzerland  where 
most  work  has  been  done  in  this  way.  This  is  chiefly  owing 
to  their  unequalled  water  powers.  In  England,  the  absence 
of  considerable  water  powers  and  the  satisfactory  running 
of  continuous-current  motors  have  undoubtedly  been  the 
principal  causes  which  have  prevented  us  haviug  9.  tclkvc^ 
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prmetiad  AoqutnlMiee  with  polyphase  work.  Polyphaae 
nolora  rttavtra  ilartiDg  arrangemeDts  which  are  rather 
ocMnpliealM — mom  to  in  the  larger  n^es.  The  Oerlikon 
ComfftDj  uae  a  epacial  startijig  device  for  motora  over 
56  B.p.,  called  ao  auto-tranfifonner.  It  is  a  very  neat 
deriee*  but  it  all  addt  to  the  expense  of  the  motor. 
The  Bimplidtj  of  design  which  is  often  claimed  for 
the  polyphase  motor  is  oonsiderablj  departed  fronv 
and  the  cost  of  the  necessary  adjuncts  and  resifitaiioei 
may  counterbalance  the  cost  of  commutator  of  a 
eontiuuouB-current  motor.  The  constancy  of  speed  of  an 
asynchronous  motor  is  about  equal  to  a  shunt-wound  con 
tinuous-current  motor  of  the  same  power,  the  total  drop  in 
speed  averaging  5  per  cent  In  the  continuous-current 
machine  the  drop  in  speed  can  be  remedied  by  merely 
putting  on  a  series  winding.  In  the  other,  the  drop  in 
speed,  termed  the  ''magnetic  slip/'  is  an  absolute  necessity 
of  running.  To  remedy  this,  it  is  necesisary  to  vary  the 
speed  of  rotation  between  the  6eld  and  armature.  When  a 
ffxA  starting  torque  is  needed,  efficiency  and  speed  regula- 
tion must  be  sacrinced.  The  series  continuous-current  motor 
has  the  highest  initial  torque,  sometimes  as  high  as  six  or 
seven  times  the  ninning  torque.  The  initial  torque  of  a 
polyphase  motor  may  amount  to  three  times  the  running 
tor(|ue  by  sacrificing  efficiency  and  speed  regulation.  It 
will  therefore  be  seen  that  a  polyphase  motor  needs  to  be 
relatively  about  twice  the  capacity  for  similar  starting 
power,  and  another  difficulty  steps  in,  for  when  nmning 
on  the  loud,  such  a  motor  woula  only  be  doing  half  the 
work  it  was  capable  of  doing.  This  would  mean  a  still 
lower  efficiency,  perhaps  not  more  than  60  per  cenL  On 
this  point  there  appears  to  be  a  great  advantage  with  con- 
tinuous-current motors.  It  does  not  do  to  overload  an 
altemate-current  motor,  for  a  sudden  overload  is  liable  to 
pull  them  up.  The  regulating  redstances  for  continuous 
currents  are  more  simple  than  for  a  polyphase  motor.  The 
impedance  coil  used  as  a  resistance  or  damping  action  in 
certain  alternate-current  apparatus  is  no  use  for  motor 
work,  as   its  self  induction  causes  a  lag  in   current,   so 
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PfWinre  limit, 
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losokiion.. 
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Arclightlflf . 


CoDtiaaoiu. 


AlterQAting. 


Seetrle  wsldl 

Blsotrolytie 
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cnaulatort. 


About  '2,500  voltCL        Abdut  15,000  votta. 
DjrDaoiotof  two,  four,  AJtemator  with    12  or  more 
■ii,  or  eight  poles,    pole* ;  no  commtitAtor, 
with  e^tpeneive  com- 
matAtor. 

No  dit&culty,  bowevor  DtlBcaltiet,  if  too  htf^b  or  too 
disttmiUr  tbe  ciDit«.  low,  an  amooot  of  self- 
Btrim  working  po*-  indoctioo,  and,  at  htf  h 
sible.  freqoeneies,       syDcbrooiam 

beoomes  ioereasingly  diffi- 
cult  tbo  higher  tbe  o amber 
of  phaies.  Seriee  workiof; 
Impoesible, 

Kot  sifected.  Neeeesary  to  have  ooncentt-ic 

cablet.     There  in  also  a  diffi  - 

oolty  in  ref^Qlating  pressure 

of  supply. 

StrSH  of  iDsolatioD  a  Stress  about  5*)  per  cent,  more 

Dcuiiiinam.  than  with  direct  ourreots  for 

any  voltage. 
Rotate,       Consist    of  Stationary.     Very   cheap  In 
dynamo   and   motor   oonstmctton.      LarRS    stxe 
eooplod.  Expensive,    rerjuire    air    blast    to    cool 

them. 
Extennivety        used.  Not  manv  used.  Only  efficient 
Very    efficient,    but   at  full  load  i  special  dutch 
remiire  commutator   or  rings  ;  ttartinj;  resistance 
aaa  bmshet.  reciuired. 

ieriis    wounds      Six  About    three  times  running 
times   runniiig  torque.    Low  efHcieocy . 
torque.     Iflgh    effi 
oiency. 

Most  euitable  crater  Can  be  used  ;  does  not  «;tve 
in  positive  carbon ;  such  good   results  as  con- 
no   noise    Ui    work^  tiauous  currents  ;  noisy, 
tag. 
Suitable  especially  forlSaitable  especially  for  large 
small  welds.  welds* 

Suitable.  Uosuitabla. 


Soitablei  Most  useful 
for  siortog  power  and 
steadying  prsisure. 


ITfLsaitable. 


increasing  rather  tliaii  diminishliig  Ihe 
The  elfiaency  of  poifftmm  BOton  is  ml 
that  of  direci-eorrent  motoia.    Tbe 
give  some  ide»  ol    tlie 
goaraotee  for  rarioos  sizes  : 

4    ,.     «...«^ «^.. — .   ii 

Id        .(  »«»»«#«»»*»*»»«#»ii  xj^^pi  »■»■■■§       ou 

J  10  fg  »««**4»*«**«    mfHt**w*mi  mi H— 111  w6 

The  preceding  table  is  a  •ommarf  o(j 
disadvantages  of  continuous  and 
sidered  from  the  point  of  view  of  tlie  1 
power  in  factories,  and  the  general 
continuous-current  motor  is  tbe  best  all 
neering  shops,   espedallj,   where  Hi 
electric  welding,  electric  tnctioii, 
lators  may  all  be  employed,  the  ads 
type  of  generating  plant  is  otmocut — F. 

Queation  No,   30.^DtseaBS^   frotn  the 
tbe  Bfighton  systam  of  Ghai|iag  fer  4 
the  reduced  rate  comes  ttile  iotee  after  i 
hours'  average  use  per  day  rss|iastirahr> 
ease  when  a  charge  of  8d.  per  eeis  for 
2d,  per  unit  after  ia  introduoid  to  replaeei 
of  6a.  per  unit. 

Best  An$vxr  Uf  No.  30  f'iriRafidid  ICk^^l 
system  of  charging  from  the  eooi 
It  is  to  be  assumed  that  the  priee 
is  not  greater  than  the  uniform  charge  i 
otherwise  there  will  be  diaoootenL    la  CJ 
wiU  be  some  difficulty  in  grasping  the 
consumers  will  not  see  the  object  of  de| 
'*  discount  on  quantity*'  system.     When 
educated  they  will  expect  tbe  diaeo<tiita»  and 
consumers  will  consider  it  an  exoellsiit 
many  cases  it  will  make  the  light 
these  consumers  will    increase    tbdr 
There  are,  however,  many  dindvaiit^Qii  ^ 
from   the   ordinary  consumer's   point  of 
private  bouse,  where  there  are  l^ts  in  aU 
an  example.     The  householder  uses  tw^\^ 
from  dusk  till  11  p.m.,  and  shottU  get  a  (^ 
any  accidental  or  careless  lea>4ng  on  of,  saj 
lights  will  make  tbe  oLiximttm  TiTBnin4 
deprive  tbe  consumer  of  the  disoooBi  not  for  1 
but  the  half  year.    This  is  a  vety  good  i 
and  is  most  certain  to  be  takee  advaal 
party  is  to  be  held,  there  is  always  the 
round  to  tbe  supply  station  to  have  tbe  I 
circuited.    Very  often  this  will  be 
nreceding  the  event,  and  the  diseoQOt  will  I 
I  consider,  a  very  weak  point  in  the 
popular  point  of  view — there  is  too  modi 
rcijuired  in  order  to  get  cheap  electricity* 
sumers  have  to  be  very  can^ful  to  turn  oti  i 
room  before  or  soon  fldfter  turning  on 
Now,  although  a  consumer  may  So  tim^ 
find  it  very  difficult  to  make  his  serva 
these  objections  are  popular,  and  will  appljpl 
of  the  consumers.    To  those  who  qii 
about  ele^.tricity  supply  and  tbe 
will  be  at  once  apparent  that  tbe 
important  piirticuLir — viz.,  that  it  takes  i 
time  of  maximum  demand.     The 
from  using  electric  cooking  appaniiu  in  tbe^ 
requires  too  much  currenti  and  wtO  in 
tight  bill     The  same  will  applv  to  mot 
will  charge    him   just  as   much  wheihs 
switched  on  in  the  day  as  in  the  evenii^ 
has  no  preference  over  the  night  londt  and  I 
and  rightly  so,  as  unjust     It  may  be 
consumer  requires  his  discount  he  must 
conditions,  and  should  not  eacpeei  it  if  he 
he  does  expect  it.    It  annoys  him  to  see 
enjoying  cheap  electricity  while  his  is  dear,  i 
a  better  consumer,  but  has  matle  a  !   * 
night     Tbe  three  hours'  aversce  tise  £s  ton  J 
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ipting  reward  which  almost  no  one  can  attain.  It 
prize  competition — the  conditions  are  so  onerpus 
care  for  the  trouble.  The  "  two  hours "  is  more 
e,  and  will  be  appreciated,  but  still,  it  is  rather 
few  will  obtain  the  reward.  The  "  one  hour " 
ourse,  meet  with  great  approval,  and  Mr.  Wright 
n  that  consumers  above  one  hour  have  paid,  or 
aid,    their  standing  charges,   and   are   therefore 

0  the  discount.  Taking  the  case  where  8d.  and 
iiarged,  instead  of  an  uniform  6d.  (previously  used), 
raise  such  opposition  that  the  unfortunate  engi- 
soon  be  only  be  too  pleased  to  make  it  6d.  and 
)  not  fair  to  those  consumers,  bad  ones,  perhaps, 

probably  big  shopkeepers  who  close  early,  but 
my  have  done  a  great  deal  of  advertising  for 
icity  supply.  It  will  increase  their  bill  by  one- 
ey  will  not  use  the  b'ght,  and  there  will  be  an 
n  amongst  intending  consumers  that  the  price  is 
They  will  know  little  and  care  less  about 
i  demands,  and  will  not  use  the  light  A  scare 
od  does  a  large  amount  of  damage.  There  is  little 
ay,  except  that  the  system  has  worked  fairly  well, 
tiie  central-station  engineer's  point  of  view  it  is 
iccess.  However,  we  are  not  concerned  with  this 
system  which  would  give  great  satisfaction  is  a 
fsiem,  in  which  the  maximum  price  is  fixed  for, 
ours  when  the  station  is  heavily  loaded.  There 
in  in  use  at  Norwich  on  these  lines,  except  that 
Qiun  price  is  charged  for  a  longer  time.  It  is  a 
t  mistake  if  in  these  matters  timidity  makes  the 
hard  to  obtain.  In  your  issue  of  the  21st  ult. 
>L  Pancras  as  an  ''awful  example"  of  this  policy. — 

ELL. 

io  No.  30  {awarded  2s.  6d.), — Speaking  from  the 
8  point  of  view,  the  case  is  one  of  the  ratio 
oaximam  demand  in  amperes  and  total  demand 
-hours  per  day.  The  lower  this  ratio,  the  more 
)  would  be  the  Wright  system  to  the  consumer. 

set  of  conditions  as  to  the  all-round  price  of 
le  time  daring  which  the  high  rate  is  charged,  and 
charged  then  and  at  the  low  rate,  there  is  one 
kbove  at  which  the  systems  balance,  while  any 
do  would  favour  the  all-round  rate,  and  a  lower 
Id  render  the  Brighton  system  the  cheaper.  In 
[noted,  all-round  price  is  6d.  per  unit ;  Brighton 
L  for  one  hour,  2d.  afterwards.     This  ratio  works 

—  =  -I — that  is,  if  he  burns  his  maximum  number 
tal     ^ 

1  hours  per  day,  or  if  he  burns  lamps  during  the  day 
mnrnm  current  is  two-thirds  total  ampere-hours, 
klerial  to  the  consumer  whether  he  pay  one  way  or 

If,  however,  the  ratio  be  one-half,  he  would  gain  by 
ton  system,  while  if  it  rose  to  five-sixths  he  would 
led  more  cheaply  on  the  all-round  system. 
,  therefore,  a  consumer  who  has  many  lamps 
once,  and  burning  only  short  hours,  would  not 
ed  by  the  Brighton  system,  while  one  who  had 
ning  few  in  number  or  many,  but  for  long  hours, 
1  ids  bills  greatly  decreased. 
take,  in  the  first  place,  a  case  of  a  large  shop 
7, 200  32-c.p.  220-volt  lamps  taking  '6  ampere 
me  would  probably  bo  alight  all  at  once,  and  the 
riit  would  average,  say,  1^  hours  per  day,  or 
m  winter  and  half-hour  in  summer  in  case  shop 
iboat  6  p.m.  : 

wi  rate  of  6d.  per  unit,  say,  for  310  days  per  year, 
Ltibs  east  would  be :  10,230  units  at  6d....  =  £255  15  0 
ptaD  system  in  icinter  we  have— 2^  hours  : 

iMitastSd « =  £0  14    8 

ttiiiitsat2d =     0    5    6 

Ivonedrnj =     10    2 

jetted,  per  unit,  55  at  6d =     1    7    6 

%W^7 0    7    4 

ts^rerage  half  •hoar  daily  for  four  months  ^  1, 133  units, 
Id.   ^ =  £37  15    4 

t,  1,133  anils  at  6d =     28    6    6 

issfoormontha 9    8  10 

r 


On  the  whole  year's  working  we  have,  therefore; 

At  old  rate,  10,230  units  at  6d ^ =  £255  15    0 

At  new  rate — 
Summer    consumption,    no   rebate*-l,133 

units  at  8d =    £37  15    4 

Winter  -  22  unite  every  day  for%ight  months, 

no  rebate =5,346  unite  at  8d.  ..« =:     178    4    0 

Remainder,  3.651  unite  at  2d =      30    8    6 

Total    246  17  10 

Saving  by  new  system ^ £8  17    2 

This  case  probably  is  too  good  for  new  system  owing  to 
summer  average  being  taken  too  low  and  winter  too  hlj^h. 
In  practice  the  balance  would  likely  be  against  new  system. 

For  the  second  illustration  take  a  large  hotel  or  private 
house  where  lights  are  burned  steadily  until  late  at  night. 
In  this  case  the  maximum  demand  may  be  taken  as  60 
16  c.p ,  the  average  at  40,  and  average  time  per  day  as  six 
hours : 

Then  60  lamps = 18  A.  one  hour  at  8d.  per  unit — 

=  four  units  at  8d =     2    8 

(40  lampe  =  12  A.  for  six  bours=16unit8)-4=:12  unite  at  2d.     2    0 

Cost  per  day  new  system T,    4    8 

Coet  old  system,  16  units  at  6d 8    0 

Saving  per  day    .- 3  4 

Foryear=365xl6x6d =  £146    0  0 

xr-.«,  .«.f^.«     7365x   4x8d.=  £48  13    4\  -       jli  iq  a 

New  system  =|3g5^j2x  2d.  =    36  10    0/ =      84  13  4 

Total  saving  «.« £61    6    8 

T.I  . «  maximum 

In  these  two  cases  the  ratio  — ^-^ ^ was    m 

total  ampere-hours 

Case  1 :  winter,  f  gain  on  new  system ;  summer,  f  loss  on 

new  system ;  ratio  at  which  prices  balance,  §. 

In  Case  2  average  ratio  is  ^,  showing  a  gain  on  new 
system  all  the  year  round. 

It  may  be  noted  that  frequent  meter  inspections  favour 
the  consumer  on  this  system  very  considerably. — W.  H.  I. 

[N.B. — We  have  received  a  very  large  number  of  excel- 
lent answers  to  this  question,  but  several  of  those  replying 
have  considered  the  subject  from  the  station  engineers 
point  of  view.  The  consumer  wants  the  reduction,  and  as 
a  rule  does  not  care  for  calculations  or  reasons. — ^Ed.  E.  i?.] 


LEGAL   INTELLIGENCE. 


IMPROVED  ELECTRIC  INCANDESCENT  LAMP. 
Action  against  the  Edison-Swan  Company. 

In  the  Queen's  Bench  Division  this  week  the  case  of  the 
Improved  Electric  Glow  Lamp  Company,  Limited,  v.  the 
Edison  Swan  United  Electric  Light  Company,  Limited,  came 
before  Mr.  Jastice  Mathew.  This  was  an  action  for  damages  for 
breach  of  contract  for  the  supply  of  electric  lamps.  Counsel 
representing  plain tifb  were  Mr.  W.  R.  Bousfield,  Q.C.,  Mr.  Roger 
Wallace,  Q.C.,  and  Mr.  A.  J.  Walter ;  for  defendants,  Mr.  J. 
Fletcher  Moulton,  Q.C..  and  Mr.  J.  C.  Graham. 

In  opening  the  case,  Mr.  Bonsflem  said  tbe  plaintiffs  were  a 
new  company,  while  the  defisadante  were  old-estaolisbed  and  well 
known.  Tbe  new  company  bad  brought  out  a  new  lamp,  called 
the  "Glow"  lamp,  and  bad  negotiated  with  the  defendants  as 
regards  tbe  manufacture  of  that  lamp.  Evidence  was  called  to 
show  tbat  the  plaiptiff  company  bad  suffered  damage  by  reason 
of  tbe  non-delivery  of  tbe  lamps  contracted  for. 

Ultimately  an  arrangement  was  come  to  by  which  tbe  defendant 
company  agreed  to  pay  tbe  plaintiffs  £750  as  compensation  for 
delay,  with  costs.    Judgment  accordingly. —/VnaTicia/  Times. 


ACTION  BY  MESSRS.  SALMONY. 

In  tbe  Westminster  County  Court  on  Tuesday,  bis  Honour 
Judge  Lumley  Smith,  Q.C.,  bad  before  him  the  case  of  Salmonv  v. 
Thierman,  in  which  tbe  plaintiffs,  Meesrs.  Salmony  and  Co.,  elec- 
trical engineers,  carrying  on  businees  at  Charing  Cross-road,  sued 
tbe  defendant,  who  carries  on  businebs  at  Liverpool,  to  recover 
payment  of  an  account  of  £10  odd  in  respect  of  an  eleetrioal 
resistance  made  to  his  order  and  other  sundries  supplied. 

The  plaintiffs  called  evidence  to  prove  the  order  and  delivery  of 
the  goods,  and  tbat  tbey  were  in  strict  accordance  with  tbe 
defendant's  instructions.  In  cross-examination,  tbe  plaintiffiB' 
witness  admitted  tbat  galvanised  iron  wire  was  used  in  tbe 
making  of  tbe  resistance,  and  contended  tbat  it  was  tbe  proper 
material  to  use,  alUiougb  in  some  cases  German  silver  and  other 
metals  were  employed. 
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The  defendMit'0  oooieotioii  wm  that  the  retistaoce  was  about 
four  times  «a  i%t$fo  as  it  need  have  been,  and  that  it  wan  con?o< 

?[ueQtly  useloM  for  the  purpoae  for  which  he  wished  to  nse  it.  He 
iirther  contended  that  it  was  altogether  different  from  the 
reaifltance  nhown  in  the  plaintiffa*  catalogae,  and  from  which  be 
gave  the  order.  Me  had  offered  to  pay  the  pUintiffi^  a  reduced 
pHoe  for  it  in  the  hope  that  be  mig^t  be  able  to  make  u^e  of  it  in 
connection  with  another  contract,  but  they  refueed  bin  ofTer. 

After  hearing;  other  evidence  his  Hettetir  irave  jodgment  for  the 
pUintlffd  for  the  amount  claimed,  leea  £1  in  reepect  of  one  of  the 
Iteum*    Coete  were  allowed. 


COMPANIES*  MEETINGS  AND  REPORTS. 


CITY  AND  SOUTH  LONDON  RAILWAY  COMPANY. 

The  twenty  seventh  ordinary  greneral  halt-yearly  meetioK  of  the 
City  and  South  London  Railway  Company  was  held  on  the  2dtb 
ult.,  at  Winchester  House,  01 J  Broad  street,  Che  chairman  of  the 
Company  (Mr.  C.  (Jrey  Mott)  presiding. 

Id  moving  the  adoption  of  the  report  and  accounta  (pnbliahed 
in  our  iaaueof  the  2lBt  ultO,  the  Glialriiuui  said  he  was  sorry  the 
directors  were  not  able  to  propose  an  increase  on  tbe  dividend  of 
the  past  year,  altbou|;h  they  were  enabled  to  give  the  same  return 
to  the  sSareholderit.  He  was  glad  to  say  that  the  extensions  were 
going  on  very  satisfactorily.  Considerable  progree»  had  been 
made  at  Ftnsbury  pavement,  where  the  station  tunnel  waa  com- 
plete, and  the  other  would  soon  be  finished.  Both  tanneU  were 
nearly  finished  for  the  whole  length  of  Moorgate -street.  The 
tunnels  on  tbe  south  side  were  nearly^  completed.  One  of  the 
tunoeU  coming  from  that  station  northwardif  towarde  the  City 
was  nearly  a  third  of  the  way  under  the  river.  There  was  likely 
to  be  delay  in  consequence  of  the  necessity  of  supporting  the 
structure  of  the  church  of  Ht.  Miiry  Woolnoth.  but  the  expense 
thus  occasioned  would  be  [>Aid  by  the  church  authoritiee.  In  their 
Bill  power  was  nought  whereby,  if  tbe  opening  of  the  new  line  should 
be  delayed,  and  any  extra  expenditure  fiboutd  be  incurred  in  the 
4bape  of  dividend  on  the  preference  shares,  they  should  be  enabled 
to  pay  the  necessary  sum  out  of  capital,  the  question  whether 
this  should  not  be  taken  as  a  part  of  the  claim  atrainnt  the 
church  having  to  be  determined  by  an  arbitrator.  Tbe  Board 
had  also  bought  property  in  connection  with  the  Clapham 
extension.  Tney  were  now  negotiating  with  the  contrac- 
tors on  the  subject  of  the  extension.  The  Company  was, 
of  course,  providing  for  tbe  increased  generating  power  at 
the  existing  station.  The  directors  were  in  negotiation  with 
part  160  who  were  willing  to  carry  out  an  extension  of  the  piece  of 
line  between  the  Borough  Station  and  King  William-street,  and 
who  had  deposited  a  Bill,  with  the  approval  of  the  Board  of  the 
City  and  Sooth  London  Company,  for  the  construction  of  a  railway, 
to  be  known  as  the  City  and  Brixton  Railway,  which  would  run 
from  the  Borough,  vid  St.  George^s- circus  and  Kennington^road, 
to  Brixton-bill,  but  taking  a  direction  not  very  far  from  Waterloo 
Station  to  Westminster  and  Lambeth  Bridges,  thence  turning 
up  the  Kennington  road,  and  so  on  to  Hrixton^hill.  It  was 
proposed  that  that  now  line  should  be  leased  to  the  City 
and  South  London  C^omftany,  who  would  work  it  by  means 
of  the  increased  [tower  they  were  providing  in  connec- 
tion with  their  trenerattng  station,  on  terms  which  tbe 
direotort  believed  would  be  mutually  profitable.  Beyond  this 
tbe  Boftrd  had  arranged  with  the  Central  London  Company,  whose 
line  was  now  being  constructed  from  the  Mansion  House,  up 
.  Holboro  and  Oxford  street,  to  Shepherd's  Boab,  that  their  two 
stations  should  be  connected  by  a  short  subway,  thereby  creating, 
it  was  hoped  anri  believed,  a  large  interchange  of  traffic.  Tbe 
City  and  South  London  Company's  station  at  Finsbury  pavement 
wan  opposite  the  booking  oHice  of  the  Metropolitan  Railway,  and 
tbeir  passengers  would  bo  landed  within  a  few  yards  of  each 
other  place.  Another  interchange  of  tralhc  would  tske  jilaoe  at 
I/>ndon  Bridge  with  the  ^Soutb-Eiistern  and  London  and  Brighton 
Railways,  and  provision  bad  been  made  for  platform  acoommoda- 
tion  between  those  two  companies  and  the  City  and  South  Loodofi. 

The  motion  was  seconded  by  Kr.  B.  BaalMuy.  and  agreed  to. 

A  further  motion  declaring  a  dividend  of  it  per  cent,  waa  alio 
adopted,  and,  the  chairman  having  been  re-elected  as  a  retiring 
director*  the  prooeediogs  terminated. 


CENTRAL  LONDON  RAILWAY  COMPANY. 

The  report  states  that  three- fourths  of  the  main -line  tunnel  and 
Oiie-h4lf  of  tbe  station  tunnels  are  ready,  and  nearly  tbe  whole  of 
the  lift  and  staircase  ihafte  have  been  constructed.  At  the  Bank 
Station  tiM  subway  for  pipee  is  complete,  ani  the  public  subways 
are  well  forward.  The  total  amount  ex(*ended  to  date  Is  £?  *"*=  '"^ 
The  estimated  expenditure  for  the  current  half-year  m 
leaving  a  further  outlay  in  f^ubscquont  half-years  of  li  ' 

Tbe  helenoe  due  to  the  Electric  Traction  Company  on  onginoors' 
oertifleetee  la  ^224,447.  The  debit  to  capiul  account  is  £199,0QC. 
The  total  capital  authorisod  consists  of  i2,H50,Uu(l  »harort  and 
stock  and  £90U,Ut»U  in  loans,  making  together  a  total  of  £3.»XK),000* 
The  atoQUnt  of  capital  created  £2,8^)0, WO,  and  amount  received 
thereon  £1,407.^42.  leavimr  tbe  amoont  uncalled,  less  the  payment 
in  advance,  £7<K»,498.  The  amount  uniasued  is  i:68!2»O0a«  with 
reepect  to  which  a  note  to  the  account  states  **  tBe  tharee  have 
been  subeonbcd  under  a  binding  contract  with  the  Eleotrte 
Tnotloo  Compeny,  Limited,  and  their  suooeieort.  for  the  ptyoiefit 


of  the  sums  subecribed."    The  amount  reoilfed  on 
during  the  half  year  was  £8,7'^,     The  tntereet  of  3 
the  paid  up  capital  ie  £21,060.    The  total  milee|ce  ai 
(i  miles  and  35  chains. 

The  half  yearly  general  meeting  of  thia  Cdmpaoy  w 
the  2nd    inst.,    under  the  presidency  of  Mr,  M.  Tea 
moved  :  "  That  the  reporu  and  aooounti  be  adopted,  ao^ 
payment  of  interest  at  the  rate  of  3  per  cenL  p 
paid-up  capital  of  the  Company  be  approved," 
Ctilroee  seconded  tbe  motion,  which  was  adopted 


EDINBURGH  STREET  TRAMWAYS  COMPAl 

The  report  of  the  directors  of  the  Edinbatgh  Sireei 
Company  for  the  half-year  ended  Dec.  I  last,  to  be  evl 
the  ordinary  meeting  to  be  held  in  Edinburgh  on  the 
according  to  tbe  Financial  Time*,  statse  that  the  toti 
have  been  £18,8.^7,  and  the  total  oniinary  expeodki«v( 
showing  a  net  profit  of  £*J,563.  to  which  has  te  bi 
balance  from  last  half  year«  £b9'2^  making  a  Ce^  el 
interest  on  mortgages  £1162,  leaving  a  balance  of  £^ 
directors  propose  a  dividend  at  the  rate  of  Is.  4*1,  pel 
of  income  tax,  leaving  £703  to  be  carried  forwara. 
traffic  receipts  from  cars  and  omnibuses  show  an 
£2,350,  earned  for  the  most  part  during  the  autumn, 
and  open  weather  generally  prevailed.  The  net  reri 
working  of  the  traffic  as  a  whole  shows  a  satisfaei 
The  directors  have  been  in  negotiations  with  the  C 
Leitb  and  Edinburgh  for  the  sale  of  the  tramway 
regard  their  negotiations  as  now  concluded,  sub' 
tbe  approval  of  the  shareholders,  It  will  be  m 
special  meeting  at  an  early  date  in  order  to  subi 
agreements,  which  are  in  course  of  preparation 
holders.  Full  details  will  be  given  to  that  mc 
directors  content  themselves  at  preeont  by  an 
viaionally  that  the  price  for  the  fioith  line  is  JCsB^iiHO 
Portobello  line  £4U,<MJ0, 


i^ 


ST*  JAMES  S  AND  PALL  HALL  ELECTRIC  UGHT  ( 
LIMITED. 

Directors  i    Eustace  J.   A*   Balfoor,   6eq  .  ebati 
Clark,  Esq  ,  F.R.S*.  vice-chairman  ;  Sir  John  H. 
Bennett   Fitch,    Eacj.,   M.I.C.E.  :    Walter    LeaJ 
manager  and  secretary  :    Frederic  J»   Walker* 
S.  T.  Dobson,  A.M.LC.B.,  M.LEE. 

Report  of  the  directors,  with  abetraot  of  eooonnte  tm 
Dec.  31*  1897,  to  be  presented  to  the  shareholders  alll 
general  meeting  to  be  held  at  tbe  oiiioes  of  the  Cooipaii^| 
street  C^tral  Station,  H olden  square,  VV.,  on  Tooedey, 
12  noon : 

Tbe  extension  of  Camaby- street  station  is  on  the 
Dletioo,  and  will  soon  be  equipped  with  a  full 
It  has  been  working  fattsfactoruy  throuffhoot 
tion  with  the  station  at  Mason  s  yard.     Steady 
made  in   the  increase  of  the  Compn 


on  tbe  pell 


tuBk 


o^feHn 


eumers,  and  the  principal  streets  ol  1 1  vre 

electricity.     An  agreement,  dated  Dv- ,    ,-,    ,  >J7» 
with  the  liolders  of  founders'  shares  by  which,  subject 
tion  by  the  shareholders,  they  will  receive  an 
ordinary  shares  at  |jar  in  exchange  for  each  founder's 
exchange  to  take  effect  as  and  from  Jan.    1,  18119^     h 
carry  out  this  agreement  step*  are  being  taken  to  i 
canital  of  tiie  Company  1^  £»»0,0<I0  by  the  creation  ol 
ordinary  shares  of  £Ji  each,  of  erbieh  i%€00  £6 
iMued  at   par  to  the  holdem  of  the  fcwodefiT 
give  the  Company  £60. (MM)  additional eapHal  ai 
ellect,  extinguish  the  founden^  tharee.     A  notice  of  a  d 
deal  with  the  matter  after  the  general  meeting  ia  0}fm^ 
the  report.     The  net  earnings  of  the  C<»mpanjr 
year  have  amounted  to  £:2{),<l{i3.  17*.  7d.     Of  thie 
was  distributed  in  August  last  in  payment  of  an  fnl 
at  the  rate  of  7  per  cent,   per  annum  (or  the  hall-; 
June  30,  1897.   on  the  ordinary  sharee,   and  of  7   p^- 
annum  on  tbe  preference  shares.     The  balance,  £2^00^ 
together  with  the  undivided   profit  of  £3i7.  ISe.  fd, 
year's  account,  leave*  £22,425.  &».  4d.  now  to  be  deaJt  if 
directors  pro[)Ofe  to  divide  the  amount  as  followv  : 

(A)  By  payment  of  a  dividend  at  the  rate  ol  7  per 
oent.  per  annum  on  tbe  preference  shares  fit 
the  second  half  of  the  voar   .,.....,, .,.,.,    C^ 

{B)  By  payment  of  a  dividend  on  the  ordinary  ehafea 
for  the  aecond  half  year  of  Us,  per  eliaf% 
making,  with  the  Interim  dividend  paid  oa 
Aug.  2  last,  a  total  distHbotion  of  li|  per 
cent,  for  the  year    ,... ....»....,.,.,..*..*„,     l<k 

(C)  By  payment  of  a  dividend  ol  £T^  lOi.  4d.  per 

share  on  the  founders'  shares  .*,,,.».,,..>. % 

(D)  Amount  to  be  earned  forward  lo ordinary  thiin* 

holders'  unduided  profit  aooonnt   


8ir  John  H.  Morris,  fCC.SL,  and  Mr.  Beooea  fitdi, 
are  the  directors  who  retire  by  rotation  nnder  Claa 
articlee  of  eaaoeiation,  and,  beiiig  eliffible«  offer  Hit 
re*eleetio(i.  Tbe  auditors,  Mewra.  Delottcev  Dveer*  0fi 
Od„  aleo  retire,  and,  being  eligible,  ofTer  tbeaiiel?«i  for  ti 
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a,642  18    6 


lllTKiriTM  Acaov^T  Year  ending    Dec*  31,  1897. 

To  Odneration  And  Dietribation  of  Electricity,     £ 
iclradiog  du«fi,   carriaxei  etc.  £d  514     I     2 
Fte,  water,  engine- room  etoraa        0i£l   19    2 

qI  esj^ioeerft  and  officers ],-l&4  12    4 

It  generAtiog  &tid  di^tri bating 

nm  ,„„...*.., »,*.*.*......*. 

ftod  maintenatioo,  as  followA : 
iiigv  (mcludiaif  altei-fttiotis), 
dta.  0d. ;  eni^nea  and  boilerSf 
3.  (k<  8d.  ;  dyuamo0« 
1&.  ;  oUier  m&chlDery, 
iCDooU,  sad  toola,  £3t37< 
1.  ;  aocumQl&tors,  £$2.  2b.  2d.  \ 
I  (lit  «tat!one),  £64.  3f .  ;  main 
M  ftnd  cbitoiiej  &b&ft,  £1.200 
iiif^    «od      rep&irinjst     public 

I  ,,.... 

and  main  ten  an  ce  of  maiDB  . , ,     1 J  45 
meofifl  e^EpenesB 112 


3,773 


5    2 


■Table  ,, 
nd  taxea 


To  Ben  Is,  Ratea^  and  Taxe». 

, 246    i»    0 

........     2,456    8    6 


To  Management  Kxpenfl^e. 

?«'  remanerattoei  . 2,500    Q  0 

d   manager  a  ad   e«cretAry, 

BBf ,  clerks,  G^nvjMB&Tf  etc.  ,,.  ^1,46:)    9  5 

iTf,  print in|7,  and  advertialng  213  19  A 

eetaoluh  men  t  cbargie« .  ^ . . , . , .  S94    0  0 

■  of  Cottipttiiy,,. ,,  78  15  0 

fer  debenture  c* bock  holders..  52  IQ  0 


17.977  11    2 


2,701     8    6 


6,70d 
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To  Special  Charges. 

» 485  14 

teatinif  tuetere  .^. 24    3 

■  Trade  audit 60    0 


To  l>6prec!iaUon. 

tion  on  baildiogA .        41Q    3    6 

pEHnt.  machinery,  etc.  S, 850  16    ti 


569  IB    5 


9.270    0    0 


of  salee  on  old  plant............... 

canied  to  net  revenue  acco1loc^ 


37|349 

1 

$ 

3sa 

1 

1 

30,534 

2 

6 

lorrent,  after  deducting  proviiion  for  bad 
ttbtf  Ell  debt  A  {at  6d.  per  unit,  leei  rebate) 

dec  contract...........  ...„,,.,,..., 

IfhtiDg  - ^ --.. - 


£68.209    5    3 
£      i*   d. 

e3.B6lt  14  II 
1,210  4  10 
1,497    3    2 


I  meten  on  confiumertt'  protniies 
cdvable .........,►,,....... 


k«  0(D  puroliaaes 

lid  materiali^  stores,  etc.   ... 
Um,  Ahareboldere'  lista  aold. 


et<:. 


66  376  2  11 

1,528  11     5 

128  16 

40  7 

106  13 

4  1 

4  5 

m  6 


£68.269    5    3 


D^x' 


:jl,  l§97.    £ 


«<.  d. 
U     0 
50,000    0    0 


Ue>  ER.%  L  B a  LAN  C£-Sh  EtT, 

iCOTOtit — amooot  received ,«  ...,. 

Beak,  LiEDited,  temporary  loan  .,...,..,,.,... 
'  tndfltmen  and  otberfi.  dae  on  construct; ion 
mt  ukd  tnachinery ,  fuel  etorefl,  etc, ............         3, 197 

f  er^iiorB  on  open  accounts 2,8 15 

tQie»tock-bolderii,  for  in teresr^  accrued,  le«<! 

p»yibIeJan,  1,  JS98 996 

addiTidcnda 28 

irtterve  fund 15,000 

"M9«  sccnunt — balance  at  credit  thereof, 
(51.  I3i.  -id. ;  Icen  interim  dividends  paid  on 
reaccandordinary  shares,  £6  1^96.  1  Off.  ......       22J25    3    4 


16 

a 

13 
8 
0 


344,433    5    S 

£       a.    d. 
■ccoant  -amount  ez|]ended  for  works,  leas 
eiitioa  to  date ....     254,077 


libare  on  freehold  eite  etc. 
OQ  band^oal,  £226.  13ii.  6d.  ;  Uimps, 
»,  6d.  ;  meters  and  switcbe?^  £1,629. 
Id.:   general,    including  oil^    wa^ia,   etc.. 

K  174-  8d ............ 

debtOTH    for    current  aupplied,  £i6,9<.i6 

.  I  oCber  debtors,  £536   His,  9d. . . 

buiker«{ Lloyd's  Bank.  Limited),  £16,942. 

L  ;  catfa  ID  band,  £^3.  5«.  .3d......  .....  

Mvve  fund  in  vestments,  cost  of  (Canada 
ni...  Cape  34  per  cent.,  and  India  3  per 
toek ........ 


2  5 

37,450  13  10 


3.436 
17,443 
17,026 


0    9 


15,mK>    0     0 
£344,433     5     H 


Btatemzkt  of  ELKcrmioiTY  Gi£3ceratbi>,  Sold,  eto.,  Veab  innuro 

PEO.  31,  1897, 

Board  of  Trade  uniti  generated.. 3,386,944 

yuantity  ntilisod — 

Sold  to  Gon«umerB  ,..,....,  «. ,,,,,,. ,,,^     3,02S,242\  «  f..^  .qc 

U*edon  workt....,..,.,.,.. 48,944/  ^*^'^*»^ 

Quantity  eicpended  in  distribution — 

In  batteries  .,.. „,♦,.,,♦...., »,„,,.,...,.,        8,730\  tjja  7qj. 

In  feedOT .„.,.. «     240,064/  -^»t/^ 

Quantity  accounted  for......... 3,325,980 

Quantity  unaccounted  for..... „... ♦.....,,... ^..........  60,964 

Number  of  lampe  on  circuit,  Dec*  31,  1897.... .»..»,,.  126.827 


WATERLOO  AKD  CITY  RAILWAY  COMPANY. 

Tbe  report  states  that  the  final  c|^il  on   the  shares  has  now  been 
received,   and  that  the  iharea  will  be    converted  into    general 
capital  atock,  witb  all  the  rights  and  privilegee  of  the  bolders  of 
exiftting    ebaree.      The    total    expenditure  to  date  is  £473.773, 
£113,170  of  which    was    received    during    the    half  year.      The 
efltimated  expenditure  on  capital  account  for  the  current  half-year 
te  £62,000,  and  in  aub««tjuent  half-years  £41,20<I,  makiuj;  a  total 
of    £103,000.     The  following  i^  a  copy  of  the  engineers^  report : 
^'  All    the  tunnels   are  finished    except  a  portion  of   the  white 
glared  tiling  in  the  up  City  station  tunnel,  and  in  the  inclined 
approach  to   the  Central    London    Company's   subways   at    the 
Mansion     Honse.      In     tbe     down      or     aonthem     tunnel    tbe 
permanent    way    has    been    laid    from    Waterloo   to    the   creefl- 
over    road    at    the    western    end    of    the    City   station,  and    In 
tbe    up    or     northern     tunnel    the    permanent     way    baa     been 
laid   from    Waterloo    to    the    river    shaft,    and    the     retnaining 
length    of    road  lay  in  (T    ie    in    band.      The    low-level    staUon 
at    Waterloo    is    Snisbed,    and    all    tbe    three    communications 
between  tbe  high  and  low   level  stations  will  be  completed  early 
next  month.     The  yard  for   the  terminal  sidings  at  Waterloo  is 
liniehcd  and  ballastod^  aud  more  than  half  of  tbe  sidings  have 
b(^n   laid.     The   whole  of    the  permanent- way  material  for  tbe 
sidings  are  on  tbe  ground.     In  the  generating  stations  tbe  first 
portion  of  the  engine  and  boiler  hoosei!  is  ready  for  tbe  reception 
of  the  machinery.     All  the  boilers  have  been  delivered,  and  these 
have  been  fixed.     Two  engines  have  been  delivered  and  are  being 
fixed,  and  it  is  expected   that  current  for  experimental  purpo^ies 
will  be  available  about  tbe  middle  of  February.     In  addition  to 
the  englnei  mentioned  above,  the  remaining  four  machines  and 
the  whole  of   tbe   dynamos    are    nearly   ready,  and   the   switch- 
board work  and  other  apparattiis  for  tbe  station  is  far  advanced. 
The  travelling  crane  is  delivered  and  in  use.     The  olectrieal  work 
in  both  tunnels  is  now  complete  as  far  as  the  river  shaft.     Boyond 
the  shaft  the  contractors  for  the  electrical  work  are  following  on 
towards  tbe  Ctty  as  quickly  as  possible,  and  will  reach  the  cross- 
over road  in  the  down  tunnel  in  about  a  month.     The  rolling-stock 
has  been  delivered    to  the  London  and   South -Western  Railway 
Compfiny,  and  is  now  being  erected  at  their  Eastleigh  Carriage 
Works.     One  train  is  practically  complete,   and   the  others  are 
far  advanced.     The  signalling  arrangements   have  been  approved 
by  tbe  Board  of  Trade^     The  contract  for  the  same  has  been  let, 
the  work  is  in  band^  and  fixing  will  very  shortly  be  commenced. 
Tbe  works  now  remaining  to  be  completed  are :  ( 1 )  the  permanent 
way  in  tbe  up  tunnel  between  the  ^haft  in   the  River  Thames  and 
the  City  station  ;  (2)  portions  of  the  platforms  and  tiling  in  t^he 
City  station  and  inclined  approach  tuunelt  ftnd  the  short  staircase 
and  landing  connecting  the  inclined  tunnel  with  the  up  and  down 
platforms  :  (3)  the  remainder  of  the  buildings  at  the  generating 
etatiun  at  Waterloo.     All  the  above  will^  we  betieve«  he  ready  by 
the  middle  of  March.    The  large  lift  for  lowering  the  roUing-sfcock 
is  making  good  progress,  ^md  is  expected  to  be  in  working  order 
on  or  before  Feb.  2(>>     Of  the  two  temporary  exits  for  [^ssengers 
at  the  Mansion  House  (pending  the  completion  of  the  Central 
London  subways),  one  is  well  advanced,  and  it  ii  hO{.)ed   will  be 
ready  simultaneouBly  with  the  completion  of  the   VVaterloo  and 
City  Railway.  The  other  is  progressing,  but  its  completion  dependi 
epon  tbe  levels  of  the  s^  and  water  mains  at  the  eastern  end  of 
Queen  Victoria -street,  tne  exact  position  of  which  have  not  yet) 
been  definitely  ascertained  by  the  Central  London  Railway  Com- 
pany, by  whom  these  outlets  are  being  constructed." 


METROPOLITAN  RAILWAY  COMPANY. 

After  the  conclusion  of  the  ordinary  general  meeting  held  on 
Friday  at  tbe  Cannon -street  Hotel,  the  meeting  was  constituted  a 
special  one  for  the  consideration  of  a  Bill  conferring  further 
powers  on  the  Company  for  the  ventilation  of  their  railway  and 
the  working  of  it  by  electrical  power.  The  Chairman,  Mr.  John 
Bell,  said  the  Bill  wa.?  an  omnibus  Bill,  intended  for  the  improve- 
ment of  tbe  Company's  undertaking.  They  would  have  power  to 
make  additional  openings  in  the  streets  in  order  to  improve  the 
ventilation.  The  directors  had  for  the  past  10  years  been  con- 
sidering the  question  of  electricity  ;  25  years'  practice  assured 
him  that  electric  traction  was  the  solution  of  their  venttlatioo 
diificalty.  They  thought  they  were  now  on  the  way  to  nccure  it, 
but  there  were  great  diitjculties  in  the  way.  They  would  require 
entirety  new  stock.  There  was  no  dilficulty  about  pulling  trains 
of  200.  250,  or  300  tons.  The  queition  to  be  solved  was  having  a 
ftufbcient  reserve  of  energy  on  the  circle  in  the  event  of  two,  three, 
four,  or  more  trains  wanting  to  start  at  the  name  time  for  them  to 
do  so.  That  was  the  problem.  A  resolution  granting  the  director! 
the  necessary  powers  was  agreed  to. 


Tho  ordioi&ry  preneral  meeting  of  the  mombcre  of  the  Vorkehire 
House* to- Hou*»e  Eloctricity  t'ompany,  LkdiUkI,  was  held  on  the 
lit  Inst,  at  the  Oreat  Northern  Hotel,  Leeds,  Mr.  (jiroevenor 
Talbot  presiding.  The  report  And  accoiiot^  as  published  in  our 
ii9il0  af  2Ut  ult.  were  pmed.  Mr.  A.  G.  Lupban  and  Mr.  J.  T. 
Peanon  were  reelected  directors,  aod  Mr.  Johci  Gordon«  jun.,  WM 
rMppointad  auditor. 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES 

CONTRACTS  OPEN* 
Leoa  (8]pAltt).— Tenders  are  invited  for  electric  lightiny:  of  the 
town  of  Valderae  for  17  years.     Specifications  are  to   be  obtained 
from,  and   tendent   addreH^od  t<o,   Municipal  Aulhoritiee   of    the 
above  town.     Tenders*  by  Fob,  11. 

St.  dumoad  (France). —Tenders  are  invited  for  lighting  the 
town  by  electricity  or  otherwise.  Particulars  are  to  be  obtained 
from,  and  tenders  addressed  to,  Municipal  Authorities^  at  above 
place  I  Department  Loire)  by  .March  .^L 

Bratla  (RounuuU*).— Tenders  are  invito  for  the  electric  litfht- 
iug  of  the  town.  The  deposit  required  is  £6iM).  Specifications 
are  to  be  obtained  from,  and  tenders  addressee!  to,  the  Municipal 
Authorities  at  Braila  by  Feb.  iit  (March  4),  at  4  p.m. 

NovoroiMtak(RiuwlA),— Tenders  are  invited  for  the  construction, 

etc.,  of  an  electric  lighting  installation  for  the  town.     The  deposit 

is  5,iM)  roubles.     8 |)ec ideations  may  be  obtained  from,  and  tenders 

addressed  to,  the  Municipal  Autbodties  of  the  town  by  March  1  ( 13), 

Itadrm*. — The  Secretary  of  State  for  India  in  (.''rouncil  announce^ 

that  the  time  allowed  for  the  receipt  of  tendei-fl   by  the  Chief 

^'^n^ineer    for   Irrigation,    Madras,    for    the  utilisation   of   water 

Ppower  of  the  Poriyar  Lake  has  been  extended  from  Oct.  31,  1897, 

to  July  J.  1898. 

Bmaselft^ — Tenders  are  invited  for  electric  lighting  of  the 
*^fovernment  officeSt  rue  de  Cht'ne,  Brussels.  The  estimated  cost 
is  8,H*iU*72fr.,  and  the  deixjsit  recjuired  is  OOOfr,  Specifi- 
cations are  to  be  obtained  from^  and  tenders  addressed  to, 
Provincial  (Tovornment  Offices,  Brussels. 
JoTde«Ul«a  (&p«iii). ^Tenders  are  invited  for  electric  lighting 
'  the  town  for  2IJ  yean.  The  e«timated  cost  is  'i,5iM)  pesetas  per 
[inum,  and  the  depotiit  required  is  1,. 385  pesetas.  Specifications 
are  to  be  obtained  from,  and  tenders  addressed  to,  Municipal 
Authorities  of  the  above  towo«     Tenders  by  Feb.  6. 

Tipp««uy,— The  Guardian K  of  Tipperary  Union  invite  tenders 
for  the  erection  of  electric  bolls  in  the  workhouse  and  a  speaking- 
tube  connecting  the  Board  room  with  the  porters  office.  Full 
rticulars  can  be  had  on  application  to  the  Master.  No  charge 
»  be  made  for  preparing  plans.  Tenders  by  12  noon  on  Hth  inst. 
NoTorOMdftk  (Rtuala). —Tenders  Jire  invited  for  the  construction^ 
etc.,  of  an  electric  tramway.  The  deposit  required  is  5.ri00 
roubles.  Specifications,  etc.  (in  French),  are  to  bs  obtained  from, 
and  tenders  addressed  to,  the  Munioipal  Authorities,  Novorossisk 
(RuMia},  by  March  1  (13).  The  time  has  been  extended  from 
November  15. 

Edinbnrgti. -The  Lord  I'rovost  and  Magistrates  and  Council 

invite   t*indor»  for  the  wiring  of  the  police  station,  AbbeyhiU. 

L.  Suocification,    form    of    tender,   and   plan^   of    building   can   be 

Dudoed  at  the  ofiice  of  the  Resident  Electrical  Engineer,  .''•, 

iDewar- place,  Edinburgh,  on  deposit  of  £'i.  2m,,  winch  doponit  will 

]  be  returned  on  receipt  of  a  bona  fide  tender.     Tenders  inui^t  be 

■tent  to  Mr.  Thomas  Hunter,  W.S.,  town  clerk,  City  Chambers, 

Edinburgh^  by  to  morrow* 

Xodrtd.—Tbo  Secretary  of  State  for  Foreign  Affidrt  has 
received  a  despatch  from  her  Majeaty's  Chargi*  d'Atlairos  at 
Madrid,  endosing  copy  of  a  Royal  decree  announcing  that  a 
pablio  auction  for  the  contract  for  rejiairiog  the  national  sub- 
i  marine  telegraph  cables  during  the  next  Bve  years  will  be  held  at 
[Madrid  on  Feb,  22,  Further  particulars  as  to  the  cables  in 
•Qoeatlon  may  be  inspected  at  the  C/ommercial  Department  of  the 
Foreign  Office  any  time  between  1 1  and  5. 

K4K>lirtale.— The  Corporation  invite  tenders  for  the  following : 
(Contract  No.  I)  steam  dynamos,  balancer  and  boosters,  etc, 
SpeetdoatAOnt,  oooditions  of  contract,  and  form  of  tender  may  be 
f^mtHami  mlb  tbe  offices  of  the  engineers,  Messrs.  I^oey,  Clirehugh, 
IBtnttTi  10,  Dftlabay 'Street,  Weitminsterf  on  payment  of  £5.  fis., 
which  sum  will  be  returned  on  receipt  of  a  bona  fide  tcndei. 
Tenders,  sealed  and  endorsed  "  Electricity  Works,''  must  be 
delivered  at  the  oltioe  of  Mr.  Jas«  Leach,  town  clerk,  Town  Hall, 
Rochdale,  by  Feb,  10. 

WelTertuunpioB.— The  Public  Works  Committee  invite  designs 
and  tenderti  for  motor-vans  for  street  scavenging  and  the  con- 
vey anoe  of  road  materials.  Outline  ipocification  and  form  of 
Itoder  ean  be  obtained  on  application  to  Mr.  J.  \\\  Bradley,  C.E  , 
bomnffh  •aginMr  and  surveyor.  Town  Hall,  Wolverhampton, 
I  tmodmmg  do  so  at  their  own  cost  in  every  respect.  Draw 
Innafid  a  full  description  of  the  motive  power,  ca|Mw;ity,  and 
otEor  particulars,  addreeeed  to  the  Ch.-%irmaa  d  the  Publio  Works 
Comoqlttee.  to  be  delivered  by  February  7. 

&e«4q«,  •LW.^Tbe  Secretary  of  State  for  War  is  prepared  to 
receive  offers,  in  writitig,  ocoompanled  by  competitive  deaigos  and 
epeeiflcations.  for  the  supply  of  portable  dectrio  search  light 
apparatus,  i  lenorat  fiarUculars  as  to  re^iuiremonts  can  be  obtaint«<J 
oe  eppUoilioo,  either  by  letter  cn*  Mreonally.  to  A.  Major,  director 
^  «ra^  OOolraole,  War  Offioe,  Patl-mftil«  8.W,    The  oflTori  and 


2»l 


Itinffio 
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designs  must  be  delivered  at  the  War  O^ce,  Pall 
S.W.,  by  April  27,  addressed  to  the  Director  of  Armf 
and  marked  on  the  outride  ''Designs  for  Searr^h- Light  Aj 

GolpiuooA  (SpftiAX— The  Secretary  of  State  forForeifiii 
received  a  despatch  from  her  Majesty's  Consul  at  BtltNio,! 
that  the   Provisional  Board    appointed   in   conoectioii 
electric  tramway  which  it  In  proposed  to  lay  from  Zos 
Zumaya,  in  tho  province  of  Uuipu/ooa,  invite  plans  and  1  _ 

be  received  by  February  28,  for  the  ponstructioti  and  equlia^ 
of  the  line.     Further  particulars  of  the  conditions  of  tbe  >eni^ 
for  tho  abovenamed  tramline  and  branch,  which  together  mee  ^ 
310  miles,  may  be  inspeoted  at  the  C^immercial  Depiurtmeol  of 
Foreign  Office  between  11  and  6. 

Wimbledon,— The  Urban  District  Council  invite  teoden  1 
erection  of  an  electric  lighting  station  and  chimney  abaft  o* 
pumping  station  at  Wimbledon.     Plans  and  speotfioatloii  \ 
inspect^  at  the  offices  of  the  C'ouncirs  engineer,  Mr.  A«  H.  J 
A.M.LC,E.,39,  Victoria-street,  Westminster,  Loi  '       '"  *" 
bills  of  rjuantities  can  be  obtained  from  him  on  pay 
sum  of  £2,  2s,,  which  will  be  returned  on  the  receipt  i 
tender.     Tenders,  on  the  printed  forms,  are  to  be  deUvertd  i 
W.    H.    Whitfield,  clerk,  Broadway,   Wimbledoo,   by  6  t 
Feb.  9.     The  tender  to  be  accompanied  by  tbe  prioed 
quantities,  in  sealed  envelopes,  which  will  be  retarnod  eti 
to  the  unsuccoasful  competitors. 

Reddltch  —The  Urban  District  Council  are  firepared  to  J 

tenders  for  the  following  :  (Contract  1)  centra 
foundations  for  plant,  etc.  i  (2)  gas-producing  pI*ot  for 
(:j)  three  double  cylinder  gas-enginee,   toteJ  9fiO  b.p.;  (4) 
alternaton^,  total  2:^  kw.;  (5)  concentric  leed*covered 
cables  ;  (6)  alternating-current  transformers,  for  200  kw.;  (7)  i 
board  and  instruments  ;  (8)  countershaft,  pulleys*  ropes,  aad  1 
Sealed  tenders,  marked  **  Electric  Lighting/'  must  oe  aaofe 
Messrs.  Browning  and  Hobson,  clerks  to  the  Council, 
by  Fob   14,     Any  of  the  sfiecifi cations  can  be  obtained  1 
J.  A.  McMuUen,  M.I.E.E.,  Hornchurch,  Essex,  ooosulta 
to  the  Council,  on  payment  of  a  deposit  ol  £2.  2e,,  wbfi 
returned  on  receipt  of  a  bona  fide  tender. 

St.  Helena.— The  C\)rporation  invite  tenders  for  the 
work   in  connection  with   the  supply  of  electricity  for 
traction  :  engines,  condensers,  dynamos,   switcbboardai 
overhead  conductors,  fK)lee,  and  other  appurteaanoes. 
the  specification  may  be  obtained  from  Mr.  W.  J. 
clerk,  on   payment  of   £25  (to   be   returned   oa  receipi 
Corporation  of  a  bona  fide  tender).     Specifications  ana  drai 
can  be  seen  at  the  tempotary  offices  of  Dr.  .).  Hopkincosi,  FJ 
34,   Victoria  street,    London,   and    at    2!»,    Prinoeet  ttieelt, 
Chester,  and  at  the  Town  Hall,  St.  Helena.     The  ( 
also    be   prepared    to  consider   any   tenders  prov 
alterations  or  other  arrangement  or  system  that  a  ooQli 
desire  to  specify.    Tenders*  on   the  preeeribed  fonttt 
delivered  at  the  office  of  the  Town  Clerk  not  later  thaii 
189S. 

Seidila  (BtUgoriA).  Ilaroli  S-17.^Her  Majesty's 
State    for  Foroign   AtTairs    has   received    a    despatch 
Majesty's  Agent  and  Consul-general  at  Sophia  to  the  i 
the  Muntciimlii^  of  Sophia  have  tasued  a  notioe  inviting  I 
(a)  for  electric  lighting  of  tbe  town,  town  hall,  and  fire  ' 
barracks  ;  (6)  for  an  electrie  tramway  tor  the  town  and 
ings.     Only   bona    fide  electrical    (irma  are  allowed    to 
Tenders  must    l>e  in    by   March    5-17,   at   11    a.m«     A 
certificate  of   the  National    Bank  of    Bulgaria  ol 
accompany  each  tender ;   also  document*  showing  the* 
tracting  firm  has  already  successfully  carried  out  almilsr  ^ 
If  up  to  the  10th  22Qd  of  March,  at  lO.^it  a.m.,  a  [M 
reduction  of  at  lease  5  per  oenU  per  kilowatt* hour 
tender  is  received,  a  new  adjudication  will  take  place  on  1 
day  at  U  a.m.     SpeeificatioDS  are  to  be  obtainea  from  i ' 
of  the  above  town  (Ss,  prepaid),  where  tenders  are  to  be  4 
Further  particulars  may  be  obtained,  and  a  copy  of  the  b|) 
tion  and  other  papers  may  be  inspected,  on  applicsatioa  d 
Commercial  Department  of  the  Foreign  Offioe,  between  the  I 
of  1 1  and  3. 

Madme. —Tenders    are    invited   for   the    utilisation    el 
flowing  from  the  Periyir  Lake  for  purpoaea  other   than  i 
and  not  incompatible  with  the  use  of  the  water  for  drmk'  _ 
irrigating    season    extends    over    nine    to    ten    months,    de 
which  time  the   discharge  is   likely  to   be  from    l,l(»l  te 
500  cubic  feet  a  second,  aooordtng  to  the  demanda  lor  I 
and  the   available   quantity  in    the  lake.      Subjeoft  !• 
of  interruption   by  accident  or  droughty  eepply   omi 
throughout  the  irrigation  noasnn      No  eopply  eea  be 
at  other  times,  but,  so  long  aa  water  ie  avaUable^  i 
will  be  prepared  to  issue  it  in  meh  detij  qwMmkm  i 
to   it   advisable  with   refereoee  to   the  time  whieh   I*  1 
elapse  before  the  supply  is  replenished   by  the  eettlatf  it 
raina.    The  fall  from  the  tunnel  to  the  foot  of  the  hille  M 
mately  9U0ft.,  and  the  diatanoe  roaaaered  along  Ihe  eoon 
stream  about  6,84)Olt.     One  cubie  foot  per 

to  produco  over  6f>  effeeUve  horse-power* 
•ho aid   elate  the  quantity  of  water  reoiilred 
feet    per   second    and    the    annual    rent  oHma  for  m 
foot    per  second.    Ko  rent  will    be   ehaiged  for  the 
from  the  date  of  the  conosasion  ;  for  the  Moood  year  ll 
will  be  one-fifth,  and  an  additional  eharge  ol  one  fifth 
made  every  year  untd  Uie  full  rent  b  reached.    The  whole  4 
of  the  conoesaioD  mi^  be  verrendered  oa  ejr^er'e  nellei  I 
will  oonilnicl  eft  Ihiir  own 
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jpprored  by  QoYernment,  all  the  weirs  and  other  works  required 
to  divert  the  water  from  the  river  below  the  tunnel.  For  further 
iBfonnatloii,  application  may  be  made  to  the  Chief  Engineer  for 
Jniatitm,  Maarae,  by  whom  tenders  will  be  received  up  to 
Jily  1.1898. 

RESULTS  OF  TENDERS; 

Badltord.— The  Town  Council  have  accepted  the  tender  of 
Htmn,  Rootham  and  Jeakings,  Bedford,  at  £309,  for  building 
dBoee  and  stoierooms  at  the  electricity  works. 

AuBmarmiltlL — The  tender  of  Messrs.  Robey  and  Co.,  at 
{8,810,  has  been  accepted  for  the  supply  of  two  steam-engines 
uA  other  plant  to  driye  electric  lighting  alternators. 

Wilt  Biurtlepo^— The  tenders  of  Messrs.  Anderson  and  Co., 
ibr  boikn,  etc.,  at  £1,530  ;  Messrs.  Crompton  and  Co.,  for 
djiwDoe,  etc,  at  £1,630 ;  and  the  same  firm  for  lampe,  at  £239, 
Mfe  been  accepted. 

Biifbrd.— The  tender  of  W.  T.  Henley's  Telegraph  Works 
OmpMiy,  Limited,  at  £1,683.  3s.,  has  been  accepted  by  the  Town 
CoBBeO  for  the  supply  and  delivery  at  the  Bedford  railway  station 
dTHkaaised  rubber  cables. 

MItard. — ^The  Electric  Light  Committee  have  accepted  the 
loQoving  tenders:  W,  H.  Allen,  Son,  and  Co.,  Bedford,  one 
fiD-b.h4>.    double-acting    compound     enclosed    engine,    £1,375 ; 

iHtOD,  Anderson,  and  Goolden,   Erith,  one  250-unit  alternator 

ifth  itotionary  armature,  £1,075. 
UUl— The    Special    Committee    on    Electric^Lighting  ^have 

MMted  the   following  tenders    for  the  electric    light  station 

WnDgt :    mason  work,   Kinnear,   Moodie,   and    Co. ,    £7,693 ; 

jriMTwork,  Kinnear,   Moodie,   and  Co.,   £994;  plumber  work, 

Mek  Knox  and  Sons,  £269  ;   ironwork,  A.  Mather  and   Son, 

IUR2;Klazier  work,  Robert  Graham,  £307  ;  slater  work,  M'Lean 

■dRrid,  £99 ;  plaster  work,  Stuart's  Granolithic  Stone  Company, 

Ia»led,£69. 


BUSINESS  MOTES. 
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L — ^We  hear  that  the  tramway  company  propose  to 
[  riipl  the  overhead  system. 

u — ^A  telegraphic  system  is  to  be  arranged  between 
I  and  Ottringham. 
r.—The  number  of   lamps  has  increased  from  7,400  to 
|nO  daring  the  year  1897. 

Cab  Company,  Limited. —Letters  of  allot- 
itoipplicanta  for  shares  have  been  posted, 
wftaivton.— The  Corporation  have  practically  offered  £40,000 
^fettitnmway  company  for  their  undertaking. 
~        .-^A   definite   electric   linrhtine    scheme   has   been 
pued  fw  the  next  meeting  of  the  Town  Council, 
tatlitad.— The  Council  are  in  favour  of  applying  for  powers 
^^^  electricity  for  lighting  and  other  purposes. 
J  Jj^'^'^The  electric  lighting   of  Argyll-mansions,  Addison 
[  M|i^  ii  under  the  immediate  consideration  of  the  Vestry. 

f, — At  the  last  meetine  of  the  Dewsbnry  Corporation 
B  in  the  use  of  gas  and  of  electricity  was  reported. 
.        —J*— An  unopposed  Local  Government  Board  enquiry  was 
rltf  kit  week  into  the  Councirs  application  to  borrow  £25.000 
I  sdietrie  lighting  extensions. 

I  Mlilii.— A  strong  committee  has  been  formed,  and  steps  are 
IklitfcQQee  taken  to  oppose  the  proposed  tramway.  A  fund  has 
|lMopMied  to  guarantee  the  necessary  expenses. 

-The  Southern   Cross  Shipyard  and    Engineering 

iji  Sboreham,  are  submitting  to  the  Council  estiipates  and 

I  for  the  electric  lighting  of  the  town. 

IHL— With  reference  to  the  proposed  electric  lighting,  a 

te  U»t  the  ratepayers  be  asked  to  express  their  views  upon 

i^inleetbubeen  confirmed  by  the  Town  Council. 

■rtwy.— The  Council  have  granted  several  amounts  to 
■^ jJ i»  ewnpensation  for  their  giving  up  the  land  at  once  for 
I  "ipifpQBeof  the  erection  of  the  electric  light  station. 

BTeiagxmph  Company, Xlmlted. — The  directors 
r  la  dividend  on  the  ordinary  shares  at  the  rate  of  6  per 

f  "^^P^ ■■inim,  tax  free,  for  the  half-year  ended  Dec.  31. 

■M*— Tbe  minutes  of  the  Finance  and  General  Purposes 
^  vhicb  recommended  that  the  electric  light  should  be 
1  at  the  Union  Offices,  Westjbar,  has  been  confirmed  by  the 

I V^^*^****""^'  ^®  ^***'  nio©ting  of  the  Vestry,  the  Clerk  said 
f  "■■'•yed t letter  from  the  promoters  announcing  that  the 

■*  ■•tCroie  and  Waterloo  Electric  Railway  Bill  would  not 

iMddwith. 

*J'J[*--tbe  Board  of    Guardians    have  instructed   their 
T^Omaitlie  to  consider  and  report  on  the  advisability  of 

^niJMrio  lighting  to  the  workhouse  and  to  the  Chase 

*^wni  ftifldd. 

jjll^Kotioeol  motion  having  been  given  that  a  provisional 

^[PNnrto  Iwht  the  township  by  the  electric  light  should 

"'Ml  by  the  Council,  a  special  meeting  is  announced  for 
T<H  i»pMi  tiw  resolution. 

J^iiC--l!hi  Krtatea  Committee's  report  contained  a  state- 
BJJMI  Iter  hmw^  tboroughlv  considered  the  question  of 
MriiilNlt  00  feba  Market-hills  by  electricity,  and  recom- 
NMMlJbwQck  be  not  carried  out, 


WliiteiiaTen. — A  deputation  from  Motherwell,  Scotland,  visited 
Whitehaven  last  week  to  inspect  the  system  of  public  and  private 
lighting  by  electric  incandescent  lampe.  The  visitors  were  received 
and  entertained  by  several  members  of  the  Town  Council. 

Newark.— The  committee  appointed  to  consider  the  Bill  of  the 
General  Power  Distributing  Cfompany  have  recommended  that 
communication  be  opened  up  with  other  local  authorities,  with  a 
view  of  considering  the  question  of  opposition  to  the  Bill. 

Blaekpool  and  Fleetwood  Tramroad  Company.— The  ordinary 
half- yearly  meeting  of  the  shareholders  of  the  Blackpool  and 
Fleetwood  Tramroad  Company  will  be  held  in  the  Accountants' 
Hall,  65.  King-street,  Mancnester,  on  Friday,  18th  inst.,  at  12  noon. 

Otterbonme.— The  National  Telephone  Companj^'s  oflbr  to 
oonnect  the  waterworks  at  Otterbourne  with  the  audit  house  and 
the  waterworks  engineer's  residence  for  a  rental  of  £50  per  annum 
(for  earth  circuit),  on  a  five  years'  agreement,  has  been  accepted. 

Waterloo  and  City  Railway.— The  engineers'  report,  appearing 
in  another  column,  states  that  the  work  will  be  completed  by  the 
middle  of  next  month.  The  large  lift  for  the  lowering  of  the 
rolling-stock  is  expected  to  be  in  working  order  on  the  20th  inst. 

Norwioh. — In  connection  with  the  proposal  for  a  municipal 
telephone  exchange  for  the  city,  to  be  established  either  by  the 
Corporation  or  by  a  company  approved  by  it,  a  deputation  of 
the  Council  is  to  wait  upon  the  Postmaster-General  to  present  a 
petition. 

Almaaae.— We  beg  to  acknowledge  the  receipt  of  an  almanac 
from  Messrs.  Nalder  Bros,  and  Thompson,  makers  of  the  N.  C.  S. 
ammeters  and  voltmeters,  Ayrton- Mather  patent  electrostatic 
voltmeters,  and  permanent  magnet  moving  coil  instruments  for 
power  transmission  work. 

London  County  ConnoiL— By  way  of  forcing  the  Postmaster- 
General  to  grant  an  enquiry  into  the  telephone  service  of  London, 
the  Highways  Committee  are  recommending  the  Council  to  apply 
for  a  licence  to  provide  a  municipal  service,  but  the  proposal  was 
not  reached  at  the  last  sitting. 

8t.  Ooorge'a*  8.S. — With' regard  to  the  New  Cross  and  Waterloo 
and  the  City  and  Brixton  Railway  Bills,  the  Vestry  require  certain 
clauses  to  be  inserted  in  the  Bills  for  the  protection  of  the  Vestry. 
Messrs.  Hargreaves  and  Co.  are  to  be  employed  as  the  Vestry's 
parliamenta^  agents  in  relation  to  these  Bills. 

FlnOhloy. — At  the  last  meeting  of  the  Urban  Council  it  was 
decided,  with  reference  to  an  enquiry  as  to  supplying  electric 
light  in  the  district,  to  reply  that  up  to  the  present  the  Council 
had  not  been  able  to  see  its  way  to  support  any  scheme,  but  they 
would  give  careful  consideration  to  any  proposal. 

Birmingham. —Mr.  H.  H.  Law,  Local  Government  Board 
inspector,  sat  in  the  Council-chamber  last  week  to  enquire  into 
the  application  by  the  City  Council  for  sanction  to  borrow  £10,000 
for  lunatic  asylum  purposes,  and  £12,510  for  the  erection  of  a 
refuse  destructor  at  the  Montgomery-street  wharf. 

flUioffleld.— The  Brush  Electrical  Engineering  Company,  Limited, 
has  received  an  extension  order  from  the  Sheffield  Electric  Light 
and  Power  Company  for  a  600-kw.  steam  alternator  for  next 
winter's  load,  the  plant  to  consist  of  an  inductor  pattern  alter- 
nator coupled  direct  to  an  Universal  steam-engine. 

Bolton.  -  Mr.  Walter  A.  Ducat,  Local  Government  Board 
inspector,  held  an  enquiry  recently  into  an  application  by  the 
Corporation  for  sanction  to  borrow  an  additional  sum  of  £10,255 
to  defray  the  cost  of  completing  the  Back-o'-th'-Bank  refuse 
destructor  works,  and  for  £3,000  for  technical  instruction 
purposes. 

North  Biding.  -  The  Highways  Committee  have  reported  that 
the  laying  of  the  tramway  rails  in  connection  with  the  electric 
tramway  from  Thornaby  to  Middlesbrough  had  been  completed, 
and  that  the  sum  of  £1,200  had  been  voted  to  the  Imperii^ 
Tramways  Company  for  wayleave.  The  Council  have  confirmed 
the  grant. 

Bnenos  Ay  res  and  BOlgraao  Tramways  Company. — A  meeting 
of  this  Company  was  held  on  the  1st  inst.  for  the  purpose  of  con- 
sidering a  draft  agreement  with  the  Buenos  Ayres  and  Belgrano 
Electric  Tramways  Company,  Limited,  for  amalgamation  witn  the 
latter  in  order  to  substitute  electric  for  horse  traction.  The 
proposal  was  carried. 

Norwich  Xleetrio  Tramways  Company.— A  special  meeting  of 
the  proprietors  of  the  Norwich  Electric  Tramways  Company  wiU 
be  held  at  4,  Bank-buildings,  London,  E  C,  on  Wednesday,  the 
16th  inst.,  at  2  p.m.,  for  the  purpose  of  considering  a  Bill  to 
authorise  the  Norwich  Electric  Tramways  Company  to  construct 
additional  tramways  and  for  other  purposes. 

Cardiir. — A  liocal  Government  Board  enquiry  was  held  on  the 
28th  ult.  by  Mr.  Herbert  H.  Law  in  connection  with  an  applica- 
tion for  sanction  to  borrow  £29,500  for  the  purposes  of  dectoic 
lighting  ;  £2,809  for  street  improvement ;  £520  for  the  purchase 
of  land  for  a  branch  library  at  Grangetown  ;  and  £180  for  the 
purposes  of  sanitary  conveniences  at  the  town  hall. 

Appointments  Vaoant. — In  another  column  appear  advertise- 
ments of  several  vacancies,  amongst  which  we  note  that  the 
Corporation  of  Birkenhead  require  a  resident  electrical  engi- 
neer ;  a  switch-room  attendant  is  required  at  the  electric  lighting 
works  of  the  St.  Mary,  Islington,  Vestry  ;  an  improver  is  wanted 
at  the  Dundee  electric  light  station,  and  several  other  vacancies 
occur. 

Leeds.— At  the  last  meeting  of  the  City  Council  it  was  resolved 
that  the  Electric  Lighting  Committee  should  oppose  the  Grcneral 
power  Pistributing  Company's  Bill,  a-idl  iVi8i(Vt  Oiy^  ^^s^ctma  vq^v 
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the  clerk  thoulc]  ooofer  with  the  NotUn^^haoi,  P    ' 
jiUthoritie«  &«  to  coiioert«d  motion.     The  Fioanr 
Authoriied  to  tMue  CofporatiOQ  vtock  to  rfti»e  jl^-.-. 
M§[hiing  coDtractn. 

Hiighteit'la >aprlng. ^ At  the  \h»t  w^tin^  of  the  (*iiikriJi(Mtit  » 
reoommeDdation  appeared  in  the  V^iJiitin^  Coinrntttee'B  report  that 
incamle^ceiit  lit^hti*  be  Hxetl  in  the  Boatd-rooin.  It  was  thought 
rather  than  fix  incandevoetit  U|;ht«  as  eug^Mtod  it  would  be  bettor 
to  (CO  in  for  an  etectric  lij^ht  installation  for  the  liffhtin^  of  the 
whole  workbouee  eBtablishroent.  The  mattef  was  referred  to  the 
Visiting'  Committee. 

Aihsl«KA]ii«rleui  Tetegrspli  CompABy.  —The  total  receipts  from 
July  1  to  Dec.  *M.  including;  4.S,*><>T  brou^^ht  forward,  amounted  to 
^187,ft.T2.  The  tfHfHc  n>ceiff-  -^-'^v  nn  iocrettse  of  £G  5IU.  The 
total  ex{)enee9  amounted   r  being  an  increase  of  £37  L 

Tbedirectore  have,  before    ^  tie  net  proflt^^  set  apart  the 

num  of  £12  CK>0  to  the  renewal  iuihI,  leaving  a  balance  of  £1I7»450. 
The  dividendf  have  already  been  annoom^cd. 

t'lUctoQ.— A  inoetinK  of  ratepayeriifp  called  under  the  auepicef^ 
of  the  Plixton  I'ariph  CounclL  was  held  last  w«ek  to  cunitider  and 
taet  the  feelini;  of  the  town«hip  with  resj»ect  to  publicly  lighting 
the  tnain  road*,  aod  al»o  lo  decide  whether  apt^Mcaiion  should  be 
made  to  the  Lancanhiro  Cottniy  Council  for  u«h,*n  powers  for  the 
district.  A  resolution  'That  the  Council  should  proceed  with 
the  li^htin^**  w^a  carried,  but  n  poll  waa  demanded. 

Cbaiinf  Croaa  aiid  Straad  Slectriclty  Supply  Cerporatlen, 
Umltod* — The  directors  have  dee iilo<1  lo  recommend  a  dividend  for 
the  half-year  ended  Dec.  31  lant  at  the  rate  of  8  per  cent,  per  annum, 
makings  with  the  interim  dividend  di^tribuied  for  the  half-year 
ended  June  l^i.  at  the  rate  of  6  percent,  per  annum,  a  dividend 
payable  for  the  year  1S97  of  7  per  cent,  on  the  ordinary  if^hare 
capital.     A  dividend  of  H  per  cent,  was  paid  for  the  year  tH90. 

ff«Uon«l  Teleptiene  Company,  Limited.— The  directore  recom- 
mend a  dividend  for  the  half  year  ended  De:,  .11  at  the  rate  of 
6  percent,  per  annum,  tax  free,  on  tho  amounti;  paid  up  on  the 
orainarv  Rhare^^  carrying  £40  (Xm)  to  reserve  and  about  £1),0<MI 
forward.  The  transfer  boakii  in  retpoct  of  ihe»  preference  and 
ordinary  «haret  will  be  cloned  from  4th  to  17th  in^t,,  both  dayi* 
Inolodive,  preparatory  to  the  payment  of  the  half  year's  dividend, 

Ch>lin«ford.  —At  the  la«t  meeting  of  the  Town  Council  the 
desirability  of  periodical  te«ting8  of  the  iltuminating  power  of  gA» 
aod  electric  light  wa»  a^n<n  urged.  The  Mayor  Maid  that  when  a 
teet  wat  lait  made  boih  lights  were  above  normal  (K)wer.  A 
oouDoUlor  »uggeeted  that  the  lighting  cotup^niei*  know  of  the 
intpectorV  coming.  The  uuentton  of  appointing  n  gas  and  electric 
lighting  inipeotor  was  referred  to  the  Lighting  Committee  for 
consideration. 

Bleetrlo  Ketal  Working.— We  are  informed  that  Messrs.  Scott. 
AnderMn,  and  Beit,  of  Ko>at  Inf^uranoe-buildings,  Shetlield,  have 
boien  appointed  sole  sgents  for  the  Voltex  pioceM  of  electric  weld- 
ing.  brsi'.ing,  etc..  for  the  following  counties  ;  VorkKhire  (south  of 
aHr  — ^  -^  ..t.  ....  ^  ..»  1,  -.-  .^  Richmond  to  Kirkby 
8t<  ^  of  LAnca^hire,  Notting 

hiiii.,  .,        .1.,       ...  ...ic,    Woreeetershire,   and 

Warwirksbtre. 

Dudley.^ At  the  last  meeting  of  the  Town  Council  the  Mayor 
■aid  thai  the  Dudley  (Jorporat ion  had  spent  a  considerable  sum 
of  money  and  had  ei ponded  much  time  in  obtainintr  *  provisional 
order  for  electric  lijihting,  and  tf  the  Midland  GlectHc  Power 
Dietributiun  Company  would  a|)proach  the  Council  with  dehnite 
terms,  it  wss  probable  that  satiMta^tory  termn  might  be  arrnnged 
The  executive  powers  of  the  Electric  Lighting  Committee  were 
extendeii  for  two  months, 

I^amlAf ton,  —  The  .Midland  Electric  Lighting  C4>mp«iny.  of 
Birmingham,  have  abandoned  the  proviMional  order  promoted  in 
parliament  for  fiowers  to  light  the  boruugh  of  Leamington  by 
•lectricity.  This  decision  ha«  been  arrived  at  m  oonsecjuonce  of 
lll«  Leamington  Cor(>oratiun  having  applied  for  a  similar  pro- 
HstoiiaJ  order.  The  com^iany  are  alrosdy  supplying  a  large 
portion  of  tho  borough  with  electricity,  and  posse««  plant  in  the 
town  which  cost  £:i4.<NNK 

ItlBftyftdy.  The  directors  of  the  Limavady  («as  C/ompany  at 
their  Ust  meeting  had  under  consldoratloo  the  future  progress  of 
the  consiiaiption  of  gas  and  it«  rteal,  the  electric  light.  It  appears 
thi^ttome  time  ago  Mr,  J.  K.  Hitter,  who  ailvertised  his  intention 
to  ^pply  for  a  proviikiona]  order  for  the  purpO(»e  of  supplying 
dliOtrlO  light  in  the  district,  has  not  yet  made  this  application. 
A  deputation  was  ap(>ointed  to  lay  the  matter  before  Mr.  1$.  H. 
Lftno,  S.C.8.«  with  instructions  to  proceed  according  to  law. 

XttU  —The  electrical  engineer,  Mr.  Barnard^  has  submitted  the 
following  estimate  of  tho  income  ami  ex)>er)diture  of  the  comnnitee 
daring  WiH  :  Evpendiiure— generation  of  current,  £.'i,liH>;  diwtri 
bntion  of  current,  £!t54> ;  repsirs,  renewal^,  and  maintenance, 
£IJUQ:  management  expenses,  £1,175;  insurances,  £I5U  ;  rents, 
ratos,  and  taxes,  iOi^'iO  t  interest  on  capital,  £l,9!^5  ;  {payments  to 
sinking  fund,  £1.470  ;  balance,  being  profit,  fUTH— toutl,  £ll/i.V). 
Income;    sale  o(  electricity,   £IM,H3»> ;   meter  raton,  £42<»— total, 

Otl^.'-The  following  report  of  tho  Electric  IJghting  Coro^ 
iBlitio  hae  b««ci  adopted  by  the  Town  CoanctI :  **  FVices  are  being 
#l»lntli»l  for  low  tension  G*ble  for  use  in  extensions  darisff  the 
•OMiiig  ye»r.  The  eonimitt^o  art  pleased  to  report  that  iho  Hicb^ 
mye  Cominittee  have  aooopted  tbo  offer  oiado  to  Ui«id  for  Uffbtliiir 
Uttoxoter  New  road  and  Sudbarr  street  with  inoandeooent  mofcrio 
light.  The  Plant  and  Stores  (4>mmittoe  are  recoimDOtMiiag  the 
Council  to  grant  the  necessary  money  for  lighiing  Ford-ttrtfit  j^rd 
»ftil  tho  baAkyap  Md  o^oos  with  electric  Ughu  * 


AUi^Britlflli  West  lAdlA  Ikililo.— An  all  Britiflb  cMm 
Weet  Indies  was  opened  on  the  dlst  ult.  The  ket  tink 
nished  by  a  cable  from  Bermuda  to  JatnAica,  conaoetlii|^  \ 
already  in  operation  between  Hattfax  and  Bortneda.  ! 
from  England  to  Jamaica,  ini^tead  of  going  to  Norm  8< 
thence  'id  (;alveston,  Texas,  to  Jamiioa,  will  now 
mil  Nova  Scotia  to  Bermuda  and  iTamaica,  and  so  on  to  I 
inlands  by  the  existing  cablea. 

81  Albane  —A  clause  in  the  Parliaioocit«ry  Ooi 
report  with  reference  to  the  Bt,  Albans  Elootrtc  Llghtlni 
1898,  recommending  that  the  neceeeary  stepe  eboola  bo 
behalf  of  the  Council  to  op(K>ee  the  order  «ak#d  for  hi 
Albans  Corporation,  and  that  the  seat  of  Ibo  OoBMtfl  i 
alfijced  to  tbo  necessary  petition  to  ParUame&t  i^giiail ' 
which  might  be  introduced  to  confirm  the  order  sbooJ4  tl 
of  Trade  decline  to  invert  the  provisions  asked  for  by 
Council,  has  been  agreed  to  by  the  Hertfordshire  Couniy 

Bromley  (Kent)  Sleotrle  I«l<tit  nad  Powor  C4MDpcay 

The  works  of  this  Company  are  now  in  full  swing.     The 

wat  registered  on  Sopt.  *23  last,  and  the  Board  of  Trade 

visionally  consented  to  the  tr       ^        -     »  i 

Council  for  the  supply  of  eki 

that  th(«  only  contrat^i  enteM.:    .:,       :  ,    .._ 

Doc,  3,  I **;♦",  and  made  bofwceo  the  Bromley  tK  r^ 

and    Power  Company.    Limited^   of   the  one    |  • 

Edmundsons'  Electricity  Corporation,  limited,  of  tho  o(J 

London  Teloplioneo. — At  the  last  meeting  of  tho  Corpa 
the  tluildhall  it  was  decide<l  thai  a  letter  should   be  adon 
the  town   clerk    to  all   vestries  and  district   boards  of 
informing  them  that  application  was  made  to  the  Trea^iU 
late   Commission   of   Sewer?   for   an   enuuiry    into   the  < 

efficiency  of  the  tr  ^ --^ ^^   sorvioe  in  Londofii   aad  all 

relating  thereto,  m  their  ao«Opormiioci  by  n 

applic4\iion  to  the   i  ^       A  oonforenoo  of  IocaI 

London  will  be  hold  at  the  iiuUdhall  with  recmid  to  ibo  { 
service  of  the  City. 

Xdiabtircii  —  At  the  last  meeting  of  the  City  (!oiincil 
Provoii^t's  Committee  recommended  the  Coancil  to  pare! 
the  Edinburgh  8ireet  Tramways  Comjiany  the  Portobtl] 
of  the  tramway  sy«rem  at  the  price  of  £4il,«M)(»,  coodltlCMl 
Corporation  of  Leirh  purchasing  the  section  in  tbM 
report  was  adopted.  The  I/)rd  Provost^s  Committee 
ing  an  application  from  the  directors  of  the  Ediitburgh 
Tramways  Comfjany,  limited,  for  an  extension  of 
*ll  years.  Plans  of  i proposed  public  tuiths  at  Portobi 
probable  cost  of  £IS,<)(M»,  will  be  discuiisod  tt  the  nott 
the  Corporation. 

Brighton  -A  Bill  will  be  intro  lucwl  into  P*rliamf 
n!,'«-i«H»  to  incorporate  a  company  with  pow^r*  to  cone 
underif round  electric  railway  from  a  tmint  near  the  stsbiil 
London.  Brighton,  and  Soui.h  Coast  Hallway  Compooy  CO 
under  Kmg'a  rocvd,  but  with  o^jenlngs  under 
municating  with  the  beach.  The  total  length  o 
be  5  furlot»j»s  7'i'  chjtm^.  unA  the  capital  (iropoaed  lo  % 
for  its  Cm  1  > K>.  with   ^lowor  to  bor 

sum  of  nont   purpoeos,    The  nnrini 

propoee«l  r^*  or  lihu^l'^i  uti  the  railway  is  *2  L  fuf  li 
distAnce.  The  promoter!  named  in  the  Bdlare  M',  8.  R,  l)< 
Mr.  C.  F.  Webber,  and  Mr.  J.  VV,  Kersley. 

Mnnafletd  —At  a  meeting  which  took  place  Uet  Frf 
whero  Mr.  Movonshire  and  Mr.  Mills  r^i plained  tbo  |Mt 
tho  Electrical  Power  Diiitributing  C^um^nany  tho  Mayo( 
posing  a  vote  of  thanks  to  Mr,  MitU  and  M^-.  l>irood 
they  would  not  et (joet  him  as  mayor  of  tlie  boroofk  U 
himself  in  any  way,  He  f^tt  sure  that  the  town  aod  disKi 
rally  would  give  such  iup^jort  to  the  scheme  as  they 
did  not  know  whether  it  would  not  bo  bettor  for  tbo  P 
control  of  puoh  a  matter  as  that,  should  it  cmjom, 
would  SCO  how  extremely  undes^rahle  it  would  he  to  ba« 
three  authorities  each  having  power  to  take  up  roods, 
beiislf  of  the  tow  •*  of  .ManHlald  he  thanked  the  gentlon^ 
for  their  courtesy  in  oxfilaining  the  acbeme  to  tbotn 

■omeld  (Brlatol).— ' 
pUco  last  week  at  tiie  ^  Tfm 

resolutions  were  carrieii      i        im^i  vtiif*  nr  opn 

residents   of    Bishopston    and    Horilokl   Co  e 

company's  proposals  entitled  to  tho  stfon  -^t 

resident   in   this  wicinity,   and  (whilst    no 
ratepayers  in  Stokoscrott  exprea*ifig  tholr  < 
disclaims  those  opinions  as  at  all  rettroaontiug  Uh»  « 
important  districts,*'  and  (-I)   *  That  those  proe^nl  ai  lido 
feeling  tho  importance  of  making  tttrenuoos  elfarto  to  f 
this   district   the   advantage   of    the   adoption  of    \hm 
com(iany's  pn*(>osali,  do  reeohe  themselves  into  a  oom 
that   purpose,    with    power  to  add    to   their   nombor. 
arranged   that  an  early  meeting  should   be  hold  to 
district, 

dnnnnl  Din  nor  —The  eighth  annual  dtnnor  tn 
the  L.  and  N.W.B.   Electrical  Works  was   hold   i^    M 
Bulkeley  Hoiel,  Stockport,   on   Saturday.     Mr    0,    R 
assutant  telographie  engineer  and  #uiierint«odoot, 
following  toaNtiP  were  honoured      '*The  Qtiocn, 
Chairman  ;  '   Tbo  U  and  N,  W  /'  CiJOpled  witli  t 
su(>erintondnot  aod   assistant  suporiotendont  of   tho  ti 
department,  to  which  Mr,  i>\  R.  FMches'  royiUed 
Xoele  and  tnspectois,"  proposod  by  Mr  Hturgos^i  i 
by  Mr.  Norris.  re#^>oftdod  to  by  Moaers.   Ncele  and 
Miobod  aod  WorlMiio|ie,"  |irofjoind  bjr  Mr*  «ii)oi^ 


THE  ELECTRICAL  ENGIKEER,  FEBRUARY  4,  1888        157 


•ad  rapiivl  to  hj  Mr.  Michod.     Mr.  Fletcher  proposed 
of  "The  Meo":   this  tOMt  was  replied  to   by  Mr. 
Several  ealectkms,  Tocal  and  ins  tr amen tal,  were  rendered 
eveeiBg. 

v.— At  the  last  meeting;  of  the  Town  Goaocil  the  aalary 
H.  Johnatooe,  electrical  eof^oeer,  was  increased  £20  per 
lie  comaittee  is  coosidering  their  present  and  fatoro 
Its  on  capital  accoant,  with  a  view  to  an  application 
e  to  the  Local  Government  Board  for  the  necessary 
powers.  A  report  of  the  eoj^ineer  on  the  capacity  and 
ide  npoo  the  dynamos  and  machinery  at  the  electricity 
referred  to  a  sab-committee.  In  movin^i^  the  adoption 
ctrietty  Committee's  minutes,  Mr.  Alderman  Kitchen 
Sitioo  of  a  further  increase  of  engines  and  machinery 
eferred  to  a  sab>committee,  but  it  was  noteworthy  that 
nptioo  had  aernin  increased,  and  as  the  whole  of  the 
bad  been  nsecf  durini^  the  month,  it  was  possible  they 

9  to  ssk  for  increased  powers  to  extend  the  machinery 
roTide  for  iacreased  consumption.    The  minutes  were 

■■L— At  the  last  meeting  of  the  District  Council  & 
raid  from  Measrs.  Norman  and  Stigant  sugiresting  the 
i  not  really  had  occasion  to  consider  the  poinu  of  the 
bey  submitted  with  reference  to  electric  tramways. 
»  opportunity  of  meeting  the  Council  to  point  out  the 
I  to  the  ratepayers  and  the  public  of  a  scheme  under  the 
Act  as  compared  with  that  under  the  Light  Railways 
advantages  were  very  great.  They  trusts  the  Council 
Bfre  to  reconsider  the  matter  to  enable  them  to  go  into 
ly.    At  the  suggestion  of  the  Chairman,  the  clerk  was 

10  reply  that  the  Council  saw  no  necessity  to  reopen  the 
A  oommnnioation  was  read  from  the  electric  lighting 
Itrmlng  the  Council  that  the  electric  light  would  be 
streets  within  four  weeks,  and  asking  permission  to 
Goal  standards.  The  Chairman  said  the  Council  had 
lined  to  grant  this  request.  Eventually  it  was  decided 
matter  to  committee. 

,  bllasteB. — An  ordinary  meeting  of  *  he  Vestry  wiU 
day,  at  which  the  following  report  from  the  Electric 
omlttee  is  to  be  considered  :  ' '  That  in  consequence 
demand  in  the  district  for  electrical  energy  the  new 
I  rapidly  becoming  loaded,  and  that  in  order  to  satisfy 
neots  of  intending  consumers  it  is  necessary  that 
lachinery  should  be  placed  on  order  without  delay, 
lable  that  even  if  ordered  at  once,  it  will  only  just  be 
St  the  increased  demand  during  the  coming  winter  ; 
lending  that  the  additional  plant  referred  to  in  the 
itimate  be  placed  on  order,  and  that  the  coet  be  raised 
aretbfore."  The  engineer's  ef>timate  is  for  two  boilers, 
igpne,  1,300-kw.  alternator,  £7,180  ;  steam  and  exhaust 
pipes,  heater,  pump  and  injector,  £818 ;  foundations^ 
onng,  excavations,  etc,  and  contingencies,  £1,282  ; 
tmmeots,  regulators,  boosters,  exciter  board,  cable, 
.  £2.720~total,  £12,000. 

•The  fourth  annual  dinner  of  the  Lincoln  Chamber  of 
riB  held  at  the  Saracen's  Head  Hotel  last  week,  and 
teoded.  Aldermin  Mai  thy,  the  president,  was  sup- 
Ir.C  H.  Seely,  M.P.,  Mr.  Emerson  Bainbridge,  M.P., 
Mr.  H.  Wyatt),  and  others,  and  Mr.  T.  Bell  occupied 
air.  Councillor  Pennell  proposed  ''The  City  and 
■ben."  Mr.  Emerson  Bainbridge,  in  proposing  '*  The 
! Commerce,"  said  he  would  like  to  mention  that  he  had 
tid  there  was  a  scheme  in  progress  which  he  believed 
to  be  applied  both  in  that  part  of  the  country,  and  also 
^boarbood  of  Staffordshire,  to  bring  into  the  district 
d  ftcy  important  centre  for  electri^  power.  It  was 
tMgK^^tea  on  so  large  a  scale  that  the  company  were 
onpply  enough  for  working  the  whole  of  the  traffic  on 
■dnsv  line  between  Lincoln  and  the  coast  at  Sutton, 
pn^nied  also  to  supply  all  kinds  of  work  with  electrical 
ttMixth  the  present  cost  of  electrical  power.  An  enter- 
Mi  kind  wai  certain  to  have  a  very  important  effect  upon 
Iftsliaeohi. 

M-Tbe  General  Purposes  Committee  of  the  Blackpool 

M  OS  the  28th    ult    sanctioned    the  expenditure  of 

V*  tbe  extension  of  the  electricity  works.    It  was  stated 

^^'■vy  machinery  had  beon  provisionally  secured,  that 

PC  tboB  would  not  undertake  to  fulfil  further  orders  in 

^2*^7**'*>  aod  that  without  more  plant,  the  demand  for 

ffj  vit  be  met.     At  the  last  monthly  meeting  of  the 

S?  *  W  diacussion  took  place  as  to  the  advisability 

JjM  the  members  of  the  Electric  Lighting  and  Tram- 

Wttaa  TiriUng  Hanover,  Berlin,  Dresden,  and  Paris  in 

P*ipKt ▼ariooa  aystems  of  electric  traction.     Exception 

P^totbe  deputation  on  the  ground  that  it  would  be  a 

P«  public  money,  and  that  for  the  £300  that  would  be 

^■••wldbe  little  or  no  return.     In  the  end  the  deputa- 

E5lJ*«1    On  a  recommendation   to  spend   £40,000 

*^^for  the  electricity  works,  it  was  remarked  that  it 

w  to  rash  the  matter  through  the  Council,  and  as 

■"Bol  been  adequately  considered,  it  had  better  be 

''  ue  recommendation  was  adopted. 

""^2^^  meetine  of  the  Shoreditch  Vestry  on  the 
^cbinuo  of  the  Electric  Lighting  Committee,  Mr. 
it,  Mid  that)  in  consequence  of  the  unprecedented 
'^^Mtiy'i  efforts  in  the  combined  scheme  of  the 
*Wrii^  from  the  steam  supplied  by  the  dust  des- 

P  ■  ^illM  I  niiHumend  the  Veetry  to  roduoe  the  charge 


for  electricity  from  6d.  per  unit  tor  the  first  two  bonri  and  4d.  per 
unit  for  the  surplus)  to  6d.  per  unit  for  the  fir^t  hour  and  a  half 
and  2d>  per  unit  aftervi-ards.  CotiBumers  of  etectrieity  usiei^  the 
Hghi  for  three  hours  per  day  will  pay  4d.  per  unit  i  four  hoars  per 
day,  3^d,  per  unit ;  six  hours  per  day,  Sd.  ;  and  so  on,  reducing 
tlie  coet  i»  proportion  to  the  number  of  bours  the  light  was  in  use, 
Thi*,  be  believed,  was  a  record  in  EDuoieipoJ  electric  light  under- 
takio^B^  After  existing  for  wis.  months  only  they  were  supplying 
electricity,  withm  a  little,  as  cheaply  as  any  muoicipal  installation 
in  ibe  country.  Daring  the  pa»t  t|uarter  tbey  had  sold  95,0<'l0 
unit*  of  electricity,  and  the  engineer's  estimate  for  the  current 
quarter  wa»  150,<Xnj  unit*.  The  report  will  come  up  for  decision 
in  ^[arcb. 

Glae^ow.— A  lengthy  discosfllon  took  place  at  a  meeting  of  the 
Tramway  Committee  of  tbe  Corporation  on  Monday  in  regard  to 
tbe  an  noun  cement  recently  made  that  tbe  German  firm  who  con^ 
tracted  for  the  supply  of  tramway  raila  had  withdrawn  their  offer, 
with  the  result  that  the  members  decided  to  adhere  to  their 
acceptance  of  the  eitimate  of  tbe  Leedf^  firm,  which  wa?  made 
through  Mpppfh.  P,  and  W.  Macijellan.  The  amount  of  eitimsie 
in  about  £  IS,  000,  and  it  is  said  to  be  about  £1 JOO  higher  than  the 
German  offer.  The  German  5rm  (the  ^ocbum  Steel  work  i)  had 
wired  to  tbe  effect  that  their  London  agents  withdrew  their  offer 
without  sothorisation  snd  against  their  wiah  and  will,  telling  them 
that  tbe  (ilMgow  maniptrate?!  iDsinted  on  British  material.  The 
firm  desired  to  maiDt&in  their  offer  for  rails  and  6sh plates  ss 
tendered,  and  wished  their  agents  to  officiary  put  this  proposal 
before  the  Glaae'O*  magiitratea.  It  was  agreed  to  enquire  into 
the  cii^t] instances  attending  the  withdrawal  of  the  offer ^  and  to 
feud  ^l  tbe  documente  to  tbe  Bochum  Company  for  their  infor^ 
mation*  The  subject  will  probably  come  up  for  diecuasion  again 
at  next  meeting  of  the  Corporation. 

BHMeL— Colonel  C.  H,  Lnard,  RE.|  Lo<^  Govern  met)  t  Board 
inspector,  held  an  enquiry  on  the  I  si  Inst,  relative  to  tbe  propo^aU 
of  tbe  Corporation  to  acquire  property  and  leases  at  Temple  bai^k* 
for  the  purpoeod  of  street  improvement,  and  to  borrow  £2.^,00<>  to 
extend  the  electric  lijibtinif.  At  'a  meeting  of  the  Bristol  Trades 
Council  Labour  Elect^iral  Areocistion's  executive,  held  on  Monda^^ 
the  following  reMution  wta  passed:  "  That^  seeing  that  the 
corporations  of  so  many  large  towns  are  taking  o^'er  and  working 
their  trams,  to  the  great  convenience  and  proSt  of  all  the  dtijGens, 
initead  of  in  the  interest  of  a  few  shareholders,  we  regret  that  the 
tramways  company  have  refused  to  negotiate  with  the  Council'^ 
committee  to  secare  reasonable  terms  of  purchase  for  themsalve^j 
proper  conditions  of  employment  for  the  employers,  and  tbe  com- 
plete control  of  its  owe  streets  to  the  city.  We  therefore  urge 
tbe  membera  of  the  CouncU  to  disregard  all  factious  opfiosition- 
and  seek  powers  of  compulsory  purchase,  on  no  account  surrender* 
ing  tbe  practical  monopoly  of  electrjc  power  potseesed  by  them  in 
the  interest  of  the  whole  city /lest  a  new  and  most  burdeneome 
pris'ate  monopoly  be  created  in  our  city,  to  tbe  great  disadvantage 
of  the  working -clafts  and  other  ratepayers." 

Beekenbani, — The  Council  have  fwesed  the  following  coioluttoni 
with  reference  to  competitive  telephone  service  t  **  That,  in  the 
intereftt«  of  trade,  industry,  and  social  convenience,  it  is  esi>ential 
that  the  fullest  possible  development  of  the  telephone  service  in 
this  country  should  be  promoted/'  *'  That,  in  order  to  effect  sach 
development,  it  is  necessary  that  only  a  moderate  rental  should  bd 
charged/^  **That  the  best  and  oheepest  service  can  only  be 
!»ecared  by  competiTton,"  "  That  as  the  Treasury  minute,  dated 
Mav  23,  1892,  provides  as  a  matter  of  f^eneral  policy  *  that  com- 
pietition  shall  not  be  prevented^'  this  Council  earnestly  requests 
the  Postmaster-General  to  irrant  licenses  without  enquiry  as  to  the 
charged  or  efficiency  of  the  present  service  to  any  municipalitiee 
or  companies  which  comply  with  the  requirements  of  the  Treasury 
minute,  such  enquiries  being  inconsistent  with  tbe  spirit  of  the 
Treasury  minute  and  involving  unnecessary  expense  and  delay/' 
With  reference  to  the  proposed  visit  of  the  Electric  Lighting 
Committee  to  Old  ham  ^  the  nurveyor  Kaji  informed  the  Council  that 
there  were  only  two  combined  electric  lighting  and  dust  destructor 
works  in  England— vi/,.,  at  Shoreditch  and  Oldham,  Of  the  sis 
benders  sent  in,  that  for  an  apparatus  as  used  at  Oldham  was  £6(M> 
or  £700  leas  than  tbe  one  constructed  upon  the  system  adopted  in 
Shoreditch,  therefore  it  was  of  important^  that  tbey  shonld  go  to 
Oldham. 

tilverpoel.  —A  vary  important  meeting  of  the  Liverpool 
Tramwaye  Committee  was  held  in  the  Municipal  Offices  on  the 
27th  ult.^  under  the  presidency  of  the  Right  Hon.  Sir  Arthur 
Forwood,  Bart..  M.P.,  principally  for  the  purpose  of  considering 
the  tramway  fares  of  the  future.  In  the  course  "of  the  diEK^uesion 
it  was  mentioned  that  the  construction  of  the  new  electrical  tram- 
line  from  St.  (leorge's  Church  to  the  Dingle  would  be  commenced 
either  in  the  first  or  second  week  in  February^  and  wonld  be  com- 
pleted and  opened  about  May  L  The  rails,  it  is  expected,  will  be 
delivered  a  few  daye  hence,  and  the  cars,  which  an  quite  diSerent 
to  thoee  u^d  at  present,  are  being  rriade.  The  Council  will  be 
recommended  to  adopt  tbe  establishment  of  electric  traction 
throui^hout  the  city,  and  tbe  penny  fare  is  to  be  adopted  from  one 
end  of  the  city  to  the  other.  An  additional  penny  will  be  charged 
in  the  covered -in  portion  of  the  can.  This  will  probably  be  found 
a  mistake^  as  the  smoking  (open}  part  will  be  overcrowded  while 
the  rest  will  often  remain  empty ^  pa^engers  preferring  in  fine 
weather  to  wait  for  the  next  car  than  to  have  to  pay  double  fare 
for  the  privilc^  of  being  deprived  of  the  fresh  air,  and  their  ^moke 
as  well.  At  least,  such  baa  been  the  experience  everywhere  when 
open  dummy  cars  and  closed -in  trailers  are  run  on  cable  lines.  The 
extension  of  the  electrical  traction  system  to  other  routes  is  also 
under  coos jderation.— The  widening  of  Scotland-road  is  propoeed 
in  a  report  of  Mr.  Tnrton,  the  depiity-iBaaaf^^c  ^  ^<«  Vtasa^v^^ 
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the  principle  of  lighting  the  Northern  iJoepital  by 
the  general  lines  indicated  in  Meaprs.  Bu retail  and 
report  be  adopted  i  and  that  the  Works  Committee 
to  reoommena  to  the  Board  an  engineer,  or  firm  of  ml 
ipgaged  (a)  to  prepare  a  scheme  for  lighting  th«  ^ 
lin«e,  and  (b)  to  prepare  the  neceaaary  drawings  i 
for  the  work,  and  to  supervise  its  exocotkm/'   Tbbi 

Bradford.— The  following  are  the  principal 
motors  and  arc  lamps  can  be  hired  from  the  Cor 
tricity  department :  The  rent  per  annum  for  motors,  d 
on  Jan.  1  and  July  1  to  each  year,  will  includo  th^ 
the  motor  from  the  Corporation  storea  to  the 
if  such  premises  are  upon  the  ground  floor.  If, 
is  required  in  a  basement  or  upon  a  higher  level,  tl 
pav  the  cost  of  raining  or  lowering  tbe  motor  to 
follows:  for  i  h  p.  and  1  h  p,  motors,  10s,;  for  2b, 
motors,  20».;  for  -l^  h.p.  and  6  h.p,  motors,  30a.  Tj 
also  provide  suitable  foundations  (timber  being 
upon  which  the  motor  will  be  secured  by  the  Corp 
rent  per  annum  includes  supplying  and  fixing  the  oei 
Mw itchy  and  also  the  fortnightly  inspection  by 
inspector,  who  wilt  be  in  uniform.  AU  other  Msoa 
oil,  carbon  tips,  special  pulleys,  etc.,  most  be  paid  fq 
and  obtained  from  the  Cor(x>ration  storee.  Tim  i 
from  the  C<irporation  terminal  box  to  the  motor,  I 
out0,  main  switches,  etc..  must  be  provided  by 
will  be  subject  to  the  ^uame  conditions 
wiring  for  the  electric  light.  The  meter 
fixed  adjacent  to  the  eervice  terminai  bote 
motors  and  the  charges  are  as  follows : 


Speed, 

1,700 
1,450 
1.200 
1  ItJO 
1,000 

800 

Isimps, 


Diameter 
of  pulleya. 
4in. 
tin. 
5in. 
Tiin. 
Gin. 
Tin. 


the  above  reguUtione  ae 


2  . 
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2  . 

.*     6  to    6  ,, 

.     M 

2  . 
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.  1.001 

4  . 

..    5  to    6  .. 

*    m 

4  . 

,  10  to  12 

.  l.M 

Horse 
power. 

i  b.h.p. ... 
I    

2 

4i  „  .., 

e     „     ... 

As    regards  ^ 

wiring  hold.  We  note  that  the  lamps  will  be  aiippl 
with  globes  and  resisuncee,  and  will  be  left  in  mMiiui 
order.  In  the  event  of  any  globe  being  brt^kmif  or 
or  portion  of  the  lamp  becoming  burnt,  the  hifer 
coflt  of  replacing  the  defective  part.  Theae  defecte  m 
muet  be  remedied  with  the  least  fioaaible  delay.  SM 
meter  must  be  placed  in  the  arc  light  circuit  in  Ui« 

being  also   incandescent  lamps  in    the       „_.    [ 

following  teble  gives  the  rent  and  iiarticolan  of  are 

No.  Apptl 

Type.  in        Ampa.    raeteo,] 

aarftaaL 
Enclosed  arc  (single  oarboo). 
Open  arc  (double  carbon) ,... 
Open  arc  (double  carbon) .... 
Open  arc  (single  carbon)  .,.p, 
Open  arc  (single  carbon)   .... 
The  prices  and  sizes  uf  carbons  for  the  above 
12mm   and   12mm.  (for  encloaed  arcs),  3d.  pei   pelr 
llmm.»  l|d.  per  pair  ;  I2mm.  and  7mm,,  Id.  per  mk 
of  heating  and  cooking  apparatus  is  also  giveo  oo  taei 
and  it  is  worthy  of  note  that  the  charge  for  po 
for  heating  or  cooking,  is  2^d.  per  unit,  while  M/per  « 
for  the  {tower  supplied  to  arc  lampe.  — Meaara.  A. 
Co  ,  electrical  engtneera,  working  under  the  direetjoa 
F.  PKestman.  as  chairman  of  the  Friends*  l*ro^ 
owners  of  the  property,   have  just    compleceil 
electric    lighting    station  to   supply  tbe  illmnlnaaj 
tenants  oocutiyrng  the  shops  and  warehouses  comprb 
.Vfills,   Manchester  rood.     This  tnsteltatiofi   is  quite 
of    the  Corfioratioo    system.     Provision    is    oiade 
thousand   16  c.{>.  incandeecent  lamps  by  mean*  of 
accumuktora  working  alternately  during  day  and 
consumer  haa  taken  e  ahare  in   the  company,  will 
formed  for  the  purpoeo  of  obtaining  eteciric  ligbi  s 
monopoly  held  by  the  C^rporetioii,  ami  b j  Uie  ooi 
formed  the  tenanta  are  able  to  reeliae  at  a  very  rhin 
tages  of  electricity  over  gas  as  an  illomioaniu  Umtam. 
have  utilised  the  surplus  motive  power  avatlabteoiitiL— 
the  current  is  generated  by  two  dynamos,  eei^  wUkl 
354J  lampe,  ootiQected  with  a  fot  of  55  Sfwftda  ari 
maintaining  400  lamps.     The  dynamos,  eottfiliil  la 
an  output  of   no  ampeies  each  at  a  preasure  of  %W 
machines  are  compound  wound,  witb  rii^  mnm 
throe  bearings,  each  driven  by  lin.  ropea.     Tbe  i 
thrown  in  and  out  of  geer  to  the  dybamoa  bv  lw« 
oapeble  of  transmiting  35  h.p«   eaeb*      ne 
through  a  motor  tranaformar  durix^  tbe  day, 
tbe  current  beiog  supplied  from  the  d 
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oo  the  motor  side  of  the  transformer  at  25  amperes  at 
B,  and  this  is  converted  on  the  dynamo  side  to  70  amperes 
ihe  voltage.  By  this  addition  the  cells  are  charf^ed  at  a 
)  of  145  volts.  The  cells,  which  are  fixed  on  insulators  in 
estimated  to  discharu:e  at  the  rate  of  160  amperes  per  hoar, 
tchboard,  from  which  the  supply  can  be  controlled  by  a 
of  derioes,  is  7ft.  6in.  by  4ft.  in  dimensions. 
MSt«r. — The  question  of  providing;  a  site  was  aii^ain  con- 
by  the  Electricity  Supply  Committee  on  Dec.  31,  and 
lara  as  to  various  sites  were  laid  before  the  City  Council 
ek.  It  was  resolved,  with  three  dissentients,  that  the 
be  recommended  to  provide  dust  destructor  works  upon  the 
ite  as  and  in  conjunction  with  the  proposed  electricity 
The  Town  Clerk  reported  on  Jan.  7  that  he  had  com- 
tad  with  Messrs.  Hannam-Clark  and  Co.  with  reference  to 
posed  purchase  of  the  old  gasworks  site,  but  had  received 
r  intimating  that  the  expense  of  obtaming  immediate 
on  must  be  added  to  the  purchase- money.  After  consider- 
matter  and  further  discussing  the  general  question  of  site, 
k  was  instructed  to  inform  Messrs.  Hannam-Clark  and  Co. 
iving  regard  to  the  terms  of  their  letter,  the  committee 
9t  proceed  further  with  the  negotiations.  On  Jan.  19  the 
rk  reported  that  since  the  last  meeting  Messrs.  Hannam- 
iod  Co.  bad  intimated  that  Mr.  Andrews  found  he  could 
to  give  early  possession  of  the  portion  of  the  old  gasworks 
f.  It  was  resolved  with  three  dissentients  :  "That  it  be 
Bnded  that,  subject  to  the  approval  of  the  Local  Govern - 
nrd.  the  Council  do  purchase  from  Mr.  F.  Andrews  the 
T  referred  to  in  his  letter  at  the  price  of  £2,500,  with  the 
f  taking  the  other  properties  referred  to  within  the  time 
the  terms  named  in  the  foregoing  letters,  subject  to  a 
ootract  containing  such  provisions  as  the  town  clerk  may 
ceesary  ;  and  that  the  necessary  contract  be  sealed  with 
imon  seaL"  The  Town  Clerk  reported  that  about  60 
for  the  electricity  works  had  been  received,  and  that 
lid  be  at  once  opened  and  forwarded  to  Mr.  Hammond, 
rn  Clerk  observed  that  the  recommendation  to  purchase 
I  practically  cancelled.  Mr.  Hammond,  the  electrical  engi- 
1  be  had,  at  the  suggestion  of  the  mayor,  inspected  the  sites 
bd  been  pointed  out  to  him.  With  regard  to  the  site  near 
5,  the  property  which  was  at  present  available  was  not  of 
e  shape  to  enable  them  to  put  up  electrical  works  properly, 
Bs  a  very  different  block  were  chosen,  the  site  at  that  place 
»  unsuitable.  The  objection  to  the  Barton -street  site  would 
wpposed,  apply  to  the  baths  site — viz.,  the  presence  of  a 
tractor  in  the  centre  of  the  city.  In  fact,  he  might  say 
t  it  seenaed  to  him  the  moment  they  came  in  from  the 
from  any  distant  part  of  Biistol-road  or  near  the  canal, 
e  confronted  by  the  question  as  to  the  advisability  of 
ig  the  two  projects.  At  the  present  time  they  had  made 
minds  that  they  should  be  worked  together,  but  it  was 
for  him  to  go  on  viewing  sites  which  were  condemned 
edaion  of  tne  Council  was  adhered  to.  If  he  might 
to  say  a  word  on  a  point  already  settled,  he  would 
nd  them  to  avoid  going  past  the  best  site,  or  what 
voximately  the  best  site,  for  the  electricity  works, 
lake  of  the  dust  destructor,  and,  although,  as  he  had 
pointed  out,  there  were  advantages  in  the  combination, 
might  ran  that  combination  too  far.  Personally,  he  would 
3t  have  the  dust  destructor  next  door  to  his  electricity 
or  the  one  reason  that  the  dirt  and  dust  made  it  more 
to  carry  the  electricity  works  on  with  a  dust  destructor 
immediate  vicinity.  Besides,  they  could  not  keep  the 
ry  and  building  eo  smart  and  tidy  as  they  could  if 
destructor  was  half  a  mile  away.  He  visited  Moflatt's 
I,  underneath  which,  he  understood,  the  River  Twyver 
It  did  not  appear  to  be  a  large  river,  though  there 
1  to  be  a  good  flow  in  the  winter.  The  site  was  an 
t  Qoe,  with  plenty  of  frontage  and  depth,  and,  no  doubt, 
h  in  the  matter  of  foundations.  It  was,  however,  new  to 
1  he  was  only  able  to  speak  of  it  as  a  question  of  position, 
itnated  opposite  Councillor  King's  house.  The  question, 
r,  came  in  again  with  regard  to  the  dust  destructor.  Then 
M  Uie  Mitre-street  site,  and  there  was  no  question  about 
■g  a  meet  suitable  place— an  excellent  site,  and  coming  to 
Hkm  of  palling  down  a  lot  of  old  property  that  ought  not 
i  in  the  immediate  neighbourhood,  it  would  be  a  very 
ilnte— bat  there,  again,  the  difficulty  of  the  dust  destructor 
p.  As  to  the  gasworks  site,  the  reasons  which  led  him  to 
it  were  the  favourable  borings  that  had  been  made,  and 
f\am  ask  the  Council  to  allow  him  to  give  a  second  opinion 
irii)eci,  after  the  statement  by  Councillor  Kitig.  Of  course, 
Mfous  in  fulfilling  his  duty  to  the  Council  not  to  take 
■rieity  works  to  a  place  whore  they  would  incur  a  heavy 
m  foundations,  which  Councillor  King  proenosticated. 
irid  like  to  carry  the  (|uestion  a  little  further  if  they 
Aw  him.  Councillor  King  said  the  eroond  was  exceed- 
kiMharoas,  and,  of  course,  he  brought  his  knowledge  of 
hMeifeo  bear  upon  the  matter,  and  the  experience  he  had 
liicurying  oat  work  in  the  neighbourhood,  and  he  warned 

eMt  petting  down  large  works  which  would  involve  them 
lo  pay  compensation  to  adjoining  owners,  and,  generally, 
Mliivy  expenditure.     He  should  like  very  much  to  thrash 
■M«Q  oat,  and  he  would  come  down  again  in  a  week  or 
time  and  give  them  an  opinion  that  should  be  justified 
■  invettigatioD   and  consideration.      In    reply    to    the 
f  Esther  the  presence  of  the  dust  destructor  would  be 
^^  Mr.  H^TnrnA**^  replied  that  at  Shoreditch  the  dust  con- 
Mend  with  the  machinery.     The  works  there  were 
I  tad  if  he  were  asked  to  draw  up  a  scheme  of  com- 


bination he  should  take'oare  that  the  dast  deitniotor  portion  was 
entirely  closed  up  from  the  electricity  works,  Ictotead  ot  being  con- 
nected by  windows  and  doors  as  at  Sboreditdi.  Of  coarse  he 
would  rather  not  ran  the  risk  of  having  his  smart  machinery  inter- 
fered with,  but  still  he  believed  those  difficulties  might  be  got 
over,  and  the  saving  undoubtedly  woald  be  what  had  been  stat«d. 
The  nearest  approach  to  the  works  not  being  interfered  with  was 
at  Cheltenham.  There  the  destroctor  was  separated  from  the  electric 
works  by  a  promenade.  *  They  had  plenty  of  room  there,  more 
t^han  they  wanted  to  take  in  Glooeester.  He  knew  of  no  place 
where  a  certain  amount  of  dast  did  not  come  in.  When  be 
recommended  the  combination  be  had,  of  coorse,  considered  the 
pros  and  cons  and  if  th^  had  it  they  mast  pat  op  with  the  disad- 
vantage of  some  amount  of  dust,  and  that  wonki  require  greater 
care  in  cleaning  the  machinery,  becanee  th««  was  nothing  so 
dangerous  to  electrical  machinery  as  dost.  At  Shoreditch  some 
of  the  machinery  was  disabled  from  that  cause,  bat  as  to  whether 
he  could  keep  it  out  he  woald  be  able  to  tell  them  better  when  he 
had  erected  the  (vlouoester  works.  Coandllor  Clatterbnck,  as 
chairman  of  the  committee,  withdrew  tlie  recommendation  that 
the  gasworks  site  be  parchased  liter  hearing  Mr.  Hammond*^ 
wish  to  further  investigate  the  question  as  to  the  safety  of  the 
foundations.  The  committee  dare  not  ask  the  Coonoil  to  arrive  at 
any  decision  in  view  of  those  statements.  A  special  meeting  of 
the  Council  could  easily  be  called  when  Mr«  Hammond  had  com- 
pleted his  further  investigation. 


PROVISIONAL  PATBMTS,  1898. 


1838. 
1888. 
1888. 
1878. 

1888. 
1818. 
1881. 

1888. 

1878. 
1884. 

8887. 

8884. 


8816. 


8888. 


Jahuabt  24. 
Zmprovemeate  in  tlie   brakes   eff 

Joseph  Edmondson,  Penny  Bank-chambers,  HaUfaz. 
An  Imprered  telegrapli  eaUe  gilpw    Andrew  Gray,  Carls- 

brook,  Helensburgh,  co.  Dumbarton. 
ZmpreremeBfte    in    Insnlaters.      Edward    Renaali,    111, 

Hatton-garden,  London.    (Complete  specification. ) 
Carve    trmoer    ef  eleelrleal   meaBoremente.      William 

Oliver  Smith,  101,  St.  Martin's-lane,  London.    (Edward 

Rosa,  United  States.)    (Complete  specification.) 
Impreremente  In  leetrie  pendnlnm  tndleatere.  Frederick 

Jones,  64,  Grant- road,  Clapham  Junction,  London. 
ImproTeassBfte  In  tlepiieaee.    Joseph  Devonport  Finney 

Andrews,  45,  Fulham  Park-gardens,  Falham,  London. 
Zmpreremenfte   In   telephcp— ■     Josef   Ezner   and    Carl 

Kraft,  322,  High  Holbom,  London.    (Complete  specifica- 
tion.) 
Zmprovemenfte   In   djrnaiiMHeleeCrie  maeiilBerjr.    Joeei^ 

Slater  Lewis  and  Felix  John  Hewitt,  322,  High  Holbom, 

London. 

January  25. 
An  Improred  «lee8ile  switoh  er   eentaet«iwalBsr.    John 

George  Dixon,  70,  Palaoe-chambers,  Westminster,  London. 
XmproremenU  In  safirtj  twtm  inr  eleotrleal  eeodnetere. 

Louis    Aloysius    Ferguson,   45,   Southampton-baildings, 

Chancery- lane,  London.     (Complete  specification.) 
ImiireTemeafte  In  er  r^latlttc  te  transmitting  ^leetrleal 

impnlsee  and  eifnals.     Ernest  Wilson  and  Charles  John 

Evans,  64,  St.  John's-park,  Blackheath,  London. 
ImiireTemente  In  and  relating  te  primtixj  batteries. 

Carl  Koenig,  18,  Southampton- buildings,. Chancery-lane, 

London.    (Complete  specincation. ) 
Impreremente  In  rheeetate  inr  rognlattaig  tlie  current 

need  In  Oleetreplating  and  ether  prisseBss.     William 

Phillips   Thompson,    6,    Lord-street,    Liverpool      (The 

Zucker  and  Levett  and  Loab  Company,  United  States.) 
ImproremeaU    In    inrlBiAry   lotteries.      Edgar   Giglio» 

6,  Lord-street,  Liverpool. 

January  28. 
An  improved  relay  switdL    Tom  Bousqaet  Browne  and 

John  Melville  James,  39,  Victoria-street,  Westminster, 

London. 
An  eleetrieal   flre-eaU   telegraph.      William   Blenheim, 

Egham,  Surrey. 
ImprovemenU  In  switchee  inr  eleetrie  light  aervioe. 

Albert  Edgar  Tanner,  70,  Market-street,  Manchester. 

It  In  and  eenneeted  with  eleetrte  are 

lamps.      John    Owen   Girdlestone   and    Carl   Frederik 

Grimur    Thorkelin,    16,    Davis-street,    Berkeley-square, 

London. 

January  27. 
An  eleetrie  bell  piano.    Stanley  John  Godwin,  6,  Wynne- 
road,  Brixton,  London. 
ZmproremeaU  In  attadhmeaU  to  Oleetrie  ineandeeeenee 

laupe.    Charles  Henry  Steam,  4,  Branstone-road,  Kew 

Gardens,  Surrey. 
ImpreremeaU  In  and  eenneeted  with  the  generating  ef 

eleetrieity  through  the  metien  ef  roUing-atook  and 

the    like.      Biateo    Clarke    and    Joseph    Bazeres    de 

Atzugaray,    9,    Dashwood    House,    New    Broad-street, 

London. 

January  28. 
Impreved  Insiilater  fer  toiegraph  wires  and  t 

Heinrich  Peters,  40  Passage,  Cologne,  GermsA^, 


8188.  An  improvement 


8171. 
8178. 
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tats, 
ssao. 

•419, 


84^. 


242S. 


•Plillofttfofi  Of  tb#  ^toelriD  Inondewowit  lamp, 
Jam^fl  Kiehard  Payne,  23,  Southampton  -  bulldiaf^, 
Chancery -Uo«»  London. 

trnprnw^mmatm  In  Jolata  botwe«B  tlie  gta«  globea  of 
oleotrla  «ro  lamps  and  the  aupporU  by  wblob  tlioy 
ara  aarrlad.  Paul  Henry  Guerin,  d5,  ChanoerylaaOi 
London. 

JvNrARV  i?9. 

A.  teletf  p^grapti  for  tranemltttn#  rooelvlng  and  reeord- 
Inff  maiaagaa  throogli  a   telegraph  wire  •  ootrtoally. 

John  C'ttmpbelJ,  57,  Comely  bank-avenue,  Edinburj^li. 

Improvementa  In  or  relating  to  oleotrlc  telegraphy. 
Pierre  Picaril,  III,  Hattorijifarden,  London. 

Improvementa  In  seooodary  batterlea.  John  Vau^han 
8herrin»  77,  Chancery  lune.  London. 

ImproTemeata  in  methods  or  proooseea  for  eleotro- 
ihatmally  treating  matarlala  and  particularly  with 
rafira&oe  to  the  manufaetore  of  oaiolnm  oartilde  and 
apparatus  therefor.  Kudeon  Maxim  and  V\  ilUam  Henry 
Uraham,  377,  Norwood  road,  London, 

▲ntomaUo  alaotilo  olrenlt-breakers.  Maurice  Bonchet, 
53,  Chancery -lane,  London.  (Date  applied  for  under 
Patent!,  etc..  Act,  1883,  Sec.  ia3,  July  2,  1897,  being 
d^te  of  apphcation  in  France.) 

Improved  means  for  oontrolllng  the  worlUag  of  llfta* 
motors,  and  other  appliances  operated  hy  elaourle 
energy.      William  Arthur  Kt^r,  iOl.  Fleet-street,  London. 

Impreremanta  in  the  manofaetnre  of  lllamenta  for 
inoandeaoont  electric  lamps,  Robert  Mullard,  i5, 
Southampton-buildinge>,  Chancery  lane^  London. 

An  improved  method  of  and  means  for  faeilltatlag  the 
starting  of  single  or  polyphaae  alternattng-cnrrent 
motors  and  llJce  apparatos.  Max  Deri,  45,  Southampton- 
buildings,  Chancery > lane,  London.  (Complete  Bpecitica* 
tion.) 

Improvements  in  variable  eleetrio  reatalaaoes  or 
rheostats.  K.  VVay^ooi  and  Co.,  Limited,  and  Philip 
ibotfloo  Utiwin^^i,  Southampton^buildiogt,  Chancery- Ian  a, 
l^ndon. 

An  improved  eleotrioal  transformer  for  enrreats  of 
high  potential  and  variable  fj^t^aeney.  Alfred  WyJte 
and  Octave  Maximilien  Kochefort,  45,  Southampton - 
buildings,  Chancery -laoe,  London. 


43. 


srai. 

SMI. 
M#4. 

S41t. 


tl7t. 

iiii. 


i4M7. 


it746. 


aisit. 


8ft7«3. 


rr49«. 


ITTtS. 


3tl99. 


SPECIFICATIONS  PUBLISHED. 

18«7. 
Kleotrtc    motors    and    spparafns  for  propelling  oars, 

carriages    cycles    and  boats.     Joel. 
Moans  for  ad  tasting  eleotrie  light  oar  bona,     GibbingB. 
Sleeftloal  indicating  railroad  slinalling.     (Griffith. 
SleetHc  motors.     Obelt. 
Kleotrioal  transformers,     fiorry. 
Perforators   for    nae    in    oomnaotlOD    with    antomatio 

talegraph  tranamltters,     Muirhead. 
ftaoondary  batteries,     ^?chattncr. 
Telegraph  relay  suitable   for   long   snbmarlne    oables. 

Hymer  Jones. 
Bpeed  •  regulating    governors    specially    suitable    for 

el<Nstrlo  light  and  other  high  speed  engines.     .Marshall. 
Device  for  deadening  the  aolee  in  telephone  oonduetors 

and  the  like.     Moeimn^. 
Klaetrio   cables    and   their    manufaoture.      Smith   and 

<«rMnvtlle, 
XiaoCHe  laeandesoent  lamps,     SiowetL 
Xiaotrte  are  lamps.     Woraky. 
Car  bondholders  for  eleotrie  are  lamps.     Woreley. 
Ueetile  furnaoes,     Thom}>eon.     (La   SociiU**    Italiani  dei 

Forni  Elettricl.) 
Eteotremagnetie  picking  maehaalam   for  looma. 

woather,     (Klein.  ^ 
Xleotrioal  emt^ota.     Ds^rman  and  Smith. 
Eleotrie  arc  lampe.     Adame. 
Controllers    for    slaetile    metora.       Thompson, 

/weigbergk.) 
Claeinaat  battel  lea      Hanecom  and  Hough. 
Stat  ting  devloea  for  alt«mating  eurrent   motofs. 

Bcitli^h  Thomson  Hou^iton  Company,  Lunitt*!.     (Poster.) 
Dynamo-eteetrle  maahlaea  of  the   indnetor  type.     The 

Brtueh   Thomaon  Houston   Company,    Limited.      (Stein* 

met/..) 
Baolrlo  are  lampa.     Spencer. 
Safety  eleotrie  fnsea     itoverand  Midler. 
Current  colleetora  for  eieelrle  railways  with  overhead 

wires,     Timar 
tasutating    supporta    for   the    third    rail    or    alaelrte 
af  alaeiio  raltwaya     Anderson. 
ria  sfthlea.    Kaiman. 

sad    subparts    for    alaelrle    glow 

Webster  and  Koynotd»*. 


Pair 


(Von 


The 


TRAFFIC  RECEIPrS- 


I>over  Tramways, — The  traffic  reoeipte  for  the  wai 
January  29  were  £10.3.  0«.  $td.  The  total  reo^pts  for 
iHd^  are  £437.  Oe.  .Id.     The  mileage  open  at  pteteot  Is  S| 

Bristol  Tramways. — The  traflSc  returns  for  tha 
January  t28  were  £2,344.  7«.  Ud.,  compared  with  ^1,79 
for  the  corresponding  period  of  last  year,  being  sn  la 
£m)<5.  4s.  5tt. 

Birmingham  Tramways— The  traffic  reoeipta  for  i 
ondini;  J  AD  nary    29    were    £;i,5^4.    Ts.    M,^    as  oom 
£2JIU0    3s.    2d.   in   the  oorrespooding  week   in    1897 
increase  of  £684,  4^.  7d. 

Liverpool  Overhead  Railway . -—Tbe    trsflic 
railway  for  the  we«k   endod  .January  30  amoanlad  ti  I 
compared  with  £1,227  in  the  correepondinf(  week  of 
year,  being  an  iocreaae  of  £110. 

City  and  S^uth  laondoti  Railway.— The  retorns  for  * 
ended  .January  3f)  were  £1,059,  compared  with  £LlUl  for 
spending  period  of  last  year,  being  a  decrease  of  £42.  1 
receipu  for  the  half-year  amount  to  £6,3$$,  ooopai 
£5,4HS  for  the  corresponding  period  last  year*  baiag  a 
of  £95. 

South  fttaJTordahire   TraBiwajpa,-~Tbe  tradio 
week  ending  January  28  were  £^H.  ]2s.  Ud.,   as 
£41Mi.  24,    (H.   in  the  oorraspondiDf;  week  of  the  pravfl 
The   ag^reeate    receipta   for   the  year   are  £2,353 
against    £2j2tJd.    14s.     4d.    in    the    oorresri:»nding 
previous  year. 

S.D.  United  Tram waya*— The  traffic  receipts  for 
ending  January  28  were  £436.  Itis.  ]0d.,  as  ooi 
£360.  12«.  lOd.  in  the  corraspondmg  week  in  the  pswrl^j 
being  an  increase  of  £76.  6s.  9d.  The  nnmbar  of  |4 
carried  was  73,52:i  in  1898  and  60.025  in  1897.  The 
returns  up  to  date  are  £L72'^  Os.  liid.,  as  cotopai 
£1,640.  2a.  Ud.  last  year,  being  an  increase  of  £79.  17a.  U 
mileage  open  ia  the  same  as  Ust  year-— vIjl^  8  milesb 


COMPANIES'  STOCK  AKD  SUABE  LI 


Have. 

Blnnlnjfhaia  Blsetrle  flapplj  Compaay 

finish  Cooipanr,  Ordtnu7    .«..*•••••.*•.•« 

Jiou.  Cum  ,  S  pet  caoL  PrilL   ..,, ,*»•***••*• 

44  par  oeiiL  Dabaotura  Stook •*•«.,... 

4i  perceot  lad  D«lMiitai«  Stocfe.. ....... .«•,.. 

CftU«»d«r'i  Csbis Oompaay,  Dabsotsfss  ..,,.•.•.•••  ^..•. 

Ordlsanr     .....«• „».•. 

Cttolral  London  Railway,  Ordinary  a.^^. *«..*«•..••.«*.•« 

Prcl,  HAlf-shirst,..,  „«*...»••..,»     *.•**•. 

Chacinf  Cross  and  it irand ..««.»««••*••*  .« 

1^  l>er  osjit  Cam.  Pnf.     *..,.,..     ••^•^. •«*•*«• 

Chelsea  SJ4ctrl«lt7  Comoanf •«•*«..*« 

4|i  Mir  oanL  Dsbsiituras  .•«•••*•«•*••*««***«••* 

Ci(y  of  London.  Ordinary  ....,.....•..•.•«••••...»•••••• 

■  -       ProT.  Csrw    ...........  ........0,..  ,.,««•  •«. 

epsroant.  CamalstlTa  Frsl  .....«»«.« 

Bp«r  canL  DebenlarvStoek 

Otty  sod  8oulh  lx>ndao  Rallvaf,  CnesolldaWd  Oidlssfy  .. 

4  per  c«nU  Deta«nl«r»  Btoek    , * , . 

ftper  oant.  Pra(.  flhstas    *.,...-*.*„ 

►      M  «         .♦    'wd 

County  of  London  snd  liroab  Prottoslat  Co.,  ttrdlnsrir 

0  per  oent.  Coin.  Prsl 

Crompton  and  Co.,  T  par  oaat.  Cass.  PraL  ahsna  

5perc!«iii.  Debaotsrsa  .,  ..,.. ,,-*,.,•*•.• 

Sdlson  Aod  3wsn  l^hlte.lOt«tasfy ••«... 

&per  ceut   iJebenlatSi .,.., 

Blecuic  tiHttiructk^u,  Lluttad   ..   ,  ••«.«•»     »,.••*••«•«* 

7  t>er  eeol.  CiuuaUllva  Ffii.  ,.    „.* «,  ., 

llmurs'i  Coppsr  tksposlUog, .*.,..,..^«...,. 

KUaoret  Wire Gompaay . . ,,,* ».*.„ 

W,  T.  Beuley'i  TelecTftpta  Worts*  Otdlasty  *.-. 

— f  per  cant,  Ftalsreaoa  ., ,»* 

44p«rcenl.  f>sbeitlttr«s   , ,„ 

Eoiue-t4>UoiiM»  ConaDMnr,  Ordtaary •.» 

7  percent.  Prefereiies .»*«.•*.#••* 

India  Kubb«r  mad  QoiU  Fercha  W«fhs   ..••*»4w*.*«..«*, 

4^  per  cent.  Dabaalaies       ,..,..•,,« ...,, 

SenaUiitou  and  Knigltebftdse Owlfatefy .p.. ^ 

-^-^  0  per  oaat.  rrsf,       ....     .....*,*  .•#»,.»••..,,•* 

Loodoo  Blselrie  ionilf » Oidfiary 

ll«iv«9otliaa  llSSIl3eM9»i|,IJsalted» Ofd*  Bfo.  IOZ4a»an 

m  »  .»  »^A01««ICQ 

a  ear  sast  rttvt  Moflffags  Oebeetet^  SiMSk  .... 

KsMonal  Tslapboes,  Ordinary ,.., , 

^^^—  •  pw seat.  Oam,  Flrsi  yrsC* ....  ..•«.....■...*,.., 

f  psf  sent  Csa.  liseoad  Its!...... . 

h  pat  oant.  Hoa.  Csai.  fldrd  rrsi ,  Bla  I4l9,ttl 

— -  J.  mM^9mjm 

l|p«rcinDLI>slk8toeft.Ksd. ..*««^ 

Kotdna lUU Onapaay    .....*. 

Orisntal,  Uisltad,  Al  slurai    .......    .«««.».« 

£Aa)iar«s ..« » 

£44  tlxarai •«*••■•••«•»••«• 

OrtsDtal  Talvptefoeaaad  llacteteOeapsay*.* **.**.> 

Kojnl  Ueclrtoal  CQCDpany  ot  Uoairsel  .... ..  ........... 

'-  14  per  oenc.  nr*i  Hharss  MoilvsiB  Dsbssieiss  „ 

SoBib  Loodoo  Kledrle  Jtupply,  (Itdlunry 

m  /soMi  sod  Pail  MnU,  Umllsd.  Orsiasty  ..  ,... 

^  ■  T  par  ceat.  wrsc  -^...««*«tt«^ ••*«««., 

4Mrotnt.  Iieb.  ai^U,  ILed .., „ 

Xeiaftapli  Coostmcllon  BOd  Maintaeaees  »^. <.«.»„«•. 

^  per  east.  Bond». —  ««*«**•  to*** 

ffatarloo  sad  City  ftatlw^.  Ordlaary ..«.«,  ^  »«....  . 
Weetaalaslsr  nadrto  9ippty.  Urdlsary  •*-*••«*» 
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NOTES. 


riB  Szhibition.— Offices  for  the  Royal  Gom- 
the  Paris  laternational  Exhibition  of  1900  have 
at  23,  Great  Oeorge-street,  Westmiaster. 

I  Traotion  in  Spain. — We  understand  that 
indicate  has  been  formed  to  acquire  a  number 
s  in  the  North  of  Spain  with  a  view  to  replacing 
traction  by  electric  traction.  The  line  from 
Gatarroja  is  amongst  them. 

Institute  of  Arohiteotnre,  Soienoe,  and 

drawings  submitted  in  the  local  competitions  of 
a  for  this  session  are  being  exhibited  this  week 
ioria  Art  Galleries  of  the  Albert  Institute  at 
i  statement  of  the  awards  is  also  exhibited. 


InnL — ^The  output  of  aluminium  in  1897  by 
States  has  nearly  quadrupled  the  returns  for 
ordiog  to  the  figures  given  by  the  Engineering 
Jaurnaly  last  year's  production  is  estimated  at 
.,  aa  against  1,300,0001b.  in  1896,  and  188,0001b. 

tetimoniaL— The  Executive  Committee  are 
to  contributors  resident  in  the  United  Kingdom 
invitations  to  the  presentation  reception  which 
i  at  9.30  on  Monday,  the  2l8t  inst.,  at  the 
Sooms  of  the  Hotel  Metropole,  immediately 
tner  already  announced. 

k  Institution. — We  have  received  ah  invita- 

itadents'  conversazione  of  the  above  institution, 
be  held  on  Saturday  next,  at  7  p.m.     The 

are    a    concert,    a    dramatic    entertainment, 

of  various  scientific  apparatus.    These  exhibits 

course,    the    usual    X-ray     demonstrations, 

lotographs,  and  colour-photographic  apparatus. 

t  in  Kind. — At  a  meeting  of  the  Markets 
>£  the  Leeds  Corporation  the  other  day,  a  letter 
)m  the  National  Telephone  Company  in  regard 
;  silent  cabinets  for  the  use  of  members  of  the 
uige.  This  concession  is  in  return  for  the 
liven  to  the  company  to  carry  their  trunk  lines 
building.  It  wa?  decided  to  accept  the  offer, 
he  payment  by  the  company  of  a  certain  small 
owledgment. 

asione. — The  students  of  Finabury  Technical 
hold  their  annual  conversant ione  at  the  above 
the  18th  inst.  Dr.  Thompson  has  promised  to 
"Wireless  Telegraphy,"  Mr.  Ives  will  give  an 
>f  colour  photography,  and  incandescent  lamp 
I  be  demonstrated  by  Mr.  Robertson.  We  are 
id  that  the  college  will  be  specially  decorated 
Hj  illcuninated  by  electric  fairy  lamps  and  arc 
klttt  there  will  be  dancing  in  the  great  ball. 
■gow  Teehnioal  Collegre.— Owing  to  the 
[  Mr.  George  Weir,  late  of  the  Holm  Foundry, 
rlio  resigned  his  directorship  of  the  technical 
B  he  went  to  Australia,  the  electrical  laboratory 
<fe  college  has  recently  been  presented  with  a 
livao'B  universal  galvanometer  for  the  measure- 
itageS)  currents,  and  resistances.  This  galvano- 
HMs  several  novel  qualities,  and  is  equally  well 
M  on  board  a  telegraph  ship  and  a  laboratory 


I  Workfl. — The  larger  a  manufacturing 
I  Ibe  more  scope  for  growth  there  appears  to 
ivoribi  find  it  pay  to  produce  or  treat  by  special 
■Kh  of  the  raw  material  required  by  them. 
il«i  thii  comeB  before  us  from  the  States,  where 


it  is  announced  that  the  General  Electric  Company  is  about 
to  erect  one  of  the  largest  iron  foundries  ever  constructed 
in  that  country,  in  connection  with  their  works  in 
Schenectady,  New  York.  The  foundry  will  be  500ft.  long 
and  130ft.  wide. 

Telephones  in  the  States. — We  note  that  an  attempt 
is  being  made  in  the  United  States  of  America  to  induce 
the  Gk)vemment  to  fix  the  price  to  be  charged  for  telephone 
service  in  the  district  of  Columbia.  The  proposed  charges 
in  the  Bill  now  before  the  House  of  Representatives  for 
this  purpose  are  as  follows :  £5  per  annum  for  telephones 
in  private  houses,  £7  for  those  in  business  houses  or  com" 
mercial  offices,  and  £10  per  annum  for  hotel  telephones. 
It  is  proposed  also  to  inflict  a  fine  of  £50  on  any  contract 
made  at  higher  figures  than  the  above. 

The  Inatitntion  "  JonmaL" — We  have  received  from 
the  Institution  of  Electrical  Engineers  Part  131  of  the 
Journal,  which  concludes  vol.  xzvi.,  and  the  Proceedings  for 
the  year  1897.  We  are  informed  that  after  the  issue  of 
this  part  no  abstracts  or  classified  lists  of  articles  appearing 
in  the  technical  periodicals  and  Proceedings  will  be  published 
in  the  Journal  of  the  Institution ;  but  iu  each  month  there 
will  be  issued  to  all  members  (subject  to  the  provisions  of 
No.  33  of  the  articles  of  association)  a  series  of  abstracts 
prepared  under  the  direction  of  a  joint  committee  of  the 
Institution  and  the  Physical  Society. 

Water  Fewer  in  Ireland. — We  understand  that  a 
company  has  been  formed  to  utilise  the  water  power  of  the 
Shannon  electrically.  The  company,  or  rather  syndicatOi 
has  an  influential  board  of  control,  and  proposes  to 
construct  a  canal  from  a  point  above  Castleconnell  to  the 
outlet  below  Doonas,  to  provide  for  storage  a  certain 
volume  of  water  in  Lough  Darg  during  the  summer,  and 
the  company  are  in  communication  with  the  Limerick 
Fishery  Board  so  that  fishery  rights  on  the  river  may  not 
be  interfered  with  by  the  intended  scheme.  We  do  not^ 
however,  hear  for  what  purpose  the  electric  power  so 
obtained  is  to  be  utilised. 

Scientific  Teya.—Mr.  James  S?rinburne  contributes 
to  the  current  number  of  Good  Words  an  interesting  and 
illustrated  article  on  the  scientific  principles  underlying 
many  of  the  most  familiar  mechanical  toys.  Steamboats, 
jumping  beans,  spinning  tops,  and  ballet  dancers  all  come 
in  for  a  share  of  attention,  while  flying  machines  and  cheap 
living  picture  apparatus  are  also  described.  The  article 
is  concluded  by  an  illustration  of  some  magnetic  dancers. 
These  consist  of  paper  figures  attached  to  pieces  of  iron 
wire  of  different  geometrical  shapes.  The  magnetised 
spindle  of  a  top  projecting  through  a  smooth  lid  of  a  metal 
box  attracts  these  wires,  and  by  its  revolution  causes  them 
to  impart  graceful  motions  to  the  figure  attached. 

Direct  Cable  fk*om  Spain  to  Cuba.— The  Spanish 
Government  is  still  considering  the  advisability  of  con* 
structing  a  direct  cable  to  Cuba.  At  the  same  time,  they 
are  negotiating  with  a  French  company  which  has  a  capital 
of  £4,000,000.  This  company  has  offered  to  lay  a  cable 
from  Hayti  to  Cuba  within  three  months  of  signing  an 
agreement,  at  an  expenditure  of  £^00,000.  The  company 
do  not  ask  for  any  money  subsidy,  but  demand  the  right 
to  work  the  cable  for  25  years.  The  charge  is  to  be  fixed 
at  one  peseta  (about  lOd.)  per  word,  providing  that  the 
Government  will  gUftraniee  them  an  average  of  1,000 
words  per  diem.  Ttie  company  undertake  not  to  make  any 
claims  for  compensation  or  utberwise  in  th'j  case  of  direct 
cables  being  eatabliahed  within  the  limits  of  this  propotsed 
time. 

Tlie  Glasgow  Cars. — We  gather  from  the  discussion 
at  the  last  meeting  of  the  Glasgow  Corporation  that  ihd 


daelrie  tannn  to  Im  tMed  m  iim  km  ve  of 
Mtd  ^pe.  h  flMne  tkti  tkm  Mtnnott  io  ftod  ndi  fnm 
tiM  «n  k  to  b0  iflecied  hf  doon  pbead  to  the  eeotre  of 
Iht  ate  of  tin  emr.  Tku  om  of  iho  aiembini  object  to 
on  Um  aeoTi  of  ifnee  vMted,  and  iko  of  mfe^.  Tb^ 
im  ikm  waemm  to  bo  a  v»lid  oii%  bm  llM  iMOiid  iHrdl j 
dooiL  no  end  eolnuieei  are  nofo  HdUo  to  nn  poiiwigcii 
vto  Aayi,  01  UiOf  manoi  on  olighttng  no  any  Tokielei 
InvoOiiig  ID  Ike  o|iponte  dnoclioa  to  Ihal  of  tbe  tanoir. 
Om  boll  of  tibo  car.  if  ^ooMwIid  as  propoood.  will  bo 
dofotod  to  aoA^oBokoni  aad  the  ocbor  ball  to  laduci; 
Tkm  wmmm  m  rofemd  to  the  Tnmwmy  Omiailtoe  to 
fopofl  o& 

Itt  tkm  OM»ooi&ba.^Tbe  Eome  corre- 
of  ibo  /'off  Mma  GuzHk  aonotiaeei  Uio  CM  ibat  od 
Ibo  ieaoi  of  &  CeetBa  tlio  calacofabo  of  Sl  CUIizIni, 
vhHO  Ibo  BooHUi  "mgm  wai  barkii  in  177  xAk^  wore  for 
tbo  fiffoi  tnat  aD  i^vtn^  and  glanng  vitb  ibcHuaiida  of 
oloeiric  gM>oi  ilhwitnating  eren  rbe  most  remoto  oonien, 
aad  piWmg  to  Iho  irboio  a  »niduie  imlbor  (ban  a  aiTtlie 
air.  BoBOB  and  dcalotoiio  of  ibo  ancie&l  auutTn  are  f ocukI 
al  afamg  ibo  walk  of  ibon  calMooibi,  to  three  rows,  ooe 
ahom  Ibo  othir«  Hie  boror  room  of  the  three,  which 
topihor ohomI aboollhFO  Buloo,  iaibo  lacire  diotnrbed,  as 
alamft  iioijuao  Crioi  to  take  wiMthi^g  awmy  ai  a  ncnd 
foBa.  Bm  Ibo  oleecne  lofjbX  oa  ibon  booei  ttBua  the 
cuacooilM  into  a  moKuni,  aod  tends  to  keep  the  promit 
oomeoia  laf  e, 

Tkm  Gbomlcal  Soeiety.— The  vozed  qoortkm  of 
voitBg  by  proxy  or  throogb  the  poet  al  Ihe  aimiial  ^^oetal 
mmtamg  k  HaU  beloro  Ibo  oooncQ  of  Ibo  CSieBikal  Soetoly. 
\  of  aDowmg  oidy  Iboee  pfooeal  to 
the  kr)ge  proportioo  of  the  coontry 
doo  bai  boea  taken  on  the 
I  k  to  Ibo  oSm  £biU  imder  Ibo  preooDl  charter 
bf  proxy  wotdd  be  ioTalid,  and  that  the  coiuicil 
04  power  to  aBoad  their  h74awi  to  aOow  taeh 
ako  It  woaU  prohahty  be  nnnonwrj  to  obcain  & 
nor  aUowiflg  oieabon  aol  aetoaUy 
pnovl  at  wifotmgi  to  Toto  by  neaai  of  baDotiog  papers. 
We  tmei  ibal  ibe  ebaiige  aiay  be  oude,  ae  it  wUl  ixnite 
wmm  dmAj  the  town  and  oomiry  monben.  The  Intlito- 
tioa  of  Cml  Eogbieera  iniradiieed  a  afaular  ehaago  <iidle 
roeendy,  and  with  eonnderabla  booail  to  aD  ooacoroed 

WoeliiiilU  M  tte  Uw4oivrwad.-We  bed  hoped 
to  bear  eoso  pacticidart  ai  to  the  propoeod  adoptioa  of 
okeirk  traetioQ  oo  the  MetropoUtaa  Dktriei  Raaway  at 
tbo  aoBiialBoetii^hehloo  Monday  hoL  Tbo  only  refer* 
eaeo  to  it,  bowrror,  in  ibo  oouw  of  Mr.  J.  Staalt  Porbee  i 
inaaibi  waa  to  ibo  ofcet  that  the  coaipa&y  had  spent 
n^OOO  dimng  the  paol  year  in  oomoelioD  with  the 
pnnotkn  of  teYeral  new  gaborhiui  linee^  and  the  not  le« 
iBpoffiuil  prbdple  of  coavertiag  Ibo  preoeat  linee  into 
ilniikuiiui.  The  propoeod  deop4ov'ei  line  to  relieve  the  coQ- 
eeeiod  portmof  Ihe  MetropoUlan  Dialnct's  preeent  syttem 
wwoM,  of  ooQiae.  abo  be  electric.  Aa  repjrda  Ibe  qaoitioB 
of  carru^  lij^ttiig,  Ibe  cbainaao  aud  that  the  beet  and 
aoitoikieiteyileai  bad  yet  to  be  decided  upon.  Here, 
^fOn,  oiectrietty  k  one  of  the  rival  eompetttora.  The  bet 
ihat  the  traint  oo  thoee  Uaes  are  not  split  up,  bttt  alwajA 
niii  ae  a  whoto,  kgroally  la  favour  of  an  elociHc  tysteoL 

a  doKiiptioii  of  aa  electric  road  wagon 
lor  tiaetioo  eogtaee  to  bo  need  on  the  public  roeik  which 
wotU  derive  tie  power  from  a  pair  of  trolley  wiree  pkoed 
on  ooe  ode  of  the  roadway,  Thk  k  the  device  of  Mr. 
W.  G.  aJTrey.  of  tteao,  Nevida.  The  vebiela  mmMj 
of   the  %htrwagoo  type*  and  waa 


ei}iiippod  wiib  a  S4^  nuitor  of  the  We 
The  doable  lioD^  wire  and  eoUe>.^tin{;  gean 
tyneia  Ifte  ifakt  where  the  running  wboela  < 
retora  cirvatli  are  fully  doKribed  end 
coHediag  liollsy  k  pulled  abxig  the  wires  by 
latod  coodoetar.  Tbie  caUe  k  of  eufficieiii  leaftb  | 
the  wagon  to  nta  101110  MMt  away  from  the  ] 
the  DOeeHwy  asira  length  k  wound  on  a  druai  ^ 
required.    In  a  heavier  vehicle  of  the  tractiooH 
Ibo  aatbor  propoeei  to  uee  rear  driving 
ffianeier  wiib  Bootb  aioel  ^ree  26tn,  wide.    Te 
would  be  oeedf  each  of  50  b.p    Thk  engine  would  I 
it  k  esumated,  to  haul  ZO  tons  at  a  speed  of  itx  1 
hour. 

Wstor^Tube  Boilora.— Mr  K  Dncbetne 
to  the  Sociit^  dee  Ing^ieun  Civile  de  France,  oft| 
a  paper  00  eone  renilu  of  triak  of  inaltltul 
botlera     He  taid  that  two  eesentiak  in  such 
(1)  that  ibey  iboold  piodoce  dry  steam  for  the 
and  (2)  that  iheir  couiiroctioo  thould  affofd  ev 
for  ease  of  lepab.     He  then  described  the  Kic 
aa  inaialkd  ia  the  cmieer  m^  '*  Friarit  "  and  ot 
and  flaiiaed  that  on  ooe  trial  a  boiler  had 
9Slb,  of  coal  per  eqoare  foot  of  grate  surCace  for| 
without  developing  any  fanlti  in  the  tubes 
and  water  ovapoiating  tests  are  not  giveo  ill 
pamphlet  eontahiing  tbo  dkeonnon.    Thk  part  < 
coedings  were  lively,  aa   the  author's   ooiidi] 
cootroTerted    by    Mr.   L.  de  Chaueseloup'l 
gentlemaa  touched  on  the  qtnetioQ  of  cmri 
that  be  bad  ralmkled  that  the  maximum 
tobe  through  wbkh  there  was  cireuktaoo 
when  the  rolame  of  the  steam  bubbles  ai 
of  the  water  in  the  tobe  were  equal     Thk 
been  verified  praeticalljr, 

infarmed  that  at  a  laoetiag  ot  the  oooaol  of  Ibal 
Electrical   Aseocialioa  bdd   at    the  We 
Hotel  00  Friday,  S8tb  ulL,  Mr.  A.  R  Gihfaings  1 
preeident  for  the  year  IBM.    It  wee  deddad  U 
cottvenlioa  ia  Loudon  on  Juue  8,  0,  and  lOl 
papera  have  been  attaaged  upon  Ibe 
''  ManagemoDl  of  Electrical  Undertakings  ** ; 
of  Loaoa  and  Approprialaoa  of  Profits  * ;  *^  Di 
Plant  and  Appantua" ;  *'Eleetrfe  Trac^on  " ; 
of  AemiiBbUnea  n  OoaaaelfaB  with  Ltf^tlng  1 
Syeienm";  ** Swilebboatd and  Auxilisry  App 
» Stand-by  Sopply.''     Mr  J.  K  Stewart,  of 
eloelad  a  neesber  of  the  eouuej],  and  the  fe 
eataooi  were  oooeidered  and  improved  :»As  1 
Cbaneo,  Oku^icow ;  J.  K  E  TliorahiD, 
Chydea.  Morley;   T.  a  Mi»WI»  OiOTdua; 
FelV SMBeM; and  the  electrk  il|blfag( 
port  and  Mortey.    As  aeeodacos :  D.  McFa 
Aberdeen  ;  P.  S.  Thompeoo,  Uttddeniak)     W 
HalifaJE ;  and  .V.  Stigden,  Halifas. 

W«ja  tkat  «ro  XtaurlL^Tbe  DaOf   Mml 
i^redate  the  waye  li  Ihe  British  Bleetrk 
pany ;  or  k  it  that  the  bcuken  kupae  ibe^ 
done  out  of  soBM  of  ibeir  pisHupT    Thk  ~ 
Mml  says ;  ^'Mueb  di^gMt  was  Ml  in  the 
oaarkei  at  the  way  in  which  it  bad  beeu  deeaif 
iaeae  of  pufeteBoa  oepltol  by  the  Britkh 
Company.     It  was  deKbeeataly  siaiad  ia 
some  tame  ego  by  the  emkeeries  of  the  i 
shares  would  be  aUotlad  at  par  in  the 
tor  every  thrse  ordinafy  eham^  and  that  a 
from  Hj  to  3  wouU  he  pleead  upon  ibeuk  thas 
the  ordinary  iharskeUen  wtih  a  booua.    Nc 
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done,  the  shares  being  offered  for  public 

«t  £12.  10s.  each.    This  breach  of  faith  is 

hj  .the  atoek  dealers  as  indicating  a  desire  to  get 

knocked  down  to  a  comparatively  low  figure 

ssibioqaent  intention  of  working  the  market  and 

tbam  out  at  a  higher  price.    We  hesitate  to 

to  such  a  report,  which  would  suggest  dis- 

coaduet  on  somebody's  part." 

— ^We  have  received  from  the  Queensland 

engineer  (Mr.  J.  Hesketh)  a  Christmas  and  New 

wovenir  which  not  only  sends  greetings,  but  con- 

~  »n.     Queensland  was  established  as  a  colony 

and  in  1896  had  a  population  of  472,179.    A  tele- 

syvtam  was  established  in  1861  and  a  telephone 

in  1880.  The  revenue  of  the  electric  telegraphs  was 

£11,774  and  in  1896,  £76,986.     The  expenditure 

ras  £17,121  on  the  telegraphs,  but  we  cannot 

tbe.figin^  for  1896,  as  the  amount  is  lumped 

Poet  Office  expenditure.    Loans  on  telegraph 

account  of  £800,000  seem  to  be  outstanding 

91,  1895.    There  were  in  1870  45  telegraph  offices, 

wtber  had  risen  to  365  in  1896.    The  number  of 

teanamitted  and  received  in  1871  and  1896  respec- 

80,368  and  1,141,711,  having  a  respective  cash 

£11,774  and  £76,975.    The  respective  values  of 

M.S.  were  £5,424  and  £10,981.     In  1870  there 

miles  of  line  and  3,221  miles  of  wire,  which 

in  1896  to  10,026  miles  of  line  and  18,036  miles 

In  1896  there  were  6  telephone  exchanges  with 

including  Government  telephones. 

Carawatb  Sjcoess-Cnrrent  Reoorder.— It  is 

that  in  handling  electric  tramcars  the  expert 
in  the  course  of  a  given  run  take  much  less 
from  the  wire  than  the  inexperienced  or  careless 
Dover  this  is  being  guarded  against  by  placing 
ty  meter  on  each  tramcar,  so  that  the  amount 
day  can  be  easily  ascertained.  A  large  amount 
is  often  caused  by  switching,  on  the  motors  too 
Mr.  J.  R  Cravath,  of  Chicago,  has  devised 
of  recording  excessive  currents  from  this  cause, 
a  short  horizontal  German-silver  wire  placed  in 
the  motor.  This  wire  is  stretched  between 
in  a  long  vertical  box,  and  at  right  angles  to 
of  an  alloy  of  low  melting  point.  When  the  wire 
to  excessive  currents  passing,  the  strip  is 
melted  and  sinks  down,  thus  presenting  a  new 
the  hot  wire.  The  length  the  strip  descends  in 
■  tfaoB  an  approximate  record  of  the  number  of 
ive  currents  have  been  used.  The  arrangement 
and  in  many  ways  not  so  reliable  as  the  use  of  a 
remember  seeing  a  small  device  designed  by 
Elapp  for  the  same  purpose  in  1893.  In  this 
armatore  of  an  electromagnet  acting  against  a 
recorded  the  number  of  times  a  certain 
ted  current  was  exceeded. 
to  AnetnUia.— The  Press  Association  ventilates 
of  the  City  merchants  with  respect  to  the 
cable  service.  The  delay  in  commercial  telegrams 
very  serious  of  late,  and  it  is  declared  that  the 
telegrams  are  partly  responsible  for  this.  It 
concloded  by  some  that  these  messages  are  trans- 
st  rsduoed  rates,  as  is  the  custom  with  the  usual  Press 
Si,  and  that  undue  preference  has  been  given  to 
(the  detriment  of  commercial  interests.  This  is  not 
^as  the  cricket  match  telegrams  have  been  forwarded 
t  mesmgan,  paying  three  times  the  ordinary  com- 
tKi£  The  fact  remains  that  the  present  lines  of 
are  insufficient^  and  that  the  land  lines 
are  the  weakest  link  in  the  connection. 
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The  only  effectual  remedy  seems  to  be  to  open  up  as  many 
alternative  land-line  routes  in  Australia  as  possible.  The 
proposed  cable  to  Australia,  vid  the  Cape  of  Good  Hope, 
would,  by  landing  at  Perth,  establish  an  alternative  route 
to  the  existing  overland  line  between  Port  I^Burwin  and 
Adelaide.  Another  land  line  mi^^ht  be  opened  up  by 
effecting  a  junction  between  the  South  Australian  and 
Queensland  telegraph  systems  in  the  Gulf  of  Carpentaria, 
or  by  laying  a  cable  from  Port  Darwin  to  Normanton  or 
Cape  York,  whence  an  efficient  land-line  service  is  said  to 
exist  down  the  East  Coast  of  Australia. 

Telegraphy  Witliout  Wires. — ^The  number  of 
lectures  delivered  on  the  above  subject  each  week  is 
growing  at  an  alarming  rate.  The  best  one  we  have 
noticed  during  the  past  seven  days  was  delivered  1>y  Prof. 
Wertheimer  on  Saturday  last  at  the  Merchant  Venturers 
Technical  College  at  Bristol  The  account  we  have  received 
of  this  lecture  shows  that  the  subject  was  well  covered,  all 
the  systems  of  communication  by  electricity  without  con- 
ducting wires  being  described.  The  professor  would 
not  commit  himself  as  to  the  commercial  value  of  the  more 
recent  and  successful  attempts  to  converse  through  space. 
Another  lecture  on  the  same  subject  was  delivered  at 
Leeds  on  Sunday,  in  the  Theatre  Boyal,  by  Mr.  R'.  Kerr. 
This  lecture  was  of  a  more  popular  order,  and  the  lecturer 
gave  his  imagination  fall  play.  It  seems  that  the  Eastern 
nations  are  miles  before  Hertz,  Lodge,  or  Marconi.  We 
are  told  that  it  was  probable  that  some  system  of  tele- 
graphy without  wires  was  known  to  Eastern  nations ;  he 
mentioned  that  the  news  of  Gordon's  death  at  Khartoum 
was  known  in  Cairo,  which  was  1,000  miles  distant,  on  the 
day  he  was  killed.  Not  long  ago  Mr.  Kerr  had  met  a 
Dutch  officer  in  Amsterdam,  who  told  him  that  whisn 
stationed  in  the  Dutch  East  Indies  some  years  ago  he 
noticed  that  if  any  great  catastrophe  happened  on  one  of 
the  islands  it  was  known  to  the  natives  on  the  other  islands 
days  before  the  arrival  of  ships  bringing  the  news.  It 
is  a  pity  that  the  Eastern  methods  were  not  more  fully 
explained. 

The  London  County  Counoil  and  the  Tele- 
phones.— On  Tuesday  last  the  Highways  Committee  of 
the  London  County  Council  reported  that  complaints  had 
been  made  as  to  the  high  charges  prevailing  in  the  tele- 
phone service  in  London  and  the  inadequacy  of  the  telephone 
system  to  the  requirements  of  the  public.  They  recommended 
*'  That  with  the  viewof  obtaining  an  investigation  with  regard 
to  the  telephone  service  in  London,  similar  to  the  enquiry 
recently  held  as  regards  that  service  in  Glasgow,  the  Council 
do  make  an  application  under  the  Telegraph  Act,  1892,  to  the 
Postmaster-General  for  a  license  empowering  the  Council 
to  provide  an  independent  municipal  telephone  service 
for  the  county  of  London."  The  recommendation  was 
moved  by  Mr.  Benn,  who  pointed  out  that  some  members 
of  the  Council  appeared  to  shrink  from  the  municipalisation 
of  the  telephone  service  of  London,  but  all  that  was  now 
sought  was  complete  information.  It  was  a  pressing 
matter ;  in  fact,  there  was  at  present  a  crisis  in  regard  to 
the  telephone  system  of  London.  The  charge  in  London 
was  17  guineas  per  annum,  while  in  Liverpool  10  guineas 
was  the  annual  rate,  and  abroad  the  charges  were  still 
lower.  The  City  had  taken  the  matter  up,  and  he  hoped 
the  Council  would  not  be  behindhand.  The  case  of  London 
against  the  telephone  companies  was  much  stronger  than 
that  of  Glasgow.  He  hoped  the  Council  would  not  await 
the  result  of  the  Glasgow  enquiry  before  taking  action. 
An  amendment  to  the  effect  that  the  matter  be  referred  to 
her  Majesty's  Government  to  appoint  a  select  committee 
to  consider  the  subject  was  then  discussed  and  negatived. 
The  above  resolution  was  then  passed,  but  we  doubt  that 


the  enquiry  will  be  granted  until  the  result  of  the  Glasgow 
enquiry  is  made  know^n. 

Cathode  and  Rontgen  Radiationa — A  large  and 
repreeentative  gathering  met  at  the  Royal  Institution  on 
Friday  laat  to  hear  Mr.  A.  A*  Campbell  Swinton's  lecture 
on  the  above  subject.  At  the  lecture  was  most  liberally 
illuAtrated  by  experiments  and  lantern  slides,  the  usual 
Friday  night  attenders  found  much  to  interest  them*  One 
experiment  took  the  form  of  a  Crookes  tube,  which 
contained  a  cross  of  aluminium.  The  cross  threw  a  black 
shadow  on  the  back  of  the  tube,  and  when  surrounded  by 
A  coil  carrying  a  current  of  electricity  the  brilliant  violet 
rays  were  produced,  and  the  cross  rotated  as  the  ring  con- 
Teying  the  current  was  moved*  A  simitar  effect  was  produced 
over  a  magnet.  Mr.  Swinton  exhibited  on  the  screen  the 
bottom  of  a  tube  in  which  a  scjuare  was  clearly  marked, 
and  explained  that  this  had  been  engraved  by  the  action 
of  the  rays  upon  the  interior.  In  fact,  so  penetrative  were 
the  rays  that  in  the  experiment  with  the  magnet  the  tube 
bad  to  be  kept  in  motion  or  the  glass  would  have  been 
pierced.  Aa  to  this  action  of  the  cathode  rays  upon  the 
glass,  he  said  it  was  difficult  to  be  quite  certain,  but  the 
eflfect  was  to  split  off  little  pieces  of  the  glass  upon  the 
interior  surface*  Whether  that  was  due  to  the  bombard- 
ment by  the  particles  which  formed  the  cathode  rays 
knocking  off  biu  of  glass,  or  a  secondary  effect  due  to  the 
heat,  was  uncertain.  It  was,  however,  curious  to  find  that 
sort  of  engraving  going  on  in  the  interior  of  a  perfectly 
enclosed  bulb,  Mr.  Swinton  supported  Sir  William  Crookes's 
idea  as  to  the  constituency  of  the  cathode  rays,  and  showed 
Bome  most  interesting  and  successful  examples  of  deflecting 
these  rays  by  magnets.  The  lecturer  also  exhibited  a 
large  number  of  slides  illustrating  the  effects  of  shifting 
the  positions  of  either  cathode  or  anode,  or  both,  in  the 
tubes.  There  was  also  a  good  collection  of  apparatus  on 
view  from  various  manufacturers. 

<31iaiiib€r8  of  Commeroa. — The  annual  meeting  of 
the  associated  chambers  is  to  be  held  in  London  on  March 
15, 16,  and  17  next,  and  among  other  subjecU  for  discussion 
are  the  following : — Metric  system  (Leeds) :  That  in  the 
opinion  of  this  association  the  compulsory  adoption  within 
p  aome  limited  peri^  of  the  metric  system  of  weights  and 
measures  legalised  by  the  Act  of  last  session  be  advocated 
by  every  possible  means,  with  the  view  of  inducing  her 
Majesty's  Government  to  afford  facilities  for  the  amend- 
ment of  the  law  in  this  respect,  and  that  a  copy  of  this 
resolution  be  sent  to  the  President  of  the  Board  of  Trade 
and  to  the  First  Lord  of  the  Treasury.  Metric  system  and 
public  contract*  (Bristol) :  This  association  urges  the  Govern* 
ment  to  adopt  the  metric  system  of  weights  and  measures, 
AS  far  as  possible,  in  all  Government  contracts  and  returns, 
•o  as  to  make  it  familiar  to  the  people,  and  resolves 
that  a  communication  to  this  effect  be  made  Uy  the 
PrcHidont  of  the  Board  of  Trade ;  it  further  reconi- 
mends  individual  chambers  of  commerce  to  press  the 
matter  upon  the  attention  of  local  governing  bodies, 
to  the  end  that  these  also  may  employ  the  system  in  all 
public  contracts,  and  thus  facilitate  its  general  adoption. 
Anglo-French  telegraph  rates  (Paris,  British  Chamber) : 
[That  in  the  opinion  of  this  association  the  telegraph  rates 
between  Great  Britain  and  France  are  excessive  and 
unwarranted,  and  that  immediate  steps  be  taken  to  reduce 
|ihe  rate  to  one  penny  per  word,  which  would  give  full 
'inland  rate  to  lioth  countries.  Telephonic  communication 
(HoU) :  That  in  the  opinion  of  this  association  the  utility 
Llo  the  mercantile  community  of  the  trunk  telephone  cables 
rl>atweeii  mercantile  centres  is  very  materially  decreased 
owing  to  the  great  delay  in  seearing  a  turn,  and  the 
executive  are  respectfully  reqaested  to  again  prees  upon 


the  telegraph  department  of  the  Government  the  i 
of  promptly  increasing  or  improving  the  main  cable  ( 
tion.    Trunk  telephone  system  (Portsmouth) : 
Government  be  urged  to  reduce  the  telephone  ^ 
charges,  and  to  extend  the  minimum  time  allowe 
call  from  three  to  six  minutes. 

The  Relative  Importaiice  of   Central-St 

LosBes*— The  general  qutstion  of  the  relative  ifi 
of  the  loss  of  power  at  various  pointa  betwe 
stJick  and  the  consumers'  lamps  is  well 
current    number  of    the   Eledrical    World.     The 
reducing  these  losses  can  as  a  rule  be  asctrtaioed,  1 
all   cases  a  certain   definite  reduction  only  is  ad| 
Beyond   this  the  capital  outlay  costs  aiiDUaUy 
interest   than  the  value  of   the  power  iared 
temporary  omphasises  the  fact  that  the  bee 
more  serious  at  the  lamp  end   of   the  line 
boiler  end.     The  loss  of    beat  by   the  stack 
simply  a  waste  of  coal  and  firemen's  wages*    Tlie 
condensation  involves  besideii  these  the  necessary  U 
of  boiler  capacity  to  supply  it.     Similarly,  the 
losses  involve,  in  addition  to  these  factors  me 
increased  si^e  of  engines  and  the  cost  of  engine  4 
necessary  to  keep  them  in  order ;  or,  what  amousli  j 
same  thing  in   the   end,    without  these 
boilers,  engines,  and  attendance  could  cany  a  | 
In  the  same  way,  the  line  loss  involves  greater  | 
and  transformer  losses  greater  lines.     Finally, 
due  to  inefficiency  in  the  lamps  involve  incrtttaed 
engines,  dynamos,  lines,  and  transforming  devicea^  i 
as  attendance,  and  further  increase  the  loiies  to  \ 
of  the  system  in  which  the  losses  mcreaae  wilh 
This  recital  sounds  a  great  deal  like  the  maw&rf  1 
"  The  House  that  Jack  Built,"  but  it  leads  to 
elusion  that  any  percentage  Iohs  in  the  Umpe  ia 
serious  than  the  same  percentage  loss  in  the 
the  importance  at  intermediate  points  depeodlog  < 
relative  positions   in   the  chain.     A  rough   Idea 
relative  advantage  of  a  given  percentage  aaTiog 
lamps  and  in  the  boiler-room  may  be  obtained 
paring  the  total  operating  expense  and  Hxed  et 
the    system,    exclusive    of    the    managemeiit 
expenses,  with  the  cost  of  fuel.     If  this  ratio  b  i 
the  purposes  of  illustration  at  6  to  1,  it 
per  cent,  saving  at  the  lamps  is  six  times  ai  great  si 
as  a  10  per  cent,  saving  in  the  furnaces. 

Eleotric  Ligbtliig  for  Profit  —A  paper  tta 
title   was   read    laat    month    before    the    North- 
Electrical  Association  of  America  by  Mr.  Alexmade 
Some   of  his   statements  surprise  us.      For 
announcement   that   '*the  conditions  of  the  els 
industry  have  so  changed  in  the  laat  few  yean 
opportunities  of  profit  are  limited,"  and  **thal  Ike 
between  earnings  and  expenses  tends  to  vaajalit  I 
only  be  kept  in  view  by  unceasing  endeavoon  to 
the  one  and  reduce  the  other."    The  above  ei 
cannot  understand^  aa  on  this  side  the  convene 
apparent  day  by  day.     He  looks  back  witli  rcgrei 
time  when  a  small  business  at  high  prices  peid  a| 
while  here  increased  profits  are  raa<le  by  lowering  ibej 
and  hence  gaining  Urger  outputa.      We  gather 
Dow   complains   of    the  municipal  stationi  eot 
competition   lAiili    the  oompanioa  and   cotling  tl 
down.     He  advocates  our  preaeni  arrangtiikeiil 
town  one  electrical  light  supply/"  but  there  is  •liU  a  I 
in  the  States  that  that  supply  should  be  in  tlie 
company.     As  regards  economies  to  be  effieied  aadl 
ments  to  consumers  to  increase  their  demaiidai  the  i 
ad\-ises  the  adoption  of  the  Brightoo  syitem  of 
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A  of  <ni6  system  of  supply  for  arc  lamps,  incan' 
I,  and  motors  is  warmly  taken  up,  and  the  wasteftil 

of  nsiog  three  distinct  systems  for  these  three 
!  ia  pointed  out.  Mr.  Dow  sums  up  as  follows :  (1) 
etne  lighting  business  should  pay,  as  a  reasonable 
approximately  the  same  rate  as  any  manufacturing 
I  which  has  similar  risks.  (2)  Rates  for  electric 
should  be  so  adjusted  that  each  unit  sold  will  pay 
e  of  operating  and  standing  charges,  and  in  addition 

a  uniform  proportion  toward  profit.  (3)  Every 
(  business  that  can  be  profitably  done  should  be 
d,  particularly  if  it  improves  the  load  factor,  because 
tovement  of  the  load  factor  reduces  the  amount  of 
;  charges  to  be  borne  by  the  existing  load.  (4) 
B  once  obtained  should  be  kept  by  careful  study  of 
mpt  attention  to  the  requirements  of  each  customer. 
t  suflSeient  that  a  customer  should  be  well  served ; 
t  alao  be  well  pleased. 

Ivetiwity  of  Aqneoua  Solntiona. — Prof.  E.  H. 
ildy  B.Sc,  sends  us  a  very  interesting  paper  "  On 
culation  of  the  Conductivity  of  Aqueous  Solutions 
mg  Potassium  and  Sodium  Sulphates,"  which  he 
sfare  the  Nova  Sootian  Institute  of  Science.  We 
pace  only  for  two  or  three  paragraphs  of  the 
vhich  will  be  given  in  the  author's  own  words: 
ding  to  the  dissociation  theory  of  electrolysis,  held 
lieiiius  and  others,  the  conductivity  of  a  mixture  of 
iidons  of  electrolytes,  1  and  2,  which  have  one  ion 
son,  and  which  contain  n^  and  n  gramme-equivalents 
I  of  volume,  is  given  by  the  expression — 

-J——-r('h  «l/^00  1«^l  +  «2^2/^00  2<^2)» 

\  and  9,  are  the  volumes  of  the  two  solutions  mixed, 
itio  of  die  volume  of  the  mixture  to  the  sum  of  the 
I  of  the  constituent  solutions,  /Aq^^  and  /Mq^^  ^^^ 
kr  conductivities,  at  infinite  dilution,  of  the  respec- 
lelrolytes  under  the  conditions  in  which  they  exist 
Bixtnre,  and  a^  a^  the  ionisation  coefficients  of  the 
tfe  electrolytes  in  the  mixture."  After  describing 
iiminary  steps  taken  to  ensure  pure  materials,  the 
t  employed  is  given  thus  :  '*  The  Rohlrausch  method 
IS  telepbone  and  alternating  current  was  used.  The 
ing  apparatus  consisted  of  four  resistance  coils  and 
iSD-sflver  bridge  wire,  about  3m.  long,  wound  on  a 
drum.  The  wire  was  divided  into  1,000  parts,  and 
rasistanee  of  about  1*14  ohms.  It  was  calibrated  by 
eAod  of  Strouhal  and  Barus,  the  corrections  thus 
ed  being  plotted  against  length  on  co-ordinate  paper, 
le  eorrection  for  any  point  on  the  wire  taken  off  this 

The  resistance  coils  were  marked  1,  10,  100,  and 
ihms.  As  I  used  only  one  coil  (that  of  1,000  ohms), 
I  it  was  not  necessary  to  express  the  conductivities  in 
is  measure  I  did  not  need  to  know  the  relative 
Mf  of  the  coils  or  the  absolute  value  of  the  one  used, 
ihetrolytic  cells  were  used,  one  for  solutions  more 
Mated  than  0*1  equivalent  gramme-molecules  per 
l^fts  other  for  solutions  more  dilute.  They  were  of 
iUonB,  shown  by  Ostwald  in  his  '  Physico-Cbemical 
pnneDts';  p.  226,  Fig.  178.  The  electrodes  were 
IM  platinum  foil,  not  easily  bent,  circular  in 
imi  about  3'5cm.  in  diameter.  Care  was  taken 
M  the  electnides  always  in  as  nearly  the  same 
lb  in  the  electrolytic  cell  as  possible.  No  change  of 
iMcoaUbe  observed  for  small  differences  in  position 
■could  be  detected  by  the  eye  and  avoided.  The 
MsBeoil  was  smaU,  and  had  a  very  rapid  vibrator. 

^  m  a  box  stuffed  with  cotton  wool,  that  the 
1^  noi  interfere  with  the  determination  of  the 
in  tbe  telephone.    A  Leclaiicht'*  cell  was 


found  most  convenient  for  working  the  coil.  With  this 
arrangement  the  minimum  point  on  the  bridge  wire  could 
be  determined  to  within  0*3  of  a  division.  This  would 
allow  an  error  of  0*12  per  cent,  in  the  determination  of  the 
resistance  at  the  centre  of  the  bridge,  and  0*15  per  cent,  at 
the  point  farthest  from  the  centre,  used  in  my  experiments." 
The  results  are  tabulated,  and  show  a  diminution  of  con- 
ductivity with  decrease  of  dilution,  and  hence  an  increase 
of  concentration  of  wire.  Thus,  with  a  simple  mixture  of 
potassium  sulphate,  we  get  dilution  20,  concentration  of 
ions  0'0575,  conductivity  959 ;  dilution  1,  concentration 
of  ions  0'525,  conductivity  672 ;  with  sodium  sulphate, 
dilution  20,  coiicentration  of  ions  0*0370,  conductivity  784 ; 
dilution  0*847, .  concentration  of  ions  0*507,  conductivity 
456.  The  figures  relating  to  mixtures  are  not  so  easily 
given,  but  the  same  law  holds  good  that  conductivity 
increase  with  concentration. 

The  Direct  Tranaformation  of  Heat  into 
Mecliaiiical  Work. — Prof.  Marcel  Deprez  communicates 
a  long  article  on  the  above  to  the  Revue  O^nSrale  des  Sciences, 
and  considers  the  problem  of  the  use  of  ferro-nickel  alloys 
in  a  magnetic  field.  He  starts  with  the  idea  of  a  bar  of 
the  alloy  in  a  magnetic  field.  The  bar  is  pivoted  on  an 
axis,  which  is  at  right  angles  to  the  bar  and  also  to  the 
magnetic  flux.  The  bar  is  then  heated  when  lajdng  in  the 
direction  of  the  lines  of  force  to  such  a  temperature  that 
it  loses  all  its  magnetic  properties.  It  is  then  rotated 
to  a  position  at  right  angles  to  the  field  and  cooled. 
The  bar  is  then  in  a  position  to  be  attracted  again  to  a 
position  along  the  line  ol  force,  doing  work  during  its 
motion.  Thus,  for  a  quarter  of  a  revolution,  the  heating 
of  the  bar  allows  it  to  move  freely  in  the  magnetic  field, 
and  during  the  remaining  quarter  turn  the  magnetic  field 
does  work  which  can  be  utilised.  The  author  then  pro- 
ceeds to  examine  the  quantities  involved.  He  laments  the 
fact  that  he  had  not  figures  as  to  the  possible  intensity  of 
magnetisation  of  the  alloys,  but  assumes  that  a  maximum 
of  1,000  C.O.S.  units  is  possible,  as  compared  with  1,500 
for  soft  iron.  With  a  range  of  temperature  of  50deg.  C, 
the  author  then  calculates  the  efficiency  of  the  device. 
He  finds  that  for  an  expenditure  of  41,690,000  ergs  in 
heat,  about  20,800  would  be  recoverable  as  mechanical 
work.  This  is  equivalent  to  only  ^j^th  of  the  input. 
The  author  then  considers  how  the  efficiency  could  be 
augmented.  The  increase  of  the  magnetic  induction  to 
10,000  is  the  first  proposed  step,  although  to  get  this 
permanent  magnets  ?rill  have  to  be  replaced  by  electro- 
magnets. The  second  step  is  the  improvement  in  the 
methods  employed  to  produce  the  change  of  temperature. 
The  author  states  that  if  the  above  change  in  the  magnetic 
field  is  made,  it  would  only  be  necessary  to  give  or  take 
away  one-tenth  of  the  previous  quantity  of  heat  from  the 
alloy.  This  we  doubt  very  much,  indeed,  as  it  assumes 
that  the  magnetic  flow  through  the  alloy  is  directly  pro- 
portional to  the  change  in  temperature.  At  any  rate,  Mr. 
Deprez  commits  himself  to  this  extent.  He  describes 
a  method  of  heating  and  cooling  by  means  of  a  liquid 
having  a  high  specific  heat.  This  gives  a  fairly  simple 
solution  of  the  difficulty,  and  the  idea  is  developed  of  having 
a  series  of  such  apparatus  so  that  the  circulation  of  liquid 
could  be  continuous,  and  that  the  range  of  temperature  in  any 
one  would  be  the  same.  Here,  again,  a  difference  of  tempera- 
ture is  confounded  with  the  absolute  temperature  required 
to  remove  the  magnetic  properties  of  the  alloy.  The  author 
concludes  that  a  possible  theoretical  efficiency  of  3  per  cent, 
might  be  obtained.  He  points  out,  however,  that  although 
it  is  not  impossible  to  use  these  curious  nickel-iron  alloys 
in  this  way,  there  are  many  practical  difficulties  to  be 
overcome, 
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NOTTINGHAM  ELECTRICITY  WORKS 


Tboae  works  were  firit  able  to  supply  light  in  1894,  and 
a  descriptioo  of  the  buildings,  plants  and  mains  then  laid 
down  appeared  in  our  issiies  of  Feb.  25  and  March  2. 
Since  then  we  have  viaited  them  several  times,  and  now, 
through  the  courtesy  of  Mr.  H.  Talbot,  the  borough  elec- 
trical engineer,  are  able  to  give  details  of  the  progress 
made  during  the  [mst  three  years.  The  extensions  of  the 
generating  station  and  of  the  mains  have  been  carried  out 
without  in  any  way  interfering  with  the  supply-  As  will 
be  remembered,  the  works  were  designed  by  Mr.  Talbot  in 
the  first  instance,  and  he  arranged  at  the  time  for  exten^ 
sions  which  were  bound  to  be  needed.     As  a  result,  the 


of  Willans  engines  direct  coupled  to  Siemeiu 
which  are  placed  on  the  left  of   the  large   twil 
These  dynamos,  running  at  440  revolutionB,  oia 
amperes  at  145  volts,  and  are  used  to  take  li| ' 
to  balance  the  three  wire  system.  They  can  i ' 
to  charge  the  accumulators.    The  next  lijce 
represented  by  the  four  coupled  seta  on  the 
supply   to  the  two  outside  wires  of  the  oe 
pressure  from  200  volts  upwards,  as  may 
provide  for  the  drop  in  the  feedcrK.     T!)cir  cc 
is  about  370  amperes,  and  the  capacity  of  each  i 
Finally,  we  come  to  the  two  large  sets,  which  j 
capacity*     This  size  of  dynamo,  coupled  to 
engine  of  the  Willans  type,  Has  become  quite 
unit  in  all  the  large  dtrect^urront  statioiM. 
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preeeni  works  do  not  show  that  lack  of  uniformity  in 
detign  seen  in  so  many  of  our  electric  statioaa,  lliere 
has,  in  fact,  been  nothing  to  remodel  or  change,  :ind  the 
work  done  by  the  original  ttontractors  has  stood  the  te»t 
of  time  so  well  that  21II  the  now  contracts  have  been  placed 
in  their  bands 

Dynamos. 
Turning  to  the  Uluitratioti  (Fig.  1)  of  the  generating 
•tetion,  one  can  see  at  a  glam  e  the  jirrancement  of  the 
nUMshinery  now  at  work  at  Nottingham,  The  buildings 
baYo  been  extended  since  the  first  part  of  the  station  waa 
completed  in  1894.  The  old  end  wall  stood  about  where 
the  centre  ventilator  to  the  cable  subwav  now  it.  In 
extending  the  buildings  (for  which  work  Mr.  A.  Brown, 
the  lioraugb  engineer,  waa  reaixjnsible),  the  details  in  the 
old  {)art  wore  faithfullv  copied.  Thus  at  a  casual  glance 
the  division  between  the  old  and  new  work  is  not  noticed. 
The  original  machinery  consisted  of  the  three  dO-kp.  seta 


at  9 


the  size  were,  we  believe^  used  at  the  NaT«l 
1801,  and  since  then  Meaan.  Siemens  Bros. 
had  a  large  number  on  order  for  dilTemil 
country.     The    dynamos   are    direct  couplad'  t 
engines  with  tb-"-  '  •   ^    *  rylindon,  each  ociiig 
compound  sin^;!  le.    These  two 

total  capacity  ot  idt>   tau<>n  up  to  840  kw.,  and  (f 
space  is  provided  beside  the  two  Urge  unite  for 
22akw.  seta.     Fig.  2  shows  the  gaoml 
engine  room. 

Steam  Generatinsr  Plant. 

The  boiler-room  has  been  extended  in  the  m 
as  the  engine-room,  and  the  iddiiioiial  boikci 
total  battery  to  six.    t'ig.  3  shows  the  fronts  of  tbi 
They   have  all    l>een  supplied   bjr  Mr.   K.  I 
Oldbury  Boiler  Works,  near  BiroiiiicjbMB.     Tbo  I 
of  the  l^Ancashire  type,  each  28(tToiif  and  7fk 
Four  of  those  were  included  in  the  on^nml  caa 
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since.     The  economisers  have  also  been 

"the  number  of  tubes  being  doubled.     The  feed 

ijcire  passing  to  the  boilers,  goes  through  the  two 

in  series  and  then  to  the  exhaust  steam  feed 

tiese  heaters  are  of  the  Berryman  type,  supplied 

J,  Wright  and  Co.,  of  Tipton,     The  writer  for 

i  U  taken  from   the  town  mains  and  stored  in  a 


The  steam-pipe  arrangements  are  worthy  of  note  as 
affording  special  safety  against  breakdown  in  case  of  a 
faulty  joint,  although  faulty  joints  have  been  very  scarce 
at  NottinghanL  The  connection  from  each  boiler  leads 
from  the  stop- valve  to  a  main  placed  along  the  outside  of 
the  engine-house  wall  Valves  are  placed  in  this  main 
between  ej^h  boiler  connection.     In  the  engine-room  there 


U  r 


f^ii.  2.'t<en«ir«l  View  of  iho  Ktigiue-Eooiu  yA  Ni>ltii%hut». 


Ion  tank  under  the  yard  behind  the  boiler  house, 

jAihe  of  good  quality  as  far  as  temporary  hardness 

as  the  Berryman  feed  heater  only  ret]  aires 

sat  once  a  year.     We  are  also  informed  that 

not  been  any  large  amount  of  deposit  in  the 

Ithemselres.     The  original  steam  feed  pumps  have 

leated  by  an  electric  pump  capable  of  deliver 


is  a  complete  ring  main  himg  round  the  walls,  frDm  which 
connections  are  made  to  the  various  engines.  The  boiler* 
house  main  is  connected  to  this  ring  in  six  places,  and,  as 
before,  valves  are  placed  in  between  each  incoming  pipe.  In 
this  way  one-half  of  the  station  can  be  worked  from  half 
the  boilers  without  causing  any  undue  drop  of  pressure  in 
the  pipes.     The  main  steam-ring  in  the  engine-room  is  8in. 


FlO,  3.— The  ISAttery  ot  SU  [4U]caihLr«  BoUeft. 


*iVy*j  gjuions  per  hour.      This  pump  is  placed  inside  a 
ptrtitiioa   to  prevent  the   boiler-house   dust   from 
Jibe  motor  and  gear.     The  pump  was  supplied  by 
LjBajwmrd  Tyler  and  Co.,  and  the   motor  by  the 
^    ftruction   Corpora tion^    Limited.     The  motor 
tpamp  through  a  double  reduction  gearing,  with 
W(M*king  into  mortice  wheels. 


diameter.     The  method  of  suspending  this  ring  is  seen  in 
Fig.  2.     All  the  valves  are  of  nopkinson's  own  make. 

Switchboards. 

We  come  now  to  the  switchboards  required  to  distribute 
the  electrical  energy.  The  original  board  is  shown  in 
Fig.  4,  whOe  Fig.  5  is  a  diagram  of  the  additional  board 
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M  ii  will  be  mmwmrUiA  wImq  HimfklUA  M  prwent  only 
MH  of  ive  hft¥i  Meii  eraeted  of  Mm  naw 
iteM  W0ro  muffXted  by  Joaaph  Blaekhom,  of 
Woticii  Nmtini^m.  In  Fig,  3  the  centra 
|MmI  ewiieina  Ike  aiiiiMiiiiiiaKii'  twitch-geart  the  next  tva 
paaab^o  ritbw  ttde  eoalaifi  the  awiielieB  and  meienfor 
Cha  i^Basoa,  and  the  twt>  ooler  pfteela  are  for  +  and  - 


wherever  a  likely  demand  waa  to  be  iouod      U  i 
hoirever,  tb&t  the  oldeat,  and  perhapa  the  moai 
reaidentiAl,  district   is   still  anaupptted.     We 
alreet  Aod  ereacenU  known  aa  The  Park.     A  < 
dtatnct  abowed  Ibrnt  only  four  haoaea  would 
ibe  light,  and  hence  mains  were  laid  to  othef] 
a  better  apprecialion  was  shown.     It  will  bo  i 


'/r. 


fin,  I.^Vleu  or  thv  ilrlginal  .switchuo^uvl  At  xNottingh»Ji 


This  board  was  supplie<l  by  the  Electric  Con 
alroctton  C^orporatjoo*  Aa  regards  tiie  reguUtion  of  the 
feeders  to  ensure  oonatant  voltage  on  the  network,  it  was 
At  Srat  arranged  to  use  counter  £,M.F,  cells  in  them,  and 
the  two  linea  of  multiple-contact  switches  near  the  bottom 
of  the  feeder  panolH  were  prov^ided  for  the  purpose.  It 
has  been  founds  however,  that  the  design  of  the  feeders 
does  not  require  these  to  be  used  excefit  in  the  case  of  the 
**  CaaUe  '*  feeder.  Tbt*  HgfaU  at  Cai^tlo  are  used  to  ilhiminate 
the  moaeam  and  library,  and  benco  a  heavy  load  is  often 


how  the  district  in  question  will  support  the 
eventually,  as  often  t^ipromisetotakethelight  liobjc 
to  certain  classes  who  would  willingly  do  so  if  T 
at  their  doors.   As  regards  the  feeders,  the  end 
shown  by  lettered  circles  on  the  plan^  Fig.  6. 
of  these  are  as  follows  : 
B.  Market-street.  .  "SS 

C  Clumber  street 

D.  Broad-street  ^^ 

E.  Wheeler-gate 


4-123 


4  S  ^ 


(tip 


I  2  3- 


r 

0K     pY. 


MJ 


9      9 


#S  6 


k    2    3 


vv 


5lHl» 


EJL 


ina,  A.— Dliitrmm  oT  Htm  Swtteliboftrd  Ooonaetloiit  vlieii  tiM  i 


tfiketi  when,  as  on  holidayn,  the  other  ctrcuiti  are  lightly 
loaded.  As  i^gm-ds  the  now  Inwinl  (Fig,  4)  the  con 
neolloiis  in  the  centre  are  from  a  pair  of  motor 
genemtors  to  bitch  up  the  volta^  to  about  600  for 
e  three  wire  distrtbutiou  in  the  suburbs  at  220  volu. 
The  two  switchboards  can  be,  and  usuallj  are,  worked  in 
pamllel,  but  as  certain  of  the  new  feeders  are  dire^  tly 
oonnected  to  the  new  board  at  times  of  heavy  load,  they 
aie  aupplied  by  the  Urge  machines  independently. 

Malna^ 
the  exlenaion  of  theae  has  been  earried  on  regularly 


F.  Chapelbar 

G.  Albert-street 

H,  CaaUe 

I.    Sneinton  Batten 
J.   Mansfield  road 
K.   Magdala-road 
L.  Mapperleyroad 
M,  I *arhamont  street 

The  mains  and  (eodera  have  all 
by  Meaee  CaUendere,  Lioiiled.    The  finl  iretra^ 
lender  eMiog^  and  the  note  raeeni  caUea  are  i 
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^hed,  and  iron  annoured.     The  success  of  the 

been  most  marked,  as  the  only  trouble  arising 

lie  to  careless  workmen  driving  picks  through 

This  has  occurred  two  or  three  times,  but  no 
-as  then  experienced  in  finding  and  removing 

The  mains  on  the  map,  shown  by  a  full  black 
those  first  laid  to  serve  the  compulsory  area. 
m  the  three-wire  system,  with  200  volts,  between 
as  are  also  the  extensions  of  mains  shown  by 
otted  lines.      The  extensions,   however,   from 


no.  &— Map  of  the  NotUogbftm  Maina. 


^^treet  upwards,  and  denoted  by  the  dot-and- 
supply  customers  at  200  volts,  and  will  eventually 
v^ts  between  the  outers.  At  present  the  centre 
mected  to  one  outer,  and  the  mains  supply  on  the 
ijitenL  The  actual  distance  of  the  furthest  main 
ropply  station  is  now  about  3,000  yards. 

Growth  of  Demand. 

iTw  (Fig.  7)  show  how  the  demand  for  light  has 
iBoee  the  commencement  of  supply.  The  final 
i  the  curves  show  that  the  equivalent  of  some 
^p.  lamps  are  now  connected  to  the  mains, 
tt  diese  are  taken  by  some  420  different 
Ki  The  increasing  grade  of  the  curve  is  most 
t^  as  it  shows  that  the  rate  of  increase 
ipDg  up.  This  is  due  first  of  all  to  the 
l^id  good  supply  given,  and  also  latterly 
mAm  in  the  jNrice  rendered  possible  by  the 
'^tcssi  ol  the  undertaking.  Thus,  in  June  last 
yhloD  sjilem  of  charges  was  introduced,  and 
OKgid  for  the  first  hour's  average  supply  at 


the  maximum  output  demand  ;  after  this  the  rate  is 
reduced  to  4d.  per  unit.  Motive  power  is  charged  at  3d. 
per  unit,  but  up  to  the  present  the  demand  has  not  been 
great  An  aggregate  of  nearly  50  h.p.  in  motors  is 
either  connecteid  or  promised  at  present  The  load 
curves  (Fig.  8)  on  four  separate  days  are  of  great 
interest  That  tor  Dec.  22,  1897,  shows  the  largest  output 
on  any  day  up  to  the  present^  and  also  the  maximum  load. 
The  vertical  scale  is  in  amperes  at  100  volts,  so  that  the 
maximum  load  was,  neglecting  losses  in  the  line,  542  kw. 
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Fio.  7.— CnrTM  of  Lamps  Connectad  at  different  dates. 

The  financial  results  for  the  year  ending  March  31  are  as 
follows : 

Revenue  Account  fob  Year  endino  March  31,  1897. 

Dr.  GroneratioD  of  Electricity. 

Coal,  etc - - £702  18    8 

OU,  waste,  water,  etc 153  10    2 

Wages  at  generating  station 476    8    0 

Repairs  and  maintenance  as  follows  : 
baildings,  £6.  lis.  4d.;  engines  and 
boilers,  £39.  I60.  4d. ;  dynamos,  etc., 
£6.  168.  5d. ;  other  machinery,  instru- 
ments, and  tools,  £11.  88.  4d. ;  acoamu- 
lators  and  acceMoriae.  £172.  Us.  4d...    237    6    9 


Distribation  of  Electricity. 

Wages  £13    8 

Repairs,  maintenance,  and  renewals  of 
mains,  £2.  4s.  2d. ;  repairs,  mainten- 
ance, and  renewals  of  meters  and 
apparatus  on  consumers*  premises, 
£15.  12s.  3d ^ 17  16 


l,fl70    3    7 


Public  lamps—attending  and  repairs 

Rents 

Rates ^ 

Salaries— engineer  and  staff. . 

Stationery  and  printing    ^ 

(veneral  establishment  charges    ^ 

Insurances    

Consolidated  stock,  managemeotcharges,  and  stamp 
duty    - « 

2,725    8    8 

Bad  debts 4     1     5 

Balance  carried  to  net  revenue  account    4  632    0    1 


31 

6 

0 

31 

15 

10 

48 

0 

0 

191 

8 

2 

631 

7 

10 

35 

5 

2 

115 

7 

1 

28 

11 

8 

44     4     4 


Cr. 
Sale  of  current  per  meter  at  6d.,  4^.,  and  3d.  per 

B.T.  unit  .- 

Public  lighting 

Rental  o?  meters 

Public  lamps — attending  and  repairs 

Consumers' connections,  net 

Discounts 

Stores » ^.M •«.- 


£7,361 

10 

2 

£ 

8. 

d. 

6,768 

/ 

10 

289 

1 

6 

237 

0 

2 

34 

19 

3 

23 

12 

9 

2 

9 

10 

5 

18 

10 

£7,361  10    2 
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EuAJtOB-SBisr,  Mabob  31,  1897. 

C^pibikl  ftOOOUDt— vU,  s  CofMolidAtod  itock 46,830    2  10 

LsM  itook  iiurcbiMdd  ftod  cftocellad 763  IS    9 

46  066    4    1 
LcMuii „.**.^,^ 26^435    0    0 


7i.riOi 

Conftolidattd  tUxsk  purobiiMd  Mid  OMiodkd    763 

Sundiy  or«ditor« ......^  <..•.*,.«•« 1*065 

R««erre  fuod^^mount  aeft  Mide «  *«*.*• .*..  452 

Sinking  fund— amount  tot  Mida 2,734 


AMdta. 

ipit*l  ftcootint — iitnoutit  ex^iended— viz  : 
EitponMe  of  iisuo  of  conftohdAted  stock  capitalised 
Diicount  on  baue  of  ditto ... 


£76,617  19    4 


1,830    2 

rr^limintry  expeniM 331     6 

Undt 10,823  10 

Baildintri 14,436  13 

Mftchlnory ,..„. . 17.455  15 

Aooumutiitar*  .••»., «.». 1,421  15 

Mminti   . ,.««•„.•. «.....- ,.* 18.945  14 

Mdten     . 2,m  17 

KleotrioAl  instminanU .« li^5    4 


hum  income  on  cApitnl  aeootint 


67,762    0    2 
374  19    8 


67,387    0    6 
Hborat  on  hmnd  t  eoal.  £10.  ITit,  M.i  oil,  WMte,  etc, 

£19.  17«.  3d*:  isetiBml,  £^67,  3«.  lOd 3l>6  16    4 

Sundry  dabtun  for  current  BUptUied 2»734    0  11 

Othor  dobtom 1,034     1     I 

Vt^h  on  bankert*  bands,   £2,318.  Ite.  8d. ;   oash  in 

:    ..., , 2,32119    8 

iN  n  Corporabion  loans  fund  ;   proportion  of 

puiKin^'   fund  Invostments,   £L97Q.  *2a.   Id.;   con- 

»olidiit«d  stock  purchased  ana   cancel  ted,  £763. 

lSi.ftcl _ ^ «.. ^,.....      2,734    0  10 


£76,617  19    4 


We  are  indebted  to  Mr.  E.  Talbot  for  111 
eiving  \ib  details  of  this  statioo,  and  to  hia 
W.  M.  Rogeraon,  for  showing  ua  round  the  n 
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The  third  lithanode  patent  i«  of 
date,  being  No.  9,906  of  1693.  Thk 
the  production  of  an  alkaline  plambiie 
may  be  expreased  as  K.jPb03-f  «PbO. 
of  thiB  compound  to  the  atmosphere, 
paating,  the  oxide  of  lead  contained 
graduallj  and  perfectly,  and  in  a  more  or  ' 
condition,  by  reaaon  of  the  alow  abaorptioD  ol 
by  the  alkali,  and  the  consequent  preeipit 
plumbic  oxide  previously  held  in  oombimktioii 
a  '' seasoning  "  period  of  14  days  or  mor»^ 
**  setting ''  proceas  is  tutliciently  advanced — ll 
without  danger  of  disintegration,  be  inunerM 
which  the  greater  portion  of  the  carbooiJ 
removed  in  loIutioD.  They  are  afterwautk  n 
half-eaturated  solution  of  sulphate  of  magnai 
magnesic  chloride)  for  the  purpoee  of  conira 
the  oxide  of  lead  into  sulphate,  witboal  t 
violent  evolution  of  carbonic  acid  which  wm 
immersion  in  dilute  sulphuric  acid«  in  oo 
residual  carbonated  alkali  still  preaenCi  togoU 
plumbic  carbonate.  Lastly,  the  pUtea  are  fa 
solution  of  the  same  salt  (MgS0^7H,0)  m 
sulphuric  acid,  and  in  this  solution  thty  mmj 
According  to  the  percentage  of  alkali  naad  1 
of  lead,  any  requiz^  increase  ol 
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1  a  aolation  of  caustic  Dotash  (or  with  a  mixed 
of  caustic  potash  and  caustic  soda)  having 
r  a  specific  gravity  of  from  1,100  to  1,150. 
oda  alone  might  be  used,  but  it  is  undesirable 
n  of  the  subsequent  efiSorescence  of  the  sodic 
I  formed.  The  quantity  of  solution  used  should 
snt  to  form  the  lead  oxide  or  oxides  into  a  stiff 
hich  is  then  moulded  in  the  ordinary  way 
^68  or  masses  of  any  desired  form,  under  a 
f  pressure  which  need  not  exceed  t^t  obtain- 
h  an  ordinary  screw  press.  Such  plates  or 
lay  have  any  suitable  conductor  embiodded  in 
the  process  of  moulding,  or  a  suitable  conductor 
mbeequently  attached  to  the  moulded  plates  or 
These  are  then  exposed  to  an  atmosphere  con- 
arbonic  acid  (preferably  to  a  current  of  air  con- 
ihe  full  normal  or  an  increased  percentage  of 
acid)  for  a  sufficient  period  to  convert  a  con- 
percentage  of  the  alkah  into  carbonated  alkali." 
iore  process  has  not  yet  been  employed  com- 
on  a  considerable  scale. 

LXXV. 
aractore  of  the  peroxide  or   spongy-lead   active 
-the  direction  of  the  pores  as  well  as  the  degree 
\j — influences  to  a  very  considerable  extent  the 
I  the  material,  more  especially  in  the  case  of  thick 
layera.     As,  I  believe,  is  the  case  in  the  making  of 
I  in  the  pasting  of  plates,  the  careless  manipu- 
Y  produce  a  better  result  than  the  over-careful 
have    had    occasion    to    point   out    to     lads 
in   the  operation  of  pasting  that  the  repeated 
5  of  the  layer  with  the  trowel,  though  it  may  be 
I  to  a  neat  appearance,  results  in  a  stratification 
eatly  impairs  the  porosity  of  the  layer   in  the 
direction — viz.,  that  transverse  to  the  surfaces  of 
An  improvement  on  the  ordinary  pasting  process, 
1  be  found  of  value  in  the  case  of  thick  grids  or 
to  fill  or  coat  them  with  oxide  of  lead  in  a  slightly 
dition,  and  to  subject  the  material  to  a  sufficient 
pressure  between  sheets  of  flannel,  linen,  or  felt, 
^  enough  moisture  to  cause  the  surface  particles 
ide  to  cohere.    The  material  is  then  to  be  treated 
pouring  on  to  its  surface  a  quantity  of  the  solu- 
to  produce  the  "  setting ''  effect — such  as  that  of 
sulphate  (LXX.),  which  may  be  half-saturated,  or 
ne  solution  referred  to  in  the  proceding  section — 
to  moisten  the  whole  mass.    The  plate  is  then 
seasoned  in  the  usual  way.     By  this  treatment 
fied  structure  is  avoided,  and  the  pores  are  pro- 
right  angles  to  the  plane  of  the  plate. 

LXXVI. 
orth  compound  referred  to  under  Section  LXX.,  is 
dxture  of  the  chlorides  of  lead  and  of  zinc.  The 
odding  the  zinc  salt,  the  percentage  of  which  may 
1  3  to  10,  is  twofold:  in  the  first  place,  it  prevents 
chloride  from  splitting  into  fragments  by  the 
x>Dtraction  after  fusion  and  casting  into  plates  or 
and  secondly,  it  gives  any  required  degree  of 
to  the  lead  obtained  by  the  reduction  of  the 
of  this  metal  The  use  of  this  compound  was 
in  this  country,  as  a  communication  from  Mens.  A. 
ay,  of  Pans,  in  1885,  under  Na  2,765. 
final  specification,  the  inventor  says :  "  I  melt  or 
in  a  porcelain  capsule  (dish)  chloride  of  lead,  to 
tlien  add  a  suitable  quantity  of  chloride  of  zinc 
.  I  agitate  the  mixture  and  permit  it  to  cool,  or  I 
in  a  liquid  state  into  a  mould  of  thick  lead, 
I,  platinum,  or  other  suitable  substance  which 
K  sttacked  iff  the  chlorides,  and  whose  coefficient 
■noa  ia  te^iar  |^an  that  of  the  said  chlorides. 
•  I  thaKlflMiln  a  double  chloride  of  lead  and  zinc, 
M  a  miaiurg  of  the  two  chlorides. 
iig  the  eolUification  of  the  mixture,  a  rod,  having 
km  \&m  V||||h|r  of  branches  of  platinum  or  lead 
MBadiictor^M||lptricity,  and  capable  of  resisting 
m  of  nlphunc  acid  even  under  the  influence  of 
1^  is  inserted  as  an  internal  support  Such 
Mmrt  may,  however,  be  dispensed  with,  and 
ffm  si^iori  or  frame  of  cast  or  rolled  lead  be 


used,  which  support  or  frame  is  placed  either  upop  the  plate 
in  the  state  of  cnloride,  or  upon  the  crystallised  chloride  of 
lead  which  is  obtained  as  hereinafter  described. 

"In  order  to  obtain  chloride  of  lead  which  is  completely 
and  solidly  crystallised,  I  proceed  as  follows :  I  mix  with 
the  chloride  of  lead  from  3  to  6  per  cent  of  chloride  of 
zinc,  and  I  immerse  the  cast  plate  of  double  chloride  in 
contact  with  a  plate  of  zinc  in  a  saline  solution,  preferably 
a  concentrated  solution  of  chloride  of  zinc,  taking  care  that 
the  reaction  only  produces  chloride  of  zinc,  and  that  the 
liquid  is  saturated  in  order  that  it  shall  not  dissolve  the 
cast  double  chloride." 

Zinc  chloride,  it  may  here  be  observed,  is  a  deliq[uescent 
salt,  and  since  no  solution  of  such  a  salt  can  be  said  to  be 
saturated,  it  is  difficult  to  understand  what  the  inventor 
can  mean  when  he  states  that  care  must  be  taken  that 
the  liquid  is  saturated.  A  10  per  cent  solution  answers 
the  required  purpose. 

'  ''When  a  plate  of  the  double  chloride  is  immersed 
between  two  sneets  of  zinc  [the  inventor  means  either  that 
the  plate,  with  a  conducting  support  or  frame,  is  to  form  a 
voltaic  element,  or  else  that  the  sheets  of  zinc  shall  be  in 
actual  contact  with  it]  a  crystallisation  takes  place,  needles 
being  formed  which  divide  the  surfaces  in  the  direction  of 
the  thickness.  If  there  is  only  one  sheet  of  zinc,  the 
crystiUline  needles  of  chloride  of  lead  [sic]  extend  through- 
out the  entire  thickness  of  the  plate.  In  this  manner  I 
easily  obtain  plates  of  any  desired  dimensions,  consisting 
of  bUoride  of  lead  [?]  in  the  form  of  beautiful  crystals." 

It  appears  obvious,  both  from  what  precedes  and  from 
what  follows,  that  when  the  inventor  speaks  of  "crystalline 
needles  of  chloride  of  lead  "  he  means  "  crystalline  needles 
of  lead,"  such  as  are  ordinarily  produced  when  a  plate  of 
lead  chloride  is  brought,  directly  or  indirectly,  into  metallic 
contact  with  zinc,  in  an  electrolyte. 

"  After  thorough  washing  of  the  plates  to  eliminate  the 
chloride  of  zinc,  immersion  thereof  in  water  acidulated  with 
sulphuric  acid  to  dissolve  the  metallic  zinc  [?]  and  renewed 
washing  with  water,  I  dry  the  said  plates  bv  means  of  a 
gentle  heat  to  augment  the  consistency  of  the  crystalline 
mass  of  chloride  of  lead.  I  then  arrange  the  accumulator 
[^1  or  secondary  batteiy  in  the  ordinary  manner  in  water 
acidulated  with  sulphuric  acid,  or  in  a  solution  of  a  metallic 
salt  susceptible  of  electrolysis.  It  can  be  chaiged  very 
rapidly.  For  charging  the  accumulator,  a  much  stronger 
current  may  be  employed  than  with  other  systems ;  it  may 
be  above  6(f  amperes." 

The  current  will,  of  course,'depend  upon  the  size  and 
number  of  the  plates.  But  the  current  that  could  be 
employed  would  be  comparativel7  very  small  if  the  plate 
were  composed  of  crystals  of  lead  chloride,  instead  of 
crystals  of  metallic  lead. 

"  The  improved  plates,  if  they  have  been  well  prepared, 
are,  after  peroxidation,  very  hard,  smooth,  and  sonorous, 
when  struck.  The  oxidation  of  the  plate  can  be  accele- 
rated either  by  the  dry  process,  by  causing  it  to  be 
traversed  at  a  suitable  temperature  by  a  current  of  oxygen 
or  of  air,  or  simply  by  heating  it  in  the  open  air ;  or  by 
the  wet  process  in  an  oxidising  liquid  with  or  without  the 
action  of  the  current" 

The  inventor  doubtless  means  that,  prior  to  peroxidation^ 
the  lead  crystals  become  oxidised  bv  exposure  to  the  air 
with  or  without  the  application  of  neat>  or  by  immersion 
in  an  oxidising  liquid.  Crystals  of  lead  chloride  would  be 
quite  unaffected.  He  appears  to  have  lost  sight  of  the 
cathode  in  charging ;  bu^  further  on,  he,  or  nis  patent 
agent,  says :  "  Very  beautiful  results  are  obtained  (very 
brilliant  crystals  of  lead),  and  the  difficulties  of  the 
elimination  of  the  chloride  added  to  that  of  lead  are 
avoided,  by  putting  7  per  cent  of  sal  ammoniac  in  small 
nieces  into  the  cast  chloride  of  lead.  The  plates  do  not 
break  by  cooling,  and  when  arranged  in  a  battery  in  a 
concentrated  solution  of  sal  ammoniac  they  [the  inventor 
is  now  losing  sight  of  the  anode  in  chargingj  are  reduced 
to  simple  1^,  and  a  washing  with  water  is  sufficient  to 
completely  free  the  lead  from  foreign  matters ;  these  [?] 
plates  can  be  charged  in  an  accumulator  as  positive  plates 
m  three  hours  under  a  current  of  six  amperes." 

The  inventor  probably  means  that  the  plates  reduced  to 
metallic  load  caa  be  so  charged.    The  mysterious  convQiw»v 
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It  ecarcdj  needs  to  be  pointed  ont  that  ^  an 
fauor  with  plates  of  chloride  of  lead,"  crysti 
aiBoq>hoas,  would  be  no  aennnnlatrw  at  aU  antil 
and  that  the  operMon  of  diarging  it  would, 
precantaons,  prohablj  resah  in  a  coroner^s  inqnest 

It  may  here  be  'obaerred  that  the  important 
patent  is  bj  no  means  so  mnch  due  to  its  intrios 
as  to  the  financial  and  commocial  objects  to  whic 
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add,  whereby  plates  of  chloride  of  lead  haying  a  sniuble 
degree  of  porosity  are  prodaced." 

The  "  adnc  "  to  be  removed  is  doubtless  the  chloride  of 
this  metal  in  admixture  with  the  chloride  of  lead.  Bat 
the  use  of  sulphuric  acid  for  this  separation  is  not 
mentioned  in  the  specification ;  although  water  acidulated 
with  sulphuric  acid  is  used  for  dissolving  metallic  zinc, 
probably  the  residue  of  that  employed  to  reduce  the  lead 
chloride  to  the  condition  of  metallic  lead.  But  the  zinc 
mentioned  in  the  claim  cannot  be  metallic  zinc,  since  the 
plates  after  iu  removal  consist  of  lead  chloride. 

The  second  claim  is  for  "  the  employment  of  oxygen, 
air,  and  heat,  for  producing  a  primary  oxidation  of  the 
aggregated  reduced  lead.'' 

According  to  the  specification,  it  would  appear  that  it  is 
**  the  crystJline  mass  of  chloride  of  lead  that  is  oxidised.'' 
No  mention  is  made  of  any  redneed  lead  to  be  oxidised 


I  more  or  less  conducive.    Lead  chloride,  whethe 

I  applicable  advantageously  for  the  purpose  in  view 

happen  to  be — more  especially  in  the  fused  and  < 

conaition — amongst  the  compounds  claimed  in  ih 

under  the  control  of  the  Faure-SellonVoIckmar  i 


THE  GLASGOW  DISTRICT  SUBWAY 

(Continued  from  pagt  J 36,) 

The  Mains  and  Distribating  Metwor 

The  distribution  throughout  the  svstem  is  carril 
the  three-wire  system,  the  lamps  being  230-voft 
normal  460  volU  across  the  two  outside  wireai^  It  I 
for  this  installation  that  it  is  the  first  station  « 
down  on  the  three- wire  system  and  originanir  dii 
using  230volt  Umps,  although  it  was  qiDsUgr  M 
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nd  H  had,  of  eoune,  been  preceded  by  one,  if  not 
Dtnl  Mipply  station,  who  changed  over  from  the 
10  to  the  doable  pressure,  as  recently  allowed  by 
d  of  Trade. 

m  distribntion  for  the  lighting  and  power  required 
at  the  passenger  stations,  etc,  consists  of.  a  com- 
;Ie  of  three  c2)les,  fed  at  four  points  by  feeders 
«n  the  power  station.  The  feeders  run  from  the 
the  switchboard  in  pipes  to  the  traction  cable 
od  80  into  the  inner  tunnel ;  one  set,  consisting 
sables  of  w/jg,  Vig.  »nd  "/ig  S.W.Q.  respectively, 
the  main  distributing  circle  at  the  point  of  entry 
tunnel ;  then  one  set»  consisting  of  two  cables 
/]!(  &W.O.  cables,  run  in  a  westerly  direction  to 
-street  Station,  where  they  tap  on  to  the  two 
rires  of  the  distributing  circle;  the  other 
follow  round  the  tunnel  in  an  easterly 
the  first  set  consisting  of  two  cables 
snd  ^/^^  S.W.Q.  respectively,  tapping  on  to 
bating  circle  at  the  car-sheds,  and  the  other  set, 
of  three  cables  of  iVi4i  Viv  ^^  ^Vu  S.W.G., 
n  to  Billhead  Station  and  tapping  on  to  the  system 
esides  these  feeders  there  is  a  pair  of  440-volt 
dch  leave  the  switchboard  for  the  supply  of 
the  elevators  which  are  to  be  placed  at  Buchanan- 
^on,  St.  George's  Cross  Station,  and  Kelvinbridge 
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different  types  for  both  the  iron-lined  tamMb  and  the 
brick-lined  section,  or  12  patterns  in  all.  The  cables  are 
simply  laid  along  these  brackets,  and  then  strained  up  and 
secured  by  means  of  split  wooden  blocks  bound  on  to  the 
cable  close  against  the  bracket ;  by  this  means  all  unskhtily 
sag  is  prevented.  Throughout  the  length  there  are  Irom 
3,500  to  4,000  supports. 

At  each  station,  and  at  the  car  shed,  the  main  distribut- 
ing circuit  passes  through  a  cast-iron  junction,  a  specimen 
type  of  which  is  shown  in  Fig.  1.  These  boxes  of  course 
vary  slightly  in  the  different  positions  to  meet  the  various 
neeas  of  the  particular  case,  but,  generally  speaking,  the 
main  circuit  enters  on  one  side  and  passes  out  at  the  other, 
while  the  feeders,  where  there  are  any,  enter  at  the  bottom 
of  the  box,  and  the  mains  to  supply  the  local  requirements 
leave  the  box  at  the  top.  Tins  latter  set  of  mains  run 
directly  to  the  main  station  distributing  board. 

It  might  be  mentioned  that  the  whme  of  die  caUes  are 
of  pure  and  vulcanised  rubber  of  the  Silvertown  make,  and 
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•this  pair  of  cables  runs  alongside  the  other  in  a 

ffireetion,  and  up  as  far  as  Buchanan-street  Station 

Sfoaie  inch  sectional  area,  following  on  to  St 

Cnm  with  '3  square  inch  sectional  area,  and  on  to 

ij^  with   -2  square  inch.     Running  along  with 

Mm  there  is  also  a  multiple  cable  for  use  of  the 

ill    This,  then,  means  that  at  the  power  station 

biaunng  eaat  (1)  the  three  distributing  cables,  (2) 

kloduuian-street  feeders,  (3)  the  two  elevator  cables, 

|Ae  signal  caUe,  or  eight  cables  in  all ;  while  west 

Klft)  the  three  distributing  cables,  (2)  the  two  car- 

m,  (3)  the  three  Billhead  feeders,  and  (4)  the 

'^ «  mae  cables  in  alL    This  number  gradually 

m  to  €foiw  the  three  distributing  cables  between 

iKebiBbiidgeL 

1»snaD  carried  along  the  inner  wall  of  the 
l^  BaDeaUe-iron  bracket  supports,  as  shown 
are  of  various  sizes  to  take 
'wmAen  of  cable^  there  being  six 


they  have  no  lead  covering,  neither  are  they  protected  with 
armouring. 
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Inaugural  Address. 

BY   W.    WORRY    BEAUMONT,    M.I.C.E.,    M.I.MEOH.K.,    M.I.E.K., 
PRESIDENT. 

The  subjects  which  are  of  interest  and  oooopy  the  attention 
of  engineen  of  to-day  ace  as  numeroos  as  the  modem 
advances  of  oiviliiation,  and  may  be  Mud  to  stand  in  the 
relation  of  cause  and  effect.  The  increase  in  the  comfort  and 
well-being  of  mankiod  is  so  largely  doe  to  the  exercise  of  the 
faculty  of  the  engineer  in  the  many  branches  of  his  profeision^ 
that  it  ia,  on  the  one  hand,  difficult  to  select  those  which  are  of 
most  general  interest  from  the  many  subjects  which  are  his, 
and,  on  the  other  hand,  difficult  to  select  one  which  is  not  of 
interest. 
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Thor«  are,  however,  some  which  are  occupying  more  thought 
at  the  praient  day  tJian  others »  and  it  is  on  some  of  thosa,  and 
Bome  wnioh  have  more  particularly  occupied  my  own  attention^ 
that  I  propose  to  addrefs  you  on  taking  the  chair  to-night  to 
which  you  have  given  me  the  honour  of  your  election.  The 
most  important  of  these  subiects  relate,  as  it  was  first  aeon  by 
Tradgold  they  would  do«  to  the  *^  direction  of  the  great  sources 
of  power  in  nature  for  the  use  and  convenience  of  man  as  tbo 
moans  uf  prmluction  and  of  trallic  in  states/'  It  is  the  crea 
tion  of  artifjcial  power  by  the  direction  of  these  natural  Hourcon 
that  haM  occupied  engineers  for  several  generations — power 
which  eimlileit  the  world  to  benefit  by  the  fact  that : 

'*  Each  climo  necd.*^  what  the  other  cliiito^  proriucc.' 

It  has  enabled  active  people  to  add  industrial  produce  In 
these  needs,  and  thus  build  up  and  conduct  the  trade  which 
keepe  up  the  ceaseless  trat^c  over  cuntinenta  and  oceans.  It 
has  given  value  to  that  which  was  valueless  because  beyond 
reach,  and,  as  compared  with  the  days  of  our  great-grandfathers, 
the  steam-engine  has  created  wealth  by  creating  time  as  well  as 
materials.  The  steam  engine,  almuat  unnoticed  until  the 
improvements  of  Watt  and  others  gave  it  the  blosaora  which 
(like  that  of  an  unct^^nsidered  plant)  showed  the  value  of  the 
previously  unconsidered  root  and  stem,  has  occupied  engineers 
in  its  seemingly  unending  developments  and  new  applications. 
Other  motorH,  or  mechamcal  creators  of  power,  have  added  t*i 
the  means  *  directing  the  great  sources  of  power  in  nature,'' 
and  of  economising  the  time  and  materials  nature  places  at  our 
disposal. 

There  seems  no  end  to  the  extent  to  which  civilian  engineering 
adds  to  the  number  of  appliances  by  which  mankind  can  add  art 
to  nature,  and  artificial  conveniences  to  the  comforts  which  are 
of  nature's  provision.  If  man  is  mainly  distinguished  from  the 
lower  animals  by  his  tool-using  pn>pensities,  then  the  engineer 
is  pre-eminent  in  his  distinction  from  the  lower  animals.  He 
is  a  creator  in  profession  and  in  trade  ;  he  creates  a  neoessity 
and  lives  by  the  necessity  for  that  creation,  and  every  advance 
he  makes  is  an  advance  in  ciyiliaation.  The  great  advances 
made  in  agriculture  by  the  engineer's  mechanical  aid  have  put 
the  world  under  tribute  for  corn  and  meat  for  his  sustenance, 
and  the  growth  of  com  and  meat  of  some  parta  of  the  world  for 
other  parts  have  made  neoeasary  the  tools  of  the  engineer- 
namely,  the  railways,  and  the  ships,  and  the  nmls,  and 
refrigerat4:)rs,  and  factories  :  all  the  tools  of,  and  made  by  the 
aid  of  the  tools  designed  by,  the  engineer.  The  field  thus 
covered  is  co-extensive  with  the  world's  surface,  and  the  record 
of  the  great  advances  which  have  marked  the  rate  of  the  world  a 
material  progress  and  comfort,  lb  the  history  of  the  results  of 
the  labours  of  engineers. 

In  the  latter  parts  of  the  century  now  drawing  to  a  oloae,  the 
advantages  derived  from  a  change  from  the  old  to  the  new  of 
the  engineer  were  so  groat  that  the  continued  employment  of 
the  machinery  and  methods  of  half  a  century  has  been  sulli* 
oientlpr  profitable  to  render  improvemont*  of  secondary  imixjrt 
anoe  in  many  industries.  The  time  has,  however,  now  arrived 
when  engineers  must  devote  ingenuity  and  ability  to  the 
impfovemeut  of  their  own  works,  to  the  development  of  the 
methocls  and  tools  devised  a  generation  or  more  M(;<u  Kconomy 
in  production  and  use  of  mechanical  iKiwer  ulfers  aa  great  a  lietd 
as  economy  in  time  and  material,  ana  economy  in  time  occupied 
in  trmvelling,  notwithstanding  all  rhat  has  hitherto  been  tlontj 
bv  the  construction  of  railways,  still  demands  the  expenditurD 
of  Urgo  sums  of  money  for  town,  suburban,  and  crosii-towti 
service.  Kc«»»"otitv  ni  the  work  of  haulage  on  more  than  a 
hundred  of  uf  miles  of  road  at   home   and   in   our 

colonies  wil)  |>roftt  on  a  larger  sum  of  money  than  has 

ever  vet  been  expended  in  a  generation  in  one  important  field, 
and  tiie  improvement  of  our  rtmds  will  lead  ta  as  great  a  change 
in  the  time  occupied  in  and  the  cost  of  distribution  to  two 
hundred  millions  of  |>eople  and  their  goods  as  the  railways 
brought  about  between  1838  and  1859.  The  same  improve 
nienta  will  bring  abiiut  a  vast  change  in  our  common  road 
vehicles,  and    their   wheels  and    means   of    ;  n.     The 

better  the  roada,   the  Vxitt^r  and  Urn  destrui  be  (he 

wheels  and  the  longer  will  the  roads  last ;  and  ;;ie.il  iiidustriij« 
will  grow  u[i  in  the  manufacture  of  motorm  and  carriageit,  and 
motor  veliicles  for  all  purposes.  The  generations  of  gtjod  trade 
have  made  us  more  or  leM  indiffereat  to  some  of  these  uooesMirjr 
imnrovcmonta,  and  to  the  profits  derivable  from  them. 

In  our  factories  and  ostablishuients  we  are  still  using  old 
enginea  and  macUincr>'  which  cost  £100  for  fuel,  whi^re  £50 
would  be  euflioient,  and  where  capiul  in  vest et!  in  ik>w  plant 
would  earn  a  retuni  of  from  50  to  100  per  cent.  We  are  using 
old  machinea  uf  which  two  are  required  to  do  the  work  of  one 
new  one,  and  we  go  on  driving  them,  and  the  nhnfttng  for 
tbeiDy  year  after  year,  making  very  small  instead  of  larger 
proitiV  and  then  investing  what  profifa  wt<  do  make  in  things 
one-tenth  ea  pregnant  of  dividends  as  investment  in  the  p^)per 
plant  lor  the  works  that  made  them  would  bo.  It  is  ()uit4^  safe 
to  say  tliat  one- half  the  millowneni  in  this  country  are  paying 
twice  Uie  sum  for  ooel  thev  need  pay,  beoauae  they  do  not  like 
to  throw  awayr  nn  old  engme  that  works  welU  Mid  uld  boilera 


that  will  work  under  present  conditions  for 
At   least  half    the  millowners  are  using  doulit« 
amount  of   power  for  transmission  t»  their    mu 
most  of  them   are  n?fusiug   to  pay  £100  for 
respect,  or  for  a  new  macliine  which  will  earn  t 
although  they  will  invest  their  savings  in  3  per  oeoi 

Moat  rat« I  payers  will  object  to  an  extra  Id*  ral4 
road  im|)i*ovi'ment,  and  yet  do  not  object  io  pay  ' 
amount  that  rate  would  realise,  for  present  ooet  ii 
horse  food,  carriage  and  wagon  repairm,  late  di 
many  other  inconveniences  wliich  hap)ien  n<it  to 
dieir  obeervation  as  a  direct  tax.  Many  userm  of 
are  at  the  ]>resent  day  still  using  gaa-enginiie 
from  26  to  50  cubic  feet  of  gaa  per  hone- power  I 
30  to  55  per  cent,  more  gas  than  neceeaarj,  but  t| 
not  know  that  they  can,  i>r  will  not,  earn  10  tci  1 
profit  on  the  investment  in  a  new  eiigine  ol  lo-d 
Burning  16  cubic  feet.  Most  of  the  high-speed  sti 
driven  by  machinery  which  expends  no  inonneidei 
ita  power  in  setting  up  vibration  to  the  detrimeni 
and  discomfort  of  passengers,  and  some  of  thi»  otii 
fortable  paddle  ship«  of  high  claos  h»v  It 

entirely  duo  to  the  want  of  Imlance  t^ht 

All  the  screw  steatnships  of  t  uuud  v^ith  n 

which,  with   its  heavy  shaft  vera,  and  d< 

eccentrics,  is  worked  for  lO.uuu  re'.ojiitiona  ooe  « 
may  be  wanted  for  10  the  other  way.  Vet  tllk  W 
and  material,  and  fuel,  and  many  of  the  «cniw 
could  be  av'iided  by  reverting  only  the  screw  proj 
Enormoiia  «|uantittC8  of  high'Si>e«it  niachtnecy 
factories  of  various  kinds  arc  cauatitg  deatructioA  I 
itnd  to  the  buildings  that  contain  them,  by  the 
wasteful  vibration  thev  set  up,  and  yet  much  ol  tli 
might  be  automatically  balanced.  These  are  oqIj 
fields  that  are  waiting  for  cultivation  by  eagtfl 
impossible  in  the  course  of  an  hour  h  talk  to  df 
mention  these,  and  I  propoee  to  dwell  at  * 
or  two  of  them.  ' 

By  preference  I  would  dwell   u^ion  some  of  tbi 
engineering   problems  and  inventions  of  praotiioel 
facturing  interest,   but  I  will  refer  chicHy  to  worn 
the  widest  of  all  fields  of   mechanical  engineerini 
namelj : 

ROAO  TllAHHPORT,    ItoaitS,   AjfD  Tli^.Mwa^ 

There  are  some  millions  sterling  thrown  away  i 
the  United  Kingdom  as  a  result  of  insnllicteiKt  i 
roads  and  means  of  transport.  The  feet  thet  IIm 
thouaand  millions  sterling  profitably  tnveeted  in  1^ 
the  kingdom  Is  alone  a  proof  of  the  national  tapa 
best  means  of  transport  of  men  and  matefiala. 
only  more  trans p<irt  fticilitioa,  but  we  want  reet  u 
in  our  existing  ways  of  conveyiunce.  In  anotJber 
said  that  **  with  the  exception  of  htnd  and 
few  mateTial  things  of  value  to  man  which  4*> 
value,    in    mrt    at  leaat,    from  trat)>  '    >ui  I 

position.'*    This  may  aeem  tt»  be  a  w*  " 

necessary  to  rememl)er  it  whc^n  it  is  ur^eii  in\t 
transit  is  one  of  the  moat  inipi>rtAnt  of  aU  the  sab; 
iiig   engineers  to-day,  itnd   >        -i:.i;   o(f«i^  m  il 
done,  one  of  the  moat   prot  rcee  of 

not  generally  known  that  to  -*..>  ..  .-*>«le  inofw  to  I 
goodm  by  rnil  betwet^u  some  places  in  thte  ooQDtfl^ 
formerly  to  send  it  bv  horaos  <*i\  the 
one  doea  know  that  the  Tost  OHioe  finds  it  trhwp 
parcels  by  T<m\  than  to  [^y  the  rates  demendid  h 
companies  for  that  trallic.  The  coat  of  battled^  ^ 
small,  but  the  terminal  ooat  and  oust  of  the  mfli 
menta  as  vast  maohinee  ere  so  heavy  that  the  «bee] 
way  transit  in  many  oaeee  diaappean,  Tbe  i 
under  the  many  Acts  for  the  regulation  of  railw 
this  country,  done  much  to  bring  this  about  ;  a| 
long  distancee  goods  are  oonvoyea  at  cheap  ratei 
distance  chargoe  are  neoeasartly  hmvy.  The  an 
transport  to-day  of  gofxU  Ix^j  '    verpool 

distance  of  35  miles,  m  9ti. 
hocee  keep  it  oould  be  done 
tnolioii  engines  it  Oftn  be  d 
mile,  or  for  2s.  Ud.  to  3a.  1^4   > 
nor  ton  at    a   good  profit,     *rhi 
however,  are  mo  enormous    at  k.,     . 
the  common  roads  w*mM  be  cut  to  p4e<*?*  w^ith 
a  month.     This  is  only  one  of  nmny  Unt-w    **( 
where  meter  faeUitiee  are  rsiiuired,  fatftbtiee  wU 
eflbrded  by  main-Ulie  railwajs  aa  at  preeeot 
e<iuipped* 

The  great  requirement  ii  e  nseeae  ftf 
carry   and  deliver  goods  at  a  duum  wlildl 
relation  to  the  ooat  of  hanlafe.    Tliefe  ere  h 
of  oommnnication  which  are  at  preaenl  eloMtfl 
of  traneport,  but  which  may  be  eervwd  hf 
wayi  oooetrueted  under  the  now  tuf  populer  14 
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r  merfianical  road  vehicles.  But  with  all  that  can  be 
nulwmys  or  tramways  there  are  millions  of  tons  of 
s  and  goods  to  be  provided  for  between  railway 
nd  destinations.  We  call  this  a  mechanical  age,  and 
e  tondfty  as  dependent  on  the  horse  and  the  common 
on  for  the  delivery  to  us  of  the  goods  brought  from 
of  the  country  as  were  our  forefathers.  We  pride 
on  our  road-constructing  ability  and  apparatus,  and 
)ads  are  no  better  than  some  of  those  of  the  Roman 
Band  years  ago,  and  in  our  towns  we  admit  this  by  the 
ion  of  tramways  which  are  metallic  admissions  of  the 
9r  insufficiency  of  our  ordinary  roads  and  pavements, 
tmways  and  their  cars  we  permit  in  our  streets  to  the 
t  of  every  other  form  of  street  vehicle,  simply  because 
ive  resistance  on  a  smooth  hard  road  is  less  than  on  a 
id.  We  find  that  two  horses  can  haul  42  passengers  on 
y  instead  of  26  in  an  omnibus,  and  so  we  allow  our 
iffic  to  be  crippled  by  the  haid-and-fast  direction  of 
it  of  the  heavy  cars  on  these  street  railways.  We  put 
)oved  rails  that  wrench  our  carriage  wheels  ofi,  and 
r  spines,  and  cut  our  rubber  tyres  to  pieces.  These 
a  of  bad  roads  we  tolerate  rather  than  make  good 
I  suitable  vehicles  to  run  on  them.  We  are  converting 
ts  into  badly-managed  railways,  with  level  crossings 
(re,  and  on  which  railway  cars  and  common  road 
itruggle  for  supremacy,  and  horses  struggle  to  keep  a 

to  many  of  the  London  tramway  and  omnibus  centres 
ing  places  shows  that  we  are  rapidly  reaching  a  density 
impossible  to  contend  with,  if  the  streets  are  to  be 
more  than  lines  of  free  railways,  on  which  every  car 
ibos  and  coal  wagon  driver  is  traffic  manager.  In 
nncial  towns  this  sort  of  thing  has  not  been  reached, 
I  are  several  in  which  it  is  already  obvious,  as  it  is  in 
that  a  large  part  of  all  the  passenger  traffic  must  be 
firom  the  streets  to  railways  proper.  Nothing  but 
-distance  passenger  accommodation  must  be  allowed 
treets  either  by  tramcar  or  omnibus.  As  early  as 
motor  cabs  and  omnibuses  must  displace  horses  so  as 
le  space  now  occupied  by  them,  avoid  the  spreading 
the  streets  of  that  which  renders  them  dirty  and 
r,  and  avoid  the  pounding  of  pieces  of  the  wood, 
and  other  of  the  best  pavings  with  the  3cwt.  hammers 
lod  horses'  feet. 

suburban  service  railways  are  inevitable  as  the 
Q  increases,  and  a  big  question  arises  in  the  selection 
iscovery  of  the  best  and  least  objectionable  form  of 
The  new  deep  underground  lines  will  in  London  do  a 
1  to  meet  the  increase  in  traffic  in  some  ways,  but 
.  develop  traffic  of  their  own,  which  for  the  busy  parts 
vy  wiU  detract  from  their  powers  as  relief  lines  for 
excessive  street  traffic.  Extended  overground  relief 
le  in  only  a  few  places  and  directions,  and  in  London 
1  be  all  required  to  relieve  the  crush  which  at  pre- 
racterises  such  outlets  to  suburban  homes  as  Ludgate- 
irpool  and  Broad  street,  London  Bridge,  Waterloo,  and 
iie  metropolitan  stations.  The  city  and  suburban  pas- 
affic  presents  a  problem  which  will  occupy  engineers 
talists  some  time,  but  it  is  essential  now  that  the  whole 
ihonld  be  dealt  with  in  a  comprehensive  and  not  a 
isolated  schemes.  When  all  this  is  done,  the  distri- 
f  merdhandise  across  towns  and  suburbs  remains.  If 
difficult  to  provide  for  the  transport  of  freight  which 
dl  to  and  from  the  trains,  how  much  more  difficult  is 
Itoi  of  cheap  and  expeditious  transit  of  goods,  which 
Bmploy  about  50,000  horses  hauling  vans  and  carts  of 
(kinds  in  Liondon  alone. 

{ the  fitat  necessities  is  the  provision  of  the  best  possible 
airoad  surfaces.  At  the  outset  of  this  problem  we 
fronted  with  the  difficulty  of  providing  equally  for 
f  light  traffic  with  not  more  than  about  a  ton  per  axle, 
Imt  up  to  as  much  as  two  tons  per  wheel.  The  latter 
a  provided  for,  and  hence  the  lighter  vehicles  must 
loute  themselves  to  the  best  surface  obtainable  which 
Ihiliml  the  wear  of  the  heavy  traffic.  Fortunately,  the 
Aieies  can  be  more  readUy  made  to  accommodate  them- 
btibe  roads  than  the  roads  can  to  withstand  uses  of  the 
konss  and  vehicles,  so  that  expediency  brings  back  the 
ftts  one  of  improvement  upon  our  existing  methods  of 
^•asfemction  and  maintenance  of  roads.  To  some  of 
:Mpntfements  I  may  refer  briefly.  They  consist  in  (1) 
iwi,  more  durable  surface,  well  supported  on  a  good 
"Wm;  (2)  better  methods  of  maintenance  and  repairs, 
|tlii  I  mean  constant  attention  to,  and  repair  of,  defects 
fnpear,  just  as  on  a  good  railway  watchful  care  is 
lisf  an  ample  and  weU-drilled  service  of  men  on  every 
i^  mb  road ;  (3)  the  improvement  everywhere  of  the 
^  \  aJI  over  the  country  by  minimising  them  to  the 
"'  I  extent. 

with  each  of  these  necessary  improvements, 

•  poinfesd  out  that  I  am  assuming  the  existing  type 

•  to  ks  more  or  less  permanent,  or  at  all  events  per- 


sistent to  so  great  an  extent  that  the  roads  must  be  able  to  cany 
them.  There  is,  however,  I  think,  no  doubt  that  the  time  is 
rapidly  approaching  when  the  load  per  axle  on  all  heavy  vehicles 
wul  be  so  far  reduced  by  increased  number  of  wheels  per  vehicle, 
that  tyres  of  some  yielding  but  good  wearing  material  will  be 
used  for  all  purposes,  and  that  we  shaU  cease  to  use  our  roads 
and  their  mat^ials  as  though  they  were  the  beds  of  mortar 
mills  traversed  continually  by  two-ton  steel-shod  edge-runners. 
We  put  minerals  into  the  pans  of  edge-runner  mills  to  get  them 
ground  to  powder,  and  expect  that  this  shaU  happen  at  a 
considerable  rate  of  crushed  output.  We  do  just  the  same 
thing  with  the  metal  on  our  roads,  and  hope  the  same  results 
will  not  foUow.  But  they  do  ;  and  so  long  as  we  construct 
roads  as  we  do  now,  add  run  heavily-loaded  iron-tyred  wheels 
over  them  as  we  do,  we  shaU  continue  to  waste  millions  per 
annum  in  road  renewals  and  in  horse  food  and  horse  flesh. 
Assuming,  however,  that  the  improvements  in  vehicles  do  not 
occur  rapidly,  the  first  and  second  of  the  road  improvements  I 
have  mentioned  render  it  absolutely  necessary,  in  the  first  place, 
that  the  almost  inconceivable  folly  of  the  practice  of  making 
expensive  roads  and  road  beds  one  week  and  tearing  them  up 
the  next,  for  more  pipes  and  wires  or  repairs,  shall  be  given  up. 
We  live  in  an  age  in  which  people  are  every  day  malang  more 
and  more  use  of  artificial  aids  to  comfort,  and  public  supply 
and  distribution  of  necessities.  We  get  heat,  light,  fuel,  and 
water  supphed  us  by  buried  conveyors,  and  buried  conveyors 
take  away  our  sewage  and  drainage.  We  receive  and  send 
telegraph  and  telephone  messages  by  buried  conveyors,  and 
we  send  packages  of  letters  through  buried  air-pipes.  AU 
these  conveyors  we  put  under  our  costly  street  pavements, 
and  generally  act  as  though  street  and  road  surfaces  were  like 
pie  crusts,  the  usefulness  of  which  only  becomes  obvious  when 
they  are  broken  Up.  The  cost  of  this  burial  of  all  the  con- 
veyors, the  cost  of  the  breaking  up  of  the  roads  for  new 
burials  and  renewals,  the  cost  of  remaking  the  roads  even  in 
the  imperfect  way  in  which  it  is  accomplished,  and  the  time 
lost  to  hundreds  of  thousands  of  travellers  and  trades,  is  so 
great  per  year,  that  to  state  the  truth  would  appear  like  gross 
exaggeration,  and  yet  in  the  whole  of  London  there  are  only 
a  few  miles  of  subways  by  which  the  waste  is  prevented. 
Subways  should  be  looked  upon  as  a  necessity.  Until  we  have 
them,  well-made  roads  and  well-maintained  road  surfaces  are 
impossibilities  in  London.  The  paving  materials  at  present  in 
use  will  be  difficult  to  improve.  Granite  setts,  where  used, 
should  generally  be  smaller,  as  well  as  properly  founded.  The 
macadam  roads  are,  however,  very  far  from  being  Mgood  as 
they  might  be ;  they  are  neither  properly  nor  efficiently 
maintained. 

(To  he  continued,) 


FORTHCOMING  EVENTS. 


Friday,  Feb.  11. 
Pliysioal  Society.  Barlington  House.— At  5  p.m.,  aunual  general 

meeting,  with  presidential  address.    At  an  ordinary  meeting 

after w^s  a  paper  on  '*  Electromagnetic  Ind  action  in  Plane, 

Cylindrical,  and  Spherical  Carrent  Sheets,  and  its  Representa- 
tion by  Moving  Trails  of  Images,"  by  G.  H.  Byran,  M.A., 

F.R.S. 
InsUtution  of  Meehanleal  Bngineers. —At  the  Civil  Engineers, 

at  7.30  p.m.,  continuation  of  the  papers  and   discussion  left 

over  from  Thursday;  and  "Steam  Laundry  Machinery,"  by 

Mr.  Sidney  Tebbutt,  of  Leamington. 
Royal  InstltnUoB,  Albemarle-street.— At  9  p.m.,  '*The  Metals 

used  by  the  Great  Nations  of  Antiquity,"  by    Dr.   J.   H. 

Gladstone. 
InstltutiOB  of  Civil  BnglBOors.— At  8  p.m.,  students'  meeting. 

*' The  Protection  of  Power  Transmissions  from  Lightning," 

by  John  T.  Morris. 

Tuesday,  Feb.  15. 
InstltutiOB  of  ClvU  Xoglnoers.— At  8  p.m.,   "The  Stability  of 

Channels  through   Sandy    Estuaries,"  by   Mr.  P.   M.   Cros- 

thwaite,  A.M.LC.E. 
Bosral  Institution,  Albemarle-street.— At  3  p.m.,  Prof.   E.  Ray 

Lankester,  M.A.,  LL.D.,  F.R.S.,  on   "The  Simplest  Living 

Things." 

Wednesday,  Feb.  18. 
InstltuUoB    of   neotrloal   BnglBoers.— Students'    meeting,    at 

7.30  p.m.,  "Telephones  and  Telephonic  Apparatus,"  by  Mr. 

F.  K.  Tewson. 
North-Bast  Coast  lastltntlOB.— At  8   p.m.,    at  South   Shields, 

ordinary  meeting. 
Uverpool    XaglBoerlBg    Soolety.— At   8    p.m.,    *' flngineering 

Survey  Work,"  by  Dr.  J.  H.  T.  Tudsbery,  M.I.C.E. 
Thursday,  Feb.  17. 
iBStltntlOB  of  Civil  SnglBeors.— Students'  visit,  at  2  p.m.,  to 

the  London  and  North- Western  Railway  Goods  Warehouse, 

Broad-street  Station. 

Friday,  Feb.  18. 
iBStltuUoB   of  Sleotrloal  XBglaeers.— At  6.30  p.m.,  students' 

visit  to  the  generating  stations  of  the  St.  Pancras  Vestry. 
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Mr. 


COHMOH  BOADS  AND  TRAMWA1 

Beaumont,  in  his  presidentiat  mAm 


Society  of  En^neers,  has  given  electrical 
plenty  of  food  for  thought.  On  tbe  oo4 
indicates  the  extinction  of  tramwrays;  oti 
an  enormous  extension  of  motor  vehicles, 
big  contentions  are  correct,  and  if  "  trmfl 
metallic  admissions  by  engineers  and  t}i4 
tbe  badnc38  of  ordinary  roads/*  so  mm 
the  necessity  for  paying  more  attenlii 
ordinary  roads.  What  Mr.  Beaumont 
to  prove  is  this,  ordinary  roads  are 
structed  and  maintained ;  hence  tbe  tshA 
required  to  move  a  load  over  them  is 
than  it  ought  to  be,  and  the  cost  of  ml 
is  larger  than  is  necessary.  He  ahoivi 
decreasing  the  tractive  effort  required  lai 
may   be    carried   and   fewer    horses    reqt 


the  saving  to  be  effected  is  enormous. 


the  point  underlying  the  whole  argume4 
under  existing  circumstances  the  di 
of  motor  traction  is  retarded.  Owiii 
badness  of  the  roads,  vehicles  whic 
perhaps,  to  have  a  two-horse  motor, 
four-horse  motors  in  order  to  drive 
may  not  be  quite  clear  from  the  woi 
address,  but  we  are  under  the  impressiofl 
motors  present  to  Mr.  Beaumont  the  l>eat 
driviug  motor  vehicles.  This  opinion  m8 
or  it  may  be  wrong.  We  incline  to  the  li 
but  at  present  it  is  not  necessary  to  discuBi 
we  have  to  keep  in  mind  at  the  moment  14 
of  good  or  bad  roads  upon  the  electrical 
Ifi  owing  to  bad  roads,  it  is  neoasaais 
a  four-horse  motor,  with  its  bea\ier 
also  the  greatly  increased  weight  of  l>attecu 
in  self-contained  vehicles^  there  is  no  di 
seeing  how  important  it  is  for  the  sm 
electricity  that  the  roads  should  be  tbe 
obtainable.  Let  us  assume  that  Mr.  B^ 
right  about  tramways*  and  that  greatei 
paid  to  roads  and  vehicles  will  bring  tfa< 
capacity  of  an  ordinary  road  ver>'  much  i\ 
that  of  a  tramway,  then  tramways  will  b^ 
required.  Having  got  so  far»  we  shall  ha' 
that  electricaHy-driven  vehicles  mtust  b 
tained,  that  neither  overhead  nor  condti 
will  be  required,  hence  tbe  outlook 
circumstances  points  to  an  enormoiit  de 
in  self-contained  electrically-drivoa 
this  particular  direction  tbe  term 
well  be  applied,  and  every  improvement 
assists  the  forward  movemenl.  Of 
question  to  be  salved  ie.  Gas, 
tricity  which?  There  is  Ibe  olbei 
the  question.  If  self-coniatned  vehiolaa 
place  of  tramways,  what  of  the  pf 
tramways  ?  Cjuite  recently  there  baa 
deticence  of  energy  in  this  directioii,  bat 
rested  in  such  matters  will  have  aeriooaly 
the  position  if  public  opinion  Coroee  loeal 
to  move  in  the  direction  of  bettering;  tl 
The  weak  point  of  tbe  whole 
be  that  with  horse  traction  Ibe 
of  the   **  three  hundredweight 
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horses'  feet  "  commences  directly  the  road 
lished,  and  keeps  the  surface  in  a  bad  condi- 
If  horse  traction  could  be  abolished  one  day 
uotor  traction  commence  the  next  all  might  be 
but  as  things  are,  the  one  will  give  place  only 
lally  to  the  other,  and  perfection  either  in  roads 
hicles  cannot  be  obtained  till  the  end  is  reached. 
result  must  be  gradual  improvement  in  both 
tions.  As  motor  vehicles  increase,  horse  trac- 
will  decrease,  and  better  roads  may  be  expected ; 
io  the  improvement  will  go  on  till  towards  the 
>f  next  century  historians  will  write  of  tram- 
and  horse  traction  in  the  past  tense  instead  of 
le  present.     Verily,  there  is   something  yet  to 


>iie. 


BCTRIGAL  ENGINEERS,  ROYAL  ENGINEERS 
(VOLUNTEERS). 


above  corps  la  about  to  take  up  active  work  and  to 
recruits.  An  announcement  to  that  effeeb  is  being 
ched  to  every  member  of  the  Institution  of  Elec- 
Eo^neers  by  the  president,  Mr.  J.  W.  Swan 
t  following  details  will  interest  our  readers:  The 
outers  of  the  corps  will  be  at  13,  Victoria-street, 
nioster.  The  uniform  will  be  the  same  as  that  worn 
ler  Royal  Engineer  Volunteers,  with  such  modifica- 
as  the  War  Office  approve.  Members  will  pay  for 
>wa  uniforms ;  but  the  corps  will  reimburse  tne  cost 
IcieDt  members  to  the  extent  of  one-half  of  the 
nment  grant  they  earn  by  their  efficiency,  so  that 
»wo  years'  efficiency  the  cost  of  the  uniform  will  be 
.  The  corps  will  be  armed  with  the  Lee-Metford 
The  training  is  to  be  divided  into  two  kinds — 
ry  and  technical.  The  military  work  consists  of 
ly  driUs,  musketry,  etc.  The  technical  work  includes 
application  of  electricity  to  war,  with  the  exception 
igraphy,  and  such  other  work  as  will  be  useful  to  an 
ician  or  engine-driver  in  carrying  out  his  duties,  such 
goalling,  fitting,  loading,  priming,  and  connecting  up 
irine  mines,  a  certain  amount  of  [boat  work,  and 
iog,  iplicing,  etc.  This  work  will  be  carried  out 
^  at  headquarters,  but  mainly  at  defended  ports.  In 
to  become  efficient  each  member  must  attend  a  con- 
is  training  at  a  defended  port  for  at  least  eight  days 
fBtf.  In  addition,  78  hours'  technical  work  must  be 
etch  year  (48  after  passing  as  ''  expert ").  Each 
Bg  day — after  the  first  eight — of  the  continuous 
Bg  eounta  as  six  hours  ;  each  full  day  counts  six 
I;  Mch  half  day  four  hours.  The  remainder  may  be 
up  in  periods  of  1,  1^,  2,  2^,  3,  and  3^  hours.  The 
ttkm  allowance  is  £5.  An  allowance  of  5s.  is  made 
viide  day,  2a.  6d.  for  a  half  day ;  but  a  "  recruit '' 
•  ittend  40,  a  "trained  man"  20,  an  '* expert'' 
Rdy  drillfl  before  earning  these  allowances.  During 
ninQous  training  each  member  earns  5s.  a  day.  The 
b  ol  these  allowances  will  be  devoted  to  the  main- 
M  in  camp  and  to  the  remuneration  of  efficient 
tea.  Drills,  both  military  and  technical,  will  begin 
|k  M  members  are  enrolled.  Intending  members  are 
pttd  to  study  the  conditions  of  efficiency.  £)vory 
•will  be  made  to  make  it  easy  to  comply  with  thom. 
na  roles  of  the  corps  every  enrolled  member  who  is 
■hieDt  in  any  year  shall  pay  to  the  funds  of  the  corps 
■Wore  Nov.  10  in  that  year  a  sum  equal  to  half  the 
■eat  capitation  allowance  which  he  failed  to  earn. 
-  Tlie  commanding  officer  shall  have  power  to  remit 
%  wholly  or  in  part,  in  special  cases.  No  person 
'  '  1  as  member  or  honorary  member  unless  pro- 
'  more  members  of  the  corp,  and  approved  by 
ig  officer.  Any  member  wishing  to  leave  the 
ji^  90  0m  Nov.  2,  providing  he  shall  have  given 
rUiiiiteatimi  not  later  than  the  30th  of  the  pre- 
Failure  to  comply  with  this  rule  shall 
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render  him  liable  for  half  the  amount  of  the  succeeding 
year's  capitation  grant. 

Intending  members  should  write  to  the  adjutant,  Captain 
Brady,  R.E.,  13,  Victoria-street,  S.W.,  who  will  supply  all 
information.  They  should  give  their  full  name,  address, 
occupation,  and  electrical  qiudifications.  If  they  wish  to 
join  as  engine-drivers  they  should  state  their  qualifications 
for  that  work.  Every  application  must  be  accompanied  by 
a  reference  to  a  member  of  the  corps  or  to  some  other 
person  well  known  to  the  commanding  officer.  Before 
enrolment,  each  candidate  must  be  passed  as  fit  by  a 
medical  officer.  Every  member  shall  be  enrolled  for  three 
years  at  least.  A  member  leaving  before  completing  three 
trainings  shall  be  liable  to  a  penalty.  Hence  a  member 
who  serves  for  three  years,  and  is  efficient  in  each  year,  will 
be  put  to  practically  no  expense,  as  he  will  have  incurred 
no  penalties,  and  the  cost  of  his  uniform  and  camp  expenses 
will  have  been  refunded  to  him. 

The  above  information  was  kindly  given  us  bv  Major 
llopkinson,  F.R.S.,  the  commanding  officer  of  the  Eleetncal 
Engineers,  B.E.  (Volunteers). 


QUESTIONS  AND  ANSWERS. 


Under  this  heading  we  insert  questions  and  answers 
of  a  practioal  character  relating  to  central-station  work, 
tramway  work,  or  construction  work ;  and  for  each  suit- 
able question  offer  one  shilling^  and  for  the  best  •oln- 
tion  of  any  qucfstion  we  offer  ten  shillings.  We  also 
give  two  shillings  and  *  sixpence  for  every  other  answer  we 
print.  The  answers  to  any  question  should  be  sent 
within  10  days  after  the  question  has  appeared,  and 
should  be  written  on  one  side  of  the  paper  only.  Questions 
may  be  sent  at  any  time. 

Questions. 

36.  Describe,  with  sketches,  what  you  consider  to  he  the  best 
system  of  main  steam-pipes  for  central  stations.  Give 
reasons. — R.  Gaskell. 

37.  Discuss  the  advantages  and  disadvantages  of  high  and  low 
frequency  respectively  for  an  alternate-current  supply  to 
lamps  and  motors  from  a  central  station. — A.  D.  J. 

Answers. 

Queituyn  31.— State  the  principal  causes  of  the  waste  of  fuel  in 
boilers,  and  the  best  means  to  use  in  reducing  such  waste. 

Best  Answer  to  No,  31  (awarded  105.). — Assuming  the 
waste  of  fuel  in  boilers  to  be  the  loss  caused  by  defects  in 
working  or  managing  the  boiler,  the  following  will  be  the 
causes  of  the  principal  losses:  (1)  bad  stoking;  (2)  cold 
feed  supply ;  (3)  insufficient  cleansing  of  boilers ;  (4)  boilers 
not  properly  lagged  ;  (5)  insufficient  draught ;  (6)  priming ; 
(7)  defective  joints. 

There  are  many  causes  of  waste  outside  the  boiler — ^in 
the  engine,  steam-pipes,  and  fittings ;  but  I  presume  the 
question  is  limited  to  the  waste  in  the  boiler  alone.  The 
design  of  a  boiler  is  most  largely  responsible  for  its  efficiency, 
but  when  a  boiler  has  been  laid  down,  if  defects  appear  in 
the  design,  little  can  be  done  to  avoid  them,  so  that  it  is 
outside  the  scope  of  the  present  question  to  discuss  these 
points. 

1.  Bad  stoking.  The  most  elBfective  means  to  avoid  this 
is  probably  to  obtain  a  fresh  stoker,  either  human  or 
mechanical.  The  functions  of  a  good  stoker  should  be 
(a)  to  avoid  clinkering  ;  (6)  to  keep  the  fire  of  a  perfectly 
uniform  thickness — **  holes  "  in  the  tire  admit  a  rush  of  cold 
air,  which  is  not  used  in  burning  the  fuel,  and  cools  the 
gases  in  the  boiler  tubes,  and  also  in  the  chimney,  spoiling 
the  draught.  The  fuel  should  be  put  in  the  furnace  evenly, 
keeping  it  well  in  the  front,  that  the  smoke  produced  may 
be  burnt  in  the  furnace  when  passing  over  the  incandescent 
coal  beyond.  Stoking,  if  mechanical  stokers  are  not  used, 
should  be  done  as  rapidly  as  possible,  as  the  cold  air 
entering  the  furnace  doors  will  largely  cool  the  boiler. 
The  fires  should  be  cleaned  once  an  hour,  if  steaming 
rapidly,  otherwise  the  accumulation  of  clinker  will  choke 
the  furnace  and  be  more  difficult  to  remove.  A  good  stoker 
may  be  known  by  the  rapidity  with  which  he  can  properly 
clean  his  fires. 


8*  Cold  faed  supply  la  moat  wasteful ',  for  iostanco^  in 
warming  up  water  from  60deg.  R  to  boiling  point,  nearly 
one-quarter  of  the  amount  of  fuel  is  required  of  the  quantity 

^ttiat  will  convert  this  water  into  steam.  The  exhaust  steam 
may  be  used  to  heafthe  feed  water.  In  condensing  engines 
the  condensed  steam  will  be  used  over  again,  and  this  will 
be  fairly  warm,  depending  upon  the  vacuum  ;  the  better 
the  vacuum  is  kept,  the  lower  will  be  the  temperature  of 

^the  condensed  sieam.     By  the  use  of  economiaers  the  feed 

firater  may  be  warmed  up  to  nearly  the  temperature  at 
which  it  is  evaporated  in  the  boiler.  Kconomisers  are 
worked  under  pressure :  by  this  means  the  water  attains 

la  temperature  abo%'e   that    at  which    it  would    boil    at 

ritmospheric  pressures. 

9.  Insufficient  cleansing  of  boilers  ia  a  large  source  of 

loss.     The  water  will  deposit  scale,  which  ia  practically  a 

nonconductor  of  heat,  and  prevents  access  of  the  water  to 

the  tubes  or  fireboxes.     The  only  really  aatisfactury  way 

of  removing  senile  is  by  mechanical  means,  chipping  in  the 

case  of  Lancaiahire  or  similar  boilers,   and  in  water^tube 

boilers  by  meana  of  the  scrapers  supplied  by  the  makers. 

^Many  kindi*  of  water- tube  boilers — notably  those  for  marine 

I  work — are   only   suitable    for   working    with    condensing 

leiigines,  in  which  case  no  scale  is  deposited^  as  the  same 

[water  ia   used  continuously,   allowing   for   the   necessary 

I  Waste.     No  provision  is  made  in   these  boilers  for  removal 

of  scale.     To  prevent  scale  forming,  limi;  may  be  added  to 

the  water,  or  one  of  the  well-known  patent  proceases  used. 

I  aay  well  known,  &&  caution  must  be  used  in  selection,  as 

many  ao-called  processes  remove  not  only  the  scale,  but  the 

metal  from  a  boiler ;  boilers  are  Irecjuently  found  pitted 

from  this  cause. 

4.  Boilers  not  properly  lagged.  All  boilers  should  be 
covered  with  a  good  layer  of  non-conducting  composition, 
otherwise  loss  will   take  place  by  radiation.     The  greater 

.loso^will  be  in  the  steam  pipes,  however,  if  these  are  not 
pmlso  lagged. 

5.  Inaufficieot  draught  18  a  frequent  source  of  loss,  and 
one  not  very  readily  detected.  The  result  is  that  a  large 
amount  of  unburn t  gases  are  passed  into  the  flues.  The 
remedy  will  depend  upon  the  way  the  trouble  is  produced. 
The  chimney  or  flues  may  be  of  insufficient  area,  or  the 
chimney  may  require  heightning.  Flues  with  sharp  corners 
are  also  very  detrimental  to  a  good  draught.  If  the  flues 
or  chimney  cannot  be  reconstructed,  a  fan  will  often  give 
good  rertulta.     Poor  draught  will  sometimes  result  from  the 

igaaes  being  too  much  cooled  before  reaching  the  chimney. 

6.  Priming  proitably  causes  the  greatest  loaa  of  fuel  in 
the  lK)iler.     BoUera  with  a  small  atsam  space,  or  so  con- 

,  structed   that  the  steam  cannot  escape   from   the   water 

[quietly,  will  always  prime  very  much.     The  chief  cnuses  of 

priming  are  (a)  small  steam  space  ;  (It)  insufficient  surface 

of  water  from  which  the  ateam  may  escape  ;  (c)  bad  design, 

preventing  a  good  circulation  of   the  water  and  causing 

violent  ebullition  ;  {d)  ateam  outlet  too  near  the  surface  of 

.  water  ;   (e)  forcing  the  boiler  beyond  its  rated  capacity. 

iTho  only  practical  remedy  is  to  place  an  anti  priming  tube 

I  in  the  boiler — that  is,  a  tube  ao  arranged  that  the  ateam  ia 

[collected  from  a  large  area  near  the  top  of  the  boiler,  or  to 

put  a  steam-dryer  in  the  main  steam-pipe  near  the  boiler 

that  the  condtnaed  water  in  the  steam  may  be  collected 

and  returned  to  the  boiler. 

7.  Defective  steam  or  water  jointa  are  usunlly  easily  aocn 
tand  remedied  ;  the  only  troublesome  leaks  are  those  which 
I  occur  und<T  the  InnJor,  and  which  .allow  the  water  to  leak 
'direct  into  the  drains.     The  blow  off  cock  is  perha])s  the 

most  frequent  source  of  waste.  This  may  leak,  or  be  left 
partly  open,  and  the  waste-pipe  leading  directly  into  the 
draiii.    Tbe  lost  may  go  on  quite  unhoped.— A.  D*  J. 

Jntwmr  io  No,  31  (awarded  Zs   td.J. — There  arc  many 

itises  of  waste  in  steam  boilers^  some  of  them,   such  as 

the  high  temperature  of  the  gases  which  escape  into  the 

ehimney,  being  unavoidable  ;  but  others  may  l>e  removed^ 

Lfir  greatly  lessened.     Indeed,   if   the  saving  claimed  by 

[iiiventors  of  fiatent  boiler  acoeasoriea  were  real,  we  could 

(lise  QUO  man's  fuel  6conomistr»  another^s  furnace  tubes,  yet 

another  man's  firebars,  and  someone  else's  boiler  mountings^ 

e^nd  we  should  Uteo  require  no  coal  at  all ;  in  fact,  we  should 


make  coal !  However,  with  all  these  Improveoii 
do  waste  fuel,  and  of  the  causes  of  waate  whis 
removed  or  considerably  lessened  the  loUowu 
principal :  (1)  boiler  dirty ;  (2)  low  temi 
water  ;  (5)  loss  by  radiation  from  uncovered  boik 
pipea  ;  (4)  careless  firing  ]  (5)  too  much  or  too  lii 
furnace. 

1.  By  a  dirty  boiler  is  meant  a  boiler  witk 
tubes  or  shell,  soot  in  the  flues,  or  sediment  at 
of  the  boiler.  Scale  is  caused  by  using  feed 
taining  either  carbonate  of  lime,  sulphate  of 
magnesia,  and  at  high  temperatures  these  are  pf 
and  are  deposited  partly  as  mud  and  partly  as 
furnace  tubes  and  hottest  parts  of  the  boiler, 
heat  conducting  power  of  scale  is  only  about  ,'^ 
of  metal,  it  will  be  seen  that  a  layer  of  scale 
will  cause  an  enormous  waste  of  fuel.  There  i 
chemical  compounds  sold  for  preventing  acak, 
are  not  of  much  uae,  and  some  of  them  are  injuri 
plates.  The  best  way  is  to  purify  the  water 
enters  the  boiler,  but  this  requires  a  large  pll 
expensive ;  large  settling  Uinks  are  used,  and  the 
and  sulphate  of  lime  are  precipitated  by  adding 
proportion  of  carbonate  of  sotla  and  a  little' d( 
The  ordinary  way  of  preventing  scide  forming 
about  lin.  of  water  out  of  the  boiler  four  or 
every  24  hours,  and  to  have  it  thoroughly  cl 
regular  intervals.  Soot  is  alao  a  great  nou-eoi 
heat,  so  the  fines  must  be  kept  clean. 

2.  The  higher  the  temperature  of  the  feed  walei 
economical  will  the  boiler  be,  and  if,  therefore^ 
water  can  be  heated  by  waate  products  of  eon 
great  saving  will  be  effected.  This  can  be  doom 
a  fuel  economiser,  which  consists  of  a  number  ol 
tubes  placed  vertically  in  the  main  flue  to  the  ckii 
having  the  feed  water  circulating  through 
thus  raised  to  a  high  temperature.  The  c; 
from  the  engines  may  also  be  used  to  heat  the  ff 
This  is  very  efficient  for  one  or  two  boilers,  ami 
than  a  fuel  economiser,  which  is  rarely  used  fof 
boiler.  An  exhaust  injector  will  feed  the  boiler 
at  a  high  temperature,  and  acts  very  well  with  qi 
engines,  but  a  pump  must  also  be  provided  for 
the  engine  is  not  running. 

5.  The  topi  of  boilers  and  all  Hteam-pipes  tiiOQ 
covered  with  a  non  conducting  material,  as  the  I 
by  radiation  from  naked  pipes  is  very  considerah 
careful  experiments  it  has  been  found  that  1,S<KI 
units  will  be  radiated  per  hour  f rom  a aurf ace  of 
foot  of  naked  steam  pipe  than  from  the  m 
with  hair  felt,  and  therefore  a  large  saviag  io  I 
effected  this  way.  Steam  pipes  are  eovored  (ral 
3in.  thick  and  boiler  shells  up  to  6iii«  thiekp  Ml 
the  nonconducting  properties  of  the  naterU 
felt  being  a)K)Ut  the  besti  but  asbtfloe,  alag  WOol» 
meal  and  hair  are  largely  used.  Jointa  iji  ai 
left  uncovered  on  account  of  having  to  make 
sometimes,  which  causes  a  loss  of  heat* 

4.  Careless  stoking  has  a  good  deal  to  do  wit 
fuel,  and  in  many  places  where  the  toad  ii 
firemen  ahould  be  given  a  bonus  for  aaving  rod, 
ca^e  with  the  large  railway  companies*  The  foroai 
be  fed  a  little  at  a  time  ancl  alternately,  and  tlio  1 
should  lie  used  ugain  and  not  thrown  awar. 
pressure  should  be  kept  constant  and  as  hujl 
and  the  water  kept  at  the  best  steaming  lef«(  \, 
with  different  boilers^  but  is  genefmUy  aboctl  Ikt 
glass.  These  points  are  im{H>rtant«  and 
looked  after 

5.  To  ensure  the  proper  combustion  of  the  ooi 
amount  of  air  ia  necessary — about  3CK^  cubic  feet 
of  coal  coDscuDod,  and  with  this  quantity  of  mir 
smoke  will  be  produeed,  and  therefore  more  hei 
got  out  of  the  coal,  as  tlie  production  ol 
of  fuel  Mechajiical  stokers  will  do  a  great 
smoke,  and  are  more  eoonomical  with  amall  coal  ■ 
number  of  boilers  than  hattd  firing. 

These  are  the  principal  causes  of  loes  of  fa 
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«d  modem  boilers,  butj  of  course,  with  old  boilers, 
ily-dedgned  ones,  other  causes,  such  as  insufficient 
area,  short  flues,  bad  circulation,  low  steam  pressure, 
rill  cause  considerable  loss  of  fuel. — E.  S. 


mrnON  of  electrical  engineers,  Feb.  9. 


leeting  of  the  Institution  was  held  on  Wednesday  last  at 
istitation  of  Civil  Engineers,  when  the  following  candidates 
alloted  for : 

ibent^—A.  K.  Baylor,  23,  Cadogan -gardens,  S.W.;  A.  P. 
47,  Victoria-street,  S.  W.;  H.  L.  Leach,  28,  Leigham  Court- 
rest,  Streatham,  Surrey. 

cicUt^i, — A.  Armitage,  94,  Mansfield- road,  Nottingham  ;  H. 
fin,  10,  Nevern-mansions,  Earl's  Court,  S.W.;  J.  Corneille, 
;toria-8treet,  S.  W.;  A.  H.  F.  Fitz- Herbert.  42,  Otter-street, 
;  A.  C.  Hanson,  68,  Oaeneycrescent,  N.W.;  E.  Rothwell, 
"field  Cottage,  Marland,  Rochdale ;  N.  A.  Thompson, 
da,  Redbill,  Surrey. 

efUs, — T.  P.  E.  Butt,  Faraday  House  Charing  Crossroad, 
F.  W.  Purse,  5,  Salisbury-road,  Redland.  Bristol ;  M. 
in,  22,  Linden-gardens,  Bays  water.  W.  ;  C.  H.  Taylor, 
iry  Villa,  Chertsey-road,  Woking  ;  H.  H.  WillUms,  36, 
n-road,  Chorlton-on-Medlock,  Manchester  ;  W.  T.  Wright, 
rkhall-rise,  Clapham,  S.W. 

diacuraion  on  Major  Webber's  paper  on  the  "Electro- 
ad  Treatment  of  Ore  containing  the  Precious  Metals  "  was 
mtinned.  Mr.  Salman  had  sent  a  number  of  questions  to 
telan,  who  bad  answered  them  ;  both  questions  and  answers 
sad  oat.     They  were  as  follows  : 

ion  1.  The  capital  cost  of  each  tank  and  the  total  tankage 
ury,  and  the  installation  cost  of  this  on  a'  scale  to  treat 
«  per  24  hours  tcithout  crushing  plant  t—Anfnotr.  One  treat- 
uoik  with  connections  and  appliances  costs  £60 -i.e.,  a  9ft. 
er  tank  of  ^^e  tons  capacity  per  24  hours.  Twenty  such 
ire  required  to  treat  100  tons  of  ore  per  day.  The  cost  of 
sdlation  having  a  capacity  of  100  tons  per  24  hours  does  not 
£5,000,  everything  complete  and  ready  to  work,  but 
crushing  plant. 

ion  2.  The  sludge  having  been  stated  to  contain  60  per 
f  water  only,  and  being,  therefore,  very  thick,  how  is  it 
)  to  agitate  thoroughly  such  a  mass  at  an  expenditure  of 
kp.  ?  Would  not  this  imply  that  the  whole  mass  resting 
layer  of  mercury  would  be  revolved  on  the  viercury,  as  on  a 
»le,  and  hence  efficient  agitation  reduced  to  a  minimum  ? 
agitation  of  an  ore  charged  with  cyanide  in  a  stationary 
ler  like  conditions  of  liquor  contents  has  been  hitherto 
;  has  been  generally  found  to  consume  energy  to  an  extent 
!hing  1  h.p.? — Ansii?€r,  A  sludge  with  60  per  cent,  of  water 
U  be  very  thin.  All  depends  upon  the  density  and  nature 
ire.  It  is  true  that  sometimes  with  slimy  and  light  ores  as 
B  100  per  cent,  of  water  must  be  used.  At  all  events,  a 
lod  agitation  is  obuiined  with  only  ^  h.p.  per  tank,  corre* 
ig  to  i  h.p.  per  ton  of  ore.  The  trials  alluded  to,  in  which 
b  as  1  b.p.  per  ton  of  ore  was  required  to  ensure  agitation, 
ftve  been  made  with  revolving  bands,  with  which  friction  is 
eat. 

ion  S.  Total  cost  required  for  treating^a  double  charge  of 
la  of  ore  in  one  tank  for  24  hours,  including  the  following 
(1)  cost  of  electrical  energy  ;  (2)  cost  of  the  agitation 
;  (3)  cost  of  salt ;  (4)  consumption  and  cost  of  cyanide ; 
lila  as  to  the  use  and  necessity  of  the  consumption  and  cost 
organic  acids  which  are  mentioned  as  essential  parts  of  the 
I ;  (6)  what  is  the  weight  of  charge  of  mercury  for  each  tank 
e  loss  of  mercury  on  each  operation  ;  (7)  what  is  the  cost  of 
and  supervision  per  tank  ;  (8)  total  cost  per  ton,  exclusive 
di&ing?— ^n^trer.  The  cost  of  treatment  per  ton  for  the 
jeores  on  the  basis  of  100  tons  treated  per  24  hours  will  vary 
ing  to  the  consumption  of  chemicals  and  the  circumstances 
an  cost  of  chemicals,  including  salt,  cyanide,  lime,  etc., 
ry,  2b.  6d.  to  4s.  ;  cost  of  power,  Is.  to  Is.  6d.  ;  cost  of 
S&i.  to  Is. — total.  4s.  to  68.  6d.  In  the  case  of  slimes  the 
uiybe  still  reduced.  Six  hundred  pounds  of  mercury  are 
ad  m  each  tank.  The  loss  is  purely  mechanical,  and  amounts 
more  than  2oz.  of  quicksilver  per  ton  of  ore  at  the  outside, 
itioii  4.  What  is  the  fineness  of  the  bullion  from  the  mercury 
•d  from  ore  of  a  varying  character? — Antswe7\  The  bullion 
nd  from  average  ores  contains  at  least  800  fine  unless  they 
ddised  and  yield  copper  oxides  or  copper  salts,  when  the 
r  IB  dissolved  to  a  certain  extent  and  afterwards  deposited 
)  mercury,  together  with  the  gold  and  silver. 
'Mion  5.  Is  any  cyanide  recovered  from  the  spent  liquors, 
(ov  are  these  dealt  with  ? — An.ncer,  The  exhausted  sludge 
Mm  away  without  the  liquors  being  separated,  and  no 
pi  has  been  made  to  recover  any  cyanide,  as  it  would  not 
rth  while. 

iua  5.  W  hat  would  be  the  cost  of  dealing  with  100  tons  of 
I eooeentrates  or  heavily  pyritic  ore  containing  copper  and 
\,  ffDcb  as  is  being  treated  by  bromo-cyanide  process  at 
m  Canada,  including  cost  of  clean  xx^t—Amwer,  No  accurate 
eaa  be  given,  nor  even  approximate  ones  for  an  ore  the 
iion  and  natare  of  which  are  only  given  in  a  very  general 
ri  vhicfa  has  not  been  t^s'^. 


Question  7.  Information  as  to  the  nature  of  the  ores  scheduled 
on  p.  9  with  reference  to  the  mineralised  contents,  the  natare  of 
the  gold  contained  therein  ;  as  to  coarseness  or  fineness,  and  how 
far  such  could  be  amalgamated  (before  solution  treatment)  by 
ordinary  methods. — Answer,  The  oree  scheduled  in  General 
Webber's  paper  (d.  9)  are  rtepectively :  Rose  :  Oxidised  iron  ore, 
with  very  fine  ^o\a  (very  slimy).  Delamar :  Deoomposed  felspar 
and  quartz,  with  some  pyrites  and  some  argentite.  Oaxaca : 
Rusty  quartz,  with  some  pyrites.  Bassick  Tailings  :  Quartz,  with 
pyrites  and  telluridee.  Baby:  Soft  conglomerate,  with  iron 
pyrites  (very  slimy).  PhcBnix:  Talcose  quartz  (slimy).  Leroi: 
Diorite  with  an  abundance  of  iron  and  copper  pyrites.  Alma : 
Talcose  quartz,  with  good  quantity  of  iron  pyrites.  Miller : 
Oxidised  iron  ore,  with  some  manganese.  All  these  ores  give  very 
poor  and,  in  some  cases,  no  result  by  the  ordinary  method  of 
amalgamation. 

Question  S.  In  the  treatment  of  an  arsenical  copper  ore,  how 
much  arsenic  and  copper  go  into  the  mercury,  and  how  is  Uiis 
purified  for  reuse  ?~k  n^t^er.  No  arsenic  at  all  goes  into  the 
mercury,  and  almost  no  copper  when  found  as  copper  pyrites ; 
only  copper  oxides  and  soluble  salts  are  really  objectionable ;  the 
mercury  in  a  vat  can  be  used  over  and  over  again,  the  amalgam 
being  drawn  from  it  every  fortnight  or  every  month  as  the  case 
may  be. 

Question  9.  We  are  told  on  p.  11  that  iron  and  copper  go  into 
solution  to  a  considerable  extent  under  the  action  of  chlorine  and 
the  by pochlorates,  and  that  these  metallic  salts  are  precipitated  by 
lime  before  the  cyanide  is  added.  What  becomes  of  tne  ferrous 
and  cupric  hydrates  that  form  in  the  sludge,  and  how  ia  this 
cvanide- destroying  effect  overcome,  and  at  what  expense? — 
Answer.  The  former  answer  deals  partly  with  this  question. 
Nothing  more  than  adding  lime  is  done  to  prevent  destructioh  of 
cyanide,  and  the  result  proves  to  be  both  good  and  cheap. 

Question  10.  As  to  the  footnote  on  p.  11  with  reference  to  the 
production  of  slimes,  I  would  point  out  that  the  actual  exlraction 
by  fine  crushing  does  not  become  less  effective,  hut  more  effective  ; 
it  is  the  difficulty  of  percolati'm  that  is  the  bar.  As  to  the 
readiness  of  makers  of  milling  machinery  to  supply  plant  for 
crushing  ores  to  80  or  100  mesh  there  can  be  no  question  cd  this ; 
they  would  only  be  too  glad  to  get  the  orders  for  such  greatly 
increased  crushing  plant  as  would  be  necessary.  It  is  those  who 
would  have  to  pay  for  the  milling  who  would  look  blank  at  the 
prospect. — Answer.  All  percolation  processes  are  limited  in  their 
efficiency,  as  far  as  extraction  of  the  gold  is  concerned,  by  the  fact 
that  it  is  impossible  to  percolate  the  solutions  properly  through 
slimes.  The  Pelatan-Clerici  process  does  not  resort topercolation, 
and  therefore  its  extracting  power  is  much  greater.  For  medium- 
grade  and  rich  ores  very  fine  crushing  wilU^id  to  an  extra  expense, 
which  will  be  amply  repaid  by  the  gain  made  in  the  recovery. 
After  having  tested  the  orea  of  more  than  200  mines  in  the  U.S.  A., 
we  find  that  if  crushing  from  80  to  100  mesh  only,  10  per  cent,  of 
the  ores  treated  will  yield  less  than  80  per  cent,  of  the  gold  contained 
therein. 

Question  11.  At  the  top  of  p.  12  it  is  stated  that  the  dissolved 
cyanogen  will  readily  unite  with  the  lightest  particles  of  gold.  This 
is  quite  incorrect.  A  solution  of  cyanogen  as  potassium  cyanide 
is  quite  without  effect  on  gold  ;  it  is  only  nascent  cyanogen 
which  acts  in  this  y/Bky.— Answer.  The  cyanogen  alluded  to  here  is 
**  formed  al  the  anode  "  (by  the  electric  current) ;  it  is  therefore  in 
the  nascent  state,  and,  according  to  Mr.  Sulman  himself,  it  can 
unite  with  the  light  particles  of  gold. 

Question  1„\  Finally,  an  essential  point  has  been  missed  in 
relation  to  slimal  treatment.  The  author  of  the  paper  has  not 
shown  in  any  way  that  slimes  can  be  more  readily  dealt  with  by 
this  than  by  any  other  process.  The  tabulated  results  on  p.  9  show  an 
average  extraction  of  82  per  cent.  ;  the  balance  of  18  per  cent,  would 
easily  correspond  to  the  gold  contained  in  from  30  to  40  per  cent,  of 
slimes  produced  from  such  ores,  and  the  invariable  experience  is  that 
electric  amalgamation  or  electro-deposition  of  gold  from  cyanide 
slime  mil  not  work  at  all,  whilst  the  mass  remains  turbid  with  sus- 
pended  slimes.  If  the  contrary  were  the  case,  there  would  have  been 
(for  the  past  10  years)  no  slime  question  at  all.  Hundreds  of  experi- 
ments have  been  made  with  the  view  of  electro  depositing  the  gold 
from  a  cyanide  solution  in  which  the  depleting  slimes  still  remain 
suspended,  but  a  clear  solution  is  imperatively  demanded  to  effect 
this.  The  pame  difficulty  applies  in  as  great  a  degree  to  electro- 
amalgamation.  I  could  instance  at  least  a  dozen  cases  within  my 
own  knowledge  in  which  this  has  occurred,  and  would  again,  as 
what  evidence  the  inventors  have  that  they  have  overcome  this 
difficulty? — Answtr.  The  fact  that  the  Pelatan-Clerici  process  can 
deal  with  ores  crushed  to  100  mesh,  150  mesh,  and  more,  is  sufficient) 
evidence  that  it  can  deal  with  slimes.  This  is  equal  to  saying  that  if 
the  tailings  of  the  Rand  could  be  cyanided  together  with  the  slimes, 
the  gold  in  the  slimes  would  not  be  dissolved  at  all,  or  we  fail  to 
understand  it.  We  have  extracted  82  per  cent,  of  the  gold  from 
the  ores  scheduled  (crushed  at  40  mesh).  If  the  crushing 
bad  been  made  at  60  or  80  mesh  we  would  have  extracted  more, 
and  consequently  left  less  tailings.  The  entire  remark  about 
electro-amalgamation  or  electro-deposition  is  exceedingly  valuable 
to  us,  especially  expressed  by  an  inventor.  The  novelty  of  our 
process  could  not  have  been  established  and  emphasised  by  a  more 
competent  authority. 

A  communication  was  also  read  from  llr.D.  A.  Looey.  He  took, 
he  said,  great  interest  in  the  Pelatan-Clerici  process.  The  general 
data  given  in  the  paper  with  regard  to  the  process  was  far  from 
indicating  economy.  Except  that  the  miUing  was  prodigious, 
there  was  nothing  very  uncommon  about  it.    T^ere  waa  nothing 


■ 


to  indicate  ih&i  the  reaulte  might  oot  have  been  jait  ae  good,  if 
not  better,  if  done  by  any  other  procei^, 

Xr.  Cooper  eaid  be  would  like  toaak  if  the  action  of  the  chlorine 
here  deeoribed  wee  Deee»e«ry  to  the  process  ?  It  coald  not  be  said 
to  be  neecent  when  eeperated  from  toe  anode  by  the  circulation. 

tfaJer-Geaeral  Webber,  in  replying,  said  he  was  gratitied  at  the 
way  1>>^  pupor  hod  been  rocetved.  They  hud  been  told  that  it  took 
36  horse -power  hours  per  ton  of  ore  treated.  This  wom  not  the  case, 
ant]  the  etAtentent  wa^  not  in  hi«  pa(>er.  He  had  been  reproached 
for  not  haviti  f  ....  j  .i  ,  -naR,  but  he  thought  that 
wail  not  the  under  coneideration.     It 

wan  purely     -,-  i-  i a  look  at.     With  regard 

to  Mr  Jrnkin'fl  etAtement  that  the  treatment  would  co«t  6^.  (jer 
ton  for  caUling,  that  woald  only  be  when  very  large  quantities 
were  dealt  with.  Though  a*  much  a«  500  to  J  ,000  tone  a  day  were 
treated  at  the  Rand,  there  were  no  other  ptacM  where  thin  wae  eo« 
They  had  three  treatments  in  the  ordinary  proce*)^,  but  in  tliin 
tbty  had  only  one.  Id  the  other  prooeBs  the  plant  reitaircMl  wai^ 
larger  and  covered  more  ground,  and  aUo  the  time  taken  was 
greater*  As  regarded  the  question  of  labour,  thie  varied  all 
over  the  world,  and  did  not  lend  it#elf  to  compfttieon,  as, 
in  the  Rand,  KafHr  labour  cost  but  2e.  per  day,  a?  against 
in  some  places  \2b,  for  white  labour.  MoKsr?.  8ulman  and  Teed, 
who  were  very  anxious  about  the  coet  of  the  iiroce?i>,  had  omitted 
to  give  any  iiguree  about  their  own  method.  At  the  Hannane-King 
mioe»  in  Weet  Aaetralia,  where  4ox,  of  gold  were  extracted  per 
ton,  the  estimate  extraction  was  from  80  to  9^)  per  cent.  The 
duBt  had  to  have  a  eeparate  treatment,  and  altogether,  with  the 
present  price  of  labour  in  West  Au«^tralia,  amounted  to  18b.  per 
ton  for  the  whole.  With  regard  to  Or.  Teed'«  remarks,  he  did  not 
aaythat  with  refractory  oreeroaating  might  not  be  employed.  Hedid 
not  intend  bi«  paper  to  be  a  commendation  of  the  Pelatan- 
Olerici  procei^?,  but  rather  a  scientific  review  of  a  new  ^tep  in  the 
reduction  of  refractory  gold  ores  bv  the  aid  of  electricity. 
Neither  of  the  inventors  liad  aeea  hit  paper  before  they  had 
bemi  presented  with  the  paper  at  the  meeting.  Turbidity  was 
an  Mtential  feature,  and  a  great  number  of  circulating  proceieea 
had  been  tried.  The  Siemens- Haleke  prooee«  wai  the  beet  er.'&mple 
of  the  circulatioD  of  a  clear  liquid.  Amalgamation,  not  depoBition, 
was  their  ultimate  object. 

A  vote  of  thanke  having  been  passed,  a  paper  on  "  An  Electro- 
lytic  Procow  for  the  Manufacture  of  Parabolic  EeHectore,"  by 
Aieimtii  Oowper  Colee,  was  then  read  and  discocsed. 


TRANSFER  OF  THE  SHEFFIELD  ELECTRICITY 
WORKS. 


At  a  meeting  of  the  Sheffield  City  Council  on  Wednesday  last  it 
was  agreed  to  purchase  the  undertaking  of  the  Sheffield  Electric 
Light  and  Power  C'Ompany.  The  full  terms  of  the  agreement  are 
given  below,  and  by  it  the  Council  agrees  to  pay  £2120  of  2^  per 
oeot.  stock  for  every  £100  spent  by  the  oompany.  The  totid 
ttxpeodltiire  of  the  company  is  £124,472,  of  which  £118,500  is  to 
come  under  thu  arrangement,  and  £5,U72  is  to  be  repaid  at  5  per 
oent.  interest.  The  company  take  the  profits  of  the  last  year,  and 
are  to  receive  10  per  cent,  on  the  original  capital  until  completion 
of  purchase,  It  will  be  rememberea  that  the  repurchase  clause  in 
the  company's  provisional  order  was  rendered  abortive  from  the 
fftot  that  under  it  irredeemable  stock  had  to  be  paid  for  the  under- 
taking.  An  Act  preventing  soch  stock  being  issued  by  municipal 
bodies  was  passed  the  same  date  that  the  order  was  granted.  The 
present  terms  are  more  onerous  on  the  Cor|^>oratton  than  those  in 
the  order,  but  in  any  case  the  ratepayers  would  have  had  to  pay 
dearly  for  the  laxity  of  their  representatives  In  the  past.  The 
supply  of  the  light  thotild  have  been  kept  in  the  hands  of  the 
Cwporation  from  the  first. 

liMi  following  is  the  full  text  of  the  agreement  : 

1.  The  oomoari  II  and  the  Cor^^oration  shall  purchase 
the  whole  of  the  ag  and  other  works  of  the  ootDpany  and 
all  Its  property  aini  iv^rot^,  real  and  personal,  tncladlng  the  wiring 
and  6 ttiog  department  and  (;oodwill  of  buBinesses  i  but  excout  as 
befeiiiafter  is  mentioned),  with  their  rights,  powers,  and  privileges 
le  the  same  stood  on  iJeo.  31,  18$^  (which  said  undertaking,  worKs, 

P>erty,  asset#,  rights,  powers,  pnvitegee,  and  goodwill  are  here- 
ter  referred  to  as  *Hhe  underuking  *'),  f«ubj(iot  to  alt  en  act  men  I  a, 
OOOtraeit,  obligations^  rights,  and  liabilities  Afre<7ting  the  under- 
taking at  that  date,  and  exoepttng  out  of  the  purchase,  first,  all  cash 
in  bMid  or  at  bttnken  oo  Deo.  31,  1H97  ;  secondly,  all  moneys  then 
or  whfeh  have  sinoe  beeome*  or  are  accruing,  owing  or  payable  for 
or  in  reepoofe  of  calls  oo  shares  in  the  capital  of  the  oompany,  and 
all  interest  payable  or  hereeiter  to  beooroe  ftayable  m  resjject 
thereof;  and  thirdly,  all  the  minute  books  of  the  company,  pro- 
vided that  the  »hare  registers,  transfer  books,  books  of  atx-ount, 
l9Mr  books,  and  dooameots  of  the  company  ■hall  remsin  in 
pOMfteiOfi  of  the  company  until  iu  dissolution,  sftor  which  the 
MOM  tbaU  fcw  handed  over  to  the  Corporation  ;  but  after  tho  com^ 
pMion  of  the  purchase  the  Corporation  or  ita  officials  shall  have 
MCiM  to  the  said  books  and  doou meats  wbaoever  required  by  the 
Corporadoo. 

2.  The  oompany  shall  be  entitled  to  retain  for  its  own  use  and 
Id  distribute  by  way  of  dividend  or  boaos  amongst  lie  members 
the  sum  of  £10,562.  fis.  Id,,  being  the  n«t  profits  of  the  company 
for  the  year  ending  I>eQ*  31,  1897. 

3.  The  sum  profierly  expended  by  the  comiiany  upon  the  under- 
;  down  Ut  and  inclusive  of  I>eo.  31.  liOT,  and  obarigeabla  to 


catiital  acooont,  is  hereby  agiaed  at  the  sum  of  £19^4 
(which  «um  ifl  hereinafter  referred  to  as  *'thaca|nialc 

i.  The  purchase-money  and  eonsi deration  to  b« 

Corporation  for  the  undertaking  fhnlt  be  as  har«iiiaft4tf'  i 

5.  For  each  £100  of  the  *um  of  £1  i  ^rt  ol 
ex|)ehditare)  the  Corporation  shall  on                     i^od  forc 
of  1 '              V                                  '"to  tfjio  ootrjiiini 
dtr<                                                        odeexnable  ab 
gtfK                              ..     ,,     -,c  .,  ,,4ion  t- ►  tLri.^ti.%1 
th»_^                              ration  Water  Act,  i 
red*                            the  year  1925,  ami 
day  tixed  Uti  completion  of  the  purcha««,  LMv^l'le  ha 
to  be  ieAiie«i  fr^e  from  «tamp  duty.    Provided  thnriti 
for  the  com  pn:                 .lirethatti.i 
of  iwwviing  Of  ■  ■                  i^  *^  the  r 

snid  ptock,  ^h^tM    ,  ^-^^   of  all   -..    .»i.>  jp«.  v  ^*   L..a_ 

£1 18,500  to  be  »pe  iie  comfjany,  pay  to  th# 

each  £100  the  i^urrj  '^^.  in  oarh  each,  suob 

iriU^re^t  from  the  day  rixed  for  completion  of  the 
rftto  of  5  per  cent,  per  annum  until  actual  paymeol 

6.  The  sum  of  £5,972,  7s,  fid,,  being  the  batanoe 
expenditure,  shall  be  |iald  by  the  Corporation  to 
ca<»h  on  the  day  fixed  for  oompletioo  of  the  purchane,  tOfff 
interest  thereon  at  the  rate  of  5  per  cent,  fier  snnum.  ffoa 
or  dates  of  the  expenditure  thereof  roipectively,  to  Jan. 

7.  The  Corporation  shall  also  pmy  to  the  company  ia 
the  day  fixed  for  the  completion  of  the  purchafe,  tbe  a 
the  book  debts  due  or  owing  to  the  corafiany  on  Pec.  31, 
the  company  shall  guarantee  the  amount  of  such  dabtfli 
debts  shall  be  duly  apportioned  as  on  that  day. 

8.  The  Corporation  shall  alao  pay  to  tbo  oomfMnf  in  m 
day  fixed  for  completion  of  tbe  porabaw  a  ewB  aqaal  loli 
gate  amount  of  a  dividend  of  S  par  oeiil.  par  amiam*  m 
date  of  the  company's  provisional  order,  on  tbe  total  of  tj 
expenditure  mentioned  in  Clause  3  hereof,  from  the  data 
of  such  expenditure  to  Jan.  1,  1S98,  lose  tlia  iggroir*^  M 
first,  the  dividends  declared  by  the  company  Drior  to  ~^ 
and,  secondly,  the  sum  of  £10,562.  5i.  Id.,  oaiaf 
the  net  profits  of  the  company  for  the  year  aaditig 

9.  The  Corporation  shall  also  pay  to  the 
the  day  tixod  for  completion  of  the  purchaee  iha 
12#,  lOd.,  being  the  agreed  value  of  the  stook-ia-i 
of  !^be  company  as  on  Dec  31,  1S97^ 

&A.  The  c6ra[>any  «hall  be  entitled  to  reqitira  tl 
payable  by  the  Corporation  to  the  company  aodir 
and  9,  or  any  part  thereof,  to  be  s^iecified  by  tha  em 
instead  of  being  paid   in  cash,   be  satisfied   by   the 
issuing  or  transferring   to  the  company,   or  as  It 
such  an  amount  of  new  2|  per  cent,  radeemabta 
poration  stock  of  the  description   mentioood  ia 
carrying   interest    from    the    day  f5xed    for 

Surchase,  payable  half  yearly,  and  to  be  issued 
uty  as  St  the  marker  price  thereof  on  the  day  " 
tion  of  the  purchase  {f^nrh  market  price  in  oasa  of 
fixed  by  the  chairman  for  the  time  being  of  tha 
Exchange),  shall  be  equal  ia  amount  to  the  monayt 
company  Vhall   require  to  be  aatlsflad  by(tba  Immm  i 
st-ock, 

10.  The  Corporation  shall  pay  to  the  company  In 
day  fixed  for  completion  of  the  purchase  such  a  eat 
nhall  be  ec^ual  to  a  dividend  at  the  rata  of  10  per 
frea  from  moome  tax,  from  l>ec,  HI,  IH9'7,  to  the  oa 
completion  of  tbe  parehasa  on  the  share  capital  of 
from  time  to  time  ealled  up  and  iotroduoaa  into  tbi 
tbe  oompaay  or  any  of  such  busioeeeei* 

Ih  Tbe  amounts  pasrablo  by  the  Corporalte  « 
and  to  ihall  be  agreed  by  the  aocountaAli  of  llw 
Corporation,  and  failing  agreemefit  shall  ba 
tion  under  the  Arbttratioft  Act,  lftK9. 

12.  The  CorttorTfciion  Pthnll  hav  to   the  company  li 
rate  of  5  (^r  the  moneys  tiayal 
poration  to  t)  -                                    *»t3*c*  ^.  6»  7,  ^,  9 
as  from  the  day  tixed  for  com|  itw  pai 
actual   {Miyment  of  wuch  mooev>  ely. 
shall  not  have  l^een  completed  on    alarrh  I, 
shall  be  entitled  out  of  the  r^celpte  and  aaeets  of 
to  retain  an  amount  e<|rtni  ^'^  h  'fw^idand  at  the  ml* 
Iter  annum,  frse  from                    <t,   for  tba  yi 
\Hm  on  the  share  caf                no  company  oalM 
dut?ed  into  the  busine*»«*  ui  iheoompanyoraoy  of 
and    to  distribute  the   mmmo   by   way  of  divii' 
members,  but   ?redit  shall  be  gl^an  to  tbe  ( 
amount  so  retajne<i  sj>  against  tbedivkland  payabla 
hereof, 

13.  The  company  shall  be  entitled  out  of  tba  raoeipto 
of  the  undertaking  to  diacharge  tite  debts  oCbar  tiian  kn 
debt  (not  ex  reading,  howavar  in  the  whole  tba  eaoi  a 
owin^   by   the    romrtanv    im    [Ific,   31,    IHflT.   but    iha  m 
ajifiliefl   Hhall  ori  n  of  (he  purebaae  be 
retained   by  tbe  v                 ^n   from   tha  mooaye  l^ 
Corporation  under  Clauses  tS,  ?•  K  mm!  0. 

14.  Tbe  company  bee  a  dabantma  debt  ol  CSS.CiM^ 
redeemable  on  March  31,  li89,  and  interest  on  whick 
rate  of  4  J  por  cent,  par  annnni»  and  purh  intcrrvt  st  fio« 
1^7,  shall  be  borne  and  jiaid  by  iha  (.^orpomMoii^  noi 


lftfNI,( 


Me  eleotrioal  engineer,  February  ii,  isos.    isi 


m  iImII,  if  required  by  the  company,  &6  from  the  day  fixed 
ipleiioa  of  the  pn rebate  tako  bo  and  indemnify  the  comp&ny 
:  the  i&id  debanlure  debt»  or  any  part  thereof  epect^^  by 
npeiiv,  and  the  intereet  thereon  reepeetirely  in  r«^pect 
period  sab^oquent  to  the  day  Bted  f^r  on^ptetioti  of  the 
Bp,  and  if  the  CWporatian  ah  all  be  required  to  take  over  the 
benturedeht,  or  any  pert  thereof,  the  Corporation  ^hall  be 
I  to  dtduct  from  the  amount  of  stock  to  be  ieened  by  them 
^aope  5  hereol  euch  an  amount  of  ^bnck  as  On  the  day  Axed 
i^tletion  of  the  ptirrhaee  fthMll  be  equal  in  amount  at  rfae 
aiket  |irioe  thereof  (which  market  uricf^,  in  cane  of  dtfif^r- 
laU  bo  Gxed  a9  proirided  by  Clause  9a  hereof)  to  the  debeti- 
pital  taken  over^  and  eh  alt  also  be  entitled  to  an  allowance 
ihall  be  made  from  the  money  a  payable  by  the  Corporation 
[Jkuaee  6^  7^  B, '  and  9  hereof)  of  inter^Bt  at  the  rate  of 
^nt.  per  anoiim  on  the  de^bentnre  capital  taken  over  from 
fixed  for  completion  of  the  purchase  to  April  1,  \^S^ 

"be  purcbaee  eh  all  take  effeet  ai  en  and  from  Jan.  1,  lSd8, 
h&m.  Dec  31^  lS97t  until  completion  of  the  purchaBe,  the 
ly  ahall  be  deemed  to  have  carried  on  the  undertakin|^  and 
ooesoe  on  the  account,  for  the  benefit,  and  at  the  risk  of 
poration,  and  to  have  been  authorii^ed  by  them  to  make  all 
penditure  and  incur  at!  aueh  Kiabiiitie^  on  capital  account. 
borroWf  or  otherwise  provide  at  intereat.  all  auch  moneys 
bet  thereof  ba  the  company  have  deemed  or  shall  deem 
ly  for  the  reaaonable  conduct  of  their  biieine«»efi  and  the 
pa  ef  the  undertaking,  in  order  to  enable  them  to  carry  out 
itstory  obligatione  or  other wiiej  in  the  proper  conduct  of 
mewea  of  the  company.  All  proper  and  u^nal  apportion - 
dmU  be  made  as  on  Dec.  SI,  1897.  Any  Hhare  capital  paid 
be  aharebolders  aubaequent  to  Dec,  31,  1897,  and  Introduced 
I  eudertaking  or  bu6ine»»ee  of  the  company  shall  bo  repaid 
Oerporation  to  the  company  in  caeh  on  the  day  fisted  for 
tion  of  the  purchase. 

■b|eet  afi  hereinafter  in  tbit  clause  provided  and  aubjeet  as 
IcMnturedebt  of  the  company  to  the  provision  hereinbefore 
4d,  the  company  will  pay  the  debts  owing  by  It  on  Dec.  31, 
■d  the  Corporation  will  take  to  the  benefit  and  obligation 
ootruti  aod  engagements  in  connection  with  the  under- 
ediliii^  ofi  that  day  or  since  entered  inio.  The  moneys 
I  DDder  auch  contra<!ts  and  etii^ajjement^  existing  on  Dec,  31, 
i  do  not  relate  to  capital  expenditure,  will  be  appor- 
MAween  the  company  and  the  Corporation  as  on  that  day, 
Corporation  will  pay  aU  moneya  on  Dec,  31^  IB97,  remain* 
N)  paid  under  contracts  or  engai^ements  relating  to  capital 
[tare,  other  than  such  moneys  as  were  actually  due  for 
it  on  or  before  Dec,  «^1,  18@7»  atid  are  entered  in  the  books 
Bit  of  tlie  company  as  on  that  date. 

fatQ  the  completion  of  the  purchase,  tbe  company  shall 
Ltir  preeeot  control  and  management  of  the  undertaking, 
kU  earr>  on  and  manage  the  &ame,  and  the  businesses  of 
ipany  in  the  ordinary  and  regular  course  of  business  on 
I  for  the  benefit  and  at  the  risk  of  the  Corporation,  and 
bd  oodtinne  to  keep  pro|>er  accotinta,  and  may  expend  on 
teoount  such  sums  and  incur  such  liabilities  as  may  be 
If  for  tbe  reaeonable  extension  of  tbe  undertaking,  in  order 
la  them  to  carry  out  their  B^atntoi-y  obligationaor  otherwise 
;nper  control  of  the  businee^ies  of  the  company,  and  may, 
ti^  Corporation  shall  provide  tbe  amonnt,  from  time  to  time 
,  or  otherwise  pro  viae  at  interest  such  sums  ae  may  be 
sryfor  tbe  purposes  aforesaid,  but  shall  not  make  any  other 
l^&re  on  capital  account^  except  at  the  request  of  the 
kUm,  or  a  committee  thereof, 

)i  eomnletion  of  tbe  purchase  the  Corporation  shall  offer  an 
mm%  uating  from  the  day  hereby  fixed  for  completion  of 
R^Hs  to  Mr.  William  Johnaon,  the  manager  and  eecretary 
iDBipany^  and  on  tbe  same  terms  as  to  position,  emoluments, 
hvviie  (except  as  to  notice  and  duration  of  office),  under 
kiWH  employed  by  the  com^jany  ijn  J3ec.  31,  lH97t  The 
mmt  of  the  vaid  WiUiam  Johnson  shall  continue  until 
Asd  OQ  tome  June  30  or  Dec  31,  subsequent  to  the  expira 
five  jean  &om  the  day  fixed  for  completion  of  the  purchase 
itef«r»Uoe,  giving  to  the  said  William  Johnson,  or  the 
VttiB  Johnson  giving  to  tbe  Corporation  six  calendar 
hf  Mffkas  notice  in  writing  of  intention  to  determine  the 
k«^ said  William  Johnson  shall,  when  in  the  aervice  of 
bfmftteo,  be  entitled  to  take  pupiU  and  also  continue  to 
IftttHeltieg  electrical  erigineer,  and  to  receive  remunera- 
4lBilBri^  bat  he  shall  ^o  act  to  such  extent  only  as  in 
ffaiia  tif  the  chairman  of  the  committee  of  the  Corpoia- 
OT^Keoatrol  of  the  nndertaking  shall  not  interfere  with  the 
■Attvietof  hit  dutiee  to  the  Corpc^ration.  Oa  the  com - 
M  if  kbi  piireha«e  ihe  Corporation  will  take  over  every  other 
^»  WTfiot  then  in  the  employment  of  the  corapany  (unlesa 
I^W  iigaifies  in  writing  to  the  Corporation  within  one 
P^w  the  completion  of  the  purchase  that  be  does  not  desire 
Ib  Ib^  terriee)  on  the  same  tern^a  as  to  position  and  emolu- 
tiwn  ttudef  which  they  shall  respectively  be  employed 
■puyoa  the  day  of  completion  of  the  purchase, 

kJMI  to  tbe  provi0ion«  of  Claese  22,  the  coita  and  extMnaea 

KpiQj  io  resf-ect  to  tbe  transfer  of  the  undertaking, 

'  Ibe  0Qst»,  charges,  and  expenses  incurred   by  the  com- 

■Meibn  with   and  by  reoeon  and  in  consequence  of  an 

fainnred  by  the  Corporation  on   the  company,  requir- 

^py  to  ^e\\  itfl  undertaking  on  the  terms  of  the  com- 

Wnl  order  and  Including  the  company's  coats  and 

llltoiijI^reeFtkent,  and  of  all  negotiations   in   connectfon 

PdilTmiie  and  expensee  of  the  company  In  witiding 


up  its  affairs  ihall  be  fjaid  by  the  company,  except  that  the  Cor- 
poration shall  pay  the  company's  taxed  coita  of  the  action  recently 
commenced  by  the  Corporation  against  tbe  company,  and  shall, 
on  completion  of  the  pnrchaaej  pay  to  the  company  the  sum  of 
£650  on  account  of  the  other  eosta,  chargee>  and  expense  in  this 
clftu#e  hereinbefore  m^intioned,  and  the  Corporation  hereby  accept 
the  title  of  the  oompany  to  the  freehr>ld  f,nd  leasehold  heredita- 
ments included  in  the  i^ale  and  purcha^,  and  shsU  not  be  entitled 
to  any  abstract  or  evidence  of  title  beyond  copies  of  the  aaaaranCM 
of  aucb  hereditaments  to  the  company, 

20.  Tbe  Corporation  ahall,  at  their  own  expense,  procure  tbit 
agreement,  ana  a  duplicate  hereof  to  be  duly  stamped,  with  the 
proper  ad  mltfrem  and  other  stamp  duty^  and  the  duplicate  to  be 
denoted, 

21.  The  Corporation  shall  pay  tbe  remuneration  of  tbe  directors 
of  the  company,  tncladin^  the  special  remuneration  of  the 
managing  director  from  Dec.  31,  1897,  until  the  expiration  of 
90  days  next  after  the  completion  of  the  purchase,  or  the  earlier 
diseolution  of  tbe  company. 

22.  The  costs,  chargei,  and  expentee  of  the  company  as  between 
solicitor  and  client  in  respect  of  and  incidental  to  preparing  or 
obtaining;  or  passing,  or  ai^eenting  to  or  aegtsting  or  supporting 
any  application  for  any  provisional  order  or  Act  requisite  for  tbe 
purpose  of  coiifirming  or  aanctioning  this  sale  and  purcbaae>  and 
enabling  the  same  to  oe  carried  into  effect  shall  be  paid  by  tbe 
Corporation,  and  the  company,  if  recjulred  by  the  Corporation,  will 
assent  bo  assist  or  support  an  application  for  such  provisional 
order  or  Act  as  aforesaid^ 

23.  The  Corporation  wiH,  with  due  diligence,  apply  for  and 
endeavour  to  obtain  lq  tho  present  eession  of  i'arliatneot  an  Act 
confirming  and  sanctioning  this  sate  and  purchase,  and  enabling 
the  same  to  be  carried  into  effect,  and  will  procure  the  insertion 
in  such  Act  of  provisions  to  tbe  effect  of  the  provisions  set  forth 
in  the  schedule  hereto. 

24.  The  purchase  shall  be  completed  on  looh  March  31,  June  ^^ 
Sept.  30,  or  Dec,  31,  as  shall  happen  next  after  tba  expiration  of 
60  days  next  after  the  Eoyal  oisent  ahall  be  given  to  the  Act 
mentioned  in  the  last  preceding  clause,  and  unless  such  Act  be 
paesed  on  or  before  Oct.  31,  1898,  the  company  may  by  notice  in 
writing  to  the  Corporation  rescind  this  agree  men  t,  whereupon  the 
original  rights  ^nd  UabiUtiea  of  tbe  Corporation  and  the  company 
shail  revive  Provided  always  that  if  the  Corporatioc]  shall  (by 
reason  of  either  House  of  Parliament  refueing  to  suspend  standing 
orders)  be  unable  to  obtain  during  tbe  preeent  aession  of  Parlia- 
ment such  an  Act  as  is  mentioned  in  Clause  23  hereof  the  Cor- 
poration will  with  all  due  diligence  apply  for  and  endeavour  to 
obtain  such  an  Act  In  the  next  socceeaing  aeeeion  of  Parliament, 
and  in  the  event  last  aforesaid  Bept.  30,  1899,  aball  be  substi- 
tuted for  Oct.  31,  1898,  in  this  present  Clause  No.  24,  and  for  th« 
purpoees  of  iuch  clause. 

25.  This  agreement  U  conditional  on  the  same  being  sanctioned 
by  the  company  in  such  maoner  aa  may  be  requisite,  and  if  nob  eo 
sanctioned  within  56  days  from  the  date  hereof  shall  determine 
and  be  of  no  effect  ;  provided  that  the  company  shall  call  and  hold 
a  meeting  for  the  purpoee  of  obtaining  the  sanction  of  the  share^ 
holders  to  this  agreement  within  II  day  a  from  the  receipt  of  a 
notice  in  writing  from  the  Corporation  that  sueh  agreement  has 
been  approved  by  the  City  Council. 

The  followfng  is  the  city  accountant's  report  on  the  matter : 

In  presenting  to  you  the  following  figures,  I  deal  only  with  the 
considerations  for  capital  expenditurOf  and  purchase  price  of  stores 
and  stock  in  hand^  becauje,  although  the  Corporation  have  to  pay 
cash  for  amount  of  book  debti  owing  to  the  company  on  Dec^  31, 
1897,  such  debts  are  guaranteed,  and  the  Corporation  would 
ultimately  be  recouped,  With  reference  to  payment  of  a  sum 
equal  to  the  aggr^ate  amount  of  a  dividend  of  5  per  cent,  per 
annum,  from  tbe  date  of  the  company's  provisional  order  on  the 
total  of  capital  expenditnre  mentioned,  from  tbe  date  or  dates  of 
such  expenditure  to  Jan,  I,  1S9S,  leas  the  aggregate  amount  of 
f firstly)  the  dividends  declared  by  tbe  csompany  p^^ior  to  Dec.  31, 
1897,  and  (secondly)  the  sum  of  £10,562.  5s.  Id.,  being  the  amount 
of  the  net  profite  of  the  company  for  the  year  ended  Dec.  31,  1897, 
1  am  of  opinion  that  no  considerable  sum  will  have  to  be  paid  to 
the  company  in  respect  thereof.  The  confirmation  of  the  provi- 
sional order  of  the  company  is  dated  June  27,  1892. 

Xbedividen da  declared  by  the  oompany  appear  to  be  as  follows— 
viz  : 

For  tbe  nine  months  ended  Dec.  31,  1S92 5  per  cent. 

(Whereof  six  months  elapsed  from  the  date  of  tbe  confirmation  of 

tbe  proviaional  order.) 

For  year  ended  Dec.  31,  1«93    ..............................  Nil. 

For  year  ended  Dec.  31,  1894 ,.,  l^JO. 

For  year  ended  Dec.  31,  1895,,,,,,,,,,«..,.., ..,,.«, .t.^.^,,.  5  per  cent. 

For  year  ended  Dec,  31,  1890,. 7i  per  eent. 

For  year  ended  Dec,  31^  1897,  the  net  profita  amounted  to 
£10  562  5e,  Id,,  which  is  more  than  equal  to  a  dividend  of  10  per 
cent.,  but,  say,  10  per  cent^  The  aggregate  dividends  for  five 
years  and  six  months  at  5  per  cent*  per  annum  would  equal 
27 1  per  cent.  The  aggregate  dividends  paid^  or  to  be  paid,  will 
probably  amount  to  274  P^^  cent.  The  amount  of  stock  to  be 
delivered  in  roE^pect  of  i  118  500  at  £220  per  cent,,  or  stock  to  be 
issued  in  order  co  raise  £2)3,  Si,  per  cent,,  in  caah  therefore,  ts 
baB<^  on,  and  is  equal  to,  a  value  of  £97  per  £100,  Hence  I  take 
£26€J00  as  the  consideration  for  £118,500  in  either  caJw.  In  like 
manner,  £11  li^^  to  be  paid  in  c^h  repreieDt9  £L2|060  in  vtock 
raited  at  £97  pet  cws^ 
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^lJtt,riO0  repreMnted  by  *i^  per  cent,  itock  after  the  rate 

of  £220  |>er  cent,  amountfl  to    £260,700 

£6,972    7     5    balADC«  of  capitiil  eXiModiture. 
5j786  12  10    purchMio^moDey  of  utores  and  ibock<io- 
trade. 


£272JflO 


£6.819    0    0 


i     «> 


£11,699  0  3  paid  in  cash,  or  in  2}  per  cent,  stock  at 
a  discount  of  X3  per  cent.  rcprcMnU  a 
•lock  ftnaomifciDg  to ,.,,....       12  060 

ToUlof  itoek 

Annual  charge  in  retpect  thereof : 

Intereat  thereon  at  £2,  Mh,  per  cent.    «    ..., 

Annual  contribution  to  loann  fund  to  redeem  the 

stock    in    25  years   on    a   3    per    rent.    bnAJn  of 

interest  on  accuniulat ions    ,, 

Total.....,,. ,,,.  £14,3<K)    4     ii 

Every  increaftd  of  £1  per  cent,  above  the  discount  uf  i::^  per 
cent,  in  issuing  the  abov^  amount  of  stock  would  entail  an  increased 
annual  charf^e  of  about  £]5<X  The  net  profits  which  the  company 
made  during  the  year  ended  Dec.  31^  1896,  amounted  to  £7,635 
4a.  Sd.,  according  to  their  published  statement,  from  which  £1125, 
interest  on  debentures,  hod  to  be  deducted.  The  com  pan  v  states 
that  the  net  profits  for  the  year  ended  Dec.  31,  1897.  and  ifivisible 
amongst  its  members,  is  £10,562.  58,  Id.  I  have  ascertained  that 
the  interest  on  the  debenture  debt  had  been  deducted  before 
the  said  net  profits  were  arrived  st.  As  the  before-mentioned  stoc^k 
of  £272  760  provides  for  the  repayment  of  the  debenture  debt,  it 
follows  that  the  sum  of  £1.125  annual  interest  on  debenture  debt 
should  be  added  to  the  net  profits  of  £10,5412  fis.  Id,,  so  as  to 
ascertain  the  probable  annual  income  of  the  Corporation.  Should, 
therefore,  the  Corporation  in  their  first  or  any  one  year  make  only 
such  a  profit  as  the  company  made  for  the  year  ended  Dec,  31, 
1897,  the  financial  result  would  be  as  follows  < 

Annual  interest  and  sinking  fund  contribution  ......  £14,300    4     6 

Less  annual    net    profits,    £10,562.   5s.    Id.,   plus 
£1.125 ,....,     11,687    5     1 


Annual  loss .,., £2,612  19    5 

Bubjeot  to  variation  according  to  the  price  the  stock  may  have  to 
be  issued  at. 


COMPANIES'  MEETINGS  AND  REPORTS. 


ST.  JAMES'S  AND  PALL  MALL  ELECTRIC  LIGHT 
COMPANY.  LIMITED. 

The  ordinary  general  meetinf^  of  this  Compaoy  was  held  on 
Tuesday  last  at  their  offices  in  Carnaby< street,  W. 

Kr,  X,  J,  A,  Balfour  presided,  and,  in  referrinf?  to  the  fifrowth 
of  the  Company's  business,  said  that  with  the  increasing  popularity 
of  electricity  their  present  rate  of  interest  would  not  only  be 
maintained,  but  fsreatly  exceeded.  From  Jan  1  they  had  had  in 
force  a  new  rate  of  6i.  per  unit  for  the  first  £100  of  the  annual 
lighting  bill  and  4d.  per  upit  for  the  reet,  while  electricity  used 
fCkr  motive  purposes  would  be  charged  at  3d.  per  unit.  The 
average  price  of  5d  per  unit  for  the  current  year  was  a  reasonable 
•urn,  and  was  below  the  statutory  price  and  less  than  the  ehaf);eM 
of  most  other  companies.  The  net  earnings  during  th*)  past  yuar 
had  been  £29,003.  Of  this  £6,996  was  distributed  last  August  tn 
payment  of  an  interim  dividend  of  7  percent,  per  annum  for  the 
half-year  ending  June  30  on  ordinary  shares,  and  7  per  cent,  per 
aoDum  on  preference  f>hares.  The  balance,  with  £.'42'^  from  last 
year's  account,  left  £22,425  to  be  dealt  with.  This  the  directors 
proposed  to  deal  with  as  follows :  by  paying  a  dividend  of  7  per 
cent,  per  annum  on  preference  shares  for  the  last  half  of  the  year, 
£3,50(»  ;  by  paying  a  dividend  on  ordinary  shares  for  the  second 
half  year  of  Us.  per  share,  making  altogether  14^  per  cent,  for 
the  year,  £10,989 :  paying  a  divideiid  of  £70,  lOs.  per  share  on 
founders*  shares,  £7,561  ;  and  amooot  to  be  carried  forward,  £384. 
The  extensions  ac  the  Camaby  street  sUtiDn  would  i»oon  be  com^ 
pleted.  They  had  secured  a  freehold  site  for  extra  works,  and 
were  now  considering  the  iiuestion  of  further  extensions. 

The  report  was  adopted  and  the  dividend  approved. 

An  extraordinary  general  lueetiiiff  was  afterwards  held  to  ooo* 
firm  a  resolution  proposed  oo  Jan.  18  to  approve  of  an  agrMmeiit 
with  the  founders'  shareholders,  and  to  increase  the  capitsl  of  the 
Compaoy  to  £300,00(3  by  creating  20,(XN»  new  ordinary  shares  of 
£5  each,  of  which  12,000  £^  shares  were  to  be  issued  at  par  to  the 
bfotders  of  the  founders*  shares^  and  thereby  giving  the  Company 
£60,000  additional  capital  at  once,  and  at  the  same  time  exttnguisli 
the  founders'  shares. 

Xr.  Fe«Ur  asked  what  of  the  other  H,  000  shares  still  remaining. 

The  Gtotrmfta  said  that  tbeee  new  sharee  should  be  ofTered  to 
the  shareholders  in  proportion. 


ANGLO*AM£RICAN  TELEGRAPH  COMPANY. 

The  ordinary  oaeeUng  of  the  Anglo  -  Amerioan  Telegraph 
Conpany  was  held  last  week  at  Wiochester  Uouee* 

Wiw.  W,  A  Beraa  presided,  and«  io  nioriiig  the  adoption  of  the 
teport.  Mid  for  the  tirst  time  since  ISM  tibey  were  able  to  dedare 
e  divideod  of  a  |>er  oeot.  upon  the  ordinary  ttoek*    Thai  imptovt- 


ment  did  not  arise  from  an^  spasmodic  increaee  of  U«AA[ 
the  result  of  steadily  growing  traffic,  which  had  been  ll 
during  the  last  five  years.  The  receipts  for  Jtmumrf^  tl 
a  record  for  any  January  they  had  ever  hsd.  Tliey  mid 
fore  hope  that  the  current  year  would  be  a  good  ooflk,  1 
net  increase  was  £9,258,  but  the  increase  in  ezpeeeee 
£371  ;  the  increase  in  the  ex|^»enditiire  oo  rtfialn 
amounted  to  £46$),  and  but  for  that  there  would  hi 
an  actual  decrease  in  their  expensoa.  They  broo| 
£6,704  more  than  in  the  correspondioe  parioa  ol  t 
there  was  available  for  dividend  £15,500.  The  dii* 
the  corresponding  half  year  was  at  the  rate  of  29iL  par 
they  now  propose  to  pay  one  at  the  rate  of  *l3s.  Ad.  pi 
leaving  only  £371  to  be  carried  over*  Regarding  tbo 
fund,  which,  in  hisopjoion^  was  not  sufficiently  stron|f,  001 
that  two  of  their  cables  were  24  and  23  years  oM 
^id  they  had  during  the  past  year  reially  only 
because  the  repairs  to  the  1h$0  cable  during  the 
review  bad  cost  £11,000.  Their  cables  were  in  good 
except  a  very  short  cable  oo  the  other  side,  aod  their  q 
never  been  carried  better  than  it  was  now. 
Sir  G.  Fltagerald  seconded  the  motion,  which  waa 


LIVERPOOL  OVERHEAD  RAILWAY  COMPAlf 

The  half-yearly  meeting  of  the  shareholders  of  tliia  i 
held  at  Liverpool  this  week,  Sir  W.  B.  Forwood, 
presiding.  The  directore  recommended  the  payment  of  4 
for  the  half-year  at  the  rate  of  3^  per  cent,  per  anaoi 
ordinary  shares,  being  sn  increase  of  i  per  cenL  npott  tlM 
paid  for  the  corresponding  fieriod  of  the  preTlooi 
directors'  report  waa  duly  carried. 


i 


WESTMINSTER   ELECTRIC  SUPPLY  CORPORA* 
LIMITED. 

Directors:    The  Right  Hon.  Lord  Suffield,  K-C,B.: 
Boutoois,  Esq.,  M.P.;  \V.  Hayes  Fisher,  Escj.,  M«P«;   Sii 
Galton,  K.C.B.,  F.R  S.^  J.  Browne  Martin.  Esq.;  1 
Powell,    Esq.;    R.   W.  Wallace,   IW\,,  Q.C.      EoffiaoM^ 
Prof.  Alex.   B.  VV.   Kennedy.   LL  I>.,  F.R.S.,  M.I.aE. 
manager  :  Captain  Edmund  I.  Bax.     Secretary  :  Fraok  I 

Report  of  the  directors  (with  abstract  of  aeoouate)  I 
eented  to  the  shareholders  at  the  ordinary  geoecal  moili 
Company  to  be  held  at  the  offioee  of  the  CorporaUoo»  J 
place,  S.W.,  00  Wednesday,  Feb.  16,  at  11  a.m.: 

The  board  of  directors,  in  presentiiig  %hur  foport 
acoounu  for  the  year  1897,  are  pkasod  to  state  that   ' 
of  the  Corporation  continues  to  make  satiafaotory 
supply  of  current,  which  oo  Dae*  SI,  1$99.  was 
equivalent  of  249,31^  lamps  of  S  ap,,  had  inci  _ 

IS07,  to  the  equivalent  of  200,561,  and  at  the  praiooi 
are  oo  circuit  the  equivalent  of  2^2,8^  lamps  of  8c*a., 
cations  have  been  received  for  a  further  10,HS6.     The 
roadway  in   which  mains  have  been   laid    now  eiceods 
making  about  ISO  miles  of  ways,  into  which  upwards  of 
of  copper  (strip  and  cable)  have  been  drawn.    The  «i 
the  central  stations,  rendered   oeceeeary  in  oooaeqoei 
increase  in  the  business  of  the  Corporation,  as   report^ 
last  general  meottng,  has  been  proceedkng  during  the  j 
the  Board  are  glad  to  be  able  to  retiort  that  the  additit 
ings  and  plant  are  now  nearly  completed,  The  plaat  aod 
have  been  working  satisfactorily  throughout  the  year, 
been  fully  maintained   from  revenue,  and   the  dii 
that,  although  the  economical  working  of  the 
greatly  a6fected  by  building  operations,  it  is  satisi 
that  there  is  no  increase  in  tho  cost  per  onit  geoerat^, 
in  their  last  report,  the  Board  had  approached  tlie 
founders'  shares,  and  had  agreed  with  them  ajciheomlflr 
the  founders'  shares,   but  on  further  oooiidorftliion  ll 
that  difficulties  might  arise  theresiter,  and 
proposed,  in  accordance  with  reeolutiooe  pawed  at 
of  tne  shareholders  called  for  that  nurpose.     Your  tl 
pleasure  in  stating  that,  owing  to  tne  way  in  whidi  ikmf 
by  the  holders  of  the  founders'  sharea,  thoee  iJkarvi 
ro  cjtist,  and  all  the  shareholders  are  now  on  thd 
The  net  revenue  of  the  year  aoMnante  to  £40,401 
interim  dividend,  at  the  rate  of  8  per  oeot.  per 
half  year  ended  June  30,  1897,  has  heeo  diatribot^d 
to  the  credit  of  the  account  is  £34.013^  17s.  5d,  The  Board 
recommend  the  payment  of  a  dividend  at  tHe  rate  ol  11 
(jer  annum,  less  income  tax,  for  the  |>ait  half-year,  m 
c«nL  for  the  year  ending  Dec.  31  last,  carrying  forwaid 
of  £3.119.  4s   Id.     The  directors  bavioff  oooMdorod  ite 
provision  of   future  capital   gave  OOlioi  lO   pay   Olf 
mortgage  debentures  bcarine  interest  aft  Ihon^ol  ft  [  _ 
i^  (>er  cent,  per  annum  on  March  1  next,  aod  hat*  wai 
fimt  mortf^age  debentures  of  £2fi(XO(IO,  bearing  lolerwi 
of  3|  per  oeot.  per  aatiom.    Of  thle  aoioaoi  4991,01 
issued,  atid  after  providing  for  repamtot  of  tJse  old  ^ 
the  balance  will  be  expended  in  further  plant  and  owd 
the  extension  of  existing  ataUoos.      The  Board  mmtk  H 
owing  to  the  tssoe  having  been  sabscribod  lo«r 


•,2 


unable  to  make  any  aUbtment  to  a  lim  nm 
In  aeoordance  with  the  ariietes  of  saeooiMOO*  %mo  of  Ih 
the   Right   Hon.  Lord  Huffield,  K.CB.,  and  Edmund 

,    M.P.)  retire,    but,   being   eligibJo,    oHor 
ro-olectioo. 


^ 
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RsvKTUS  Aooonirr,  Year  ending  Dec.  31,  1897. 
Dr.  To  Generation  of  Electricity.  £      a.  d. 

il,  otfriage»  unloadinii^,  etc    £11,450    6    3 

, VMie,  Winter,  and  enji^inerooin 

itores ^ 1,737    0    1 

>portini  of  aalaries  of  en^neers 

odoffioera  2,016    3    4 

if^M,  etc.,  at  i^eneratin^  stations      5,097  16    9 
psiis    and    maintenance :  baild- 
ogs,    £450.     10b.     5d.  ;    plant, 
:£l50.   Ide.    lOd.  ;    instruments, 

lie.  lOe.  5d 3.617  17    8 

23,919    4    1 

To  Distribution  of  Electricity. 
mn  and  maintenance  of  mains : 
oatoriala,  etc.,  £30.  58.  4d. ;  pro- 
ortion    of    salaries   of    officers, 
:i22.   lOs.  ;    wages,    etc.,    £426. 

8.7d 579    3  11 

psirsand  maintenance  of  meters — 
asterials,  etc,  £462.  15e.  7d.  ; 
r«jfes,  etc.,  £720.  Ss.  Id 1,183    0    S 


To  Rents,  Rates,  and  Taxes. 

Jtfl ^ 1,019    3    1 

«sand  taxes 3,983    2    5 


To  Management  Expenses. 

Ktors'  fees 1,500  0  0 

iries    of  manager,    engineer* in - 

lisf,  secretary,  clerks,  etc 5,981  9  2 

^ooery  and  printing   359  2  6 

leral  charges  and  office  expenses  579  8  0 
fees  of  meter  readers,  inspectors, 

a. 745  7  9 

reciation  on  office  furniture. ^.^  44  0  0 


1,762    4    7 


5,002    5    6 


r  and  parliamentary  charges    

To  Depreciation,  etc. 

dngfund  ^ 1,500    0    0 

reciation  account    13,790    0    0 

I  on  coal  stored    ^ 81  13  11 


To  Special  Charges. 

mmce « 445    3    7 

rd  of  Trade  audit  80    0    0 

b  of  supplying  steam 1,558  17    6 

leoses   of    cancelling    founders' 

lares    171  12  10 


9,209    7    5 
260    2    6 


15,371    3  11 


2,255  13  11 


Total  expenditure.^ 57,780  11  11 

)  to  net  revenue  account 49,585    9    1 


£107,366    1    0 

r.  £      s.   d. 

I  of  current  by  meter 100,867    0    6 

I  of  current  by  contract   35  11    8 


\  bad  and  doubtful  debts 


100,892  12 
331  10 

2 
2 

100,561  2 

4,343  12 

69  10 

2,391  16 

0 
3 
0 
9 

itsl  of  meters,  etc,  on  consumers'  premises...... 

insferfeee  » 

jiplyof  steam 

£107,366    1    0 

)r.          General  Balance-sheet,  Dec.  31,  1897.    £      s.  d. 

pitslacoount     499,500    0  0 

lOBDt  received  on  founders' shares  cancelled    ...  500    0  0 

■ponry  loan  from  bankers  ^ »  12,000    0  0 

s^yeredltors 7,821  15  4 

hnture  interest    accrued,   £2,323.   10s.  ;    less 

■eome  tax,  £77.  9s 2,246    1  0 

diiiDsd  dividends    « «  2  18  0 

nieiation  account  43,192    0  0 

StiBgfund ^ ^..  7.653  13  9 

Wfefund 9,032  16  2 

t  rtveooe  account,  £49,461.  3s.  lOd.  ;  less 
itarim  dividend  to  June  30,  1897,  at  the  rate 
f  8  per  cent,  per    annum,  £15,980 ;  and    less 

)tax,  £532. 13s.  7d.,  £15,447.  6s.  5d 34,013  17  5 


£615,963    1    8 

t,  £       s.    d. 

Iilacooant - 560,388    9    5 

m  in  band  :  coal,    £413.    18s.   7d.  ;    stores, 

87.  7s.  7d. ;  general,  £356.  Is 1,006    7    2 

kw  debtors  ror  current  supplied  to  Dec.  31, 

n 36,304    7     1 

rdebtora 1,605    8    0 

i*baoker8(Mefl8r8.  Barclay  and  Co.,  Limited)  6,781    5    6 

iBhand .- 20    6  11 

rita  with  vaetrieB,  etc 208    7    0 

iflktooit - 10,648  12    7 


Statement    of    Electricity   Gikkratid,    Bold,    etc..    Year 
ENDING  Dec.  31,  1897. 

Board  of  Trade  units  generated 5,046,500 

Quantity  utilised — 

Sold  to  consumers 4,355,781  ^ 

Used  on  works  for  lighting,  meter-teeting,  ]■    4,416,877 

etc 61.096  J 

Quantity  expended  in  distribution — 

In  batteries 24,772\       «-  -,„ 

In  feeders 631,940/       ^^^^^^ 

Total  quantity  accounted  for 4,973.589 

Quantity  unaccounted  for    72,911 

Number  of  lamps  on  circuit,  Dec.  31,  1897    -. 290,561 


£615,963    1     8 


WATERLOO  AND  CITY  RAILWAY  COMPANY. 

The  eighth  half-yearly  general  meeting  was  held  at  Waterloo 
Station  yesterday,  Mr.  Wyndham  S.  Portal  in  the  chair. 

The  ClialmiaB  said  they  might  be  interested  to  know  that  the 
number  of  shareholders  was  7^.  as  against  669  in  August  and  600 
at  this  time  last  year.  The  total  capital  was  £473  776  of  which 
£113,170  was  expended  during  the  past  half-year.  The  shares 
being  now  fully  paid  up,  it  was  recommended  to  convert 
the  shares  into  general  capital  stock,  in  accordance  with 
the  Act  of  1846.  The  engineers  reported  that  the  works 
were  nearly  completed.  The  metric  machinery  was  nearly  ready 
for  use.  One  train  was  completed,  and  the  others  were  veiy  far 
advanced.  They  expected  to  have  part  of  the  line  open  in  March 
They  had  made  two  temporary  exits,  at  Mansion  House  and  Queen 
Victoria-street,  pending  the  completion  of  the  Central  London 
Railway  stations. 

The  report    was   adopted,  and    the    retiring  directors    were 
re-elected. 


NATIONAL  TELEPHONE  COMPANY,  LIMITED. 

The  report  of  the  directors  of  the  National  Telephone  Company, 
Limited,  for  the  half-year  ended  Dec  31  last,  to  be  presented  to 
the  general  meeting  to  be  held  in  London  on  17th  inst.,  states 
that  the  income  accrued  in  respect  of  the  half-year  amounts  to 
£607,603,  as  compared  with  £439.978  for  the  corresponding  period 
of  1896,  being  an  increase  of  £67.625.  The  working  expenses  for 
the  half-year  were  £283,086,  as  compared  with  £245,279  for  the 
corresponding  period  of  1896,  being  an  increase  of  £37.807.  The 
net  result  for  the  half-year  (after  deducting  the  Post  Office 
royalties,  amounting  to  £46,060)  is  a  profit  balance  of  £178,467,  as 
compared  with  £154,982  for  the  corresponding  period  of  1896,  or 
an  increase  of  £23,476.  The  rentals  carried  forward  for  unexpired 
terms  of  running  contracts  amount  to  £473,687,  as  compared  with 
£414,714  at  the  corresponding  period  of  1896,  or  an  increase  of 
£68,872.  Out  of  the  available  balance  of  £166.436  shown  by  the  net 
revenue  account,  the  Board  recommend  the  pavment  of  a  dividend 
of  6  per  cent,  per  annum,  less  income  tax,  on  the  first  and  second 
preference  shares,  5  per  cent,  per  annum,  lees  income  tax,  on 
the  third  preference  shares,  and  6  per  cent,  per  annum,  free  of 
income  tax,  on  the  ordinary  shares.  The  sum  of  £40,000  is  to  be 
transferred  to  the  reserve  fund,  leaving  a  balance  of  £10,034  to  be 
carried  forward.  The  expenditure  spent  on  capital  account  during 
the  half-year  was  £267,375,  partly  in  the  erection  of  6.663  addi- 
tional exchange  and  private  lines,  and  partly  in  the  construction 
of  underground  lines  in  substitution  for  overhead  wires  in  several 
important  places.  The  entire  system  of  underground  mains  in 
Manchester  has  been  completed.  In  Belfast,  Birmingham, 
Blackburn,  Bradford,  Bristol,  Dublin,  Dundee,  Leeds,  Liverpool. 
Nottingham,  Portsmouth,  Sheffield,  and  other  leiuling  citieir  and 
towns,  the  underground  works  are  being  proceeded  with  as  rapidly 
as  possible.  The  vacancy  in  the  Board  caused  by  the  appoint- 
ment of  Mr.  Alderman  Joseph  Thompson  to  Manchester,  hjas  been 
filled  by  the  election  of  the  Bight  Hon.  Sir  Henry  Hartley  Fowler, 
G.C.S.L,  M.P. 

ISLE  OF  MAN  TRAMWAYS  COMPANY. 

A  meeting  of  the  Isle  of  Man  Tramways  and  Electric  Power 
Company,  Limited,  was  held  at  Douglas  on  the  7th  inst.  The 
Board  were  authorised  to  construct  an  electric  tramway  from 
Laxey  to  Ramsey  (10  miles)  without  going  to  English  contractors. 
The  ChAlrman  said  that  comparing  the  price  at  which  the  Company 
would  construct  the  line  with  certain  lines  in  England,  theirs 
would  be  a  very  cheap  one.  Local  labour  would  be  employed,  an 
industrial  technical  school  was  to  be  founded,  and  the  ^actical 
work  of  equipment  would  be  done  by  their  own  people.  The  line 
is  to  be  opened  on  July  1. 


CAMBRIDGE    ELECTRIC    SUPPLY    COMPANY.    LIMITED. 

Directors :  D.  Munsey,  Esq.,  chairman,  Meadowcroft,  Cambridge; 
the  Hon.  C.  A.  Parsons,  M.I.C.E.,  M.I.B.E.,  managing  director, 
Wylam-on-Tyne ;  Sir  B.  C.  Browne,  D.C.L  ,  Westacres,  Benwell, 
Newcastle-on-Tyne;  Wm.  C.  Hall,  Esq.,  J.P.,  Elm-hurst,  Cambridge; 
P.  W.  Latham,  Esq.,  M.D.,  Trumpington-street,  Cambridge  ;  John 
B.  Simpson,  Esq.,  M.LC.E.,  Braydley  Hall,  Wylam-on-Tyne. 
Manager  and  engineer  :  John  H.  Barker,  A.M.I.C.E.,  M.LE.E. 

Report  of  the  directors  ^  with  abstract  of  accounts)  to  be  presented 
to  the  ordinary  general  meeting  of  the  Company,  to  be  held  at 
the  Company's  Offices,  Cambridge,  on  Friday.  Feb.  18,  1898,  at 
12  noon. 


Your  directorfi  have  (»l«Miir«  tn  reporting  ihikt  the  proepecU  of 
the  Company  contintie  to  bo  BmiMtActory,  Dunn^;  the  year  1K97 
there  hint  been  atided  to  the  Company  «  inaififl  the  equiviil«nt  of 
2,68*2  4*c.ti.  lamp*,  mukintf  the  tot»l  21,195  The  iiuinbor  of  anits 
«upplJoci  bu  been  221,5U7»  an  increase  of  *i!t,99'J,  or  )2  per  cent. 
The  totftl  ooit  of  aoiki  hM  be«ii  ciiminishedi  by  f|  fier  cont.; 
42  new  cofiBumerfl  hnve  been  Jidded^  miikin^  the  toiiil  ri2tl.  The 
cnpitAl  expenditure  for  the  pa«t  yeir  hiw  been  £i»  H72.  lU.  41  : 
2,027  yards  of  main  conduit  pipe  and  oabJo  have  been  Uid 
down,  makinj;  the  total  at  pre«ent  15,298  yarda.  To  ineure 
the  continuity  of  supply  in  tne  event  of  an  accident  to  any 
one  line  a  duplicate  ayatem  of  distribution  ha«  been  nearly  com- 
pleted ;  a  large  amount  of  the  cable  laid  han  been  for  thiA  pur{io«e. 
Uarin)(  the  year  the  mains  have  been  evtenrled  from  the  end  of 
Regent  street  ae  far  a9  Norwich-street  and  Harvey-road,  a  pub- 
station  havinf^  been  built  to  supply  thin  district.  Freimrations 
have  been  made  to  convey  the  main^  to  Madinfcley-roacl  in  order 
to  supply  the  new  IVeabytenan  coUef^o,  now  building,  and  the 
difitrtcL  The  Company  after  paying  all  charges,  placing  £4iH)  to 
the  reduction  of  preliminary  expenae«  and  £3(K)  to  depreciation 
account,  has  a  baJaoce  of  £2,460,  lOs.  lOd.,  which,  added  to  £27B, 
I9».  7d.  brought  forward  from  last  year,  makes  £2  73'J,  19#.  5*1. 
An  interim  dividend  of  £\)3X  9<^.  lOdJ.  and  intereet  on  debenture 
and  temporary  overdraft  £48.  U,  M.  hav©  already  been  paid, 
leaving  a  net  balance  of  £1,7J*S.  7s  lid.,  out  of  which  the  directors 
recommend  the  payment  of  a  dividend  of  3^  per  cent.,  making, 
with  2^  [ter  cent«  already  paid,  6  per  oent.  for  Lbe  year,  Thi«  will 
ab«orb  £1,445  U^.  td,,  leaving  a  balance  to  carry  forward  of 
£2512  II'm,  l<)d.  Mr,  Munpey  anci  Mr,  Hall  retire  by  rotation  Both 
are  eligible  and  offer  themi^eUed  for  re-el^tton.  The  auditor,  Mr. 
Arthur  Hutter,  aUo  offers  himself  for  re  election. 

Hkvkkuk  Aot'oi  kt,  Via II  KMUNr.  Dlc,  31,   IH97* 

llr.  To  (feneration  of  Electricity.  £      a*  d* 

Coal  including  daea,  carriage,  unloading,  atoriog, 

etc 1,090    .3    0 

Oil,  waste,  vater,  and  engine  room  stores  ,,  ..  13.1  18    7 

Proportion  of  salaries  of  engineers  and  ofEcers,  as 

certified  by  the  engineer *.. ,, in()    0    o 

Wages  at  generating  scAtion^  »..,, »..,  « 07O    3    6 

Repiairs  and  maintenance ..,»< 417     4  11 

To  Distribution  of  Electricity. 
Proportion  of  salaries  of  officers,  as  eertiHed  by  the 

engineer ...«.•„«*..  10    0    0 

Wages  to  linesmen,  titters,  labourers ...,^„.„,„„  23    0    7 

To  Rents,  Rates,  and  Taiet, 

Rente,  rates,  and  taxes  ... 319    2    0 

To  Management  Expenses. 

Directors' remuneration  for  year  1896 147    0    0 

Salaries     of      managing     engineers,       aecretary, 

accountants,   clerk,   messengers,  ae  certified  by 

manager .*.         243    0    8 

Stationery,  printing,  etc. .«...  16<l    0  10 

Auditor  of  Company 10  10    0 

Auditor  appointed  under  the  provisions  of  the  order  15    0  lu 

Cost  of  issue  of  new  capital , .,,  67  12    0 

To  Law  Charges    ., 14  12    4 

To  Depreciation. 
DepreoUtlon  in  respect  of  leasehold  works,  build* 

ii^s,  plant,  machinery,  etc ...».„,.,.,..« ., 

Redootion  of  preliminary  expenses    ..,.^,,..»„,„ 

To  SpeciAt  Charges. 
InsuraiioeSi  ete 


Total  eipenditure   ..**. 
Balance  oarrted  to  net  reveotie 


Cr. 


^ 


Sale  of  curretit.,.. 
Public  lighting..,, 
Itental  of  meters  , 

Transfer  fees. 

CAih  disoounte,  etc. 
Preinivme  on  shares 


I  *  •**  i  ••  •-•**«»•««  »!««  **4  ■fr««*«4 


i«««*^««t«'« 


30l»     U  0 

m)  0  0 

21   12  0 

4,162  1  II 

2,400  19  10 

£6.023  1  9 

£    a.  d. 

10  9 

IS  6 

3  6 

1  11 


'  •••■••»•  ■••••■"■••■«  tt  MM 


6,833 
22 

293 

2 

431 

40 


Uft3faiuii  HaLAJKut-SiUXt. 


£0,623     1     9 


>4*>««i»  mm  9»99*ma*»f^* 


Capital  aooount'-amottni  reoaived^ 

Sundry  crtditors  ...*. .,...*,. .*,...«........,. 

Net  revenue  account,  £2.691.   17s*  9d. ;  less  Interim 

dividend,  paid  Aug.  lo,  1897,  £953.  9e.  lOd 

DeprociatioQ  fund  aooount    «.^  «.».**..< * 


£ 
44,211 

1,738 

.      700 

076 


s.  d. 

0  0 

U  4 

7  n 

0  0 

0  11 


OapUal  account— amount  ei ponded  for  works    ..... 
Stores  on  band  at  Dee.  31,  1897:  eoal,  £85,  18s,  ; 

olU,   waste,  etc.,  £10,  5s.  10d» ;  general  (lamps. 

9U  ),  £149.  8s.  0d ,.., 

Preliminary  ex  ^tenses,  £1«752.  ]4e,  8d, }  less  smoaat 

written  ofT.  £1  002.  14«.  8d. „ 

Sundry  debtors  lor  oarreot  supplied  to  l>sc.  31 « 1897 
CMb  In  bead «...,„ 


£47,779 

£ 
43,932 


0    2 

a.   d. 
8  10 


251  12    4 


750 
2,851 


0  0 
9  8 
9    9 


£47.779    0    2 


TRAMWAYS  UNION  COMPANY.  UMITSa 

The  report  of  the  <lircclori  of  the  Tramways  Union  Ci 
Limited,  for   1897,  to  be  i«iabmttt«d  t<>  tfe  general 
held  in  London  on  15'^h  inmt.,  state-    '         '      rtivofit»4! 
a  net  profit  of  £12,3Ut\  mftUuii/,  v  rooghi 

l**t  account,  a  totAl   of  £12  UUl.     i.  •   .^.r>n.M.t  ilm; 

dividend  per  uhare  of  2j*   (id.  on  45,00<J  full 
1«*  6d.  on  5,<XK)«» hares,  £3  paid,amoanljng  to  ±  .i 

on  Aug*  2  last,  leaving  a  balance  of  £6,601  U»  U*  Js*l& 
directors  recommend  the  payment  of  a  further  divideed  e4 
per  share  making,  with  the  interim  dividend,  fis.,  or  5  | 
for  the  year,  free  of  income  tax,  wbiob  will  absorb  tiae 
£5,625  ;  the  payment  of  2^.  6d.  each  on  5,000  sbaresv  J 
making,  with  the  interim  dividend  (Is,  6d.  per  abare. 
49*  per  share,  or  &  per  cent,  for  the  year,  free  of 
amounting  to  £625,  making  together  £6,25^).  ar»d  to 
£351.  The  traffic  receipts  show  an  increaiie  for  the 
£7t794,  as  compared  with  those  of  1896,  and  the  worttliift  i 
an  increase  of  £6,570.  The  increase  in  expenditure  li 
attributed  to  increaned  miLeago  and  Increesed  cost  of  I 
Bremen  and  Bucharest.  The  work  of  relaying  tlie  peraM 
at  the  first  city  has  now  been  completed,  the  lines  havi 
doubled  in  many  places.  The  Company  «  relations  with  tiM 
authorttie«  are  stated  as  satisfactory.  The  formal  sancua 
Madrid  Municipality  has  been  ob tamed  for  electrical  tree< 
the  work  of  transformation  is  now  in  active  progress.  Tbed 
expect  that  the  tine  will  be  in  full  working  order  eeH 
coming  summer.  By  resolution  of  the  sbarebolders,  llie  i 
have  raised  £150,000  by  the  issoe  of  5  per  oeot.  reglsieq 
debentures, 

BRISTOL  TRAMWAYS  AND  CARRIAUE  COMPA 

The   report   of   the  directors    of    the    Brieloi    Tram«i 
Carriage  Company.  Limited,  for  the  half  year  eodtd  DiQ 
to  be  presented  to  the  general  meeting  to  be  held  al  B 
Thursday  next,  states  that  the  gross  receipts  for  tlie  I 
amount  to  £69,483,  and  the  working  and  general  expel 
renewals  are  £52,023,  leaving  a   net   balance   of   £14^001 
it   is    proposed    to    appropriate   as   follows  :    interest 
cent,  mortgage   debenture   stock,  etc.,  £2,2iK)  ;  divid 
rate  of  6  per  cent,  per  annum,  free  of  income  tax,  f^  I 
year,    £8,750  ;  balance  carried   to   reserve   and   rsnewat 
namelv,    leased    premSass    redemption,    £250 ;    horse    i 
£1,00(>;  contingencies,  £2.000;  electrical  renewals    £1,1 
manent'Way  renewals,  £90S ^together,  £5,850.     Tbe 
the  tramway?  department  show  an  increase  ol  £9^4N 
carriage  department  returns  an    inorease  of    £77 L      1 
number  of   passengers  (excluding  postal    riders)  oarrtej 
the  six   months    on    the   Company  s   cars    and    oninilHil 
11,060  817.      The    exten^ijo    of    the   electric    line    frafl 
ville    to    Staple  -  hill    wa^    opened    for    public     tralle  J 
as    Fishponds  on    Sept^    28,   and    throughout    to   " 
Nov.  4  last,     A    suitable  site  at  the  termination   of 
having  been  acquired,   a    commodious   car   dep^^t    is 
of  erection.     The  Light  Railway  Commissioners  have  4M 
grant  the  Company's  application  fur  the  St.  George  awl  | 


ieorfMaw 


light  railway  order.     The  shareholders  have  already  % 

approved  the  two  Bills  deuosited  in  Parliataeoi  Uilt 

the  resolution  will   be  submitted   for 

ordinary  meeting  following  immediately  alter  (lie  i 

meeting. 

NEWCASTLE-UPON-TYNE  ELECTRIC  SUPPLY  CCH 
UMITED.  , 

Directors  i  Alderman  T.  G.  Gibson,  J, P.  (cbairaaQ) :  l| 
Spence  Watson  ;  Dr.  J.  T.  Merz  ;  Colonel  F.  F.  Sb«|| 
Ten  nan  t,  Esq.  :  J.  H.  Armstrong,  Esq.  ^ 

Report  of  the  directors  (with  abstract  of  aoooaate)  fj 
to  the  tenth  general  meeting  of  the  sbarebolders.  held  at  toi 
Station  Hotel.  Newcastle,  on  Thursday,  Feb,  10,  at  12  mn 

The  directors  ha%-e  pleasure  to  pr^siptiiup  the  balaoeM 
profit  and  loss  account  for  the  year  ending  Doc.  31,  liV 
stating  that  the  demand  for  eleotrtoity  oonttnuea  to  tflipi 
factorily.  the  units  sold  having  been  6^,906  a|rainet  Al 
year.     The  total  profit  for  the  year*  including  the  bila^oi 
forward  from  last  year,  represents  a  sum  of  £5,069  IQa. 
oi  this  the  directors  recommeod  a  dividend  at  the  rale  ^ 
cent,  per  annum  for  the  year,  on  aocouot  of  whieli  aii|| 
dividend  at  the  rate  of  5  per  cent,  per  annum  was  paid  of 
last.     The  toUl  dividend  will  absorb  £3,144.  15a.  6d  ,  1 
balance  of  £1,914.  Us.  9d.,  which  the  directors  bare  il«il| 
fellowi  t  in)  in  wrUtng  off  the  prelimicMtfj  axMoete  to  mA 
with  the  recent  increase  of  capital  •aocitosied  kit  ymft  m 
(6)  in  increasing  the  reserve  and  deprtdatioo  aooount  to  4 
a  further  sum  of  £1,200  ;  (c)  in  oarryiQ|r  forward  to  nent 
balance  of  £651.  19s.  9d-total,  £1,9U   14a.  9d.     la  ord^ 
the  developments  rendered  necessary  by  the  constanilj  l| 
demand  for  electrical  energy,  it  is  intecided  to  lasen 
of  the  new  capital  sanctioned  at  the  last  geaeral 
dir«QlOf«  raoommend  that  the  shares  be  offei^  to 
holders  pro  raia  at  a  premium  of  £L  lOs.  per  abate  ; 
of  this  premium  to  be  added  to  the  fund  for 
reserve.     The  directors  feel   themselves  greatly  li 
Durham  CoUego  ol  Science  for  sseistanoe  U  scieotlio  %m 
various  oooesions  in  their  pest  bluory ,  aod  l^y  '    ' 
authority  from  the  tharthokUn  M 
of  noi  moieding  £50  to  Ihftt  inalilvlioii*    The 
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T.  Msn  And  Colonel  F.  F.  Sheppee,  wba  are  oligibl^i 
^eiaifllT«i  for  re- election.  The  auditor,  Mr.  Thoi. 
ilio  fBlirtiflf  Aod  i«  atiglble  for  rO'eloctiaD. 

Bai^nce-Bbiet,  D£G.  si,  1S9T* 

Cftpilal  and  Liabililiefl.  £         b.  d. 

»pt*d— 20,000ehare8of  £5©aeb.,.„ 100,000    0    0 


1  illoited ^9,529  fihAr«a,  fully  p&ld  ......      46,295    0    0 

Ml.  mortgag^odebeiitiires...... 25,000    0    0 

^00  sundry  Accounts  ......  ....................       H|S02    9    6 

:^i3Dt— Aa&tD^.31,]896    £4,004    Z    7 
lis  ISflT  piT^fita 1.200    0    0 


5  204    3 
inefeirs  to  CftpitAl  e^cpetidi- 
^peaie  accoaQt 3|004    S 


loM  &ccouDt— balance  aa 
ecton'  report   of   Feb.   2, 

eeiors'  f«eB  voted  at  annual 
Qg,  Feb,  U,  18S^  ..........  . 


ya&r  lo  dfite 


241  9  H 

Vil  5  O 

110  4  H 

4.  MO  5  7 


2,JtNJ    0    0 


5,059  H>  3 
eoafer  to  reserve  acoounb, 
J;  preliroj  nary  mid  forma - 
c|.j«n#e-^  Account,  £62.  15a; 
n  dlvidetid  ftt  5  p«r  cent, 
num  fof  httJf-year  to  June 
IT,  £1,122.  Hi.  6d... 2,:i85    6    t) 


Property  and  Assets, 
lod  ptant^^Asal  Dec.  31, 

.. £54,417     H     7 

todate  .... 3,876  19    2 


-an# farmers,    etc.^ — Aa  at 

ISOe .....,.,     10,053    2     4 

to  date ...       1J2S    6    8 


isiied^afl  at  Dec.  31,  1S90  

irmotia]  order^M  at  Deo.  31,  1896. 


f    and     format  ioD      ex- 

iflatDec  .31,  1891... 1,123  12  Ml 

f      and       experimental 

iatl>ee.  31,  1894  ......_       1,880  10    9 


2, 1*74    3    0 

£mM71  13    2 


58,293    7    9 


11JS1     9    0 

W,m'i     I     5 
650  14  Jl 

iil,7*i*^  13    1 


3,004    3    7 
if  era  f ro  Da  reter  ve  aceou  q  tt 
itm ^ 3,004     3    7 


tftod  tooli 

itiire  .« 

raliiation   .....................................  .. 

t  current  supply  and  for  work  done,  etc.         6,191  12 
ad  ,....,...._.........,...,,.„ 87    0    7 


0  0  0 

520  18  6 

117  2  5 

^^,ei9  6  6 


£90,471  13    2 
1  k%D  Loss  Aocot'»T  Vkak  esoim;  Dec.  31,  1897. 

£      e.  d. 
kngei-^ialarieB,  wages,  coal,  water,  and 

Biwa 3,516  13    3 

irgei-nkriefl  and  maintenance  ^.  .........  l^M    6    6 

(a,  taxie,  and  tnauraoce. .,.,.  ........  ,^  309  11  11 

fikaTg«i  —  dltcDtort'  renauneratJoni 
L(k;  d^i»  salarieei  legal  and  acGouut&Dcy 
i^  it«tioD«iy,    itampfl.    telei^rams,    ete^ 

IW^Id. 1,23    8    7 

ttnieddoirn 6.876    0    9 


12,580    0    0 
•ipiadilvfe  OD  liDe  improvements,   etc., 

ff*'^... 476    7    0 

MAdsbttiiturte,  £1,064.  5i.  4d.  ;  on  piir- 
■FttorkM),  £345.    le.  ;    on  loani.  £32. 

Ljwbiiik  overdraft,  £8.  158.  Id. 1,450    8    2 

Ittnjidtiown   ,„., ,„., ,„,,         4,949    5    7 


m,S'B  0    9 

£  i.  d. 

t."W*r-a6«ishold    ..............................       11,099  12    8 

Ni  «*............. 587  11     3 


ijdioflaiape. 

fIr _. 


11,687    3  11 

987  11  5 

2  4  8 

3  0  0 


£12,680     0    0 
■i^t  dowQ,  being  gross  profit  for  year      £6,876    0    9 


EASTERN  TELEGRAPH  COMPAKY, 

The  Karai^  of  Tireeddiile   preaidod    afc     an    extraoFdlnary 

meeting  of  the  Eastern  Telograph  Company  &t  Wiocheater  Houne 
on  Monday  to  confirm  a  reeQlntion  autboriainic  tbe  introduction 
into  Pari  lament  of  a  Bill  for  the  converBlon  of  the  exiatinjr  pre- 
ference shares  of  the  Company.  In  moving  the  neeeefiary  resolu- 
tion, be  Baid  tbftt  aieente  bad  alroady  come  in  very  freely,  and 
they  were  cK>minf^  m  daily. 

Mr.  J.  I>ttnleon  Pender  seconded  the  motion,  wbicb  was  carried 
without  discufldion. 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES 


CONTRACTS  OPEN. 

Briitol.— The  Ele^strical  Committee  re(|uire  tendere  for  214  arc 
lamp'posFaf  for  particulars  of  whicb  refer  to  our  advertifiement 
coKumnft.     Tendera  by  F'eb.  21. 

Bmacols  (B«l|liiiii.>— For  .18  closed  electrio  tramcare.  SpecE£^ 
cabiona  are  to  be  obtained  from,  and  tandem  addressed  to,  the 
SooiQt6  Kationale  deeCbemina  de  Fer  Vioinaox,  Hoe  de  In  Scienoe 
2lk,  Brussels,  by  Feb.  16. 

St.  dutnead  (Fraiioe). —Tenders  are  incited  for  l^htlog  tbe 
town  by  electricity  or  otherwi#e.  Partioulara  are  to  be  obtaiaed 
froint  &tid  tendern  add  relied  to.  Municipal  Autboritlee  at  above 
place  (Department  l.^ire}  by  March  31 « 

BrallA  (RenmRfila).  — Tandera  are  invited  for  tbe  electric  liirlit- 
inir  of  the  town.  The  deposit  required  is  £600.  Specifications 
are  to  be  obtaineci  from,  and  tendere  addroseed  to,  the  Municipal 
Authorities  at  Bralla  by  Feb.  JO  (March  4),  at  4  p.m. 

Pemlirelce  (Ire*ftiid)  —The  Lighting  Gdmmittee  of  tbe  Pembroke 
Township  (co.  Duolin)  are  prepared  to  receive  tenders  for  the 
Fupply  and  erection  of  various  plant,  etc.,  for  particulars  of  wbii^ 
refer  to  our  advertisement  ixtlumne».     Tenders  by  March  5. 

Belmofite  (ft|Mi.ln)  ^  Tenders  are  invited  for  electric  lighting  of 
the  town  for  l.>  years.  Tbe  estimated  price  of  tbe  oonceesion  Is 
500  pesetas  per  annum,  and  the  depoeit  required  is  25  pesetas. 
Tenders  to  Municipal  AuthoritiM,  Belmonte  ^Orviedo)  by  Feb.  IS. 

lff«4i««.— Tne  Secretary  of  St«te  for  India  in  Council  announces 
that  tbe  time  allowed  for  tbe  receipt  of  tenders  bj  tbe  Chief 
Enfzineer  for  Irrigation^  Mad  rat,  for  tbe  utiliaation  of  water 
power  of  the  Periyar  Lake  has  been  extended  from  Oct.  31,  1897, 
to  July  1,  1898. 

MelWitme  (Victoria). --The  Telegraph  Department  of  tbe 
Victorian  Government  Railways  are  inviting  tenders  for  tbe 
lupply  of  alternating -current  transformers  and  one  main  switch^ 
board.  Tenders  to  the  Telegraph  Superintendent's  OBioe,  S(}encer- 
street.  Melbourne^  by  Marcn  21. 

KolOlng  (Deiu&arli)w—For  complete  establishment  of  electric 
lighting  works,  etc  Specifications  are  to  be  obtained  from 
Byraadete  Udvalg  for  ElectricitAtsvaerket,  Sugforer  ^v,.  Lan, 
for  50  kroner  (£3.  34  )  to  be  returned  on  receipt  of  bona  fide  tender, 
and  tenders  addressed  the  same  at  Kolding. 

Bttrge  dl  Oataft  (Spftln)  —Tenders  are  invited  for  the  electric 
Ugh  tin);?  of  th^  town  for  four  year»,  Theeetimated  cost  is  2,500 
pesetajs  per  annum,  and  the  deposit  required  is  500  peeetast 
Specitif^tions  are  to  be  obtained  from,  and  tenders  addressed  to 
Municipal  Authorities,  Burgo  di  Odma  (Province  of  So  via),  by 
Feb.  2t). 

KoToroutflk  (KueKlft).— Tenders  are  invited  for  tbe  construction, 
etc.,  cf  an  electric  tramway.  Tbe  deposit  required  ie  5^)00 
roublee.  SpaciJS cations,  etc.  (in  French),  are  to  b!»  obtained  from, 
and  tenders  addressed  to,  the  Municipal  Authorities^  Kovoroeslsk 
(Bus^ia),  by  March  1  (13).  The  time  has  been  extended  from 
November  16. 

fiiimpatead.— Tenders  are  invited  for  one  or  three  years,  at  the 
option  of  tbe  Vestry,  for  (1)  oih  for  machinery  at  electric  lighting 
station  ;  (2)  carbons,  lamps,  and  other  stores  for  electric  %hting 
statioup  Forms  of  tender  may  be  had,  and  further  particulars 
obtained,  on  application  to  tbe  Surveyor  at  tbe  Vestry  Hall. 
Tenders  to  be  delivered  to  Mr.  Arthur  F«  Jobnaon,  vestry  clerk, 
by  1  p.m.  on  Feb.  16. 

Sailor^— The  Electric  Light  Committee  are  prepared  to  receive 
tenders  for  electric  cables,  specitioatione^  and  any  further  infof' 
mation  required,  may  be  obtained  from  the  Electrical  Engineer, 
Walness-road,  Broughton.  Tenders,  sealed  and  endoreed,  addreesed 
to  the  Chairman  of  the  Electric  Light  Committee,  to  be  delivered 
to  Mr.  Saml.  Brown,  town  clerk,  at  the  Town  Hell,  Salford,  not 
later  than  10  a.  m,  on  Feb.  18. 

Pertemoiitli.— Tbe  GorporatioQ  invite  tenders  for  the  eupply 
and  erection  of  additional  Lancashire  boilers,  feed  pumpe, 
mechanical  stokers,  coal  conveyor  and  elevator,  ecouo miser,  steam, 
feed,  condensing  water,  and  otber  pipes,  chequer  plating  and 
sundry  ironwork,  for  particulars  of  which  refer  to  our  advertise- 
ment columns.  Trade  union  rates  of  wages  and  hours  to  be 
observed,     Tenders  by  Fab.  22. 

Goiietiliftgeti.— Tenders  are  invited  for  the  supply  of  dynamos, 
accumulators,  etc.,  for  the  central  station  at  Frederiksberg. 
Specifications  are  to  be  obtained  from,  and  tenders  addressed  to, 
Frederiksberg  Sporveis-og  KlectricitetB-Aktieeelskab,  Gammel 
Koogerei  No.  140,  in  Kopenha^en  V,  Tenders  to  be  endorsed 
**  Tilbud  paa  del  electriske  Anlaeg  til  Fred eriki berg  Central* 
etation/'  and  sent  in  by  March  12. 


Olaacow.— The  Corporation  are  prepared  to  receive  tendem  for 
the  con^Lruotion  of  eeveral  sections  oi  tramways.  SpecifiGatioii, 
with  form  of  tender,  can  be  obtained  on  application  to  Mr.  John 
V'oung,  general  manager,  8$,  Re nfield -street,  Gla«Kow»  where 
plaoa  can  be  seen  and  any  mformation  obtained.  Sealed  tenderi*, 
marked  **  Tender  for  Laying  Tramways,"  to  be  lodged  with  Mr. 
J.  D,  Marwick,  town  clerk,  City  Chambers,  (ilaegow,  by  10  a,m, 
on  Feb.  18. 

lC«4rld<— The  Secretary  of  State  for  Foreif^n  AOairfl  ha« 
received  a  deepatch  from  her  Majesty  s  Cbar^;*^^  d'Atfairee  at 
Madrid,  enclo«in^  oopy  of  a  Royal  decree  announcing  that  a 
public  auction  for  the  contract  for  repairing  the  national  sub^ 
marine  telejt^raph  cablee  during  the  next  6ve  years  will  be  held  at 
Madrid   on    Ifeb.   22,     Further   particular-i    as   to   the   cables   in 

fneetlon  may  be  inspected  at  the  Commercial  Department  of  the 
breign  Oflice  any  time  iMtween  1 1  and  5. 

Rochdale.  —The  C\>rporatioii  invite  tenders  for  the  following: 
(Contract  No.  1)  iteam  dynamoe,  balancer  and  boostere,  etc. 
S()eci6cation0,  conditions  of  contract,  and  form  of  tender  may  be 
obtained  at  the  officea  of  the  engineers,  Me^i^rs.  Lacey,  CUrehugfa, 
and  Sillar,  10  Detabay  street »  Westminster,  on  payment  of  £.5.  5^., 
which  sum  will  be  returned  on  receipt  of  a  bona  fide  teiidei. 
Tender!},  sealed  and  endoraed  '*  Electricity  Workn/*  must  be 
delivered  at  the  orlice  of  Mr.  Jas.  I^each,  town  clerk,  Town  Hall, 
Rochdale,  by  Feb.  li). 

London.  ft,W.— The  Secretary  of  State  for  War  is  prepared  to 
receive  offers,  ir4  writing,  accompanied  by  com[>etitive  designs  and 
speGtficationB,  for  the  supply  of  portable  electric  search-light 
apparatui?.  General  particulars  as  to  requirements  can  be  obtained 
on  application,  either  by  letter  or  tversonally,  to  A,  Major,  director 
of  army  contracts,  War  OflBce,  Vail  mall ,  S\V,  The  oifer«  and 
deeigDs  must  be  delivered  at  the  War  Offiee.  Pall  mull,  London, 
S.W.,  by  April  27,  addressed  to  the  Director  of  Army  Contracts, 
and  marked  on  the  outside  •*  Designs  for  Search' Light  Apparatus/' 
Caiiierbiiry.— The  Town  Council  are  prepared  to  receive  tenderH 
for  the  electric  wiring  and  fittings  for  the  Beanoy  Institute.  Canter- 
bury, according  to  plans,  specifications,  and  conditions  of  contrnct. 
which  may  be  seen  at  the  olfice  of  the  City  Surveyor,  28,  St. 
Margaret's- street,  from  whom  also  specifications^  with  form  of 
tender,  may  be  obtained  on  deposit  of  £L  Is.,  which  will  be 
retorned  on  receipt  of  a  bona  fide  tender.  Tenders  to  be  lodged 
with  Mr.  Henry  Fielding,  town  clerk,  sealed  and  endorsed 
''Tender  for  Wiring  the  Heaney  InstiLuto,"  by  Feb.  23.  at  10  a.m. 

Qiilptueoft(SiMii).— The  Secretary  of  State  for  Foreign  Affaire  has 
received  a  despatch  from  her  Majesty's  Consul  at  BilbaOi  reporting 
that  the  Provisional  Hoard  appointed  in  connection  with  the 
electric  tramway  which  it  is  proposed  to  lay  from  Zuoiarra^a  to 
Zaaiey&,  in  the  province  of  Guipozcoa,  invite  plans  atid  tender,  to 
be  received  by  February  28,  for  the  construction  and  ef|uipment 
of  the  line.  Further  particulars  of  the  conditions  of  the  tenders 
for  the  above  named  tramline  and  branch,  which  together  measure 
30  miles,  may  be  inspected  at  the  Commercial  Department  of  the 
Foreign  Office  between  1 1  and  6. 

laemdon,  M.W, — The  Vestry  of  St.  Pan  eras  invite  tenders  for  the 
supply  of  dry < back  marine  boilers,  lift,  di.'^meter,  Klft.  tiin.  long, 
with  superheaters  and  brickwork  seatingH.  Copies  of  specifica- 
tion, conditions  of  contract,  and  form  of  tender  to  be  obtained  on 
appliciition  nt  the  Klectrieity  Defiartment  Oliieos,  57,  Pratt  street, 
Camden  Town,  N.W.,  on  payment  of  a  deposit  of  j£l,  which  will 
be  returnable  on  receipt  of  the  Hpecification,  accompanied  by  a 
bona  fide  tender.  Tenders  to  be  sent  to  Mr.  C  H.  F.  Barrett* 
vestry  rlerk,  Vcwtry  Hall,  Pancrasrood,  London,  N.W'.,  endorsed 
''Tender  for  Boilers,  etc./'  by  12  noon  on  Feb,  22, 

GArlUle.— The  Cor(»oriition  are  prepared  to  reoeive  tenders  tor 
the  erection  of  a  centml  electric  Ugbtiog  station,  consisting  of 
engine-house,  boiler  houne,  ulfico,  itoree»  ehimney,  etc.,  in  James- 
street.  Porions  desirous  of  tonderiDg  for  the  above  works  may 
inspect  the  drawings,  stipulations,  and  conditions  of  contract,  and 
obtain  a  copy  of  tne  specification,  bill  of  quantities  and  form  of 
tonder,  at  the  odice  of  Mr.  Uenry  C.  Marks,  A.M.LC.E.,  city 
engineer  and  surveyor,  :iO,  Fisher  street,  ( 'arlisle,  on  depueiit  ul 
£1.  U,  for  each  trade,  or  £3.  3s.  for  the  full  set,  returnable  on 
receipt  of  a  bona  fide  tonder,  ftml  the  return  of  the  euecificatioo 
und  bill  of  iiuautitios.  Settled  tenders,  endorsed  *' Tender  for 
Electric  Lighting  Station,"  to  be  delivored  §X  ibe  City  Enginoor's 
OfBoe  by  10  a.  m.  on  Feb.  25. 

lUMlMi  —The  Urban  District  Council  aro  prepared  to  recoi%'e 
tendeni  for  the  foUowinf;  :  (Contract  I)  central -station  build  in  ^r, 
foundations  for  plant,  etc.;  fJ)  ^a*  producinff  plant  for  *21M}  h.p.; 
(3)  three  double  cylinder  ^a^  eni;itie««,    total   3r»o   h.p.,  (4)  throe 

•ItemetorH,  total  *J36  kw. ;  r'    - i-  ' ♦     '    ........jrotl 

oMm  ;  (6)  ttlt«riuitlng-currc  ^h 

boerd  ana  lhp<trumeot«i  (H)  <  •  li>. 

Belled  t  irked  **  Electric  Lighting,    mu»t  bo  ««nt  in  to 

MoMTs.  and  Hobson,  clerkii  t^j  the  Council,   ICcflditch, 

by  Feb  of  tlie  specifications  can  bo  obtained  from  Mr. 

J.  A.  M '  M  .LF  K.,  Hornchurch,  Rfse^c,  consulting  engineer 

to  the  i  <>un<  M,  im  payment  of  adepOMitof  £2,  2s.,  which  will  be 
returned  on  receipt  of  a  bona  fide  tender. 

SI,  Helena.— The  Corporation  Invite  tenders  for  the  follow  in  fr 
w^k  in  ooofieotioQ  with  the  eupplj  of  eleotricity  for  electrio 
(raeHoo  I  enginee,  ooodeoaere,  dyeamoe,  ewf t«bboard«,  battery, 
oveiiieid  oooductors,  polet.  and  other  appurtenances.  Copies  of 
the  epeeilieation  may  bo  obtained  from  BIr.  \\\  J.  Jeeves,  town 
clerk,  00  piymaDt  of  £25  (to  be  reiamed  on  reoeiDi  by  the 
Cor})Ofetl<Ki  of  a  boiui  fide  tooder).  Specitioations  aoa  drmwint^s 
oan  be  seen  at  the  t«mpoiery  olioe*  of  Ur.  J.  Hopkloeeii,  y.R.S., 
M,   Vtctoria^atreot,    Loaded,  «fid   at   'JO,  Frlfkoeee^lftei,   Men- 


Chester,  and  at  the  Town  Hall,  St,  Heleiuu    T 
also    be  prepared    to  consider   any   teiMiere 
alterations  or  other  arran{;ement  or  system  tbeii  i 

desire  to  specify.     Tenders,   on  the  pr«afsri)>ed    

delivered  at  the  office  of  the  Town  Clerk  not  la«er1 
iHtW. 

Kfrreineiit  (Cheshire).— The  Wallasey  Urban 
Invite  tenders  for  the  following  works  -tijl*  (oji 
and  excitor  t  [f^)  two  Lancashire  steam  boiieta  i 
steam  boiler  ;  {r)  condensing  amiaratus,     Qopiv 
tion!4  may  be  obtained  on  application  to  llw 
Crowther,  Hob  and  Water  Work#.  Great  Floftt^ 
A  charge  of  £2.  2e.  will  be  made  for  copy  ol  eao 
be  returned  on  receipt  of  a  bona  fide  tender. 
the  form  provided  for  the  purpose,  addressed  to 
the  <ias.  Water,  and  Electricity  Committee,  < 
for  Engine  and  Alternator,"  or  any  other  ooob 
may  be,  to  be  delivered  at  the  o0ioe  of  Mr.   H*  ^ 
Public  Ofiices,  Church-street,  Egremoat^  Ch 
March  17.     Contractors  will  be  required  to  enter  I 
approved  sureties  for  the  performance  of  contracts 

Nerthwleh, —The  Weaver  Navigation  Tmetene  M 
for  the  construction  and  erection  of  the  neoeaaanr  il 
plant  for  lighting  and  working  the  new  swingbnd|^ 
wich.     The  current  will  be  supplied,  by  the  Kortlii 
Supply  Company,  and  while  the  machinery  wHl 
structed  on  the  general  linee  laid  down  In  the  ap 
shown  on  the  drawings,  the  detaite  will  be  left 
crction  of  the  contractor,  who  will  be  e&iJeoUid  to  i 
information  and  drawings  to  enable  a  deciaion  to_^ 
to  tho  suitability  of  his  (jroposals.    The  speoifie 
may  be  seen,  and  all  further  information  obtained«1 
Saner,  Engineer's  Offioe.  Weaver  Navigation,  No 
after  Feb    14.     Tenders  and  plans  will  have  to  be  i 
*'  Tender  for  Electric  Plant."  and  addreeeed  to  tli«  < 
Navigation  Offices,  North  wich,  on  or  before  Ms 

Sophln  (BnlgariAK  Varoh  5-17.— Her  Maje 
State  for  Foreign  Atlairs  has  received 
Mojeety's  Agent  and  Consul  General  at  Sophia  to  1 
the  Municipality  of  Sophia  have  tasned  a  notice  iav 
(a)  for  electric  lighting  of  the  town,  town  ball,  mm 
bairacks  ;  {i)  for  an  electric  tramway  for  tho  town  i 
ing«4.  Only  bona  fide  electrical  firms  are 
Tenders  must  be  in  by  Mart-h  5-1",  at  II 
cortiticate  of  the  National  Rank  of  BttlgarU 
accompany  each  tender  ;  also  dooumenta  showinf 
tracting  firm  has  already  successfully  carried  ont 
If  up  to  the  10th-22nd  of  March,  at  la.30  a.m.,  s  ] 
reduction  of  at  least  *>  per  oenU  per  kilowatt- hi>ur 
tender  is  received,  a  new  adju4ionlJon  will  take  ti' 
day  at  1 1  a.m.  Spedficationa  are  to  be  olllaJiieil 
of  the  above  town  (8s.  prepaid),  where  tenders  ara 
Further  particuhirs  may  be  obtained,  and  a  cop^i 
tion  and  other  papers  may  be  inspected,  on  aj 
Commercial  Department  of  the  Foreign  Otfice,  ' 
of  1 1  and  :k 

WaUord.— The  Urban  Di.*tr  uvite 

supply  and  erection  of  the  foil  ^Section 

plant,  water  tube  boilers  and   in.*iii^;i",   wi-wti 
injectorvi,  etc.   st^im  alternators  and  eiotleve, 
fittings,  etc.,  ateam  exhaust,   blow  off.  and 
water  tank,  etc.;  (B)  switchboard  and  all  oon 
head  travelling  crane  ;  (!>)  conduits  and  nudos  for  gei 

(E)  public   lighting   and   a<Laptation  of    eiUting  p 

(F)  transformers,  nub  itatlons.  and  swit4*hing  gear:  1 
and  poets.  Tenders  mav  be  sent  in  for  any  aection  ei 
for  the  whole  of  the  seottons*  but  not  for  part  nt  a  i 
ground  plan  of  works,  plan  of  ■treeta,  etc*,  and  I 
with  forms  of  tender,  may  be  obtained  at  theoffioiiol 
Hawtayne,  consulting  engineer,  Mansion 
Bucklersbury,  E.C,  on  and  after  Feb.  14,  on  imn 
which  sum  will  be  returned  on  receipt  of  a  boi 
Tenders,  sealed  and  marked  '*  Tender  for 
must  be  oddreseed  to  Mr.  H.  Morten  Turner,  olerk  b§ 
at  the  Council  Dtftcea.  Watford,  and  be  deliverai 
12  noon  on  March  111. 

RESULTS  OP  THIDIRS^ 

Newport  (Men  h  -The  CV>rporatlon  have  aooepced 
C.  1>.   Phillips,    Kmlvn  Works,  at  £9Qft,  for  a 
lighting  ^lant  at  Went  wood   waterwoHca.     Thltty 
were  received. 


Bnmlejr,— The  tender  of    Meetn.  ih 
Hirmingham,    for   the  sup^dy  of   two 
with  dynainoa  for  the  electrio  lighting  al 
ha»  been  ivcceptcd. 

T»rr«teBa.~Tho  tender  of   D,  Jmi  0«nd  (iIm 
for  the  construction »  eta,  of  a  tele(  ' 
Spain --At  the  time  noted  by  at — hee 
deciaioo  of  the  Spanish  Poatmaater -Genera]. 

Bajvlej.— The  following  teodeii  have  In 
in  conneotion  with  tho  extoneioo  of  Iho 
J.  Foster  and  Co.,  ironfounder,  £S50.  5e.i  W< 
£100  *,  Owon  and  Co.,  plumber  and  glaiier,  CMS ; 
plasterer  and  painter,  £90. 

St.  Vaaema.— Tho  Vaitry  haw  aceepiwi  •!■ 
Fowler  Waring  Cable  Company.  Umitod,  In  iIm 
Tin.   ttid.,  in  oonneoUoo  widi  m  work  for  lk«  • 
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mht  to  Queen 's^creiCflDb,    Matdeo-road,  and  Prinoe  of 

w^ — 'The  tender  of  the  WeBtinp house  Electric  Compftny, 
to  equip  th^  Eiow  tramways  to  Bolton  aod  Ufeut  Hortot] 

working,  for  the  iuoa  of  £14,664,  baiB  been  accepted .  The 
'  tenders  Are  also  recom mended  for  acceptance  :  Mefers. 
Bro@.,  and  Co..  Limited,  for  the  supply  of  two  dynamos  at 

aleetricity  wotkB  in  Val by-road  for  £2,800,  and  extra 
for  £600,  and  l^leesrs.  Willani  and  Robin  eon  to  eupply 
vo  600^b,p.  «team-en^ne«  at  the  Bame  works  for  £4,5!)0. 

m^ — The  foUowmB-  tenders  have  been  received  for  etectnc 
lo^  of  MeeiFB,  Welcb^  Margeteon,  and  Ci)»^s  new  ware- 
oorluie,  E.G. : 

■f  ..».....,..,..............„„« .....£1,183    2    0 

dOo ..,.. 1,004    1    0 

i,  Tktnplin,  and  Makoviki    ..,,...        904  16    3 

mdCb;.,.. ,, .....,„ 770  16    0 

.ttaodCrookea  (accepted),., ,...^...       702  12    0 

%.  &W. — The  following  tendeni  have  been  received  for 
urbt  wiring  of  the  Abbey  mansions,  North  Blocks  Vielona' 

And  General  Engineering  Company   ,.,..,......  £1,666    0  0 

dna,andCo* 1,242  14  0 

af  ,.,.... 1,147  10  0 

iOorham ,,.„,  1,095    0  0 

it  Tamplin,  md  MakoTski 1,046    2  6 

kwrten,  and  Down ...............,*..  991    9  6 

iHinond,  and  Co 96S    0  0 

mdOo. ^  90§  15  0 

mingway  (accepted) 83812  0 

«&r — Tfae    Town    Oonnoil  haTo  reoalved   the    follow  itig 
or  the  completion  of  the  electric  light  wiringi  etc.,  of  the 
kU,  Brighton  ? 
lod,  Ann  J  and  Navy-mansions,  Victona-atreet, 

I,  aW-  (accepted) ..._ £705    0    0 

mm^  Kiila,  &nd  Go.,  79,  Treyely&D-bniiding»j 

liter „...       860    0    0 

MOi^  60»  Western-road,  Brighton B99  14    0 

d  snd  Son,  36,  North-street,  Brighton 986  10    0 

httTtaHi  and  Down,  Limited,  82a,  New  Bond- 

London,  W...,.,.. 1,010  15    0 

ir  and  Oe,»Iiniited»Sloane-»qn&re,  London,  W.  1,233  5  6 
-Only  *bove  tenders  were  entertained,  bein^  the  only 
I  oomplied  with  the  conditions  of  the  speciflcatioi],  which 
ibe  niDmitting  of  samplci^  of  materials  and  fitting^a  pro- 
be oeed. 


BUSINESS  NOTES. 


. — Tbm  GorporatiOTi  ie  applying  for  powerB  to  instltnte  a 

ig. — ^le  IHstrict  CooncU  have  decided  to  introduce  the 

gilt  into  their  dii^trict. 

Lr — Tha  Council  are  propoeing  to  purchase  a  site  for  an 

J  electric  lighting  station. 

M  Tr&t&w«7S. — The  Conncil  have  agreed  to  the  purchase 

at  Kelliam  Island  for  a  generating  station. 

biroQS]&.^A  London  company  has  approached  the  Town 

villi  eovpect  to  the  electric  lighting  of  the  town. 

m^rmm.- — The  Vestry  have   decided  to  lay  mains  in  St. 

-e^»d,  Begttots  Park^  and  Lime-str^t^  Camden  road, 

r*^f***  Deetrle  anmulF  OompAiiy.  —  A  meeting  of  this 
f  waft   held   an    Tuesday  laat.      The    proceeding!}   were 


it,^Mr.  Frank  3aitey  has  received  a  deputation 
Trent    with    respect    to    the    electric    lighting 


■bftA-^^The  Urban    Diatrict    Council    have    agreed    to 

kt  tlio  snpply  of  electricity  to  the  district  at  an  estimated 

£16,000- 

fttrA. — The  City  Fathers  are  urged   by  the  local  Pre^s  to 

bod  money   from  the  company  wishing  to  lay  down  the 

tnccion  echeme. 

li^^The  Local  Gof'emment  Board  have  eanctioned  a  loan 

UQ:  to  be  applied  in  repairing  and  completing  the  electric 

[Wfgbem  of  the  city. 

ir.^^The  gas  company  report  that  the  demand  for  gas  has 

li  iligbtly  oving  to  the  introdactlon  of  the  electric  Light^ 

I  te  mnoiber  of  consumers  had  iacreaied, 

hMM,  Flt^idllly. — The  Vestry  has  decided  to  co-operate 

li  Cbrporation  in  an  application  to  the  Treasury  for  an 

f^to  thu  ooet  and   efficiency  of  the  telephone  service  in 

L 

fitmUlMf — I  to  is  pfopoeed,  in  view  of  having  a  fresh  agree- 

fefc  lb»  nloctric  ligbUnt^  company,  to  obtain  their  termf? 

IMiMiOD  ol  tlM»  arc  Hghtiog,  and  also  for  three  years' 

liMii%hcixig. 

liiAa^The  Cofnmi^sioneri  have  reiu^lved    to  adopt  the 

^  ^J^tfrg  iTstem  for   the  town«bip,  and  to  apply  to  the 

InsBBnt   Bo»rd   lor  a  loan  of   £33,000  to  defray  the 

Milifalvodvefeion. 

|1— lit  Ao   mooting   of  the  Vestry  it  was  said  that  the 

iMifailig^b  baring  pfored  a  failure,  tho^  had  applied 


for  powers  for  electric  lighting,  whioh  he  hoped  they  would  succeed 

in  getting  at  no  distant  date. 

Bromley. — The  electric  lighting  scheme  waa  further  discussed 
at  tho  meeting  of  the  Urban  Diatrict  Council  last  week^  but  the 
debate  wa»  again  adjourned* 

HampateaC— The  Vestry  Ham  decided  to  apply  for  a  loan  of 
£4Q,{}m  from  the  London  County  Council  in  order  to  pay  for  some 
very  extensive  plant  for  electric  lighting  it  has  just  added  to  the 
central  station  in  Fin cbley- road. 

PeterlKirongb.-Mr.  W,  O.  £.  Meade- King,  M.I  C.E.,  Local 
Government  Board  Inspector,  held  an  enquiry  on  the  Bth  inat* 
into  the  application  of  the  Town  Council  for  sanction  to  borrow 
£15,000  for  electric  lighting  purpoeee. 

Fenzanoei.  —  The  Municipal  Electric  Supply  Company  are 
writing  the  Fen/.&nce  Council  to  induce  it  to  place  the  electric 
lighting  of  the  Ijorough  in  their  hands,  A  free  trip  to  Brighton 
is  suggei^tcd  at  the  com|)any'e  expense. 

Wednealinry. — The  Mayor  said  at  the  quarterly  meeting  of  tfae 
Council  that  it  was  big  intention  to  bring  tlia  matter  of  electricity 
before  the  town  either  by  calling  a  meeting  or  some  other  means, 
in  order  to  get  the  public  opinion  upon  the  question. 

Derby. — The  Town  Council  have  passed  a  resolution  that  £346 
be  granted  for  wiring  Ford  ^street  yard  stable?,  etc.,  eo  that  they 
could  be  lit  by  electricity,  and  that  application  be  made  to  the 
Local  Government  Board  for  sanction  to  borrow  the  same, 

W.  T.  Beiiley*fl  Telegraiih  WorMa  Compamy.  idmlted.^The 
directors  of  this  Company  have  resolved  to  recommend  a  dividend 
at  the  rate  of  12  per  oent  per  annum  on  the  ordinary  sharee, 
including  the  interim  dividend  of  3  per  cent,  paid  in  September. 

EdinbuTglL  —The  Lord  Provost^s  Gommittee  is  considering  the 
advisability  of  constrneting  a  tramway  from  Preston -street}  Edin< 
burgh,  via  Dalkeith -road,  to  Joppa  and  Portobello,  returning  by 
Me^owbank  and  Waterloo^ place,  to  be  worked  by  electric  hanu^e. 

KtrlMMildy.  —The  proposal  to  introduce  electric  tramways  and 
traction  in  Kirkcaldy  and  district  is  being  favourably  received. 
The  provost  and  magistrates  of  Dysart  have  appointed  a  com* 
mittee  to  confer  with  the  Kirkcaldy  committee  on  the  whole 
subject. 

Telegrapb  Cenatmetloii  and  Mabiteiiaiice  Cotnimiiy. — The 
directors  of  this  Company  propose  paying  a  dividend  of  10  per 
cent.  (£1.  4s.  per  share),  subject  to  the  audit  of  the  accounts,  in 
addition  to  the  5  per  cent,  already  paid,  making  15  per  cent,  for 
tho  year  1K97. 

Ipswloh^ — ^ After  a  strong  debate^  it  has  been  decided  to  refer 
eeveral  ofiers  from  companies  to  take  over  the  electric  lighting 
provisional  order  to  a  oommltiee  for  consideration.  Those  in 
favour  of  the  Corporation  carrying  oub  the  scheme  themielvet 
were  out- voted* 

Ne^  Catolosae. — Meesre.  Cole,  March  en  t,  and  Morleyt  of 
Bradford^  send  us  their  new  catalogue  of  independent  condensing 
plants.  We  note  that  this  drm  have  Introduced  electric  motive 
power  for  driving  the  cireotating  and  air  pumps.  The  catalogue 
18  well  illust  rated  t 

Beetle.  —  Contracts  have  been  accepted  for  the  boilersi 
machinery^  plant,  mains,  and  other  works  required  in  connec> 
tion  with  the  supply  of  electrical  energy  in  Bootle.  Theee  are  io 
accordance  with  the  plans  and  specifications  prepared  by  Mr. 
Thomas  Lodwick  Miller. 

Mltohelatown* — With  reference  to  the  Mitchelstown  electric  light 
scheme,  the  plans  and  mar^  of  which  have  been  lodg^  in  tne 
Houses  of  Commons  and  Lords  for  parliamentary  sanction,  the 
local  guardians  have  given  notice  that  they  will  on  Mirch  17  nexb 
ask  the  local  authority  to  make  good  the  statutory  requiremeiite. 

Darwen.— A  motion  that  the  Council  apply  to  the  Local  Goveiti- 
nient  Board  for  sanction  to  the  borrowing  oy  the  Corporation  of 
£:t(),0(Mi  for  electric  lighting  purpoeos,  and  including  the  site  of 
station  on  Shorey  Bank  Estate,  and  £!2T<>  for  site  of  destructor 
proposed  to  be  combined  with  the  electric  station,  is  before  the 
Cor{>oration, 

Deronpevt.— It  has  been  decided  by  the  Borough  Council  to 
retain  Prof.  Kennedy  as  consulting  engineer  to  the  Corporation, 
and  to  request  him  to  report  upon  the  bOHt  means  of  exercising 
the  powers  conferred  by  the  Devon  port  Electric  Lighting  Order, 
with  special  reference  to  the  question  of  public  and  private  light- 
ing, motive  power^  and  utilisation  of  heat  for  refuse  destructor. 

Seorhotrengli  Eleetrlo  Siipi»ty  drnkprnotw^  Llsslted. — This  Com- 
pany has  made  a  profit  on  the  yearns  working  of  £2,041,  as  a^ainat 
£1,617  in  1896,  and  a  sum  of  £1,845,  is.  D|d.  is  available  for  diatri- 
bntjon.  The  directors  recommend  that  this  should  be  applied  in 
paying  a  dividend  of  5  per  cent,  ileea  income  tax),  which  will 
absorb  £1  650,  leaving  a  balance  of  £im.  lis.  94d.  to  be  carried 
forward. 

Blrkeiilieftd. — At  a  recent  meeting  of  tfae  Council,  the  Gas, 
Water,  and  Electrical  Committee  reported  that  they  consid^^ 
tho  time  had  now  arrived  when  they  should  appoint  a  reeidenb 
electrical  engineer  for  the  borough.  The  cjuantity  of  electricity 
now  applied  for  wae  et^ual  to  what  they  were  able  to  supply  by 
their  present  plant,  and  an  early  extension  would  probably  be 
necesB^ry. 

Bradltord.— At  a  meeting  of  the  City  Council  on  Tuesday,  the 
iJha  and  Electricity  Buppfy  Committee  recommended  that  the 
electrical  engineer  be  authorised  to  extend  the  electric  cables 
along  White  Abbey-road  from  Westgate  to  Carl  isle- road.  A  sub- 
committee baa  been  appointed  to  inspect  central  electrical  stations 
on  the  Continent  supplying  currant  for  tightiiMg  yut^^fCifteA  wc^ 
tramway  traction, 
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KlddttrmlBs€«ir  and  Stotirport  S1#atHo  Tramway  Compmnj, — 
Tlie  ordinary  general  hajfyearly  nipctini^  of  thi«  Comf^mny  will  be 
Md  at  rhoir  oflBcw,  Donioftton  House,  Norfolk  a treet,  Strand. 
London,  W.C.*  on  th«  24th  ItiBt,  at  3  p^in.,  for  the  purpoeo  of 
election  of  directors,  and  for  trandaeting  the  ordinary  businMv  of 
the  Company* 

Mimletpal  Offioere'  AseoolattoB.  — The  Btt^bt  Hon.  the  l^ord 
Mayor  of  I^ndon  will  preeide  at  th©  annual  {^onoral  meriting  of 
the  Miinicipnl  Offioont'  Aflsociation.  to  be  bold  in  th*  Council- 
ohamber,  iiuildhall^  [x>ndon,  on  Tue^dAy,  Feb,  22,  iit  7  n.m., 
•iipporti>d  by  J.  L.  Wanklyn,  £pq.,  Id,  P.,  JameM  Bailev,  Eoq  , 
M.P  ,  Major  Dalbiftc,  M  P.,  L.  Atherloy  Jone»«  Esq.,  M.P.,  J.  H. 
Rutherj^Wn,  Ei»q.«  nod  otheri, 

Parttierslklp.  -  We  are  informetl  thiit  havinic  neifotiiited  the 
rocont  trar)iiif«>r  of  the  buAineiM  of  the  Fowler- Wjirintf  Company  to 
tho  Western  Electrio  Company,  Mr,  Marvyn  0"<  <orman  hn«  twined 
with  Mr.  E.  H.  Cor,en§  Hurdy,  chief  lum/ttant  to  the  Brush  Com- 
paM>  >  enifineer,  in  an  examination  of  Continental  and  American 
fueihoda,  with  a  view  to  a  ^ubMqtieDt  partnerfihip  in  coniiu)tin|< 
work  on  their  return  to  London, 

lellotton. —The  report  of  the  Electric  Uj^htinij  Committee  of 
the  V^eetry  for  1«9T  ^howis  a  profit  on  the  seoond  year'n  working 
oi  £i  432.  The  number  of  units  imld  in  189(1  wt%a  '^H»0(JO.  Lest 
year  5(Uj()iK»  unit«  were  sold.  With  an  inereaned  csoet  of  pro- 
duction of  ^1  T>er  cent,  the  output  hits  advanced  G9  per  cent.,  and 
the  revenue  62  per  cent.  Tho  (;ro»0  profit  in  lM9t^  only  amounted 
to  21  per  cent,  in  the  revenue,  but  last  year  it  roe*  to  ni\  per  cent, 

QrtsMliy.— At  a  meetinK  of  the  Public  Li^htin^  Cutnmitt43e  of 
the  Corporation  InM  week  it  wa^  do**ide(i  to  recommend  to  the 
Town  Council  that  Prof,  Kennedy,  of  I^ndon,  be  R^kcl  to  prepare 
an  estimate  of  the  ex|>endiiiire  for  the  putting  in  of  an  electric 
lighting;  installation  for  Grimnby,  and  that  application  ihould  be 
matie  to  the  Board  of  Trodn  to  approve  of  the  achome,  and  to  the 
Local  itovemment  Board  for  sanction  to  borrow  the  neceeeary 
mcmey. 

Kew  Cyele  Lantp.— A  new  acetylene  iraa  cycle  lamp  has  been 
plnceil  on  the  market  by  Mea^rr).  H.  Foiitum  Phillips  iind  C^., 
Guildford  Klectricol  Works,  (»uildford.  It  m  made  ol  silver  pUt-^J 
alamiaium,  and  the  ga«  m  produced  by  dimply  reirnUtin)?  the  How 
of  water  on  to  the  carbide.  It  i^ivos  n  white  li^ht  of  20  c.p. 
After  thia  re»ult  the  irm  mif^ht  now  with  profit  concentrate 
their  effort!  «|»on  the  production  of  a  really  serviceable  electric 
cycle  lamp. 

Smoking  Conoerta,  — The  aoiokins;  oonoert  of  the  staff  of  the 
City  of  [/mdon,  the  Mvtropoliinn,  and  the  Ix>cidon  Electric 
lifhttnff  Companion  wHI  be  held  at  the  Crown  Fl<>om,  Fredmiuiona' 
Tavern,  Oreat  Queen  utreet.  Holb«*rn.  W  C.,  on  Frj<ft-  "«  »  'nnL, 
V$m,  at  7-3f»   p,m,      Mr,    P,   W.    D'AUon    will    pr^  -ir* 

Drake  and  (torham's  emplr>y<>w'  iimokinff  concert  wi  i   at 

tihe  Uronv*»nor  HaU,  200,  Buckingham  Palace  road,  to-day,  Utb 
lost,,  at  7.45  p,m. 

Wew  Catalofffie.  — Wo  have  r*»oeived  Me»ir».  Alley nnd  Maclellan'd 
new  U*t  of  their  *•  Sentinel  *'  »team  entrineii.  It  will  bo  remembered 
by  our  readem  thnt  thii<  firm  make  th*  "  'i.iui»e  type  of  online 

under  the  above  dmtinctive  name.    T\  .  lly  descriptive,  nnd 

eoableff  the  reader  to  pather  th*^  '^'••'  .. .  .^tU  of  the  entrine*  in 

question.     The  lintii  of  brake^t  for  the  vnHoup  '^tT^ee  of 

eofrlnes  with  different  boiler  pre  nont  handy  for  referoooe. 

We  are  also  glad  to  not^  that  pricon  are  ^iven, 

B9aUieae  Amalcainalloa.  —  We  understand  that  the  wall  known 
buslnesii,  MsiMire,  O,  R.  De  Wilde  and  Co.,  carried  on  for  the  fiast 
12  years  hv  Mr  ^Arirge  Rex  worthy  I>©  Wilde  ftt  !<»  and  M.  Archer^ 
Street,  -"  onus,  has  been  t  itnos 

Potter  iaal(ramate<I  «:  ried 

on  at  4i,  .i^juvn  '*roet,     Mr,  i^^  nuv^*    Mc«ar«. 

lN3tt«r  and  Sons  a  future  have  the  wrought- 

mm,  brasi,  and  r  ,  ,  ^urtmentof  thci 

Biid4erefleid.— At  a  meeting  of  the  Oenoral  PuriMisos  Committee 
of  the  Cor[K>ration,  on  tho  8th  in«t,,  it  wa«  »taterl  that  the  apf>h« 
eation  for  a  municit>al  telephone  llrcnse  had  been  r<<fuiMHl  by  the 
Poetmaiiter-(^eneral.  A  stjh  rrunnnrroe  wan  Hp|»o»ntet|  to  consider 
term*  of  agr©em+  i  il  Telephone  (Company  with 

re^rd  to  their  '^i  oir  wires  underground.     The 

CbrporatioQ  had  previout«iv  reruveri  thia,  and  at  theaame  time  bad 
oanoelled  an  agfeipment  with  referenoe  to  ibe  overhead  isiree  ol  the 
oompany. 

Ckelie&tiAiB.—The  eiectrtoal  engineer  has  reported  to  the  Town 
OouTidl  that  the  two  new  bolters  have  boon  eroetod  and  labjoc^ted 
to  a  hydraulic  test  with  satisfactory  rosults  i  that  the  timt  t.^.'<»  kw. 
aisam  alternator  hfLf  been  practically  completed,  and  that  li  will 
be  ready  for  '  u  trials  on  the!th  prov,;  tliat  giKnl  prugrees 

baa  been   w.  •    the  building  evtensitms  during  the  past 

month,  and  wmt  n  rtintinuaooe  of  the  present  mild  weather  Ibe 
nores,  battery -room,  etc.,  should  be  floiabed  iti  aboat  aAOther 
nioiith'i  tim*' 

Mertfcrr  ^r  of  the  Urban  District  C4)uncil  a 

leitier  was  r  i    .f  Trade  to  the  effect  that  after 

*  of  the  District  Council  In 
f'^  had   re%-nked   tho  pro^^isional 

y  Mce  of  motion  was 

tabled  ^'  a  num  in  iba  nait 

■Nffiatw  M  ^n  v^^prrx  to  repoTt  «fioa  ihm 

■ItoiriB  ligi'  1  prokjably  oo  a  solMMie  of 

^MlHetramv.  .^ 

1»p>  w.  X  B.S.  AeewB«l«i«r  Oaaipttfty.-— ThU  was  a  motioo 
for  judf  nofii  as  a  eborl  cause  in  delMll  of  deleiieev  beard  by  Mr 
Jaatioe  Homer  on  Salnrdey  last.    Tlie  ComfMaiy  was  Inoorpormted 


In  18%  for  the  purpose  of  carrying  on  botlaaM  aa 
of  electrical  batteries,  and  the  plaintiff  was  the  boi4ii 
tures  in  respect  nf  which  the  company   had    mac" 
company  named  New  and  Mayne  were  ^ho  made  d 
being  interested  in  the  taking  of  the  aoceiiats.  Mr 
made  the  usual  orrler  in  a  debenta re* holder's  aotioo; 

StflMB   mmd   BwKEk   UkiltoA   SloetHe  Ll|>i 
directors  of    this  Company  have  resolved  thai 
account  of  tho  dividend  of  the  current  year  bo  ii 
of  r»  |ier  cent,  p^^r  annum,  lees  income  tax,  oo  the  **  A" 
res|iect  of  the  half-year  ended  Dec,  .^l,  1897.     This  vtH 
at  Is,  &i.  per  ahare  oo   the  uarti  «  shares 

2*4  6ri^   per  share  on  the  fully  |  %res. 

The  payment  will  be  made  upon   mc  register  as 
Hth  in^t.,  and  the  dividend  warrants  will  bo  iasuod 

Newbargli,— A   representative    from    the   Nali 
Company  has  been  making  enquiries  regarding  tbe  ad* 
opening  a  telephone  exchange  huro  connected  witlii, 
junction  wire,  from  which  oommi  ivn  be  i 

the  company's  system  in  Sootlao^i  ■■i..  and  I 

of  the  Post  Office  trunk   wires,     TUi:  Uirme  are  stal 
annual  rental  for  premises  within  half  a  mile  of 
communicating  with  outside  towns  an  additional  fee 
M.  for  Perth,  i Dundee,  and  Kirkcaldy  to  ftd,  for 

Iiambetli.  —  At  the  last   meetioc  of  the  Vesi 
Committee  reminded  the  Vestry  that  tbe  Sooib 
Supply  Corporation  hai]  undertaken  tosupplyetiorgy 
for  25  arc  lamps  to  be  erected   by  the  V'estty  to 
The  committee  submitted  a  list  of  positions, 
tiie  Triangle,  Kennington  (-ross  ;  Nine  Elms4aQ0 
Brixton  ;    Kenoington   ChurcJi  ;    Tutse  hill    sod 
Swan,  Stock  well  ;  corner  of  Brixton  and  Atlantic 
road  and  Camborwell  New- road  ;  and  two 
Loughborough  Junction.     These  were  approved. 

Uaootn. — Tbe  ElectMc  Lightintr  C^)inriiitto«i  hnve 
Me<««)r8.  Ctoae  having  withdrawn  e 

the    electric    lighting   ittation,    ('> 
Wright  and  Son  undertake  the  work   at  th«  raiiMi 
Tho  committee  resolved  to  request  the  Finance  Cooij 
Corporation  stock  to  raise  £10,000  for  the  electrle 
and  contracts.     Tbe  elecuical  eogineor  has  been 
invite  tenders  (I)  for  aut'tilviti*  fi««  tiiiiK#.r  fn?  the 
electric  Itgbtiog  wires  i 
pillars^  brackets,  etc.,  t 

SoQtliwark  ^At  the  moeung  ol  the  Vestty  of  81.  Oeaj 
Martyr  were  discussed  reporrv  rtrrocn mending  (I)  that  Umi 
committees   as  to  the  disposal   of  dn«t  and  electric  ligfei 
amalgamated  under  the  title  ol  the  *'  Eloetric  Lightiag  aa 
Disposal  Committee '' :     "  .i    .  .»        .  -  ..  ij  o| 

and  Brush  Provincial  F  uirrri, 

approved,  and  that  the  L.,;. .  ...  . .,.«  PoiS 

General  be  also  reooi&iiieiided  to  di-  Se  pleas* 

that  this  committee  be  empowered,  ii  r  ooeseary,  M 

ex  pert  ad  vice  with  regard  to  tbe  provision  ui  mit  sieocrie  laiaii 

Brltlali  Xteetrle  TreettOB  OempAny.  -Ttie  Electric  aul  i 
Investment  Comfiany  have  offered  for  subscription  a 
the  British  Electric  Traction  Company,  Limiisif .  of 
cent,  cumulative  preference  shares,  of  £10  each,  a*  £1 
share»    The  share  capital  of  the  Utter  cofXi|iany  is 
equal  Droportions  of  0  per  eeot^  euoiQlat  t ve , 
£10  i^bares,   and  the  iindertakiiig  was,   ibe 
formed  m  November,  1800,   to  arijutre  the  bi 
Electric  Traction   (Ptoneer  >«    and    to 

traction   in  the    Cnited    K<u  ..mI  etsenberai* 

yesterday. 

Kewlacteo.  --At  the  last  meeting  of  the  Veetry,  Mr. 
called  attention  to  tbe  aoergetic  way  in  whkib  tbe  Loi»de 
Supply  Corporation  were  approaebtng  trades  men  tn 
them  to  take  electricity  from  the  company.     The  laUr- 
ing  to  tfupply  tho  light  at  5d.  (lor  uoU  witbio  tJkc«i  ^ 
Htgniog  of  the  contract.     What  effect,  h«  asiced,  wt 
upon  tho  Vestry's  echemo  !     ft  apiMared  that  Uie  i 
cutting  the  ground  from  under  the   V*eatry,  and 
ciMN  I  iwer  price  than  the  local  autliorliy  ' 

Ml  said  the  matter  wookl  oooie  before  iM  Vc 

—Wo  have  just  reoeiveil  a  oopy  i 
^\'h  M«seitte  oeoUifeiral  fainw^ 
■\i  Oooipaay.  of  73   geeen 
V  deiiffiMid  for  blowitig  eii|s 
ihat  eleeftric  motors  for  drivtng 
1  r.     The  ratalo|roe  is  oot  at  (ir<aaB 
kwn,  to|^tber  witb  a 


(2)i 


Geatrttn^al  Wi 
catatoifue  of  ''  - 
Sturtevaot  K 
These  fans  >^ 
notice  from 
coming  tnio  ^ 
list,  but  all 
amount  of  ut^< 
comparisons 
bloweie  reap 
up  tbeir  end  ..      .  , 

IlartlBCtea.— At  the  qua 
was   recommeiided    that   tt 


tiie  latter  part  of 
■'i^   boereti 
^y  dial  Ite  I 

1  tbe  Town  ( 

(ee    be   a«li 


employ  an  electrical  engineer  to  advwe  as  to  Use  be»t  i 
electric  supply  to  sdopt  for  tbe  elocuic  liglltiaff  of  the  1 
and  to  prepare  plans  and  specifioalioiis  for  llie  loeU  ~ 
electric  light ;  and  that  m  the  meaattme  no  tanb«r  i 
towards  Ibe  ereettoo  of  tbe  new  gasbolder     Ab 
minute  aomillnit*  *'^^  *^  worde  **eleoirle  %irt«'*  4 
of  ''but  id  %km  borooi^b  eurveyor  be  iinjinotiii  ie>i 
Mr.  Hepwortb  or  other  a«iiubl«  expert,  emil  ertnafe 
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•  Gm  OoBmittoe  and  dkewi  thm  poiition  of  the  town  la 
to  tbe  gaa,**  was  euried. 

ij  baring  poHtioBed  for  the  redoeaoo  of  their  capiul,  Mr. 

Romar  oa  Qmteaidaj  j^ruited  the  mne.  The  Coupaoj 
ned  in  1888  with  en  or^:inel  eepitel  of  £350.000,  which  hmd 
idnoed  to  £900t,000.  AmooiEet  the  sheres  iMoed  by  cha 
ly  wera  100  foaoderi'  sheroB.  which  it  wee  denred  to  get 

and  the  Kooerml  icbeow  of  the  pedtioo  was  that  the 
8*  febaree  should  be  sarreodered  to  the  CooipaDy,  aod  thi.i 
lers  ahooki  eabecribe  for  a  oertAto  Domber  of  ordioary  aod 
loe  shares  which  were  part  of  the  original  capital  of  the 
ly,  leaving  the  capital  at  £199.500  instead  of  £d)0.000. 

sT  Leadem  Beeine  iJgfettic  I^Mpaf,  LtatteC— Tbe 
I  retom  for  the  qnarter  ended  Dec  31,  1897.  shows  a 
fvenne  from  sale  of  correni  for  pablie  Hfrhting,  after  deJ  a^- 
sUowanoes  to  ooosomen,  ecc,  of  £3  119,  compared  viLb 
espoDdinijr  qnarter  last  year  of  £2,970 :  gross  rerenne  from 
earreot  for  private  liKhtiag,  etc,  after  dednction  of  allow- 
I  coosnmers,  etc,  £59,798,  against  £53  399 ;  fgjom  revenue 
(her  sonroea  (estiBated),  £2,000,  against  £1.000— toUl 
,  sgainat  £87  389 ;  showing  an  increase  of  £7,516.  Tbe 
of  8-c  pu  laapa  connected  on  Dee,  31.  1997,  was  *296,012, 

I  sa  incr— s  dnring  the  quarter  of  17  850.  The  increase 
the  oorreepooding  qnarter  of  last  year  was  19,015. 

Mm.— Tbe  Earl  of  Jersey  opened  a  Board  of  Trade 
'  oa  Satoiday  to  consider  the  proposal  of  the  British  Elec- 
letion  Company  to  coastmct  tramwafs,  eight  miles  long, 
iddleton  to  Rochdale,  Oldham,  and  Heywood,  at  an  esti- 
XHt  of  £52,000.  All  the  local  aathorities  concerned  were 
ited.  No  antbority  objected  totally  to  tbe  scheme,  except- 
idleton,  who  objected  becaose  the  applicattoo  was  m&de 
be  light  Railways  Act  aod  not  aoder  the  Tramways  /ict. 
OD  preferred  to  make  tramways  in  their  own  districts,  and 
Kted  becanse  of  the  parehase  claose.  Lord  Jersey  tnti- 
hst  the  commisaion  were  agreed  it  was  desirable  io  the 
tstareet  to  have  interoommonication  between  the  towns 
ed. 

•nsay — The  Council  have  agreed  to  the  following  resold - 
"(1)  That  in  the  interest  of  trade,  iodastry,  and  social 
■esy  it  is  essential  that  the  fullest  development  of  :be 
Misrvioe  in  this  oonntry  shonld  be  promoted  ;  (2)  that  in 
)  sftct  snch  development  it  is  necessary  that  only  a 
» rental  shonld  he  charged  ;  (3)  that  the  best  and  cheapest 
Ml  only  ber  seeored  by  competition  ;  (4)  that  this  Coooet) 
f  rsqoesto  the  Postmaster-General  to  grant  licenses  to 
•lities  or  companiss  which  comply  with  the  Treaaury 
rflfay  23,  1892  (which  provides  that  'competition  should 
psveotad'),  withoat  further  enquiry  a«  to  charges  or 
f  of  present  service,  snch  enqoiriee  involving  noneoessary 
snd  delay." 

vy.— We  regret  to  chronicle  the  death  of  Mr.  G.  K. 
r.R.A.S..  M.LC.E.,  ICLE.E.,  which  took  pUce  at 
on  the  17th  nit.  The  deceased,  of  whom  the  Indian 
lahiisfa  highly  oomplimeotary  notices,  and  «rbo  was  in  hit 
ibyear,  had  been  connected  with  electrical  work  since  be 
BSD,  anid  be  had  oceopied  the  position  of  telegraph  engi- 
the  Madras  Railway  Company  daring  the  Ust  34  yearp. 
tbe  son  of  Dr.  W.  Winter,  of  Henbargh,  near  Bristei, 
wsQ  known  as  tbe  inventor  of  the  Winter  patent  block 
which  is  in  use  in  India,  New  Zealand,  aod  some  parts  oC 
kBBSriea)  and  Winter's  inter-commonication  sitrnallinii^ ; 
)s  recently  he  had  brought  oat  an  improved  lock  iastm- 
fatapparatos. 

pssL— At  a  meeting  of  the  Lighting  Committee  of  che 
tkm  held  on  the  4th  inst.,  aatbority  was  given  tbe  elec- 
i|iiisets  to  proceed  with  a  portion  of  the  extension  of  the 
fiQvided  for  by  the  estimates  of  this  year.  Tbe  work 
■idhiclades  a  tmnk  main  for  Paradise-street  rid  Haoover- 

II  Kanelagh-street ;  mains  dealing  with  the  residentisi 
ill  Wavertree,  Smithdown-road,  AUerten-road,  and  Green 
iiMB  to  join  the  Moseley  Hill  district  by  Penny-lane,  &nd 
tinPkrk  district  rid  Greenbaok  drive ;  mains  io  Wavertree- 
?>— I  luaJ,  Lodge-lane,  and  Beotley-road,  joining  to  Lark- 
Wss;  and  mains  in  Byrom-street  and  Scotland -place,  con- 
kvHk  Bains  already  laid.  Tbe  estimated  cost  of  this  port  ion 
iVRkii  £16.947. — The  minutes  of  the  Tramway  Committee 
"^ii  our  last  issue  were  adopted  by  tbe  Corporation  on  the 


*Ib  reference  to  the  proposal  to  equip  the  Headingley, 
J  snd  Hunslet  sections  of  tbe  Leeds  tramways  with 

I  the   Corporation   officials    have    been    instructed    to 

itstsnent  showing  the  entire  outlay  in  connection  with 

"iXkm  between  Roundhay  Park  and    Kirkstall,    as 

» east  of  working   per  mile.     Tbe  management  have 

by  diseootinned  the  four  steam  cars  travelling  between 

md   Kirkstall,   and    substituted   three  electric  can. 

'  k  now  tbe  only  form  of  traction  employed  on  the 
IS.  It  is  expected  that  the  other  electric  cars  ordered 
antion  wiO  sbortiy  be  ready  and  in  use.  Tbe  Tram- 
rittaehave  decided  to  extend  the  tramways  from  Wail 
Yi  to  the  city  boundary  at  Stenningley.  The  estimauvj 
pwjMml  eketrio  tramway  2  373ft  up  logleborough  b 
9S.O0O.    It  ii  stated  that  the  tramway  could  be  laid 


I  TnuBways  Cempany .  — 
i$Tkui/t,  Loan,  and  Agency  Company  offer  for  sab^ 
tmm  tfe  ptf  1^  the  Boenoe  Ayree  and  Belgraoo  I 


Electric  Tramway*  Company.  Ijmited^  of  ISOO,000  B  per  cent 
debenture  steck«  and  £300,000  **  A*"  6  per  cent,  enmiilatii^ 
preference  tharei  of  £S  each.  Tbe  Compao;¥  #hare  capital  is 
£fl50,00(i,  made  up  by  the  above  vsae  of  40,000  "A  *  pr^ferenee. 
30,00i>  '  B  "^  6  per  cent,  pfeferaoo^  sad  100.000  ordinary,  aU  oi 
£5  ^ch.  The  dQbetitnre  modk  ii  rsdeamable  after  1910  at  15  per 
cenc.  premium  on  12  months'  notice^  or  at  par  cm  Jan.  L  1990. 
The  praspodas  states  that  the  Company  has  been  foraud  to 
acquire  and  awalgamsfe  the  eonoesnooSt  Uses,  and  properties  of 
theBaenoi  Ayres  and  Belgmao  Tramways  Company,  limited, 
and  tbe  ooDo^aion  reoeotly  granted  to  Mr.  Chartaa  Bright  for  an 
electric  tramway  between  Buenos  Ayres  and  Betgranci,  together 
with  tbe  lines  constructed  or  in  course  of  coostructioTi. 

Ce«e«»y. — Tbe  Conncil  have  passed  the  folio vin^  resotiidoEis  ^ 
"  That  In  the  ints«Bts  of  Inde,  indo^iry,  %tid  foci^  oonveaicneo 
it  is  essential  thai  the  fallest  possible  d«v«lop[ikezit  ol  tbe  telephone 
serrioe  in  this  country  shMild  be  proaioi«d  ;  tha;t  in  order  to  effiact 
such  devekipment  it  is  neeeesary  that  only  a  moderate  rental  be 
charged  ;  that  the  best  and  cheapest  mtvvoB  can  onl^  be  secured 
by  com  petition  ;  that,  as  the  Treasury  minnce,  dated  May  2^,  \i0% 
prorides  as  a  mmttsc  of  general  policy  '  that  oompetition  shall  not 
be  prerented,*  this  Coon^  eamostly  requests  the  Postmaster - 
General  to  grant  licenses  withoac  enqafry  as  to  the  charges  or 
efficieney  of  the  p^^eient  fervioe  to  any  m^Dicipilities  or  companies 
which  comply  with  the  reqotreokeots  of  the  Treasury  minute,  soch 
enoQiriet  being  ineoosistent  with  the  spirit  of  the  Treasury  minutev 
and  ioftilnng  annecessary  expense  ana  delay  ^  that  this  Cooncil 
desires  particcilarly  to  support  the  dums  (or  lic»asee  made  by  the 
New  Ifutoat  Telephone  Company,  Limited,  of  Mao<!ii^t«r,  and  by 
the  Corporation  of  Glat^w.'' 

DvHwsi-^The  following  tetter  shows  that  Durham  ii  proceed- 
ing on  novel  lines  as  regards  eleciric  Ughtioir.  It  is  addraeeed  to 
the  town  derkt  and  reads :  '*  Dear  Sir.^I  am  writing  to  mfonn  yoa 
that  prapoaal*  hare  been  made  by  my  company,  and  faroorably 
received  by  the  Dean  aod  Chapter,  for  otir  potting  down  an  electria 
Ugbeiog  plant,  to  be  worked  hj  their  water  power,  for  supplying 
electric  cnrteiit  to  the  «xhedr^  and  ooUegeu  We  propoee  to  pnfi 
iaffideni  plant  dovn,  uot  only  in  snpply  the  cathedral  and  eollegSb 
but  to  leave  a  margin  to  supply  electric  eorrent  to  any  consamen 
who  may  wish  to  haire  it  In  the  etiy^  My  object  in  writing  to 
yon  is  to  reqo&it  the  consent  of  yonr  C^orponukm  to  mains 
being  laid  through  tbe  stnets  to  snppty  any  intending  consamen^ 
and  I  shall  be  glad  if  yon  woald  kindly  lay  this  request  brfo^ 
your  Cooncil  at  their  next  ttteeting.  Of  oOHrse,  yoo  will  under- 
stand that  aoj  encb  permission  muit  be  g^iren  a  pan  the  u^oal  con- 
ditions, ftlring  th«  Council  full  control  of  tbe  way  m  which  eocb 
mains  are  laid  iiodfirground,  and  tbe  way  in  whicb  the  parementt 
etc.,  19  made  good  again  after  the  work  is  completed. — I  am,  sir^ 
yoots  faithfnliy  ^EdmnfidsoQ^s  Electricity  C^poration,  limited)^ 
F  S  GRiPPEa,  managing  director/*  It  was  resolved  at  the  last 
meecm^  af  Uxe  Codocii  that  permiisioo  be  graated. 

AFpelntmemta  Vaeaat,  —The  Corporation  of  Birkenhead  reqair^ 
a  resident  elect ricat  etigme^-  at  a  ssjary  of  £.300  |:ier  annum,  rtosr 
of  aU  office  aod  oth«r  eip>«Qsee  and  disbuxi»«m«ots,  AppUcaotS 
most  have  practical  expeneoc^  in  ibe  vaooos  bran^iea  of  elec- 
trical eiig^ineeririg,  sjod  in  the  deeis^ning  and  laying  down  of  plant, 
^bles,  and  machinery  in  oooneetion  with  the  geoerating  of  elee- 
trical  energy  for  lighting  pnrpoeee,  and  for  power  in  oonne^ioa 
with  the  working  of  tramways  and  other  similar  workt.  Tbe 
perton  appointed  must  demote  the  whole  of  bis  time  to  tbe  dotiea 
of  bis  office »  and  most  not  enf^age  in  private  practice,  ami  niD«& 
perform  iocb  other  doties  as  may  be  ntmi^ned  to  him.  No  appli- 
cation from  any  person  eiocMdisg  ih  yet^rs  of  age  will  be  eater- 
tained,  Applications,  stating  ai^e  experieoeci,  and  present  oocopa- 
tjon,  with  copies  of  not  more  than  three  recent  teatlmonialSf  :wigd 
and  endorsed  *^  ELectrical  Enirineer,''  mast  be  Aent  to  Mr.  Alfred 
Gil],  town  clerk,  Town  Hall^  Birkenhead,  by  18tb  inst.  Personal 
canrsssing  of  members  of  the  Conncil  is  prohibited,  but  candidates 
are  at  liberty*  if  they  choose,  to  forward  to  members  of  tbe  Cooncil 
pnoted  copies  of  their  Applications  and  testimotilals. — Applica^ 
tiooB  are  %\so  invited  for  the  post  of  elect riciao  in  chaise  in  the 
ga« driven  works  of  tbe  North wieh  Electric  Supply  Company. 
Limited,  Cheshire  Applications,  in  writing,  ihoiild  be  addressed 
to  Meaerv,  Beckett  and  Sdatar,  2,  C^ioparstreet^  Manchester. 

ttTraa«tB — A  meeting  jf  the  Sab- Electric  Committee  of  the 
Swansea  Corporation  was  held  last  week,  and  the  position  with 
tbe  tramway  company  warn  farther  discn^sed,  Tbongh  no  definite 
step  was  decided,  it  appears  that  tbe  committee  is  dii posed  to 
recommend  that  a  report  on  tbe  lighting  ^ectioo  of  tbe  old  triple 
icbemoi  with  the  addition  of  the  provision  of  a  snpply  of  power 
for  works  requirements,  be  adopted  bf  the  Cooneil  and  al  once 
proceed ed  with ,  The  Souf  h  Wa V  <  fki i/y  Xt  fC4  says :  *  ^  I n  an  in terTiew 
on  tbe  electric  lighting  Bcbeme  the  Mayor  of  Swansea  said,  *  I 
think  yon  may  take  it  we  are  resolved  to  act  now  whether  we 
can  come  to  an  affreement  with  the  tramway  i:ompany  or  not;. 
Tbe  tramway  company,  I  must  confess,  are  rather  disappainting. 
We  cannot,  however,  ennipel  tbem  to  sell.  We  can  only  insist  on 
their  keeping  the  road  in  proper  repair*  and  that  we  shall  do.  We 
shall  look  to  the  people  who  now  use  steam  and  gas  engines  for  onr 
day  load.  We  imn  get  from  them  a  better  price  per  unit  than  we 
could  from  tbe  tramwav  tympany,  and  yel  s apply  tbem  with 
power  much  more  advantageously  than  they  are  at  present.  The 
matter  has  been  put  before  a  good  m%ny  tradespeople,  &nd  we 
bav^e  received  such  encoura|:iii^  promises  of  i?upport  as  to  warrant 
ui  in  ^otng  on.  Wtthout  the  day  load  it  will  pay  all  rights  bnt 
we  should  hai^e  to  charge  eomothing  tike  6d.  per  unit,  and  that  is 
what  we  don^t  want  to  do.  At  Newport*  where  they  have  a 
lighttDg  scheme  alone^  it  pays  i  and  what  Newport  c^n  do^  samlY 
we  can.    The  Newport  et^^ii^^,  fay  tb^  ir&|t  w«a  m  %w«xana 


y««t0rdfty,  and  he  wm  good  enou^b  to  attotid  the  oommktae,  one 
of  the  00Qflequ6Oce«  of  bi«  vl^it  being  that  wo  nhall  probably  eond 
a  deputation  to  Newport  io  the  course  of  the  next  few  weeks. 
Wbate^^er  happeoi,  we  ftre  determined  to  make  a  start/  " 

Qenerml  Beeferto  C#mp«siy*a  AbbhaI  Dtuittr.— Under  the 
Bio«t  favourable  auipicee,  the  directors  and  staff  of  the  above 
Company  met  toffether  with  a  otoodly  number  of  their  frieods  on 
Saturday  evenin^^  laet  at  the  Empire  Room,  Trocadero  Restaurant^ 
for  their  eighth  annual  dinner^  Among  the  guests  one  saw  a 
number  of  gentlemen  whose  names  are  well  known  all  over  the 
electrical  worlds  and  as  the  General  Electric  Com^^any  has  relations 
with  every  branch  of  electricity,  so  one  saw  all  these  various 
branches  adequately  represented — viz.,  the  (General  Post  OfficSt 
the  telephone  world,  consulting,  railway,  and  central-station 
engineers,  as  well  as  numerous  contractors,  including  representa 
lives  of  the  Colonial  branch  of  the  trade.  The  chair  was  taken  by 
G.  Byng,  Esq  ,  and  at  the  conclusion  of  the  excellent  dinner  he 
proposed,  in  an  admirable  style,  the  toast  of  "  The  Queen/'  The 
next  toast  was  that  of  **  The  Guests/'  given  by  Mr.  Byng  in  a  speech 
full  of  dry  humour  and  wit,  which  was  responded  to  in  suitable 
terme  by  several  gentlemen.  Mr.  Max  Byng  tben  rose  and  pro- 
posed the  health  of  ^'The  Staff/' and  it  was  easy  to  see  from 
nie  speech  what  cordial  relations  exist  between  th&m  and  their 
direoiiors.  This  speech  was  replied  to  by  Mr.  Beavis  snd  Mr. 
White  on  behalf  of  the  various  departments.  When  Mr,  HItaI 
rose  to  speak  with  much  feeling  about  the  sympathy  which  has 
been  shown  htm  during  his  illDess,  he  was  received  with  the 
greatest  applause,  it  being  his  tirst  appearance  for  four  weeks 
amongst  his  statf.  The  enjoyment  of  the  evening  was  greatly 
enhanced  by  the  brilliant  array  of  ladies  who  graced  the  tables  by 
their  presenoe*  A  smoking  concert  followed,  the  programme  of 
whicb  is  too  long  to  be  given,  being  greatly  enjoyed  and  appreciated 
by  all  present,  and  was  an  excellent  one  m  all  respeets»  The 
concert  concluded  with  the  singing  of  '*  Auld  Lang  Syne.** 

Lead^i  C^etmty  Couaeli. — On  Tuesday  last  a  report  was  sub- 
mitted by  the  Fire  Brigade  CoEnmittee  on  lighting  the  chief  fire 
station  by  electricity;  The  chief  oliioer  suggests  that  the  National 
Electric  Free  Wiring  Company's  system  of  wiring  should  be 
adopted,  and  he  proposes  that,  instead  of  the  necessary  plant 
being  obtained  from  various  firms,  a  contract  should  be  entered 
into  with  the  company  for  the  supply  and  fixing  of  the  plant  and 
fittings,  but  that  some  of  the  fixing  and  the  making  of  brackets, 
etc,,  should  be  executed  by  tbe  workshops'  stafT,  the  company 
reimbursing  the  Council  the  wages  of  tbe  men  thus  employed, 
Tbe  comf^any  has  submitted  a  tender  amounting  to  £91^2,  such 
sum  to  include  the  provision  and  fixin^r  of  an  engine  and  dynamo, 
with  swiiohboard,  cables  mains,  dintribution  boards,  branch  wires, 
switches,  incandescent  lamps,  batteries,  etc,  and  14  arc  lamps. 
The  company  undertakes  to  employ  the  Council's  men  to  oaeist  io 
every  possible  way,  snd  to  credit  the  Council  with  the  amount  of 
their  labour  at  trade  union  rates,  for  which  purpose  the  company 
wilt  issue  Lime  sheets  to  each  of  the  men.  It  is  estimated  that  the 
expense  of  this  labour  will  be  about  £I(XJ,  by  which  sum  the  amount 
ultimately  payable  tO  the  company  will  conseciuently  be  reduced. 
The  only  remaining  expenditure  will  be  in  connection  with  the  pro- 
Tiiion  of  accommodation  for  the  engine  and  boiler.  The  boiler 
proposed  to  be  used  for  the  purpose  is  one  taken  out  of  the  tug 
"Condor/*  The  chief  officer  suggests  that  the  painters' shop  at 
tbe  chief  station  should  be  utiliaai  as  an  engine-house,  and  the 
architect  informs  us  that  tbe  cost  of  tbe  necesnary  work,  including 
the  building  of  a  brick  oh imne^- shaft,  will  be  about  £H]t3.  I'ro^ 
vision  to  the  extent  of  £1,000  wdl  be  made  in  the  estimate  for  next 
financial  year  for  the  installation.  The  committee  finally  recom- 
mends that  the  Council  accept  the  tender  of  the  National  Electric 
Free  Wiring  Company,  Limited. 

HaetUiffe.— At  the  last  meeting  of  the  Town  Council  the 
Tramway  Cemmittee  recommended  as  follows:  (1)  That  the 
•cbeme  for  a  suggested  system  of  tramways  submitted  by  Mr. 
T.  W.  Barber,  C,£,,  with  which  Is  couplecl  an  extensive  street 
Improvement  scheme  (bat  io  respeut  of  which  no  parliamentary 
notice  bad  been  given  on  plans  deposited),  be  not  entertained.  (2) 
That  consent  be  not  given  to  tne  Hastings  and  St.  Leonards 
tramways  scheme  —  vtx.,  that  in  resfiect  of  which  Messrs. 
Tabouroins  and  Hitcboock  are  acting  for  the  promoters,  and  of 
which  Mr.  Chad  well  is  engineer.  (.*¥)  That  the  Hastings  and  St. 
Leonards  light  railways  scheme,  of  which  the  British  Electric 
Traction  Company,  Limited,  are  the  promoters,  under  which  it  is 
proposed  to  "instruct  a  line  from  a  point  uear  the  west  end  of 
George- street,  vid  Castle-street  and  Robertson -street,  to  a  jioint 
near  the  Bopeep  Hotel,  and  a  line  from  tbe  Albert  Metnnriui  r-i.i 
Bohemia- road  to  HoUington,  be  not  assented  to,  (4]  Thi 
be  given  to  the  carrying  out  of  tbe  Hastings,  Bexbill,  srt 
light  railways  (electric)  scheme,  subject  to  a  single  line  ouly  U»ing 
Uid  on  that  L>art  of  the  front  between  London  road  and  the  Foun 
tain  Hoiel.  West  Marina,  and  to  the  promoters  of  the  scheme 
entering  into  a  binding  Qodertaking  not  to  construct  that  portion 
of  Uio  lino  on  the  front  between  lx>ndon  road  and  the  Albert 
Memorial  without  the  previous  ooneent  of  the  Council,  and  also 
subject  to  terms  and  all  matters  of  detail  being  arranged  with 
the  Council,  and  that  It  be  referred  to  the  committee  to 
MfOtiate  with  the  promoters  as  to  terms  and  details  and  report 
Tlie  following  ameodment  was  oarrlad :  ' '  That  the  report  be 
adopted  with  tbe  earoepticm  of  raoommeiidation  No,  4,  relaung 
to  the  Hastiotfs,  Besdull,  end  dfaitrlot  light  railway  (electrio) 
aobemt ;  that  no  pan  of  the  boroimfh  front  line  abonld  be  utilised 
for  any  experimeiit  with  tramways:  that  aJI  neeeesary  inland 
linei  to  tbe  raburbe  Mid  eatekirts  of  the  borough  should  be  ooo- 
structed  by  tbe  GorpMtfioa  ;  thikt  it  be  referred  to  the  Cooneli  in 
committee  to  ooMkler  end  report  as  to  what  inland  lines  should  be 


so  constructed,  and  generally  tbereoo  ;  and  that  the  l»i 
instructed  to  take  the  necessary  steps  to  oppoee  all  III* 

THe  •*  Gem  "  WaU  PIime,— Mr,  A.    P.   Lnndberg  sei 

inspection  a  sample  of  his  •*nem'*  concentric  wall  i 
which  he  is  just  putting  on  the  market.  It  is,  as  oeB  b 
the  adjoining  cot,  of  simple  construction,  small  in  *^^ 
in  appearance,  and  an  itnprovoment  on  several  iaoei||btly_ 
at  present  on  the  market.  It  is  also  much  safer,  as  the  bfl 
of  opposite  polarity  are  well  separated,  ami  on  this 
short  circuiting  is  made  a  more  difiBcult  matter.  The  si 
in  the  cover  (the  plug  being  only  |in.  in  diameter)  Is  alaoi 
tage.  In  outside  apfjearance  it  closely  reaemblee  the  **  fi 
pin  wall  connection,  which  is  in  such  great  demaod.  Ml 
fitted  with  similar  varieties  of  covers  and  plugs  as 


is  only  Ijin.  diameter  and  llJlin.  height  over  ell 
connection  with  socket  part.     A  long  fuse  is  provl 
is  required,  and  all  plugs  and  sockets  ars  made  in 

ftlierediteli  —The  Vestry  discussed  at  some 
meet i  11^*^  various  proposals  for  reducing  the 
light.  The  Lighting  Committee  reported  t 
consideration  a  report  from  their  engineers,  M 
Rufsell  and  C,  H,  Doughty,  on  tbe  question  of  chargee  fbr. 
and  having  also  received  a  memorial  and  a  deputatioa 
consumers  of  current,  the  committee  recommended  tiri 
to  make  the  following  reductions,  espeolallY  haviov  fl 
statistics  presented  for  the  oommittee*s  informettm 
extremely  satisfactory  returns  of  the  peat  half-year  aft  tin 
station  :  Thst  consumers  be  charged  at  the  rate  ol  M 
for  1 1  hours  and  2d,  afterwards.  That  consumers  isf 
than  75,000  units  per  annum  for  power  purposes  be 
lighting  a^d.  alt  hour* .  and  thoiKi  n«ing  50,000  uniU  4d* 
That  the  charges  f  be  reduced  frosn 

per  unit ;  the  re<i  toroe  at  the  eod  of 

June  quarter.  Mi.  ,^^,^^^c.^  ..<^,.^.  the  adoptiod  of  tk 
The  scheme  of  generattnir  electricity  by  the  bur^laf  i 
refuse  had  been  so  successful  that  the  whote  ooetol  the  alMI 
out  far  below  the  average  of  most  meoictMl  stfttio 
the  committee,  taking  into  consideration  that  the  ec 
existed  six  months,  felt  justified  in  reoonuDOndbig  tkle  ii 
which  would  place  their  charges  pretty  nearly  second  Io  m 
Cox  S4kid  the  report  was  a  rather  unusual  one.  Kvervbodyi 
extremely  glad  to  support  and  to  reoeive  this  rodocliai 
a  single  bgure  was  given  to  the  Vestry  as  to  the  espoo 
income  or  anything  to  do  with  the  lighting  departSM 
Vestry  were  simply  called  upon  to  vote  in  the  dark,  w 
not  in  harmony  with  the  undertaking.  Mr.  Wells  \ 
was  the  outcome  of  an  agitation  among  several  o«i 
declared  they  would  discontinue  using  the  lif^bt  uuhtm  III 
much  reduced  in  price.  Mr.  Winkler  moved  tlmt  lbs 
over  until  the  balance  sheet  of  the  electric  lighting  w 
on  March  25  next,  Mr.  Kershaw  said  this  ondertaki^j 
run  in  a  commercial  spirit  Their  loas  on  the  Arss  qiu 
£500,  but  in  the  second  ouarter  they  recouped  the  Ices 
£aoo  to  the  good.  One  of  the  contractors  had  not  yet  fd 
guarantee,  and  if  the  ^gures  given  to  the  commltioi 
print,  it  might  be  the  wont  day  s  work  the  Vestry  evwd 
quantity  of  electricity  generated  last  quarter  was  9^i 
and  this  quarter  they  estimated  that  150,00' J  unite  1 
required.    The  amendment  was  oarriod, 

BrtetoL  —  The  representatives  of  the  tramwayi 
attended  at  the  Council  House  on  Friday  laet  to 
committee  of  the  Sanitary  Committee  with 
Tramway  Extension  Bill  and  the  Eloctrtoal  f  _^ 
report  oontaininit  tbe  rocummendattonfl  of  thesnb-oooiai 
Council  was  read.  The  Chairman  said  that  as  far  as  llio 
were  coneemed,  there  was  a  imqgd  proportioo  of  the  Itei 
there  was  lesa  than  Of  U  Oio*  betiroMi  the  veUi  eiad  lb# 
and  they  would  require  the  oompeay  to  emd  ia  oa 
scheme,  Ue  enquired  if  the  repteMnmtUee  of  %km 
anything  to  say.  and  they  asked  to  be  fnniiabed  i 
ticulars  of  the  places  at  which  the  ob|oot4aos  aros%  Wot 
informed  that  these  could  not  bo  gi^«*>,  aa  it  was  ool  lor. 
mittee  to  amend  or  soggoet  MDOooiBODts  la  tho 
and  that  the  oompeay  must  bfiog  op  fresh  pre , 
Tbe  representatives  stated  with  Nfttd  to  tbo  ooer  Umm 
wore  ready  for  the  ooamitloo  to  OMad  the  pkipm  in  m 
tbey  might  doom  ad visablo,  pmrldod  tliot  tiho 
oonld  bo  reasonably  and  olaBilotfar  worked.  A^ 
wore  unsuccessful  io  didtiaf  9Mf  ulormatloo  «e  iO 
it  was  considered  there  shoold  bo  altonlion*  Tht 
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tiwabo  aakod  if  they  were  to  understand  that  the  committee 
Mrttly  taUled  apon  the  report.  The  Chairman,  althoujirh  he 
kinport  woold  be  subject  to  modification,  read  a  print  of 
port  cnntiJning  the  statement  that  the  committee  had  met 
mfuift  wpnwentativee,  and  had  furnished  them  with  par- 
■  of  ihoir  objeotioDS,.  on  which  Mr.  Low  remarked  that  he 
1  tikt  oeeption  to  that  statement,  and  if  he  were  able  to  be 
CbBBoQ  CD  Tuesday  he  should  be  compelled  to  refute  it,  as 
lieahra  of  the  objections  had  been  furnished.  The  com- 
npraMotativee  then  asked  if  the  committee  desired  to 
tHj  other  points  of  the  Extensions  Bill  or  of  the  Electrical 
iBiiL  The  Chairman  said  the  committee  were  not  autho- 
idiKiui  the  Electrical  Powers  Bill,  and  did  not  intend  to 
-A  quarterly  meeting  of  the  Council  was  held  on  the  8th 
han  the  report  df  the  Sanitary  Committee  dealing  with  the 
lys  Bills  was  discussed.  Two  memorials,  which  were 
ed  by  the  Bedminster  West  Ward  Ratepayers'  Association 
Dsn  and  occupiers  in  Reddiff-street,  were  read.  These 
objected  to  the  proposed  extensions  on  the  ground  that  the 
y  space  would  not  be  left  between  the  kerb  and  the  nearest 
f  line.  The  Town  Clerk  added  that  he  had  received 
f  reeolntione  passed  by  the  Bristol  Trades  Council  Labour 
il  Association  Executive  Committee,  Bristol  Socialists' 
ioo,  sod  an  open-air  meeting  held  on  Bedminster  Bridge. 
Moletions  geoeraily  disapproved  of  the  proposed  echemes 
rant  grounds.  The  following  amendment  was  carried  : 
the  report  of  the  Sanitary  Committee  and  the  two  Bills  of 
iways  company  be  referred  to  a  joint  committee,  consisting 
anitary  Committee,  with  instructions  to  negotiate  with  the 
f  upon  both  Bills,  without  prejudice  to  the  righte  of  the 
tioo,  and  that  the  joint  committee  be  requested  to  report 
earUest  opportunity,  and  that  meanwhile  a  petition  be 
xl  against  the  Electrical  Powers  Bill,  and  that  the  consent 
orporation  be  given  to  the  Extension  Bill  upon  a  proper 
king  to  withdraw  the  Bill  unless  an  agreement  is  concluded 
Jw  Bill  reaches  the  committee  stage."  Mr.  Alderman 
oetor  had  pointed  out  that  there  were  difficulties  in  the 
Uie  consent  which  must  be  settled  at  once,  but  a  parlia- 
'  undertaking  was  often  given,  and  could  be  enforced. 
t  of  the  report  was  adopted.  It  was  resolved  that  the 
ee  should  negotiate  with  the  company  for  the  insertion  of 
that  no  one  employed  in  the  service  of  the  company  should 
ed  more  than  60  hours  a  week.  The  salary  of  Mr.  Parkinson, 
igineer's  department,  was  increased  by  £50  per  annum. 
Isl — At  the  last  monthly  meeting  of  the  Town  Council, 
nost  reported  that  there  had  been  a  joint  meeting  of  the 
ind  Coatbridge  Committee  on  Tuesday  with  regard  to  the 
ion  that  was  made  by  the  British  Electric  Traction  Com- 
united,  to  lay  the  tramway.  As  they  were  aware,  the 
mpany  that  proposed  to  make  the  line  intended  to  do  so 
IS  Tnunways  Act.  The  present  company  wanted  an  order 
IS  Light  Railways  Act,  and  to  lay  the  line  only  as  far  west 
Ull  Brae,  and  no  farther  east  than  Forsyth- street.  But 
mittee  were  determined  not  to  give  place  to  any  such  idea, 
he  company  was  prepared  to  go  as  far  as  the  Carlisle-road 
i  committee  would  not  hear  of  taking  into  consideration  any 
irt  of  the  business.  This  was  brought  before  the  repre- 
ss of  the  company,  and  the  committee  endeavoured  to 
)  them  that  if  they  were  to  break  up  the  connection  at 
-street  and  go  no  further  east,  it  would  destroy  the  idea  of 
pis  of  Airdrie,  which  was  that  they  should  be  supplied  to 

•  as  far  as  the  Carlisle-road  with  the  accommodation.  The 
was  placed  before  the  company's  manager,  engineer,  and 
;eotk  Mr.  J.  Milne  Boyd,  who  was  present  at  the  meeting, 

0  asked  the  committee  to  formulate  their  objections,  stating 
Bf  would  be  prepared  to  consult  with  the  Airdrie  Town 

1  apon  the  advisability  of  taking  over  the  Board  of  Trade 
^  the  Council  propcMod  getting  for  the  electric  lighting  of 
ICb,  so  that  the  two  might  be  worked  together.  The  Provost 
ft  thought  that  they  had  now  made  a  step  in  the  direction 
m  the  foundation  for  the  tramway,  and  he  had  no  doubt  that 
nki  be  done  in  a  very  short  period  of  time.  It  was  said 
they  got  the  order  to  go  on  they  would  begin  very  early, 

•  tbsydid  not  require  to  wait  upon  an  Act  of  Parliament, 
■fflittee  had  done  all  they  could  in  the  interests  of  both 

aod  the  minute  of  the  meeting  would  be  read.  The 
I  of  the  joint  committee  state  that  the  joint  committee, 
ooiideriog  the  same,  resolved  that  they  would  recommend 
■pective  councils  to  agree  to  the  light  railway  order  being 
1  to  that  company  provided  (1)  that  a  clause  be  embodied 

order  that  the  lines  can  be  purchased  at  a  valuation 
peed  apon  at  the  end  of  21  years  and  every  seven  years 
(sr  until  the  expiry  of  42  years,  when  they  can  be  taken 
eonformity  witn  the  provisions  of  the  Tramways  Act, 
^}  that  the  gauge  be  made  4ft.  8^in.  instead  of 
;  (3)  that  the  line  oe  extended  westwards  in  the  burgh 
ridee  to  Woodside-street,  and  eastwards  in  the  burgh  of 
to  the  Carlisle-road  ;  (4)  that  the  fares  within  the  towns  of 
ind  Coatbridge  be  at  the  rate  of  ^d.  per  half  mile,  and 
f-mile  stages  be  arranged  for  ;  tbat  Section  38  of  the 
Iwsy  order  be  altered  so  as  to  provide  that  the  railway 

be  Qsed  for  conveying  minerals  without  the  consent  of 
acBtkms,  and  that  the  carriage  of  goods  shall  be  in  a 
lo  be  approved  of  by  them  ;  (6)  that  Section  34,  as  to 
pfal  of  snow,  etc,  should  be  altered  so  as  to  provide 
the  company  remove  snow  from  their  rails  it  must 
ned  off  the  street  entirely ;  (7)  that  the  company  give 
irteking  to  the  effect  that  so  soon  as  the  line 
a  pajii^  ODe«  they  shall  be  bound  when  called  upon 
SMpontioo  of  Coatbridge  to  construct  a  line  from  the 


Whitelaw  Fountain  along  Sunnyside-rosd  to  the  Red  Bridge ;  (8) 
that  Section  45  (2)  be  altered  so  as  to  provide  that  no  mechanical 
power  shall  be  used  except  with  consent  of  and  acoording  to  a 
system  approved  of  by  the  Board  of  Trade  after  consultation  with 
the  two  corporations ;  (9)  that  the  line  be  a  single  one  with  passing 
stations,  and  that  it  be  laid  down  in  the  track  and  in  a  manner 
as  regard  construction  and  placing  of  pillars  and  brackets  to  be 
approved  of  by  the  respective  corporations.  The  corporations 
reserve  power  to  themselves,  if  need  be,  to  consult  a  parliamentary 
agent  for  the  purpose  of  being  advised  as  to  whether  or  not  their 
rights  are  sufficiently  safeguarded  bv  the  light  railway  order  as 
amended,  which  is  now  being  appliea  for. 


PROVISIONAL  PATENTS,  1898. 


January  31. 

8433.  An  Improred  system  of  adapters  to  adayt  all  t^^fflng 
fittings  for  eleoirie  Jightlng  to  armonred,  dieiit^edt 
or  other  cpaoent^ie  eableo  Hanry  Feotum  Phillips, 
Guildford  Electrical  Work^,  North-street,  Guildford. 

84ftS.  ImproTements  in  eleetrie  eentaote  enitato  e  for  railwajr 
signalling  and  other  pnrpooes.  and  apparatna  for  «ee 
in  oomMaation  therewith.  Robert  Barn  aod  Alfred 
Charles  Brown,  50,  Old  Broad-streer,  London. 

8479.  Improvementa  in 

eopeoia  ly  adapted  to 

Gustav  Byng  and  Henry  Bevis,  73,  St.  Siephen's-road, 

Upton  Park,  London. 

8485.  An  improTement  in  eleetrie  are  lampa.  Charles  OUrer, 
61,  Wilson-street,  Finebury,  London. 

8487.  ImproTenients  in  apparatna  for  distributiag  eleetrleity. 
Henry  Pengelly,  24,  Southampton- buildings,  Cliancery- 
lane,  London. 

8498.  Improved  method  of  Inswletlng  eleetrie  apparatna  aad 
ooadootors.  Jean  Louis  Berthet,  Maurice  Mollard,  and 
Lucien  Dulac,  HI,  Hatton-garden,  London.  (Date applied 
for  under  Paientd,  etc..  Act,  1883,  Sec.  103,  July  2,  1897, 
being  date  of  application  in  France.) 

February  1. 

8888.  An  improved  eleotrieai  strtking  metihaaism  fsr  beUh 

August  Eckstein  and  Herbert  John  Coates,  Peel  Works, 

Adelphi,  Salford,  Manchester. 
8881.  An  improved  eombiaed  eleotrieai  djTBamo  aad  motor. 

Thomas  Cooper,  77,  Colmore-row,  Birmingham. 
8871.  Improvements   in   eleetre  -  djnamie   lemeata.     Charles 

Vallot  and  Eugene  Pauze,  8,  Roe  des  Princes,  Brussels. 

8889.  Improvementa  in  eleetrie  lightlBg  media.    Henry  Andrew 

Kent,  The  Limes,  Brownlowroad,  Bowes  Park,  London. 

8884.  ImprovemoBts  in  the  maanfhotnre  of  eleetrie  gloir 
lamps  William  Lloyd  Wise,  46,  Linooln's-inn-fields, 
London.     (Carl  Pieper,  Germany.) 

8694.  Improvementa  in  ■ystems  and  apparatus  ftnr  eleetrie 
time  oontrol.  William  Phillips  Tnompson,  6,  Lord- 
street,  Liverpool.  (The  Self- Winding  Clock  Comp«By, 
United  States.)    (Complete  specification.) 

8618.  Improvements  In  snpporta  tfUeAjr  deatgrned  fsr  eleetvto 
ineaadesoent  lampa.  Leonard  Weldon,  45,  Southampton- 
buildings,  Chancery-lane,  London.  (Complete  specifi- 
cation.) 

February  2. 

8669.  Improvements  in  eleotrieai  ont-onta.  William  McGeooh, 
jun.,  24,  Temple-row,  Birmingham. 

8679.  Improvementa  la  eleotrieai  keyhelder  aad  aaalegona 
switches.  William  McCeoch,  jun.,  24,  Temple-row, 
Birmingham. 

8684.  Improvements  in  apparatna  for  the  eleotro-depoaitiea 
of    metals.      Frank    Fisher,    Benjamin    John    Round, 
•^'       Benjamin    James     Hound,    and    Alexander    Round,    5, 
Churdh-avenue,  Water  Orton,  Birmingham. 

8788.  Improvements  in  eleetrie  are  lamps.  Henry  Crudgington, 
11,  Burlington-chambers,  New-street,  Birmingham. 

8734.  Improvements  in  or  relating  to  eleotrlo  ineaadesoent 
lamps.  Alfred  J ulius  Boult,  ill,  Hatton-garden,  London. 
(Carl  Duvivier,  Belgium.) 

8788.  Improvements  in  or  relating  to  dynamo  maehlnea  aad 
eleetrie  motors.  Montague  Herbert  Churchill  Shann 
and  Richard  Ernest  Churchill  Shann,  111,  Hatton- 
garden,  London. 

February  3. 

18718a.  Improvements  in  aad  relatfag  to  eleetrie  railways 
aad  tramways.  Sidney  Howe  Short,  45,  Southampton- 
buildings.  Chancery-lane,  London.  (Date  claimed  under 
Patents  Rule  19,  August  12,  1897.)  (Complete  specifi- 
cation.) 
Improvementa  la  high-tension  eleetrie  switehea.  Edward 
Woodrowe  Cowan  and  Alfred  Still,  Hart-hill,  Woodviile- 
road,  Bowdon,  Cheshire. 
Improvements  in  holders  foe  Ineandeseent  «leotrie 
lampe.  Georg  Jaeger  and  Hermann  Bender,  10, 
Friedrichstrasse,  Berlin.     (Complete  specification.) 

8784.  Improvements  In  eleetrie  switoheft  Otto  Claude  Immisch, 
52,  Chancery-lane,  London. 


8761. 


8776. 
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ITM.  toipf^TeiBiata  la  •iMtrln  ln<Muid«M«ttt  Unpc^     Rtcliard 

Bruno   [t>xt>y.  18,  FoAtheritono  bailding^,  Hi^h  Hotborn^ 

London. 
3i#5.  ImproveuenU   tn   •tootrloftl   tumbler   •wltob««,     Honry 

(trud^irij^Lon,     11,     BiirJini^ton  -  chatubtiie,     New  -  street, 

Hirinuim'hiiti). 
8814.  A  new  er  tmproTed  m»iiafi&ottLre  of  tasoljited   wire  for 

•leetfloal     pnrpoeee     se&erai^r.      Jn«e|^»h      Frodorick 

Brcnnan,     19^    HouthAmpton  -  buildings,    Chancery  <  lane, 

London, 
ftSiO.  Improvemeiiti    la    eioolrio    olgar     llsliiere.       WUtUm 

Frederick  Koaaieri  45,  SoutbAiziptonbuildinj^B,  CHancery- 

laae,  London. 

FKMRrABY    4, 

jr849.  Imprevemetite  In  eleotrls  ewltehee,     Albert  Edgar  Tanner 

{ind  Frederick  Auguiitua  Corte/.  Leigb,  70,  Market-street, 

Manch6Ater« 
2671.  Improvementi     In    oloetrto    fnmtieeB       William     Henry 

<iraham,  377,  Norwood-road,   London. 
9876,  Improvements   In   electrli  Inmp  Imlbe.     Jacob  Atberton 

and    Cbartea    Manners    IJownie,    70,    Palace  -  ehambertf, 

We«tmintter,  London. 
8904    ImproTemente  in  eleotrle  tieatins  and  meliias  apooial^y 

nppUoable  to   tbe   metal   pota   of  linotype   maoMnea 

and  tbe  like.     The   Linotype  Com^iany,   Limited,   John 

Piace,    and     Mark     Barr,    22,    Soutbamptoo -baildinge, 

Chancery -lane.  London. 

FErmuAKv  6. 
8887.  ImproTemeate    in    electro  *  depoeltlnf    anodes.     Harry 

Leopold    Haaci      18,    SouthArupton  build irij^t*.    Chancery* 

lane,  London.     (Complete  epecitication,) 
28€8,  Improvements  in   elootrio   awttobes.      Retrinald   Bdl6eld, 

3±2,    High  Holborn,    London.     (Gilbert    Wright,    United 

StateiJ 
8991.  Improved  donble   are   lamp.      Wilbolm    Mathiesen,    3'J*2, 

Ui^^h  Hoi  bom,   Lonrlori.      (Complete  Bpocificfation,) 
8999.  Improvements    in    transmitters    of     Morse    telegraplile 

apparatus  for  eontlnuof  s  and   alternating  onrrenu. 

Ce«are     Hcw^l     and      Pietro    Forcieri,     i.    South    atreet, 

Finsbury,  London*     (Complete  apecification.) 
3008.  Xmpiovements  in  and  relattag  to   lamps  provided  witti 

elootrio  igniting  devtoes.   Paul  Jenlsch,  45,  Southampton 

buildings,  Chancery  lane,  London. 


1734. 


8185. 


9718. 


44IT, 


6179. 


§807. 


§881. 


17697> 


SPECIFICATIONS  PUBLISHED. 

1897. 
System    of    eieotrloal    sijtnniling    or     oommtinioatlon 

between  tbe  oooupant  or  o  coo  pant  i  of  a  oab.  oarrlagew 

or   otber   road   veblelo    propelled    by  borse   or  otber 

power  and  tbe  driver  or  drivers   tbereof,  and  appa* 

ratns  tberefor.     May  cock. 
Mean  of  soonomislng  elootrie  energy  in  tbe  beating  of 

eloolrioaliy  boated  apparatas  and  faol^itatlng  tbe  nse 

of  snob  apparatus.     Kdmui^d^. 
Insnlatlag  frames  for  elootrodes.     En^^L 
Appaf  atns  smployed  in  tbe  elect ro<4eposltion  of  copper 

and  otber  metals.     Heys,     i,L>amouUn.) 
Apparatua  for  tbe  eleotro-depositton  of  copper  and  otber 

metals.  Ueys.  (Uumoulin.j 
Elootrio  cables.  Do  FerraotL 
Klsetromotors  and  apparatns   for   tbe  eieotrie  propnU 

•iOB  of  tramcars,  railway  looomotlvoa,  or  traina  and 

otber  vebiolss.     Ayrtsn  and  Allen. 
Djnamo<^eotric  maobines.      Wade,  M cores,  and  FarrelL 
Improvemsats  in  and  in  tbe  mannfbittnrs  of  elomeats 

for  sooondanr  batteries      Fiiz  Gerald, 
Jaelts  for  tslsplkone  ezebaages.     Siemeni  Bro«.  and  Co., 

Limited.     (Siement  and  Halske.) 
Pegs  and  tbslr  oords  for  istspboias  ezobaages.     Siemens 

Broe.  and  C-o,,  LimiUid.     (Siemens  and  Haif<ke.} 
Calilng-oif  apparatus  for  telspbons  sscbanges.    Sierasns 

Bro».  and  Co.,  Lituiied.     (Stemena  and  BalflkeJ 
Bsetrlo  lacandesosnt  lamp  baldsrs.     Hall  and  Clark. 
Ssetnoity  metcra.     HookbaoL 
Bsot I  io  raeasnr  tag  InatnuBSBta.     E vsrsliad  sod  Vignolsa, 

Limited,  and  Everahed. 
Cetadael^s  fbr  sIsetHo  raUways.     Wise,    (Krotc,  Allec, 

aod  Kelly. 

for  strengtbealAg  slsctrlo  cmrreata.     Von 


BiOSMio  rallwaya  oa  a  road  contact  systsm.     Brown, 
oaagaalne   fuss   blocks.       Heya.      (Ebrbardt^ 
Tbom.  and  Connor.  ] 
^         lOlOO.  BlMilrlf  map  baldsrs,    JoMph. 
^      JP/M  m^mtric  b«aU«g  devioss.    U  Roy. 


TRAFFIC  RECEIPrS* 


'M 


1 


Dover  T^^amways. — The  traj£e  receipu  for  il 
February  5  were  £101.  Oj.  .Vj.  The  total  recseii: 
1B98  are  £.u^^.  Oe.  8d.     The  mileage  open  at  pre 

Bristol  Tramways. —The  traffic  retnma  for  tiio  w 
Febuary  4  w«re  £2/276.  Oi.  Hi.,  compared  witb  £1,8 
for   tbe  corre«(jonding  period   of  last  year,  befog  an 

Blrmlngbam   Tramway*. — Tbe  traffic   reoeipti 
eodmi;   February    5    were  £3,487.     i9«.   Id.i 
£2,977.  Ida.  hU.  in  the  corretponding  week   in 
ioorease  of  £509,  \9t,  3d. 

Liverpool  Ovsrbsad  Railway. — Tbe  traffic 
railway  for  tbe  week  ended  Febraary  6  amonnisd  U 
compared  with  £l,2ii  in  tbe  correaponding  week  ct  % 
year,  being  an  increase  of  £42. 

City  and  Sontb  London  Ballway*— The  returns  f( 
ended  February  B  were  £l»063,  compared  with  £1,12310 
sponding  period  of  last  year^  being  a  docrease  of  £00. 
receipm   for   the    half-year    amount    to   £6,4^  ^om% 
£t>,Qll  for  the  corre«){K)nding   period  last  j 
of  £I5j. 

Soutb  StalTordsblxe  Tramwftys.—Tlie  traffic 
week  ending  February  4  w^ere  £<Kf3,  15a.  9i«,  ss  eoa 
£521.  0$,  *Ji,  in  tbe  correflpODding  week  of  tl&t  ptm 
Tbe  aggmrate  receipts  for  the  year  are  £2,KI  13 
against  £2.728.  is.  Ui.  in  the  oorreap^Qdiog  psi 
prerlous  year. 

&.D.  United  Tramways. --The  traffic  raoeipts  lor 
ending  Januiiry  2^  were  £436.  IHs.  lOd.,  ss  cooif 
£36 J.  124.  lUi.  in  the  corresponding  week  to  tbm  ptm 
being  an  inoreaae  of  £76.  6i.  9i.  The  numbar  of 
earned  was  73,5:^3  in  1S98  and  60,025  in  lt»97*  TIm 
returue  up  to  date  are  £1,720.  0«.  lOl.,  as  oooif 
£1,640  2$.  Ud.  last  year,  being  an  Increase  of  £79. 17a. 
mileage  open  is  the  same  as  last  year^via.,  8  mtlaa. 


COHPANIES'  STOCK  AKD  SHA8I 


I 


Xuna. 


Htnaliurikan  SleoSrte  BopiMj  Ojmpmtaf  .. . 

Brasb  Ooopsaj,  Ordlnafy    

Sop.  Caai- .  6  pw  oaDL  Pyf.  

U  per  MOL  Oabsatora Slock    . .. . 

4j  p«r  eeat  ind  D«li«ntar«  Stock. 

Oallend«Ti  Cabla  Oompanj,  DcMOUUei . . . 

Ofdlnarr 

C«atral  Loodoo  EaDwar,  Ordlatiy  .,.»..«. 


CbariEtgCfOHaadOcraad.-..  . 
— -^  4)  p«r  cant.  Com.  PrsL 
Cbvltsa  Kj«cu1eU7  Oompaoy  .. 
ii  par  e«Dl.  Dabseti 
Hindoo 


Cltf  of  Londoo,  Ordlaiu^  , 

—  Prof.  C«rt.     

^^—  4  par  oaat.  CoianlatlTa  PTil. 


at7  ftod  Boatb  Loodos  Ballvay,  OoofloUdatsd  Ordtsaiy  . 

-'->'-»  4  per  oaat.  Pabaotota  fltoeb 

« — -■ —  ftpareoDt.  Prsl  Sbarvs .......*< 


•  *»fe«*»4*»»«t«««*« 


•  ••«*fe* 


* •,•••*•«• 


(k^unty  of  LoodoQ  ftod  Broab  Provlodal  Go. 

1  per  oant.  Cum.  Prel     ........... 

Cromptoo  ^od  Co.,  7  per  cetit  Con.  Ft%t 

5  por  osotv  D«b«!Utctr«a  -.  

Idlapa  ftitd  tiwfto  Ualiad  Ordlaary 

■  5  p«r  ceoL  DebMitarM  ............ 

i  per  oeut.  I>eb.  Stock,  Bad ........ 

gtfictrtc  Luu«inicil(J4j,  Umitod  —  ....  *.< 

'-  7  p«r  oetit  CumolatlTe  Ptat  ...,,, 

Elaii'r*'*  Copp«r  D«po«)Unc 

■Imorvt  Wlr«  Ck^ropaoy.. 

W.  T.  HttiUj  I  Tutefn-mpb  Worki,  Ordlaary 

^^-.^  7  p«r  oaQt  Praftraooa ...^ 

-.-^  i4  p«r  c«al.  DabaatoTM 

Hoosa*to-i]<raM  Oootpaiir,  Otdlaary .. .. 

— —  7  p«r  c«iil.  PT«f«r«DC«   .   

ludU  Ratib«T  vbd  iiuiU  Psrvba  Worfca 

4^  per  c«Dt.  I>tb#DturM      ..... 

KaaaftDftMi  and  Ka^{bt«tifUI««  Ontliiary 

6  par  ««ot,  Pref . 

lAodon  llactrtc  8app1j«  Ordlaary ......  _^™ 

li»lropo!lUa  SlectrU:  ttapply,  Ltnltad,  Ofd.  Pa.  101>iMii 

IT        „  „  „  Mt«^r*^ 

44  par  cant.  Flm  Mortgaga  Dateslsvt  OifSk 

KaUooalTaJspbOQS,  Ordlaary.. *.*.. 

e  par  east.  Ciua.  yirat  TrwL 

6  per  oaot.  Cttai.  Aaeosd  rr _ 

b  par  cant  Noo.  Cam.  Tbird  Fist »  Bo.  1  US,Bi 

^  S4  par  cant.  D 

KoUlDs  am  Cooipaoy 
Oriaetai.  Ltaaltad,  dl  abatas 

£b  abaraa  , . 

£Ai  iJturaa 

OrtoDUii  Talcphooa  a 
BoyaillaeirUjalCoa.i 
'  I  pat  eaau  i 
ioaUsctvte&i 


jf 


—  4|  pat  eaau  r^rt 

_, LcMdoa  Usctvte  ^spplfi 

wn.  Jamsa  t  ssd  FaU  MailTItsatad,  ordiasfy 


-T  par  east.  PMl 
«  psr  etai  Pab.  Stock,  Red. 
Sea  asd  M«io< 
:i9«esoi 
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NOTES. 


L — We  bav©  received  from  Messrs.  E.  F.  and 
}J  oi  "  Magnets  and  Electric  Currotitfl/'  hf 

Pawer     on    Warships The     EusBiaD 

i  decided  upon  the  iogtallation  of  electric 
trshipa  for  the  purpose  of  raifling  ammunition, 
»rbiDg  gtiQS,  etc,,  on  the  French  system* 
—We  have  received  the  February  number 
I,  which  is  worthy  of  special  notice.  It  is 
rat  contains  a  fully  illustrated  description  of 
hieh  cerUin  kinds  of  timber  are  obtained, 
Is  of  felling,  shipping,  etc.  The  letterpress 
.ft  make  the  paper  most  interesting  reading. 

^ays.— We  are  glad  to  note  that  the 
kiencae,  of  Paris^  has  suitably  acknowledged 
by  Prof,  W.  C  v,  Rantgen,  The  acknow^ 
li  special  reference  to  the  application  of  the 
sdical  work,  and  takes  the  form  of  the  Caze 
:,her  with  £400  in  cash.  Prof.  Lenard'e 
acknowledged  at  the  same  time, 
-Mr-  Henry  C.  Fischer,  €MM.,  who  has 
of  the  Central  Telegraph  Office  since  1870, 
he  responsi  bill  ties  of  his  office  on  Tuesday 
IB  presenta  from  the  various  divisions  of  the 
b  he  has  been  connected  so  long  have  been 
'"ischer.  These  were  displayed  in  the  con- 
on  Thursday  and  Friday  weeki  on  the 
which  days   informal    farewell    receptions 

of  Mechanieal  Engineers.— At  the 
held  last  week,  the  result  of  the  ballot  for 
le  council  was  announced,  Mr,  S,  W,  Johnson 
tdent,and  Mr.  Arthur  Keene  and  Sir  William 
lidents,  Mr.  Edgar  Worthicgton,  the  newly- 
■y,  was  introduced  to  the  meeting.  The 
Ates  that  at  the  end  of  last  year  the  number 
roll  was  2,496,  as  compared  with  2,359  at 
reviouB  year.  During  1897,  227  names  were 
by  death  being  30,  and  by  re aig nation  or 
fc  18  proposed  to  hold  this  year's  summer 
nstitution  i\i  Derby. 

Motors. — An  important  law  cMe  in 
Lolted  in  the  decision  by  -Judge  Wheeler, 

States  Circuit  Courts  that  the  electric 
iiapenaion  patent  controlled  by  the  General 
stiaghouse  Companies  is  valid.  An  injunc- 
i  against  the  Union  Railway  Company,  of 
?e  Walker  Company,  of  Cleveland,  to  prevent 
nging  the  patent  in  question.  The  patent 
g  suspension  of  the  field-magnet  frame  of 

for  tramways.  We  understand  from  the 
:  tJiat,  owing  to  peculiar  lega^l  arrange- 
in  will  have  to  be  again  decided  in  other 


in  1870  and  1S87. — One  of  the  beat 
'  read  before  the  American  Society  of 
neerfl  was  presented  by  Mr,  F.  W,  Dean, 
in  the  cost  of  steam  power  between  the 
L897.  This  paper  is  briefly  abstracted  by 
mean  as  follows :  "The  total  decrease  in 
nearly  40  per  cent.  Seventeen  per  cent, 
ted  to  the  use  of  multiple-cylinder  engines, 
,  higher  steam  pressure,  and  superheating 
I.  per  cent  is  due  to  the  use  of  vertical 
Pint,  to  improved  boilers,  7  per  cent,  to 
|r  in  heating  the  feed  water,  and  2  per  cent. 


is  put  down  to  the  credit  oMmproved  construction  of 
grates.  Taking  the  best  performance  of  the  two  periods 
named,  the  least  conaumption  of  steam  per  horse-power 
per  hour  in  1870  was  201b.,  whereas  the  best  for  1897  was 
12Jlb. 

Royal  Injititntion,— On  Friday,  tbe  11th  inst.,  a 
lecture  was  delivered  at  the  Koyal  Institution  by  Dr. 
J,  H.  Gladstone,  on  the  *'  Metals  used  by  the  Great  Nations 
o!  Antiquity,"  in  which  he  traced  the  growth  of  the  metal* 
working  arts  from  the  earliest  periods  of  history.  In 
connection  with  the  occasion,  a  conversazione  took  place 
the  same  evening,  which  was  well  attended.  At  this  a 
number  of  interesting  samples  of  alloys  and  rare  metals 
were  on  view,  including  aluminium  from  the  British 
Aluminium  Company,  the  well-known  Atlas  Anti-Friction 
Metaly  Delta  metal,  and  rare  metals  from  the  firm  of 
Messrs.  Johnson,  Matthey  and  Co,,  including  a  specimen 
of  uranium  valued  at  £7,000* 

A  Fairy  Sleotrieian, — On  the  programme  of  Oscar 
BarretL's  "  Cinderella,"  now  drawing  to  a  close  at  the 
Garrick,  is  a  fairy  electrician,  and  as  the  song  says^ 
**sbe  does  her  duty  well.''  Electricity  does  much  to 
enhance  the  brilliancy  of  the  colours  and  changes  in  the  ' 
dances  and  in  the  transformation  scene.  Cinderella  contrives 
to  dance  in  slippers  bearing  tiny  incandescent  lamps,  and 
her  chariot  is  dotted  with  a  large  number  of  the  latter  in 
all  its  outlines,  wheels^  etc.,  giving  a  very  pretty  effect.  At 
the  Empire  the  great  quantity  of  electric  light  used  is 
distributed  amongst  many  lamps  with  variously  tinted 
shades,  thus  softening  the  light  to  a  remarkable  extent. 
The  Comedy  is  beautifully  lit  up,  and  the  eitceedingly 
natural  moonlight  scene  in  Mr,  Haw  try  ^s  **  One  Summer's 
Day  *'  shows  what  can  be  achieved  with  judicious  use  of 
this  illuminant  on  the  stage.  At  the  Palace  Theatre  they 
rely  so  much  upon  the  perfectness  of  their  engines  that 
they  have  not  a  single  gas  jet  in  the  house, 

Bleetro-HamLonIo  Soolety, — At  the  ladies'  night 
concert  on  Friday  evening  next,  Feb.  2&,  the  following 

will  be  the  programme:— Part  L:  Hate  and  pianoforte  dnet, 
**  Sonata  No,  S ''  (Handel),  Mr*  Frederic  Griffiths  and  Mr. 
Alfred  Izard  ;  song,  "  Come,  my  beloved,  come/'  Mr,  Charlea 
Chilley  ;  new  song,  **  The  Dreamers,''  Miss  Meredy th  Elliott ; 
pianoforte  solo,  "  Wedding  March,"  Op,  65  (Grieg),  Mr, 
Alfred  E.  Izard ;  humorous  recitation,  "Our  Revival,"  Mr, 
John  Proctor;  two  gipsy  songs  (Dvordk),  Mies  Ethel  New* 
combe;  flute  solos,  (a)  "Lo  Cff^e,*'  (b)  "  Etude  Sicilienne/' 
Mr*  Frederic  Griffiths ,  humorons  sketch,  Mr,  C,  F,  Frood. 
Part  IL  :  Vocal  duet,  "It  was  a  Lover  and  his  Lass,"  Miss 
Ethel  Newcombe  and  Mr,  Charles  Chilley;  new  song, 
"Trust  and  Believe,"  Miss  Meredy  th  Elliott;  humoroua 
recitation,  **  The  Boman  Father,"  Mr,  John  Proctor  ;  song, 
"  The  Garden  by  the  Sea,"  Mr,  Charles  Chilley  ;  piccolo 
solo,  "Saltarello"  {Edward  German);  song,  "The 
BwallowB,"  Miss  Ethel  Newcombe ;  humorous  sketch, 
Mr,  Charles  F,  Frood, 

A  Single  Kail  Eailway. — Mr.  F,  B*  Behr  informs  us 
that  the  Belgian  Government  have  named  a  commission 
composed  of  the  following  engineers  in  the  service  of  the 
State  railways ;  M,  E,  Gerard,  engineer-in-cbief  and  Chef 
du  Cabinet  of  the  Minister  of  Railways  (president),  M.  A, 
Degraux  and  M.  Flamasche,  engineers4n-chief  of  the 
State  railways,  and  M,  Kobert,  engineer  of  the  State 
railways  (secretary),  for  the  purpose  of  carrying  out  a 
series  of  experiments  on  Mr,  Behr's  lightning  express 
r^iilway  constructed  in  the  neighbourhood  of  Brussels* 
Mr.  Behr  informs  us  that  in  the  event  of  the  report 
of  the  commission  being  in  every  way  saUsfactory,  the 
Government  would  permit  the  building  of  an  important 
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line  on  hit  system.  The  expenmenta  will  begin  towards 
the  end  of  this  month,  and  are  expected  to  laat  about 
three  montbis.  It  is  desired  that  other  Governments  and 
important  railwajr  companies  should  send  representatives 
to  watch  these  trials,  the  commission  being  prepared  to 
ifford  every  facility  for  examining  the  work  done. 

Chareres  for  Eleotrioity,— The  question  arises  as  to 
what  is  the  value  of  a  system  of  electric  light  charges 
which  id  in  operation  as  far  as  reduction  goes  to  the  great 
majofity  of  consumers.  The  IJrighton  system^  devised  by 
Mr,  Wright,  is  an  excellent  one,  but  some  authorities  in 
adopting  it  make  modifications  which  practically  nullify  its 
use.  This  is  done  by  extending  the  quantity  of  electrical 
energy  which  has  to  be  Ciiken  before  reduction  is  given  in 
price.  Thus,  at  Shoreditch  the  other  day,  Mr.  H.  E. 
Kershaw,  the  chairman  of  the  Electric  Light  Committee, 
explained  that,  owing  to  the  Vestry's  success  in  generating 
electricity  by  steam  obtained  by  means  of  the  dust 
destructors, '  it  was  proposed  to  reduce  the  cost  of  the 
lighting  from  6d.  per  unit  the  first  two  hours  and  4d.  other 
hours,  to  6d.  the  first  2h  hours  and  2d.  succeeding  hours, 
80  that  consumers  can  use  light  for,  say,  four  hours  a  day 
at  4^d«  a  unit  The  extra  half-hour  at  the  sixpenny  rate 
nullifies  the  reduction  to  practically  all  the  consumers.  A 
reference  to  our  *'  Question  and  Answers  "  column  of  the  4th 
inst.  will  be  interesting  in  this  respect. 

Mean  Horizontal  Candle  -  Power.  —  The  mean 
horizontal  candle-power  of  an  incandescent  lamp  is  usually 
t^kken  as  the  measure  of  the  light  emitted.  Thiti  is  perhaps 
the  best  measurement  to  take,  but  with  certain  of  the  new 
types  of  filaments  will  have  to  be  replaced  by  the  mean 
spherical  candle  power  The  mean  horizontal  candle-power 
can  be  obtained  either  by  the  laborious  method  of  taking 
a  large  number  of  readings  at  different  angles,  or  by 
spinning  the  lamp  so  as  to  obtain  optically  the  mean  candle- 
power.  There  have  been  doubts,  though,  on  this  spinning 
process  as  to  whether  it  will  give  accurate  results. 
Deformation  of  the  filament  due  to  centrifugal  force  would 
lie  the  most  likely  cause  of  error,  if  any.  Mr.  C.  P. 
Matthews  contributes  an  article  on  the  subject  to  the 
current  number  of  the  Physical  lieview.  His  experiments 
were  earned  out  at  the  Purdue  University,  and  show  con- 
clusively that  no  such  error  exists.  Thus  the  whirling 
lamp  gave  a  mean  horizontal  candle-power  of  9  649,  while 
the  figures  obtained  by  plotting  the  series  of  readings  for 
different  angles  and  integrating  the  curve  was  9-655  c,p. 
This  shows  an  error  of  06  per  cent  only,  which  is  very 
well  within  the  limits  of  photometric  accuracy. 

Absurd  ExamiDatione,— We  understand  from  the 
Daily  Mail  th;it  the  Transvaal  Government  have  set  up  a 
standard  of  qualification  for  British  mining  agents  and 
mftiMgera  in  the  colony  and  will  hold  severe  test 
examinAtions.  It  provides  for  a  minute  understanding  of 
the  Transvaal  law,  which  is  not  easily  available  to  the 
student,  as  well  as  a  recondite  knowledge  of  geology  and 
an  unsuspected  theory  of  the  origin  «jid  character  of  elec- 
trioity.  Failure  in  cither  one  of  these  abstruse  questions, 
idthough  the  candidate  may  be  otherwise  efilicient  in  mining 
knowledge^  coostitutea  a  disability  of  which  the  penalty  is 
as  follows :  Without  a  certificate  of  competency  from  the 
Transvaal  Defiartment  of  State  Mines,  no  miuiager  shall 
be  iulferod  to  retain  his  present  employment,  and  any 
compaay  so  retaining  an  uncertificated  manager  shall  be 
liable  to  have  its  mine  **  shut  down "  by  Boer  authority. 
What  the  origin  and  character  of  electricity  have  to  do 
with  mining  no  one  knows,  but  we  are  sure  that  those 
managem  would  find  no  difficulty  in  answering  quettions  as 
to  tbd  applicability  of  electric  transmission  of  poirer  to 
'ning.     The  chief  fault,  however,  arises  in    trying   to 


discriminate    between    efficient    aiid    metticie 
examination,  and,  worse  stilly  in  the  coBee(|iieoi  i 
with  the  freedom  of  men  to  oondnci  ihttr  own 

on  their  own  lines. 

Boilers —The  disastrous  elects  of  many 
sions  make  us  more  ready  to  notice  any  lela  of 
to  prevent  such  explosions  occurring.     In 
kind,  reiteration  of  wellknown  facta  cannoC  be  i 
far.     From  the  concise  sheet  of  advice  lately 
Manchester  Steam  Users'  Association  we  note 
the  following  as  8t>eciaJly  suitable  for  electric  ligkij 
As  regards  raising  steam  it  should  be  noted 
changes  of  temperature  may  produce  fractures 
leakages,  therefore  never  raise  stcJim  hurriedly* 
and  bottom  of  a  boiler  should  grow  warm 
convenient,  fill  the  boiler  with  warm  water 
economiser.      If  the  boiler  water  is  cold,  aUow 
hours  for  raising  steam.     If  pressed  for  ti&ae,  fill  * 
to  the  top  of  the  water-gauge,  fire  slowly,  aad 
safety   valve   open   until   steam   blows  off 
closing  the  safety  valve  blow  out  the  bottom 
till  the  working  level  is  reached,  and  then  the 
be  raised  more  quickly.     In  the  case  of  b« 
faulty  feeding,  the  fireman  is  advised  to  etii 
valve   so  as  to  cause  priming.    The  violent 
when  this  is  done  cools  the  exposed  plates 
them.     After  this  the  feed  can  be  reeimied*     It 
stated  at  the  end  that  when  the  furnaces  are 
due  to  low  water,  etc,,  the  boiler  attendant  wmj  ] 
retire.    We  see  no  advice  as  to  what  should  be  < 
fireman   who  mistakes  a   full  gaug^gbiai  for 
one,  and   fills  the  boiler  and   steam  pipes  witli 
consetjuence. 

Incandescent    Lamp    BllleieBOj. — Ur. 
Randall  read  a  paper  on  the  present  efficienej 
descent  tamps  before  the  North  Western  Eleetricil] 
tion   last  month*     He  rightly  kys  special 
uniformity  of  the  carbon  filament     Uis 
follows :   The  quality  of  the  ti  ?i 

thread.  The  process  of  s<iuir:  ^^  eads  Ik 
proper  skill,  experience,  and  appliances  are  i 
the  weather  is  more  controllable  than  is  tbe  < 
product  when  any  of  these  requisitee  are 
easier  to  shave  down  strips  of  bamboo  to  a 
to  weave  braids  of  silk  fibres  that  will  appear] 
than  it  is  to  squirt  a  cellulose  thread  of  unifo 
but  the  bamboo  strips  and  the  silk  brmid 
uniform  in  weight.  They  cannot,  therefortv 
carbons.  It  is  of  ten  supposed  that  the 
applied  in  treating  the  filaments  fills  up 
depressions,  thereby  correcting  the  defeeta  da 
larities  in  texture  and  surface  This  is  not  tniiL 
base  carbon  cannot  make  a  good  lamp.  When  i 
is  found  to  be  Instter  than  another,  its  sU[ 
attributed  to  the  base  carbon*  The  autlior 
to  give  tests  and  figures^  and  winds  up  with  tlie 
characteristic  remarks :  There  is  still  one  < 
fulfilled  in  order  that  ineendeseent  ligbiai^ asgpj 
profiuble— the  voltage  at  the  haps  aast 
everlastingly  and  unceasingly  steady.  Tlisre 
improvement,  but  much  more  is  paesibts  aad 
Everything  about  lighting  ssrvke  is 
regulation  is  improved,  oven  the  i 

Tlie    By-Prodoete   of 

American  contemporary   Shdtridhf  gives 
extracU  tending  to  show  a  sapposed  idiKtiomil 
electricity  in  St.  Louis.    To  qaote  dete&s 
Uuraiit,  manager  of  the  Bell  Telephone 
Louis,  hii  aeoertetned  that  the  greuod  mi 
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tad  with  electricity.  The  installation  of  the  Bell 
umb  Compan/g  new  metallic  BjBtem  is  said  to  have 

the  diacoYerj,  owing  to  a  number  of  small  signal 
failing  to  work.  A  careful  investigation  was  made, 
I  Tain,  and  as  a  last  resort  ground  currents  were 
lit  of.  A  voltmeter  installed  at  a  relay  station  showed 
m  escape  current  from  the  street  car  tracks  was 
ting  along  under  the  earth  and  entering  the  wires  of 
ilephone  company.  This  escape  current  was  appa- 
acUng  in  opposition  to  that  supplied  from  the  com- 

batteries,  and  neutralising  the  latter.  Careful 
evealed  the  fact  that  the  waste  current  was  10  volts 
er  than  that  generated  bythecompan/s  batteries."  The 
•  in  question  can  see  no  reason  why  the  current  could 

used  to  drive  motors  and  dynamos  in  the  same  way. 

actual  current  as  it  comes  from  the  earth  were  not 
Rit»  it  could  first  be  gathered  into  storage  batteries 
lus  intensified.    The  current  can  be  handled  exactly 

>  were  generated  by  a  dynamo.  A  local  paper,  having 
lewed  Mr.  Durant,  writes  under  the  impression  that 

citizens  will  have  to  do  will  be  to  drive  a  wire  into 
ound  in  their  back  yards  and  light  their  houses  by 
city.  The  facts  discovered  are  a  disgrace  to  the 
ay  company  and  St.  Louis,  and  will  result  in  endless 
I  to  the  gas  and  water  mains. 
aiwaiys  and  their  Mnnioiiialisation.— Sir 
1  Leech  read  a  paper  recently  on  the  above  subject 
the  Statistical  Society  of  Manchester.    After  a  brief 

o£  various  systems  of  traction  for  tramways,  the 

turned  to  the  question  of  municipalisation.  He 
lied  that  the  leasehold  system  was  calculated  to 
t    improvement^   blunt  enterprise,  aud  practically 

monopoly.  That  was  a  great  cause  of  the  cry  for 
palisation  of  toamways.     It  was  urged  that  if  there 

>  be  a  monopoly  it  should  be  in  the  hands  of  a 
ition,  who  held  it  in  trust  for  the  benefit  of  the 
.  A  corporation,  he  said,  could  borrow  money  at  a 
r  rate,  thus  enabling  a  much  better  and  cheaper 
i;^eoiild  afford  to  treat  its  employes  better  as  to 
of  service,  and  could  at  all  times  avail  itself  of  every 
ronent.  There  was  no  halting  place  between 
^aliaation  and  monopoly.  Experience  had  made 
I  Leech  draw  a  line  between  ordinary  trading 
niea,  where  competition  would  soon  rectify  heavy 
a  or  aboBes,  and  companies  protected  by  parlia- 
ry  powers,  and  which  practically  became  monopolies 
le  the  law  would  allow  no  opposition  on  the  same 

Among  the  latter  he  included  railways,  gas,  water, 
Mmai,  tramways,  markets,  electricity,  etc.  The 
eta  of  theee  were  vital  to  the  welfare  and  prosperity 
i^,  and  he  held  it  was  the  duty  of  every  corporation 
tar  and  protect  the  interests  of  its  citizens.  Another 
t  rsMon  for  municipalisation  was  that  a  corporation 
die  capital  and  the  desire  to  keep  pace  with  changed 
DaaeatB  and  improvements.  The  author  proceeded 
locate  the  munidpaUsation  of  the  Manchester  trams. 

le  Baaiataaoe  af  Thin  Metallic  nims.— Miss 

Is  Stone  contributes  to  the  Pktfsical  Review  a  thorough 
tive  treatise  on  the  resistance  of  thin  films. 
out  the  discrepancy  between  the  resistance 
of  given  thickness  measured  direcdy  by  the 
i  bridge  as  compared  with  the  resistance  caleu- 
ifrom  ita  weig^  density,  and  dimensions.  As  shown 
liHsi  and  conrea,  the  calculated  resistance  is  but  a 
LinetioD  (A  the  initial  resistance  of  the  film,  when 
pei  dneetly.  The  proce«  of  experimenting,  how- 
fMSMlad  the  fact  that  the  initial  resistance  was  not 
kH^  hat  deerasaed  with  time,  reaching  ita  lowest 
Mi^  diat'm  iofiaila  time,    films  have  not  been 


preserved  for  longer  intervals  than  three  or  four  months  ; 
but  the  values  of  the  resistance  at  the  ehd  of  this  length 
of  time,  while  only  approximately  constant,  nevertheless 
compare  very  favourably  with  the  calculated  values  for 
the  same  thickness.  From  a  series  of  experimento,  of 
which  dates  are  given,  the  authoress  concludes  as  follows  : 
"  Heat  accelerates  the  time  effect.  The  greater  the  age  of 
the  film,  the  less  the  effect  produced  on  it  by  heat.  In 
general,  the  longer  the  heat  is  applied,  the  greater  the  fall 
in  the  resistance.  A  certain  period  of  heating  reduces  the 
resistance  of  each  film  to  ita  lowest  value..  This  period  of 
heating,  necessary  to  produce  the  minimum  resistance,  is 
greater,  the  greater  the  initial  value  of  the  film.  After 
the  minimum  value  of  the  resistance  is  reached,  further 
heating  has  no  effect  upon  the  film.  When  not  reduced 
to  ita  minimum  resistance  by  heat,  the  film  continues  to 
decrease  with  time  in  the  ordinary  manner.  When  the 
lowest  value  of  the  resistance  is  produced  by  heating, 
there  seems  to  be  a  certain  increase  in  the  resistance,  when 
measured  after  a  number  of  hours.  In  general,  then,  the 
decrease  of  resistance  with  time  is  caused  by  a  gradual 
settling  down  of  the  silver  molecules  into  a  more  and  more 
compact  mass.  Heat  accelerates  this  action,  bringing  in  a 
few  minutes  the  film  into  that  condition  which  time  acting 
alone  accomplishes  only  after  months.  Preliminary  experi- 
mento indicate  that  electric  currento  and  shocks  produce  a 
similar  effect  upon  a  film  as  that  produced  by  heat" 

Blica  Wining  in  BengaL — ^The  Indian  and  Eastern 
Engineer  pubUshes  an  interesting  article  on  the  mica  mining 
industry  in  Bengal.  The  Hazaribagh  and  Gya  districts, 
where  the  produce  is  very  plentifully  distributed,  does  not 
present  a  happy  prospect  to  the  easy-going  man.  Owing 
to  the  lack  of  a  railway  system  the  nearest  mines  are  from 
35  to  70  miles  from  the  nearest  railway  route,  and  this  is 
in  itself  a  disadvantage  which  has  to  be  reckoned  with. 
The  whole  of  the  soil  simply  bristles  with  mica  and  schist. 
Here  the  miner  commences  operations.  Not  much  time  is 
lost  in  discovering  a  "  phook  "  or  vent,  or,  perhaps,  a  small 
outcrop  in  quartz,  which  attracto  attention,  and  in  an  hour 
or  two  hours  the  chiselmen  are  a  few  feet  down,  taking  up 
small  refuse  mica,  and  come  upon  what  appear  to  be  "  leaders  " 
to  a  vein  of  mica.  A  defined  vein  once  found  is  followed  up 
carefully.  These  are  generally  only  a  few  feet  in  thick- 
ness and  run  in  a  very  ill-defined  course,  winding  in  and 
out  and  dipping  downwards  and  sideways,  as  the  case  may 
be.  All  along  a  rich  vein  the  mica  is  to  be  found  embedded 
in  the  rock,  which  has,  when  very  hard,  to  be  blasted  with 
powder,  or  dynamite  when  water  occurs.  The  harder 
rocks  having  been  removed,  the  chiselmen,  who  work  in 
pairs,  carve  out  the  mica,  which  is  found  in  "  books.''  The 
best  mica  is  found  in  rock,  where  it  is  clear  owing  to  itr 
encasement  and  protection  against  percolation  and  earthy 
movementa.  Where  found  in  the  softer  soils  ita  substance 
is  weak,  and  ito  transparency  sometimes  partially  or  whoUy 
destroyed  by  interlaminar  inclusion  or  infiltrations  of  other 
minenJ  substances.  The  prices  of  mica  vary  according  to 
ito  size  and  transparency,  £100  per  maund  having  been 
obtained  for  the  larger  sheeto  of  36  square  inch  and  upwards. 

Uaetrie  SiiariES  in  Coal  lOnes.— We  gather  from 
the  Trade  Journal  Review  that  Messrs.  Siemens  and  Halske, 
of  Berlin,  and  a  committee  representing  tiie  Wes^>halian 
collieries  have  been  carrying  out  another  series  of  testo  on 
the  danger  which  electric  sparks  from  any  eleclric  apparatus 
to  be  used  down  in  coal  mines  might  introduce.  The  testo 
were  conducted  in  the  experimental  gaUery  of  the  Consoli- 
dation Colliery  at  Gekenkirchen,  near  HeiM  and  Thiem. 
The  experimento  lead  to  the  following  conclusions :  When 
the  bulbs  of  incandescent  lamps  are  broken,  explosion  may 
ensue  at  tines.    The  carbon  filamenta  do  not  slwa^a  ViraiSiw 


on  such  occaiioQfi ;  they  are  first  cooled,  tbeu  brighten  up 
again.  If  a  lamp  U  broken  or  damaged  when  not  alight,  and 
a  witched  in  after  it  hae  become  ch&rged  with  gaaeous  air, 
an  explosion  will  not  take  place;  but  if  such  a  lamp  be  then 
smashed,  there  will  be  ignition.  On  the  whole,  it  may  be 
said  that  high  voltage  lamps  (not  above  150  volte,  though) 
taking  from  0*5  to  0  6  ampere  are  safe ;  stout,  short  fila- 
ments are  not  to  be  recommended.  The  bulbs  should  be  of 
stout  glass,  so  that  the  filament  is  sure  to  be  smashed 
Bimultaneoosly  with  the  bulb,  and  the  platinum  leads  should 
not  project  much,  less  there  he  short-circuit  between  them, 
nitunination  by  properly  protected  incandescent  lamps 
seems  safer  than  any  other  illumination.  Mot  resistanccB 
are  safe  as  such,  but  the  different  wire  spirals  may  come 
into  contact,  and  arc.  Cut-outs,  etc,  fuses,  switches,  and 
electric  motors  should  all  be  encased.  Small  electric  motors 
are  worse  than  large-sized  ones,  as  they  spark  more  readily* 
Polyphase  motors,  with  closed-coil  armatures,  and  even 
with  contact  rings  and  brushes  for  starting,  are  safe. 
Continuous-current  motors  should  be  enclosed  in  proper 
wire-gauze  cages. 

As  Othera  See  Ub.— The  following  extract  from  the 

Street   Raihmj/  Journal  is   interesting   reading   beside  our 
report    of    the     resumed    discussion    on     Mr.    Dawson's 
paper :  **  In  the  discussion   of   Philip  Dawson*s   paper  on 
'  Electric    Traction '  before   the   (London)    Institution    of 
Electric   Engineers,  one   of    the   speakers   is   reported  to 
have  denounced  with  vigour  and    point  *  American    hap- 
hazard   methods.      Their    standards    are    no    standards 
at  all ;   they  go  full  speed  ahead  and   then   have   to  go 
aatem/    There    is  possibly  some  basis  for  this  criticism » 
Nearly  the  entire  burden  of   experimentation  in  electric 
traction  has  fallen  upon  America,  and  it  is  inevitable  that 
there  should  have  been  much  duplication   of  plant  in  the 
progress  of  an  industry  from  birth  to  what  we  might  call 
now,   perhaps,   middle   age.      Nevertheless,    there    is   one 
element  in  the  case  which  is  too  frequently  overlooked  by 
the  more  conservative  engineers  and  tramway  managers 
both  here  and  abroad,  and  that  is  that  the  pioneers  in  the 
industry  who  have  gone  ahead  courageously,  and  put  in  the 
best  apparatus  known  at  the  time,  have  fr€<|uently  made 
enough  money  by  doing  so  to  purchase  more  improved 
appanitus  as  it  has  come  out.     This  is  true  not  only  where 
thei^  hai  been  competition,  and  where  the  lines  equipped 
with  the  better  motive  power  have  gained  traffic  at  the 
expense  of  their  more  conservative  competitors,  but  also 
in  cities  where  there  has   been  no  competition,    for  the 
development  of    the  *  riding  habit  *  in  American  munici 
palities  through  the  introduction  of  electric  traction  has 
been  one  of  the  marvels  of  the  American  financial  world, 
t^ooner  or  later  this  feature  wiU,  of  course,  l>e  understood 
more  genemlly  abroad,  but  meanwhile  •  eonservatism  *  will 
no  doubt,   plume  iUeU  upon  its  wisdom,  while  somewhat 
foi^gillul  of  certain  advantages  of  '  progreasiveness.'  " 

Aeetsrleiie — The  Journal  of  AcetyUne  says  of  an 
extmcl  tn»ni  Engineering:  "Engineers  quite  commonly 
estimate  the  calorific  value  of  a  fuel  from  its  chemical 
composition;  and,  speaking  generally,  the  figures  thus 
obuined  are  accurate  within  quite  a  small  percentage. 
Exceptions,  however,  do  occur,  an<l  acetylene  is  one  of 
tbam.  Its  chemical  composition  is  given  by  the  formula 
CfU^  ao  that  I3lb.  of  the  |^  consist  of  12lb  of  carbon 
and  lib,  of  hydrogen.  Now,  lelb.  of  carbon  burnt  to 
carbonic  acid  gas  will  give  174,600  British  thermal  xxniu, 
and  lib.  of  hydrogen,  burnt  to  H,0,  will  liberate  61,560 
British  thermal  units,  making  a  toUl  of  236,160  unita 
Actual  experimenti  however,  shows  the  heat  set  free  on  the 
complete  combustion  of  acetylene  to  be  much  greater— vis., 
heat   uniu,  or  nearly  one  fifth  more  tlian  that 
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calculated  from  ita  chemioal  compoaition.     Sii 
found  that  the  actual  heat  of  combustion  of  cjt 
is  nearly  one-third  more  than  that  calculated 
carbon  content.     The  explanation  of  the  dfa 
course,  to  be  found  in  the  fact  that  a  Ur|ga 
energy  is  absorbed   in   the  prodiu;tion  of 
which  is  liberated  in  the  form  of  heat  on 
It  is   this   fact   which   renders    compressed 
dangerous  an  explos^^ive,  as,  quite  apart  from  any  qi 
of  combustion,  there  is  a  Urge  store  of  energy  av 
destructive  purposes  by  the  mere  deeompoeitioii| 
body  into  its  elements.     Some  French  exper 
showed  the  explosive  energy  of  litjuefied  icetjfl 
compfirable  to  that  of  dynamite.     It  should,  hoi 
the  same  time  be  stated  that  at  preesurea  not 
two  atmospheres  it  was  found  impoasible  to 
explosive  decomposition  of  the  gas,  whtcb«  un 
ditions,  is  as  safe  as  lighting  gas.     It  is  inter 
that  many  food  stuffs,  such  as  starch  and  sugar, 
same  peculiarity  as  acetylene,  their  heat  of 
being   greater    than    that   estimated    from  tbelr 
composition. 

Tlie  CoDsulting  ED^ineer— Mr,  S.   DaMT 
read  a  paper  before   the  New  York    R[ectrical 
the   12th   of    last   month   on   the   relations   beti 
consumer,  consulting  engineer,  and   the  ele 
facturer.     He  stated  his  opinion  that  the  mmi 
electrical  apparatus,  aud  the  companies  nr  fir 
apparatus,  are  dependent  upon  each  other  to  i 
and   their  relations  should   be  dote  and 
considered  that  the  consulting  engineer  is  a  i 
pro{)er  connecting  link  between  the  two.     He 
functions  of  the  consulting  engineer  were  to  le 
client  selects  the  i^ystem  best  suited  to  his  local 
that  he  buys  the  best  apparatus  for  working  IbH  ; 
and  that  in  purchasing  be  gets  good  valne  for  bis  1 
The  common  ^nse  of  Mr.  Greene's  statementi  is 
dispute,  but  the  large  manufacturers  in  Amenca 
care  to  be  super vise<i  in  this  way.     Their  object, 
to  be   rather   to   part   with    as  many  standard 
apparatus  as  possible  and  to  let  the  purchaser  i 
to  the  unsuitable  local  conditions  as  best  be  me| 
Greene's  paper  contains  much  tiaeful  matter  whick  j 
redress  the  above  fault,  attd  not  a  few  oeally 
ancedotes.     The  following  is  an  example  of 
was  less  than  a  doxen  years  ago  that  the  Imt 
swit     ^       !  was  installed  in  the  Broadway  Thi 
spct  wore  drawn  up  by  a  consulting 

naval  otticer  by  the  way^ — calling  for  a  (iteproof  . 
and     the    manufacturer  no    doubt    accepted    I 
thinking  that  he  could  use  what  had  idwmya 
before— vi/.,    a    wooden    framework*     In    this 
mistaken,  however,  and  after  a  year's  wrangling 
IxMird  was  installed,  much  to  the  manufao tuner** 
and  fU  great  expend  to  him,     It  ii  hardly  ne 
say    that    this    form    of    switchboard    became 
immediately,  and  several  yaate  after,  the 
happening  to  meet  the  naval  officer,  said  to  him 

was  a  d d  fool  about  that  switchboard, 

not  the  man." 

AeemniilAior  Trmetloa.— The  real  cammei 
of  accumulator   traction  ts  ibe  lime  lett^ 
the   financial  hdance  sheet.    Still,  efUciency  Iriehl 
interest,  and  those  for  the  Englcwood  and  Chicago 
lator  cars  in  America  are  to  hand.    ThJa  Une  haa 
operation  since  June  20, 1897,  rnnniog  from  d  loM 
about  12  miiea  uf  tnu:k.  The  complete  teHaol  tlie 
of  the  varioua  parts  of  the  equipment  have  bean 
Mr.  G.  Herbert  Condictf  Ihe  teats  beii^  in  oheri 
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IL  Damon,  asaisted  by  Prof.  T.  P.  Gajlord  and  a 
atodenta  from  the  Armour  Institute.  We  notice 
Hbuia  engines  are  used  to  drive  the  Walker 
VB  in  the  station.  The  cars  are  provided  with 
battery  boxes  or  trays  with  brass  contacts,  the 
fling  hung  from  the  truck  frame  between  the  axles. 
Ties  72  cells  in  hard  rubber  jars,  each  fitted  with 
aride  n^;ative  plates  and  four  Tudor  positive  plates, 
aries  being  connected  up  in  four  groups  of  18  cells 
$  terminala  of  which  run  to  the  controllers.  The 
of  the  batteries  and  tray  is  7,800lb.,  and  the  capacity 
peree  at  145  volts.  The  trays  are  removed  to  the 
i  taUe  by  a  motor-driven  derrick  on  a  truck 
;  in  the  car-house  pit.  The  batteries  were  supplied 
Electric  Storage  Battery  Company,  of  Philadelphia, 
'o'^^g  figures  obtained  from  the  test  are  of  interest 
im  jffeaaure  was  1701b.  On  a  seven-hour  trial  the 
iv^mrated  per  pound  of  combustible  from  and  at 
was  8-22lb.,  the  percentage  of  the  total  calorific 
of  the  fuel  utilised  being  62*86.  The  indicated 
power  varied  from  a  maximum  of  246  to  a  minimum 
the  pounds  of  dry  steam  per  indicated  horse-power 
RDg  18.  The  ratio  of  the  electrical '  horse-power 
of  the  dynamo  to  the  indicated  horse-power  of  the 
was  79*3  per  cent  The  total  station  efficiency 
il  pfle  to  switchboard  was  5*58  per  cent.  The  tests 
itteries  showed  a  charge  of  36*757  kilowatt-hours, 
!  by  a  discharge  of  10*715  kilowatt-hours  and  a 
sbuge  of  31*631,  giving  an  apparent  efficiency  of  a 
viier  60  per  cent,  it  being  difficult  to  obtain  a  more 
lore  without  a  long  series  of  charges  and  discharges, 
to  the  impossibility  of  determining  the  exact 
II  of  the  battery  at  any  time.  The  tests  showed 
I  car  used  1*41  kilowatt-hours  per  car  mile  at  the 
I  table,  and  *87  kilowatt-hour  per  car  mile  at  the 
jifing  about  lOlb.  of  coal  per  car  mile.  Finally, 
Md  that  the  batteries  have  operated  from  8,000  to 
Bules  and  are  standing  the  service  remarkably  well. 

I  Waves. — In  a  recent,  issue,  we  referred  to  some 
sate  of  Mr.  Howard  Swan  on  the  interrelation  of 
and  light  waves.  The  ideas  then  expressed  seem 
\  heea  corroborated  independently  by  American 
Miters.  Early  in  January  last  Mr.  Swan  gave  an 
on  the  subject  at  the  conference  of  the  Society  of 
■I,  from  which  address  we  take  the  following  para- 
llunking  that  it  is  best  to  give  the  author's  own 
ban  to  summarise  what  he  says.  Thus  Mr.  Swan 
If  in  the  dark  you  try  to  imagine  some  scene  you 
■enred,  it  can  be  brought  before  the  vision  as  if  it 
BSWPt :  often  it  comes  and  is  soon  succeeded  by 
By  a  strong  effort  of  will  it  can  be  kept,  the  light 
Dg^t,  and  the  scene  kept  there  for  some  moments, 
oeess  needs  somewhat  of  an  effort,  and  evidently 
margYf  as  it  is  fatiguing.  Now,  as  one  can  imagine 
■01  dose  at  hand  or  miles  away,  that  same  picture 
imAy  be  pushed  back  in  the  imagination,  as  it  were, 
ir  hr  away  and  much  smaller:  then  still  smaller  : 
rifistant  and  tiny :  and  eventually  made  to  disappear. 
u  then  left  is,  or  seems  to  be,  a  perfect  blank, 
■land  space,  with  no  thought  or  scene  present ;  and 
■fcaew,  too,  can  be  kept  for  some  time  with  some 
f  wiD.  (It  must  be  understood  that  sufficient  control 
^^  and  will  may  only  occur  after  some  weeks  of 
•  in  keeping  the  attention  fixed  in  any  direction 
k)  If  the  observer  is  in  fair  health  and  spirits — that 
iftt^oed,  ill,  worried,  or  depressed— then,  in  the 
Iwin  bs  seen  that  this  space  is  not  perfectly  blank, 
fel  Uacik,  hut  that  various  faint  sheets  of  delicate 
,  fi^ts  are  being  seen,  perhaps  with  specks, 


spots,  or  spangles,  often  slowly  in  movement  It  is 
these  faint  appearances  of  light  that  are  in  question  in 
the  investigation— the  sensation  of  light  within  the 
brain.  Scientific  men  attribute  this  dim  appearance  of 
light  to  the  mechanical  effect  of  the  circulation  of  the 
blood,  either  within  the  eyelids  or  at  the  back  of  the 
eye  on  the  retina;  but  there  seems  to  be  another 
and  much  more  interesting  and  important  cause — namely, 
the  effect  of   the    movement    in  the    eyeball    or   optic 

nerve  of  the  nervous  force  of  the  brain  itself 

Next,  as  regards  electricity.  This  is  regarded  as  the  effect 
of  a  quiver  or  waving  of  this  same  ether,  of  much  longer 
(sometimes  shorter)  wave-lengths,  and  therefore  electric  and 
magnetic  waves  are  of  the  same  nature  as  these  of  light ; 
but  the  electric  waves  are  noticed  by  other  means :  heat, 
light,  attraction,  and  vibration  of  various  material  substances, 
and  the  quiverings  of  the  human  nerves,  etc.  Faraday  showed 
how  to  produce  electricity  from  magnetism  by  waving  a 
closed  coil  of  wire  near  a  magnet,  and  the  modem  dynamo 
is  little  else  but  these  coils,  waved  or  rotated  by  means  of 
a  steam-engine.  Now  it  was  found  that  when  these  waves 
of  electricity  were  sufficiently  strong  they  would  heat  wires 
and  so  create  light ;  that  they  would  heat  or  destroy  nerves 
and  so  kill  a  man.  Tesla's  great  discovery  was  that  if  they 
were  vibrated  tens  of  thousands  of  times  more  rapidly  still, 
they  had  not  time  (so  to  speak)  to  affect  the  nerves,  and 
would  be  conducted  at  enormous  pressures,  if  vibrated  or 
quivered  sufficiently  rapidly,  harmlessly  through  the  human 
body.  In  the  adjoining  hotel,  the  Savoy,  he  expbuned  this 
one  evening  to  the  present  writer  a  few  years  ago,  and 
related  how  he  had  worked  out  his  theory  mathematically 
and  found  it  true,  had  made  the  machines,  and  then  hesitated 
for  two  hours  before  risking  his  life  on  the  experiment ! 
Every  scientific  man  knows  now  that  his  reasoning  and 
calculations  were  accurate,  that  he  was  not  killed,  but  that  the 
eurrent  or  vibration  passed  through  his  body  and  lighted 
lamp  which  he  touched  with  the  other  hand  with  his  finger. 
.  .  .  When  a  scene  is  actually  imagined,  as  in  writing 
the  account  of  a  journey  or  of  a  scene,  one  has  actual  views 
kindred  to  those  aroused  by  what  is  technically  known  as 
'  programme  music ' — that  is,  music  supposed  to  describe 
the  sun  rising,  the  larks  twittering,  and  the  blacksmith 
blowing  his  bellows  or  clanging  his  anvil,  etc.  To  picture 
scenes  in  this  way  for  long  vividly,  uses  up  energy ;  and 
much  of  it,  long  continued,  tends  to  weary  the  brain  power 
by  exhausting  the  light-forming  power*  within.  But  when 
no  scene  is  presented  and  emotion  alone  is  felt,  the  process 
is  not  exhausting,  but,  on  the  contrary,  exhilarating  and 
elevating :  the  mind  is  stirred,  harmonised,  arranged,  and 
the  listener  arises  from  hearing  s  beautiful  piece  of 
harmony  strengthened  in  his  soul  and  will.  Is  there  any 
explanation  of  this  effect  ?  Can  it  be  produced  at  will  ? 
Can  musical  emotion  be  imparted  or  developed  by  outward 
means?  How  far  can  this  power  be  consciously  employed  ? 
Does  it  follow  laws  which,  if  far  higher  than  those  of 
physical  Ught,  are  yet  capable  of  study  and  observation  ? 
These  are  the  questions  which  arise  in  the  mind  in  con- 
sideration of  the  foregoing  facts.  The  present  investiga- 
tion is  a  first  rough  attempt  to  point  out  the  possibility  of 
an  answer  to  these  important  and  deep-searching  questions.'' 
We  have  space  only  for  one  more  paragraph  :  '*  It  seems 
evident  from  this,  therefore,  that  a  succession  of  words 
moving  all  in  the  same  direction  would  constantly  send 
the  nervous  energy  of  the  listener  in  one  direction,  and  so 
in  a  certain  time  influence  the  brain  and  will-power  of  the 
individual.  When  musical  tone  is  combined  with  that  of 
the  word  in  the  living  voice,  with  the  spirit  or  soul-effect 
of  the  human  will  behind  it,  the  influence  will  be  still  more 
powerful," 
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THE  GUSGOW  DISTRICT  SUBWAY. 

(Ccmiinued  fn/m  page  17S,) 

The  General  Ligrhtinj?  of  Power-House  and 
Stations. 

As  pre%"iotiiily  mentioned,  there  are  15  paasenger  sutioas 
which  had  to  be  suitably  lighted.  These  atations  are  gene- 
rally of  two  kinds :  (1)  those  that,  with  the  {lassaees  leading 
to  tnem,  are  entirely  underground,  and  so  need  lighting  all 
day  long ;  and  (2)  those  that  are  to  a  greater  or  less  extent 
open  to  daylight,  and  so  only  rec|uire  partially  lighting 
during  the  daytime. 

The  general  system  of  lighting  is  more  or  teas  the  same 
in  all  the  stations,  and  typical  arrangements  are  shown  in 
the  illufitratioD,  St.  Enoch  Station  being  a  good  example  of  a 


material  when  ao   treated ;   all   the 
mounted  on  turned  teak  pedestAls  well  ^ 
switches  and  fittings  were  made  by  the  Edi 
pany.     Various  methods  of  running  the  wires  ^ 
and  the  most  satisfactory  plan  baa  faedii 
carry  them  on  small  insulators  overheadt 
of  the  stations  ;  this  is,  perhaps,  not  of  qui! 
appearance    as  if  they  had  Iwcn  rover^ 
installation  of  this  kind  it  is  of  paramount 
secure  the  most  trustworthv  system.    In  somt  < 
stations,  wood  casing  is  still  used  to  a  con 
however.     The  lights  are  arranged  along  thtj 
platforms  in   pairs  of  two    together   tin  ' 
enamelled  iron  shade,  and  each  lamp  of  ef 
off  opfKJsitc  sides  of   the  mitldle  wire, 
mostly   lighted    with    single    lamps,   and 
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Station  that  has  a  certain  amount  of  daylight  available,  and 
S^  Gsorg^'s  Cross  an  example  of  an  entirely  underground 
statioii*  The  lights  are  arranged  on  smwinite  circuits,  all 
controlled  from  the  main  distributing  boanL  This  maiii 
distributing  Umnl  in  placodt  as  a  rule,  at  the  staircase  and 
of  the  platu>rm,  and  the  three  cables  from  the  nmin  junction 
box  directly  enter  this« 

On  referring  to  th(3  drawing  of  the  station  switchboard 
il  will  be  noticed  that  each  ot  the  three  wires  spliu  into 
three  cireuiu,  two  of  which  are  fitte*!  with  switches,  and 
ATS  lor  Mis  'May"  and  *M!iglit  lighting  circuiU,  while 
Ihs  ihM  circuit,  wtthuiit  any  switch,  ts  for  the 
ifpiAl  Ifalllti*  The  darnpneNfi  iit  first  gave  oonsi«ler}ibls 
Imilllls  DOlh  with  the  wtriHg  nnd  altci  with  the  switch* 
blla^l^  and  these  laiisr  wsf^  flfially  approved  in  the  design 
shown  S|>s€ial  cars  hm  bssit  Uksn  Uj  thomnidily  insula^) 
all  ik«  itarU.  and  all  lbs  ltliiii|pi  are  mom  »  paradinod 

^SAk.  iM  A  rllm  nl  mafsiurs  catittot  ii..4,i..v  .,.*m  on  this 


are  arranged  in  the  payboxee^  si€*    Tbs 
are    of    32   c.p.    each,    and    tlis    otlisn 
16  c.p.     Outside   each   statton   are  Iwo 
lamps  on   ornamental    cast-iroti   bmckstSi 
d^ow  plainly  the  outranoe  to  ihs  ilattoci 
stations,  however,  haopen  to  be  josl  off  aav  c 
thoroughfares  a  signal  pillar  ii  ersctsd  m  tAS  1 
and  two  arc  lamps  are  aUo  hung  from  thie*, 
giobcM,  being  so  close  tog^sTt  forsu  a  dis 
in  the  pert^pective  of  the  strssii  and  grsatly  I 
finding  of  the  stations  to  a  eiimifsr.     Bodi 
brackeU  and  these  signal  pillsn  w«rs  nsdi 
Walter   MacFarlane  jmh)  Co^,   oI  ths  Stfisi 
Glas^w.    ( Outside  Sk  Enoch  s  Suiion, 
twohighly  ornamental  wrooc^Mnm 
dssij^ned  by  the  architect  of  tks 
station  a  pair  of  wires  are  Isdilinil^  froiD  the  1 
to  the  signal  lamps.    The  nowsr  Haii^i  u 
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ome  dozen  Brockie-Pell  arc  lamps,  and  there  are 
of  50-0^  incandescent  lamps  arranged  on  brackets 
walls.  The  arcs  in  the  power  station  are  arranged 
ff  the  44(^Tolt  mains.  The  wiring  in  the  power 
nm  in  wooden  casing.  There  are  also  some  arc 
the  boiler-houae,  yard,  and  tension  run.  Incan- 
aipe  of  various  powers  are  fitted  where  necessary 
it  the  offices  and  engineer's  dwelling-house  ; 
able  culverts,  etc.,  of  course,  being  specially 
ied.  At  the  cable  cross-over  both  tunnels  are 
r  eome  100  to  200  yards  with  50-c.p.  lamps  on 
Uached  to  the  sides  of  the  tunnel.  The  power 
ritchboard  is  placed  close  alongside  the  main 
rd. 

ahed  is  also  well  lighted  by  both  arc  lamps  and 
int8,and  there  are  also  a  large  number  of  plug 
I  fitted  for  using  hand-lamps  in  examining  the 
mr  of  the  cars,  etc.  It  might  be  mentioned 
Kae  connections  at  the  various  stations  are  of 
dab  to  carry  double  the  number  of  lamps,  and  it 


patented. in  1886,  No.  10,502,  by  the. present  Sir  Edward 
Frankland.  The  chloride  buttons  were  afterwards  reduced 
to  spongy  lead,  and  the  oxidised  buttons  were  converted 
into  peroxide  of  lead.  The  Soci(6t^  pour  le  Travail  Elec- 
trique  des  M6taux,  created  under  the  auspices  of  Messrs. 
de  Kothschild,  were  the  original  owners  of  the  Laurent- 
C^ly  patents  for  the  manufacture  of  chloride  of  lead 
accumulators,  which  have  been  worked  in  this  country  by 
the  Chloride  Electrical  Storage  Syndicate,  Limited. 

In  1893  the  Soci6t^  des  Accumulateurs  Electriques  (the 
French  Faure-Sellon-Volckmar,  or  KP.S.  Company,  fontied 
in  1889,  with  a  capital  of  l,100,000f.)  were  carrying  on 
legal  proceedings  against  all  manufacturers  of  lead  secondary 
batteries  in  France.  They  obtained  judgments  with  heavy 
damages  against  the  firms  of  Gadot  and  Kousseau.  But  the 
French  Chloride  of  Lead  Battery  Company,  having  a  long 
purse,  compromised  matters  by  tae  payment  to  the  French 
E.P.S.  Company  of  l,350,000f.,  in  return  for  which  sum 
the  latter  company  transferred  all  their  assets  to  the* 
Soci6t6  pour  le  Travail  Electrique  des  M^taux,  and,  by  tke 
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sctors'  idea  to  supply  current  to  all  their  tenants 
p  rate.  This  should  be  a  good  source  of  income 
apany. 

(To  he  continued,) 


tS  ON  ACCUMULATOR  CONSTRUCTION. 

BY   DKSMOND  G.   FITZ-aKmALD. 

\Capyright,] 
LXXVII. 

iBodificatiioa  of  the  Marchenay  process  carried  out 
I^iirentrC^ly,  the  fused  mixture  of  lead  and  zinc 
m  cast  in  the  form  of  small  buttons  with  rounded 
hen,  when  oool,  are  washed  to  remove  the  chloride 
■1  an  thus  rendered  more  or  less  porous.  The 
tfmdnd  far  tlie  manufacture  of  spongy-lead  plates 
■Isd  m  thk  oooditton — ^viz.,  as  porous  lead 
•otofcthoae  intended  for  peroxide  plates  are  first 
li  9gaDfj  lead,  and  are  then  converted  into  oxide 
if  hwlinfc  thein  in  contact  with  air.  In  either 
UlNrttOM  are  arraiupd  in  a  mould  so  constructed 
irasotfeen-aDoy  otlead  and  antimony  to  be  cast 

fcof  a  fnine  or  ^lid  envdoping  the  edges  of 
ei  actm  inaUral,  aceordi^  to  the  method 


vote  of  their  shareholders  at  their  last  meeting  in  September, 
1893,  was  wound  up. 

The  first  authoritative  statement  as  to  the  constitution 
of  the  English  Chloride  Syndicate,  registered  Dec.  12, 1891, 
with  a  capital  of  £262,500,  including  12,500  £1  founders' 
shares,  was  made  in  the  following  words  at  the  conclusion 
of  Mr.  Herbert  Lloyd's  paper  read  before  the  Franklin 
Institute  in  October,  1893 :  *'  A  company  has  recently  been 
formed  in  England  for  manufacturing  these  (chloride)  cells, 
which  have  just  completed  works  near  Manchester,  capable 
of  a  very  large  output.  That  company  is  controlled  by 
Messrs.  Mather  and  Piatt,  probably  one  of  the  lai|;est 
electrical  engineers  in  Great  Britain,  and  the  business  is  to 
be  managed  by  Dr.  Hopkinson.  Under  such  management 
there  can  be  but  very  little  doubt  about  the  success  of  the 
business." 

LXXVIIL 

Possessed  of  evety  other  requirement  for  success,  the 
Chloride  Electrical  Storage  Syndicate  would  appear  from 
the  commencement  to  have  laboured  under  the  disadvantage 
(rf  being  unacquainted  with  any  chemist  or  electro-chemist 
who  could  have  given  them  pactieal  advice  in  regard  to 
such  points  as  the  preparation  of  lead  chloride  or  the 
character  kA  die  active  material  obtained  by  the  peroxida- 
tion of  spongy  lead  in  a  more  or  less  oxidised  condition^ 
Lead  chloride  (PbCl^)  is  soluble  in  135  timM  vU  n^v^X.  A 
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water  at  54'5deg.  F.  (12'5deg.  C.)  and  In  33  MmeB  its 
weight  of  boiling  water.  When  the  hot  iK)]ution  is  allowed 
to  cool,  the  salt  is  depoaited  in  long  acicular  crystals,  a 
circumstance  which  renders  it  easy,  when  necessary,  to 
obtain  this  chloride  in  a  condition  of  purity.  On  a  large 
scale  it  is  most  economically  prepared  by  boiling  the 
{irincipal  ore  of  lead,  qaiena  (PbS),  with  hydrochloric  acid 


m^' 


m 


product  is  sufficiently  pure  for  most  pur[>(w«i» 
and  acid  have  been  carefully  selected  ;  but,  hf  ] 
circulatory  apparatus,  causing  hoc  water 
the  salt)  and  subsequently  to  deposit  crys 
reheated,  perfectly  pure  chloride  may  be  ol 

In  regard  to  the  physical  character  of 
obtained  from  any  known  form  of  spongy  \ 
from  a  **8et"  compound   of   oxide  ana   Hll| 
metal)  it  is   now  known   that,   unless   ^mh 
subjected  to  a  special  process  of  <x)niolidai 


|f/'l-6,V^1>^^ 


c==> 


.#■ 


tlcibvo- 


-T^pdol  are  iMmfi  3f«clrtu  oMd  cmttide 


(HCI}.     Sulphide  of  hydrogen,  which  can  be  utilised  in 
various  ways,  is  evolved  accorrling  to  the  et|uation  : 

PKS  +  2HCUFbCl,  +  ILs. 

Being  freely  soluble  in  hot,  strong',  hydrochloric  acid, 
and  depoeited  therefrom  when  the  acid  cools,  the  chloride 
is  eadly  obtained  by  this  process  in  a  state  of  purity. 
The  deposited  needles  may  be  washed  with  cold  water , 
but^  since  the  salt  is  slightly  eoluhle,  long  continued  washing 
it,  of  coorve,  to  be  avoided  ;  nor  is  it  at  all  neoeeaary  when 
the  salt  is  to  be  subjected  to  fusion.  Another  method  is  to 
dig<?st  litharjje,  with  heal,  in  exceas  of  hydrochloric  acid  ; 
the  latter  l>eing  Hruilly  nin  off,  with  impurities  in  solution, 
and  tiM  white  salt  being  washed  with  water.   The  resulting 
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coherence  and  adherence  renders  it  altogether 
for   the  purpose  in  view.     It  mar  be  doahtfia 
eight  or  ten  years  ago,   a    definite 
inapplicability  of  this  form  of  peroxide^  to 
the  means  of  remedying  it^  was  poeeeesed  ' 
chemist ;  but  it  seems  incredible  that,  if  a 
had  been  consulted  and  invited  to  make 
have  allowed  a  battery  to  be  put  forward,! 
rtourtsh  of  t^Impet^  as  saperior  to  evttyf 
when  the  more  important  of  its  two  element 
defective, 

LXXIX, 
From  Mr  H.  Lloyd  s  paper  above  referred  1 
that  the  different  proceeeea  in  the 
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of  the  CSUoride  Electrical  Storage  Syndicate  were 

ib-diWdiDg  metallic  lead  by  passing  it  in  its  molten 
ilo  a  jet  of  dry  steam. 

mcririiig  the  finely-divided  lead  in  dilute  nitric  acid 
a  nitrate  of  lead,  with  production  of  nitrous  acid 
)  apd  acme  nitric  oxide  (NO). 
ddio^  hydrochloric  acid  to  the  solution  of  nitrate  of 
precipitate  chloride  of  lead. 

iter  mixing  the  chloride  of  lead  with  chloride  of 
iting  the  buttons  or  tablets. 

niting  a  number  of  these  to  form  a  plate  by  casting 
pUte  round  them. 

iedodng  the  buttons  to  metallic  lead  by  placing  them 
lution  of  chloride  of  zinc  and  using  zinc  plates  as 
The  time  occupied  in  this  operation  was  from 
14  hours,  and  considerably  more  than  one  equivalent 
J  was  consumed  for  each  equivalent  of  lead  reduced. 
Fashing  the  plates  in  running  water  to  remove 
ie  of  zmc 

ettiog  up  the  plates  as  cathodes  in  dilute  sulphuric 
sing  plain  lead  plates  as  anodes,  and  passing  through 
ites  a  strong  current  during  several  hours  to  ensure 
mplete  removal  of  chlorine. 

'  Forming  "  the  plates  in  which  spongy  lead  is  to  be 
ted  into  peroxide,  using  plain  lead  plates  as  negatives, 
operation  is  continued  during  several  weeks.  (It 
1  be  preceded  by  the  oxidation  of  the  active  material 

Charging  and  discharging  the  cells  several  times 
liey  obtain  the  normal  capacity. 

I  set-off  a^nst  this  complication  of  processes,  it  was 
d,  and  with  some  reason  as  regards  the  spongy-lead 
it,  that  greater  uniformity  in  the  porosity  of  the 
pras  obtained  than  in  the  ordinary  red-lead  or  litharge 

5  process.  The  available  charge  capacity  of  a  plate 
mdent,  within  certain  limits,  on  such  porosity.  But 
be  shown  that  an  equally  good  result  may  be  obtained 

"  dry-filling  "  process  referred  to  in  Section  LXX V. 
use  of  metallic  lead  for  obtaining  the  chloride  has, 
ve,  been  long  discontinued,  and  the  peroxide  plate 
Ktured  by  the  Syndicate  at  Clifton  Junction  is  now 
1  of  the  Plante  type.  The  chloride  is  obtained  by 
8solving  litharge  in  acetic  acid,  and  then  adding  hydro- 
acid  to  the  clear  acetate  solution.  This  is  no  dfoubt 
improvement,  economically,  on  the  original  process  ; 
e  use  of  acetic  acid  is  both  inconvenient  and  unneces- 
Great  endeavours  have  been  made  to  perfect  the 
ide  element,  by  inserting  within  the  apertures  of  a 
roll  of  lead-foil  suitably  corrugated  to  allow  of  the 
ition  of  the  electrolyte.  It  should  be  mentioned  that 
astern  of  casting  the  antimonial  lead  framing  under 
ire  is  due  to  Mr.  H.  Lloyd. 

6  name  of  M.  Clement  Payen  has  been  closely  con- 
d  with  the  invention  of  the  "Chloride  "  accumulator; 
gentleman  having  indeed  been  awarded  the  John  Scott 

7  Premium  and  Medal,  on  that  account,  by  the  Com- 
e  on  Science  and  the  Arts  of  the  Franklin  Institute. 
?e  not,  however,  been  able  to  ascertain  the  precise 
e  of  the  invention  arrived  at  by  M.  Payen.  No 
1  a  great  inventor  was  required  for  so  ereat  an  inven- 
uid  poor  Mons.  Marchenay  hardly  fitted  the  character. 
be  holder  of  the  great  Scott  Premium  was  in  every 
TOrthy.    "  Money  is  a  good  soldier,  sir,  and  will  on  !  " 

LXXX. 
a  elaborate  pamphlet  issued  by  the  Chloride  Electrical 
p  Syndicate  in  April,  1894,  the  results  obtained  on 
rii  and  St.  Denis  electric  tramway  are  referred  to  in 
iktory  sense.  But  the  following  reluctant  admissions 
eommittee  appointed  by  the  Association  Amicale  des 
MiTB^EIectriciens  may,  I  think,  be  taken  as  a  con- 
tion  of  the  Laurent-C61y  chloride  battery  in  its 
lion  to  traction  work  :  "  The  negative  plates  of 
eeomulators  have  exhibited  great  durability,  having 
lor  over  150,000  car  kilometres.  The  positive 
de)  plates,  on  the  contrary,  became  more  quickly 
lated ;  the  peroxide  soon  fell  out,  leaving  a  useless 
pport  To  avoid  this  serious  defect,  the  Society  -for 
tnc  Working  of  Metals  have  since  adopted  a  new 


form  of  frame,  similar  to  the  old  Faure  model ;  it  is  formed 
of  an  unperforated  plate,  on  which  are  cast  slightly-inclined 
channels.  By  these  the  peroxide  is  retained  for  a  longer 
period,  and  they  can  be  repasted  with  great  facility."* 

On  the  other  hand,  some  of  the  tests  made  with  cells 
manufactured  at  Clifton  Junction  by  the  British  Chloride 
Syndicate  show  results  which,  taken  comparatively,  are  by 
no  means  unfavourable.  This  will  be  seen  from  the  following 
table,  compiled  from  my  own  notes.  The  "  Chloride  "  ceU 
mentioned  was  very  solidly  constructed,  and  evidently 
intended  for  long-continued  use : 

Designation  of  Safe  rate  of  discharge     Specific  capacity, 

accamalator.  (?  maximom).  ofw,iuu  LttpM.iujr. 

Amperes.  Ampere-hours. 

Gross  weight  in  lb.    Grose  weight  in  lb. 

fL.  23 -193  214 

E.P.S.  -^T.  ll....« '66  2-2 

tK.(6elIs  lead  lined).        -35  1*17 

Epstein  (Prof.  Ayrton's  tests).     1  (nearly)     2  (nearly) 

Elieson'e  •*  Lamina  "  l^'  I'        \^  l^^ 

Chloride  "  T  B."  17  (3  hoars).'  '87  (?  -08)  .'*.'.'.'.".. T  2-9 

DittoL.C61y(8arcia*8value8)...  -68  3*77 

E.P.S.    '*Aflaidic''  modifica- 
tion (Sept.,  1896,  3  hours)...  I'll  3-36 

I.E.8.(March.l897j{|»";°«;;;      .^g  --        ^^ 

E.P.S.  (Faure  /V^  »'*"'"•••      ^1^  2» 

Tommaai)      jf  ..       .„         9^  .........         46+ 

*  Bushbury  car  trial.        f  Price-list. 
LXXXI. 

In  the  above  table  the  results  obtained  with  an  *'  afluidic  *' 
or  so-called  "dry "form  of  cell  are  noted.  It  may  some 
day  be  regarded  as  very  curious  that  these  results  should 
not  have  attracted  more  attention ;  for,  according  to  them, 
not  only  is  the  safe  rate  of  discharge,  but  also  the  capacity 
of  a  given  accumulator  greatly  augmented.  The  latter 
e£fect  appears  somewhat  incredible,  and  may  perhaps  be 
explained  away;  still,  I  cannot  disregard  experimental 
values  on  this  hypothesis.  The  neglect  of  such  results — 
unless  extended  publicity  be  obtained  for  them  by  various 
means — on  the  part  of  electrical  engineers  appears  the  more  . 
extraordinary  when,  as  in  the  present  case,  some  of  them 
are  casting  about  in  possible  and  in  impossible  directions  for 
the  very  desideratum  which  are  shown  by  the  results  in 
question  to  have  been  already  attained.  Thus  (XXXa.) 
the  desideratum  of  allowing  free  access  of  electrolyte  to  the 
suriace  of  a  battery  plate  and  at  the  same  time  giving  a 
sufficiently  elastic  support  to  this  surface  is  in  certain 
directions  fully  recognised ;  whilst  the  means  at  hand  to 
secure  it  are  ignored,  and  futile  suggestions  are  put  forward 
in  the  direction  of  what  has  already  been  accomplished. 

Mr.  Barber-Starkey  originated  the  idea  of  a  solid  accumu* 
later  cell,  analogous  to  the  *'  dry  "  cells  which  have  been 
found  so  convenient  for  bell  work,  medical  purposes,  and 
laboratory  experiments.  He  filled  the  space  between  the 
plates  of  an  accumulator  with  a  mixture  of  plaster  of 
raris  one  part,  and  non-resinous  wood  sawdust  2^  parts, 
and  then  saturated  the  mixture  with  the  dilute  sulphuric 
acid  containing  some  sulphate  of  soda.t  The  mechanical 
properties  of  this  mixture  were  initially  excellent,  but  the 
same  cannot  be  said  of  its  chemical  character.  Plaster  of 
Paris  or  sulphate  of  lime  (CaSO^)  is  a  slightly  soluble  salt ; 
at  ordinary  temperatures  150  grains  of  it  are  dissolved  in 
a  gallon,  or  2  14  grammes  in  a  litre,  of  water.  Its  solution 
is  an  electrolyte ;  and  thus,  in  charging  an  accumulator, 
calcium  (Ca),  becoming  calcium  sulphate  in  presence  of 
free  sulphuric  acid,  would  become  deposited  on  the  spongy- 
lead  plates.  The  woody  fibre  or  cellulin,  becoming  acted 
upon  by  the  acid  and  oxidised  by  the  ozonides  liberated  at 
the  anode  in  charging,  would  give  rise  also  to  many  com- 
pounds detrimental  to  the  action  of  the  battery.  A  trial, 
extending  over  a  few  months,  was  made  on  the  Barking- 
road  tramway  with  a  set  of  E.P.S.  traction  cells  mounted 
frith  the  above  absorbent  mixture,  which  appears  to  have 
obviated  the  warping  or  buckling  of  the  plates,  and  also 
bhe  loss  of  pellets  of  active  material.  But  ultimately,  as 
might  have  been  expected,  the  loss  of  efficiency  was  so 

•  Compter  Rmdm,  1896,  No.  4,  p.  31. 

t  Vide  Mr.  Barber-Starkey's  paper  on  '•  Secondary  Cells,"  read 
before  Section  {^  of  the  British  Association,  Sept.  8,  1890. 


great  that  the  cells  had  to  he  condemned.  It  ia  ch&nic 
teristic  of  British  want  of  enterprite  that  further  experi- 
ments were  not  at  once  tried  with  some  absorbent 
unattackable  by  acids  and  oxidantSi  and  sufficiently  porous 
to  allow  ready  circulation  of  the  electrolyte.  This  latter 
condition  appears  to  be  not  only  important  but  necessiiry, 
80  that  the  expression  dtdrolyks  immabilisdfSt  applied  in 
France  to  the  moist  contents  of  what  I  have  termed  an 
afluidic  cell,  h  in  this  case,  like  the  term  **  dry,"  a  misnomer. 
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An  Electrolytic  Process  for   the  Manufacture  of 
Parabolic  Reflectors* 

BV   SHERARD  COVVrERC  OLES,    KtKMBKR,    A^M.KC.K. 

GliBi  mirrors  at  the  present  time  are  almost  exclu8i?ely  used 
for  projectors  for  search-lights  and  similar  purpotes  on  account 
ol  the  didiculty  th»t  hsa  been  experienced  m  produdng  a  tme 
metallic  reHcctor  thftt  will  not  re«dUj  tarnish  when  exposed  to 
the  heat  of  an  arc  light.  One  advantage  of  a  metallic  reflect<)r 
is  that  the  rays  from  the  cu*bon  pointa  are  collected  into  a 
parallel  beam  by  means  of  refraction  only,  and  ia  not 
ontadioptric,  as  most  glass  mirrors  are.  Spun  reflectors  are 
never  true,  as  it  is  found  in  practice  impossible  to  spin  them 
quite  true  to  the  moulds.  Experiments  na?e  been  made  with 
a  view  to  aubstituting  cast  metal  for  glass,  but  the  cost  of 
grindinjf  and  polishing,  and  the  unsatisfactory  surf ^e  that  is 
obtained,  have  resulted  in  the  attempts  being  abandoned. 
Stamped  reflectors  have  alao  been  tried,  but  with  no  more 
satisfactory  results.  The  present  process  I  propose  to  describe 
to  yuu  is  an  electrolytic  one,  one  of  the  chief  featurea  being 
that  the  surface  produced  requires  no  after  polishing  or 
trueing  up.  When  once  a  true  mould  haa  been  produced^ 
any  number  of  reflectors  can  be  taken  from  it  at  a  nominal 
cost.  A  glasa  mould  is  prepared,  the  convex  side  of  which 
is  accurately  ahaped  and  polished  to  form  a  true  parabolic  or 
other  reflecting  surface.  As  the  mould  only  requires  shaping 
and  polishing  on  the  convex  side,  it  is  comparatively  cheap  aa 
oomparod  to  a  glass  reflector,  which  has  to  be  ground  on  both 
aides.  On  the  prepared  surface  is  deposited  a  coating  of  metallic 
silver,  which  is  thrown  down  chemically  on  the  glaas  and  then 
polished,  so  as  to  ensure  the  copper  backing  being  adherent  to 
the  silver.  The  mould  thus  prepared  is  placed  in  a  suitable  ring 
and  frame  (which  I  will  describe  later  on),  and  immersed  in  an 
electrolyte  of  copper  sulphate,  the  mould  being  rotated  in  a 
horizontal  position,  the  number  of  revolatione  being  about  15 
per  minute.  The  oopper  adheres  firmly  to  the  silver,  and 
(ogtther  they  form  the  reflecti»r,  which  is  subseijuently  sepa- 
rated  from  the  glass  muuld  by  placing  the  whole  in  cold  or  lutce- 
warm  water,  and  thtin  gradually  raising  the  temperature  of  the 
water  to  12(>deg.  F.,  when  the  metal  reflector  wlU  leave  the 
gtaoB  mould,  duu  to  the  unequal  expansion  of  the  two.  The 
concave  surface  of  the  retlector  obtained  is  an  exact  reproduc- 
tion of  ths  surface  of  the  mould,  and  has  the  samo  brilliant 
{loltsh,  and  rerjuires  no  further  treatment  to  answer  ail  the 
purposes  of  a  reflector,  with  the  exception  that  it  must  be  coated 
with  a  film  of  some  suitable  metal  to  prevent  tarnishing.  Palla- 
dium is  found  to  answer  this  purpose  beat,  as  a  bright  coating 
can  be  deposited  rapidly  to  any  desired  thickness  ;  the  palladium 
resists*  tAnu»hing  and  the  heat  of  the  arc  to  a  wonderful  degree, 

Talliuliutii  is  a  silver  white  hard  metal,  and  is  sufficiently 
ducLiU>  to  ])e  rolled  into  thin  sheets.  Its  specific  gravity  is 
about  12,  being  half  that  of  pktinum.  The  prasant  price  of 
palladium  m  about  double  that  of  platinum,  but,  its  weight  being 
only  one^half,  the  same  area  can  be  covered  at  the  same  cost. 
It  melts  at  an  extremely  high  temperature — about  the  same  aa 
wrought  iron*  When  only  slightly  heated  in  hydrogen  gas  it 
has  an  eittra* ordinary  power  of  absorbing  mechanically  large 
volumes  of   this  gas.     (iraham  investigated  this  very  curious 

Senomenon,  and  found  that  a  |aece  of  palladium  foU  when 
sted  UjIqw  212deg.  F.  takes  240  times  ita  volumes  of  hydrogen, 
but  that  it  had  not  the  power  of  absorbing  oxygen  or  nitrogen. 
At  a  moderately  high  temperature  palladium  assumes  a  blue 
colour,  and  the  formation  of  a  thin  film  of  oxide,  which  it 
loses  at  a  hiffher  temperature,  due  to  the  decomposition  of  the 
oxide.  PaUadiuni  ts  not  readily  attacked  by  sulphuric  or 
hydrochloric  acid. 

In  carrying  out  the  manufacture  of  reflectors  by  this  process, 
it  is  esasottal  that  the  glass  mould  be  perfectly  clean  and  free 
from  grvMo  before  the  silver  coating  is  applied.  It  has  been 
foaadt  however,  thai,  if  the  cleaning  is  solely  efleeted  by 
olunnloal  means,  there  is  a  great  liability  of  the  sdver  adhering 
loo  firmly  to  the  glass,  whereby  the  mould  ia  in  dani^or  of  being 
broken  during  the  removal  of  the  reflector,  lliia  difficulty  haa 
baan  oreroome  by  cleaning  the  glaaa  mould  with  a  suitable  paate 
or  powdtr  such  as  peroi^iue  uf  iron,  then  removing  such  paste 


or  powder  by  washing  the  glass  with  a  60  ^  i 
of  ammonia.     It  is  necessarr  that  this  deanii 
repeated   prior   to   Uie   production   of  each 
the  convex   side   of   the    mould  has   been  pfOf 
as    described,    a    thin    coating    of   metallic  silv 
as    follows :    ammonia    is    added    to   a   solotton  ^ 
silver  until  the  precipitate  that  is  first  formed  is  j 
then  reprecipitating  by  (rustic  soda,  again  dissolved  f 
then  adding  glucose  to  the  solution.    Excellent  resqf 
obtained  with  a  silvering  solution  of  the  following  i 
equal  parts  of  each  being  used  :  silver  nitrate,  O'S 
caustic  potaah,   0  5  per  cent.  ;  glucose^  0*25  p^r 
surface  of  the  mould  to  be  ceatea  is  immediately 


the  solution,  when  it  becomes  coated  with  a  film  of  ttlv 
silver  coating  ia  thoroughly  washed  and  then  allowsii 
and  the  silver  which  has  been  deposited  is  bumisbed  bij 
a  piece  of  cotton  wool  and  peroxide  of  iron,  pr^mmMf 
tated  by  ammonia  from  a  dilute  solution  of  fertoae  i 
The  cost  of  the  silvering  is  found  to  vaiy  from  2d.  to 
inch  diameter.  I  have  here  a  film  of  the  silver  ami 
stripped  from  a  glass  mould,  which  is  quite 
transmitted  light,  having  a  green  tinge,  but  is  capable 
light. 

During  the  several  operations  that  have  been  deecriL^ 
glass  mould  (which  in  toe  case  of  large  reflectors  ia  ol  # 
able  weight)  is  handled  by  means  of  a  aucker  pUe< 
concave  side  of  the  mirror.  The  stiver  mould  when  sil' 
bumiahed  is  placed  in  a  ring,  marked  B  in  Figm.  1  and  I 
is  attached  to  the  frame,  D  ;  the  ring  serve*  to  li 
trical  connection  with  the  silver  eoaUng.  To  d 
of  the  reflector  that  is  to  be  formed,  aod  to  eoiitfe 
a  ring,  N  (Figs.  2  and  3;,  is  placed,  having  ||ie 


>es>ii[i^^^^H 
Mtfefi^H 


diameter,  and  beadng  at  its  inner  edg^ 

ahowu  in  the  figures.  Wooden  Uec)n»  N»  of  tlie  nuvtvetf 

ness  are  inserted  between  the  namh  B  svnd  N,  ana  iIm  i 

secured  in  place  by  clamps,  O,  as  w>wn  on  Kig.  2. 

may  be  made  of  insulating  material,  or  tt  may  be 

copper,  or  lead  ring,  having  its  lower  laoe  prolieexJ  I 

varnish  to  prevent  die  depoeitiofi  of  ineAil  upon  il. 

B   (Fig.  1),  is   suspended    by   bolt%   C, 

forming  a  frame  which  is  connected  Co  veftieel 

said  shaft  is  carried  on  the  main  frame,  fi,  of  Hie 

a  bearing  fitted  with  ball  bearinn  ssarkod  F^, 

the  shaft  by  means  of  a  collar,  ana  is  allowed  to  rotate  j 

is  a  pulley  through  which  shaft,  E,  and  mould.  A,  may  1 

by  a  belt  or  cord.     The  depooitiqg  tank  is  carried  bf  a  i 

Wbich  the  mould  ia  sutMedid,  ao  as  to  be  tn  < 


THE  ELECTRICAL  ENGINEER,  FEBRUARY  18,  1898.      308 


»  which  ia  a  solution  of  copper  sulphate  ;  the  anode  is 
t  the  bottom  of  the  tank,  and  the  current  conveyed 
ana  of  copper  strips.  It  ia  found  advantageous  to  have 
lat,  aa  il  reduces  the  tendency  for  the  copper  to  '  *  tree  *' 
)  of  the  mould  ;  it  also  has  the  additional  advantage 
ig  the  reflector  thicker  in  the  centre.  The  electrical 
a  between  the  negative  terminal  and  the  silver  coating 
actor  ia  made  through  the  ring,  B,  bolts,  C,  strips  (3 
on  the  arms  of  the  frame,  D,  the  shaft,  £,  the  ball 
"*,  Fig.  6  is  a  perspective  view  of  the  cross  frame 
iding  the  mould,  and  shows  the  metal  strips  for 
the  electric  current.  The  connection  of  the  frame  to 
I  made  by  a  joint,  £^  that  allows  of  the  mould  being 


Fio.  4. 

he  reason  that  I  will  now  describe  to  you.  When  first 
le  mould  into  the  solution,  it  is  advisable  to  avoid 
le  work  of  carrying  the  whole  electric  current  on  the 
I,  so  the  shaft,  E,  is  raised  by  means  of  pulley  blocks, 
e,  to  suspend  the  mould.  The  mould  is  then  tilted 
laft  gradually  lowered,  bringing  the  edge  of  the 
»ntact  with  the  electrolyte,  the  circuit  being  thus 
A  thin  film  of  copper  is  deposited  on  the  mould 
t  of  <x>dtact  near  the  edge  of  the  mould.  The  shaft 
rered  until  it  rests  on  the  bearing  ;  at  the  same 
lould  ia  allowed  to  gradually  assume  its  horizontal 
Ffae  operation  I  have  just  described  occupies  a 
interval  of  time,  and  the  current  for  a  few 
worked  at  a  pressure  of  about  nine  volts,  which  is 
edaced.  It  Ib  very  important  that  the  silver  be  flaahed 
opper  immediately  on  immersion  in  the  copper  sul- 
ion.  At  this  stage  the  ring  N  ia  not  applied,  and  the 
ly  rests  on  the  ring  B.  The  shaft  is  then  rotaced,  and 
x>n  of  depositing  the  base  metal  continued  with  a 
laity  of  about  19  amperes  per  square  foot,  and  is  pro- 
1  until  a  sufficiently  thick  coating  is  obtained  to  act 
ondactor  to  the  electric  current.  The  copper  solution 
aed  is  of  the  following  composition :  copper  sulphate, 
.;  aulphuric  acid,  3  per  cent.;  water,  83  per  cent. 
^  with  the  mould  in  it,  Ib  then  lifted  out  of  the  bath, 
Dg  N  applied  to  determine  the  size  of  the  reflector 
e  f onnea,  after  which  the  mould  is  agun  placed  in 
od  the  operation  of  depositing  the  baddng  proceeds 
tquired  thickness  is  obtained.  During  this  stage  the 
epooited  on  the  mould  up  to  the  inner  edge  of  the 
Ml  thoa  determines  the  diameter  of  the  reflector, 
nsorea  a  clean,  even  edee  to  the  reflector,  which 
»  farther  treatment.  In  place  of  the  ring,  N,  shown 
and  5,  a  leaden  ring,  P  (Fig.  4),  may  be  employed. 
n  ring  is  secured  to  the  ring  B  by  the  clamps,  O  ; 
Mtng  soft  and  pliable,  will  brad  to  the  angle  of  the 
I  the  ring,  B,  and  therefore  does  not  require  to. be 
»  aa  doea  the  ring  N.  Fig.  3  shows  a  modification  of 
aving  ita  edges  ^veiled  in  the  direction  indicated — 
»  say,  in  the  reverse  direction  to  that  shown  in 
&  such  cases  the  mould  is  supported  by  a  number  of 


A 


Fig.  5. 

Ipd  supports,  Q,  clamped  to  the  ring  by  damps,  O. 
tittn  coating  of  coraer  has  been  appUed  to  the  monld 
■Dtr  alreac^  described,  the  ring,  B,  with  the  mould 
■ofad  from  the  bath  and  turned  over.  The  supports,  Q, 
BMDOvsd,  and  a  ring  such  as  P  (Fig.  4)  is  applied  to 
I  to  detennine  the  size  of  the  reflector.  Or,  instead 
m  the  snpporta,  Q,  and  applying  the  ring,  P,  if  a  ring 
ir(Fig.  2)  can  be  applied  to  the  mould,  it  is  then 
■  the  bath  and  the  aepoaiting  continued.     As  soon 

P'ate  thirkneas  of  metal  has  been  deposited,  the 
the  feflector  aitached.  to  it«  is  removed  from  the 
a  placed  in  a  bath  of  ocdd  or  lukewarm  water,  which 


is  then  raised  to  a  temperature  of  120deg.  F.,  whereupon,  owing . 
to  the  difference  of  the  ezpanaton  of  the.  glass  mould  and  the 
metal  backinflf,  the  latter  sepstiiiles  from ,  thie  mould.    The  onlv 
thing  that  requires  to  be  done  noW  is  to  coat  the  reflector  witn 
an  untarnishable  metal.    This  ia  accomplished  by  placing  the 


Fio.  7/ 

reflector  in  an  earthenware  pan  (Fig.  7^  containing  a  0*62  per 
cent,  solution  of  palladium  amm6nium  chloride  in  about  a  1  per 
cent,  solution  ammonium  chloride.    The  solution  ib  used  at 


about  75deg.  F.;  the  current  used  for  a  2ft.  reflector  being 


about  t)'5  of  an  ampere,  the  E.M.F.  at  the  terminals  of  the 
bath  being  four  to  five  volta.  An  anode,  8,  made  out  of  carbon,  and 
curved  approximately  the  shape  of  the  reflector,  is  attached  to 
a  rod,  marked  T,  wmch  is  connected  by  an  arm  to  a  rotating 
disc  which  causes  the  anode  to  swing  to  and  fro,  thereby 
ensuring  an  even  coating  of  palladium,  and  agitating  the  solu- 
tion and  preventing  the  depositing  upon  the  reflector  of 
particles  of  foreign  matter  which  may  be  present  in  the  solution. 


The  back  of  the  reflector  ib  usually  varnished  before  placing 
it  in  the  bath,  to  prevent  local  action  settine  up  between  the 
copper  and  the  silver  or  palladium.  The  reflector  ia  removed 
from  the  bath  and  dipped  in  boiling  water,  and  then  placed  in 
boxwood  sawdust,  which  is  kept  hot  by  means  of  a  steam  jacket. 
The  reflector  ia  then  ready  to  be  mounted  in  a  suitable  ring, 
such  as  shown  in  Figs.  8,  9,  10,  11,  and  12.  The  clamping 
ring  shown  in  Fig.  8  ib  piovided  with  a  knife-edge,  marked  F, 
Figs.  10  and  12.  The  knife-edae  forcea  the  reflector  against  a 
ring  of  asbestoS|  marked  Q,  ana  retains  it  in  position  after  th^ 
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reflector  hus  been   cArefully   centred   whilit    retting;    on    the 
Mbeitoa  ring. 

Refleoton  made  by  the  prooesa  which  has  juat  been  denoribed 
have  been  nubjectod  tu  a  number  of  teetfl,  itnd  found  to  with- 
•tAod  exceasive  hi^^t  without  Urni»htng,  Kalt  wnter  hns  b^en 
thrown  on  the  r^flectorH  wh**n  they  h»ive  be«»n  t«H>  hot  to  tnuch« 
the  result  being:  that  the  witter  waa  driven  *>([  jia  Ht4»iiin,  and  the 
salt  left  &8  a  white  depoiit  on  the  rejector,  which  waA  ^(isily 
removed  with  h  wet  cloth.  A  retlectc^r  recently  tested  at  Port** 
mouth  had  a  number  of  rifle  bullets  paaaed  through  it,  when 
the  beam  wan  found  to  be  little  affected.  On  the  other  hand, 
the   first  ahot   flred  at  a  t^laat  reJlecttir  nplinted  it  to  piece*. 


Umei^ 


Fio.  10. 


f  m.  U. 


Fm.  12, 


Although  palladium  doee  not  reflect  light  m  well  an  a  silver 
eurface  which  i»  perfectly  dean  and  bright,  silver  is  foun<l 
quite  unsuitable,  ^  after  beinjf  in  close  proximity  -to  an 
arc  light  for  a  short  time  the  silver  tarnishes,  and  the  li^'ht 
ii  gruatly  reduced  in  intensity,  With  a  palladium  faced 
retlector  the  tnteuBity  of  light  is  fi.und  tti  remain  practically 
couatant,  aa  little  or  no  t^irnishinf;  takeii  place.  8ome  of 
the  rerteotorw  have  been  tested  optically  by  the  process 
which  has  been  extensively  used  by  Thikolff,  The  method 
oonidstB  of  photographing  the  image  in  a  reflector  of  a  white 
eoreen  cc*vered  with  niack  Bouare  network^  as  shown  in  Fig.  13. 


(•■■■■■!5 


^■■■■■■■■■■■■■■■■■■v 


ssssww^ 


Fto.  in. 

The  aereen  is  of  white  material  having  a  black  square  network, 
Ihe  Itnee  being  0  2in.  thick  and  0  6in,  apart.  In  the  centre  of 
Ihe  ecreen  a  8C|uaTo  opening  is  left,  thnaigh  which  the  photo- 
graph of  the  image  of  the  network  is  taken.  The  first  steps  in 
Uie  prooees  are  as  follows  :  the  reflector  is  placed  at  a  distance 
of  from  3ft,  to  5ft.  fmui  the  screen,  which  iihould  exceed  by  at 
lea«t  36  per  cent,  the  hoight  and  breadth  nf  the  reflector  so  as 
to  ensure  the  image  of  the  netwoi '  n  wholts  lurfaco 

r  of  the  Tiiirror.    The  tost  of  the  rtt  .1  out  »*  f«>II"w«  : 

The  »urfnoe  of  the  mirror  in  all  plniies  i>  txiM  by  a  t'  '*» 

enaure  thtt  the  exterior  curvos  of  the  surface  are  n^r  lj 

fn*tii  th«  p*rah*.ln,  TIip  image  on  the  acnt^on  is  thru  ph  pIm- 
graphed,  nrnl  Hii»  irr^'milnnry  of  the  lines  tiidtcate  any  acrioun 
errorv  of  the  p«trab«>lic  surface^ 


l>f*iCI*T»|OX» 

Mr.  OroTe  ii«jd  he  dkl  not  propoeo  to  ertlioiie  the  meihod  ffivon. 

|2f  ifr  acted  as  well  aa  the  f^lass.  it  eras  of  sreat  valae»  beoauae  it 

lid  not  require  such  carefttl  handling*    The  mirrors  made  by  th&ji 

Iprocei^i  were  not  fiutte  f»o  hri^rht  as  those  made  of  ailvere^l  gla^«.  but 

f  when  expoved  to  toe  h«at  of  the  arc  U>e»e  •oon  ber»me  coated  with  a 

i  of  white  •oot.    Perhap*  thi«  coating  would  not  tnke  pUce  with 

bdium    They  had  had  a  difUculty  to  find  anything  to  reflect  the 


direct  rays  of  the  arc  back  on  to  the  tntrror 
mirrorf)   being   unable  to  wlthateod  Umi   intenee 
palladium  mirror  would,  he  thooght,  answeir  Ibie  pi 

Xi^or  Oeneral  Webber  said  be  bed  just  beeo 
thi4  IiiRtitute  should  not  have  to  consider  Uie  qoi 
he  could  foresee  that  this  procees  would  make  a 
in  the  price  of  thef>e  aiirrnri«»  and  in  ease  ai  daOj 
*uch  a  heavy  6^penf*e  to  hav«  M»archlighta  all 
the  United  Kingdom.    He  would  like  to  aak  whi 
were  vc^ry  much  lighter  and  less  coolly  i^an  the 

Mr.  Spiers  aitked  if  it  would  be  possible  VO 
and  ii&e  this  instead  of  oving  the  gleae  mo^ 
It  u  onld  be  better,  as  the  heavy  glaM  wie  r\ 

Mr.  Mordey  said  he  would  like  to  protest    _ 
thHt  quoAtionn  of  coet  had  nothing  to  do  with  the 
thought  they  would  all  welcome  anything  thai 
Huch  expenaive  things  cheaper. 

Mr.  J.  W.  flwrnn  said  an  important  point  bed 
by  Mr  Spiers^ vis.,  tlie  question  of  dlstoHioo* 
very  much  into  effect  by  having  the  copper  n 
had  been  tried,  and  had  been  found  very  ei 
Bagnold  spoke  to  him  on  the  subject  some 
agreed  it  was  impossible  to  obtain  goorl  requite, 
to  ask  what  was  tne  proportion  of  acid  in  the 
if  Mr.  Coles  could  tell  them  the  oompermttv* 
silver  and  palladium. 

Bfr,  Spiers  asked  if  Mr.  C^les  ooeld  sepemle 
copper  matrix  without  destroying  the  mirror  ? 

Mr.  Cowper  Colea*  in  replying,  said  that  palUUei 
were  as  good  aa  silvered  ones.  He  had  tried  to  I 
curved  metal  matrix  from  the  mirror*  bot  bed  Mi 
very  well. 

Examples  of  the  working  of  the  procese 
screen  by  means  of  a  lantern. 
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Inaugrural  Address. 

BY    W.    WORBY    BKAL  MOXT,    MJ.C.E.,     M.LMSrE.1 
PRESTDKNT* 

(Qui'^hi'J^i  /T'i>m  p*yf^  ITS,) 

It  is  cuatomary  now  for  some  roads  and  i 
subatratum  of  concrete,  but  the  surfeoe  iti 
the  Huppofiition  that  the  broken  gniiite  will 
rh^ii  <^ranite  lumps  approacbing  the  alee  oli 
compacted  by  the  steam-roller,  Notbliig  can  I 
actual  results.  A  good  deal  ol  croabing  and 
simulation  of  a  compact  as  well  aa  a  level  so 
iroee  on  during  the  rolling,  but  the  med  eraKfc  ii] 
density,  loosen eea,  and  tightness  when  th»  roJler 
home.  The  pounding  by  horses*  feet,  and 
grinding  by  the  narrow  wheela  of  ordinary  ea 
n|i>w,  then  commences^  The  looser  places  i 
harder,  better-packed  parts  remain  mor«  or  le 
the  road  surface  aoon  beoomes  a 
of  a  cboppy  eea.  Every  horse* veh 
in  this  condition  inorensea  the  imperieciKu,  and  ( 
and  hollows  are  eQOQgb  to  maJie  tlieiiwelvoa  fi 
cab,  i»r  t4»  thmw  a  cymiat  off  hie  saddle  il  he  mov 
two  miles  an  hour.  I>Qatructioii  then  ta  very  nnsd*  1 
deacending  at  fnim  six  to  ten  mllea  ma  hwour  mm  t 
hit  the  hollow  or  the  sides  of  adjaoent  hoiope 
of  from  ^cwt.  upwards^  wielded  with  a  itnkiag 
ItOOOft.  a  second,  which  thu  reooil  of  the  caffiefe  i 
it.  A  road  once  made  is  left  for  a  ooneidefebui  t 
care  of  itself.  If  our  road  auihoritiea  would  spem 
save  two,  they  would  employ  gangs  of  well<dlrecled  , 
within  a  few  days  of  the  opening  of  a  newly-i__' 
inspect,  |'sck,  lovely  and  make  good  every  delect  hm  \ 
its  incipient  evidence,  breaking  the  Ug  Inmpe 
raiaing  and  packing  the  soft  hollo wa.  In  thla  wa^i 
quick-travelling  iron  wheels  w  '  ^«  to  the  aid  * 
maker,  instead  of   doing   no!  deatfvolmi,d 

making  of  the  road  it  in  necefiHAry  m  ihe  Arat 
mck  breaker  should  be  given  more  work.     Thm  i 
b«  bntkt'n  up  tr    -     .i  .^j  ^^^  ordinary  site  i 
lj(>ndt»n.     U  ah  bo  picked  in  pUee  bf  < 

i'«n  i»aaily   he  li^  <.>•<.,    *^j  that  every  pteoe  ap 
>4gi%ioat  ftll  the  pii'Cvti  Kummhdint;  it^  mn  it  doea  wbptt  i 
uu^tal   such   MS   that  unini  in  the  Cambridgaabirw 
The  eteAm-ruller  thwn  does  better  work  frrim  tile  i 
it  mi^re  quickly.     The  attempt  to  eonipect  the  1 
often    ueed  by   the  steam  roller  is   about  aa 
attempt  would  K*  tooiunpact  by  iheaan 
reechea  of  the  Chesil  beach,  or  ibal  at 
evidence  of  thia  is  given  by  an  exjaminaliofi  of  i 
macadam  n>ad  when  it  is  bsxiken  uxi  foe  my 
to  a  depth  uf    several  tneban   it  will  be 
sharply  angular  atonea  bare  all  beem  nerw  or 
the  rubbttkf  together  of  the  adjaoent  ] 
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f  the  cnimtiled  and  pressed  material  from  the  cornen  of 
tiler  sarroanding  piece.  This  process  commences  with 
im  rolling  of  the  large  stuff  tipped  and  levelled  with  the 
If  the  progress  of  a  heavy  roller  be  watched,  a  wave 
road  material  immediately  in  front  of  the  rollers  will  be 
i  wave  which  gradually  lessens  as  the  rolling  approaches 
tifHi,  bat  which  is  there  to  the  end,  and  is  formed  in  both 
dcward  and  forward  travel.  In  this  way  not  only  does 
id  metal  get  its  comers  rubbed  oft,  but  there  is  a  more  or 
pilar  recurrence  of  harder  and  softer  places  formed  by  the 
nt  surmounting  of  the  wave.  The  really  g^ood  road 
I  cannot  be  made  in  this  way,  and  an  illustration  of  the 
may  be  given  by  a  reference  to  what  would  happen  if 
kt  process  were  adopted  with  a  heap  of  loaf  sugar.  If  a 
M»z  of  broken  loaf  sugar  were  put  under  a  heavy  roller  to 
I  level  hard  surface,  an  irregular  hard  and  soft  surface 
be  obtained,  with  a  sub-surface  of  crushed  lumps.  If, 
V,  every  piece  were  carefully  packed,  very  little  or  no 
would  be  necessary.  I^ow,  although  packing  by  hand, 
ring  of  small  bricks,  cannot  perhaps  be  indulged  in  in 
on  roadmaking,  the  packing  should  be  done,  and  I  believe 
done  l^  apparatus  not  at  all  difficult  to  devise. 
16  ^ira  very  desirable  improvement  in  our  roads  it  is 
fhle  in  this  address  to  do  more  than  call  attention  to  the 
ring  that  might  be  made  in  work  done  and  wasted,  in 
It,  and  in  avoidable  accidents  by  the  profitable  employ- 
f  capital  in  reducing  the  hill  gradients  and  in  making-up 
is  acroes  hollows.  As  an  example  of  this  class  of  work, 
90  may  be  made  to  the  proposed  new  road  through  the 
id  pass  from  Borrowdale  to  Wasdale.  Here  a  new  road 
made  according  to  the  plans  of  Mr.  G.  J.  Bell,  which 
luce  the  gradient  of  5j:  to  1  of  the  pony  road  hitherto 
1  in  20  one  side  of  the  summit  and  1  in  12  the  most 
>ther — that  is  to  say,  the  power  of  every  pony  or  horse 
more  than  treble  as  between  Wast  Water  and  the  Sty 
wd  more  than  doubled  on  the  Borrowdale  side.  In 
e  a  certain  summit  1,578  *6ft.  above  datum  has  to  be 
from  starting  point  at  264ft.,  and  the  length  of  the 
I  to  be  increased  from  4*3  to  7*88  miles,  but  the  time 
-ith  the  doubled  or  trebled  load  will  only  be  about  the 
The  road  is  to  be  18ft.  wide,  and  the  whole  cost  will 
£10,000,  or  about  £1,260  per  mile.  This  is  an  extreme 
rise  of  over  1,300ft.  being  made  under  five  miles.  In 
sses,  however,  the  road  improvement  will  be  made  by 
he  top  off  the  hill,  going  through  it  or  round  it,  not 
rOy  surmounting  it,  and  while  the  gradient  will  not  often 
oved  by  so  large  a  reduction,  the  length  of  the  road  will, 
Aer  hand,  not  be  increased.  The  capital  expenditure 
Sty  Head  road  will  only  represent  a  yearly  charge  of, 
60,  and  for  this  a  good  safe  road  is  obtained,  the  trans- 
power  of  every  horse  is  doubled*  and  safety  is  exchanged 
ny  dangers.  Either  less  than  half  the  horses  wiU  be 
ry,  or  more  than  double  the  passengers  or  baggage  can 
led.  Aaaume  that  four  one-horse  journeys  each  way  are 
sr  day  for  six  months  of  the  year,  we  have,  for  only  six 
rweek.  1,296  journeys.  To  this  addition  to  the  horse's 
n  or  to  his  load  must  be  added  the  numerous  profits  arising 
le  doubled  power  of  transport,  and  when  these  are  put 
if  it  wiU  be  obvious  that  the  inhabitants  will  reap  a 
me  return  for  the  money  expended.  This  is  only  a  small 
b  of  the  kind  of  work  which  could  be  carried  out  in  many 
od  secondary  roads  all  over  the  country.  Many  of  the 
nil  roads,  for  example,  might,  with  the  greatest  advan- 
I  die  ratepayers,  be  put  into  the  hands  of  the  engineers  ; 
isys  gone  by,  the  roads  of  the  North  were  put  into  those 
Did.  Small  detours  and  small  cuttings  and  banks,  which 
le  days  can  be  carried  out  by  mechanical  means  at  small 
ioold  in  many  cases  cheat  gravity  of  half  its  natural  aid 
k  rates  for  cartage.  The  hills  of  the  100,000  miles  of  road 
i  country  not  only  cost  us  an  enormous  sum  every  year  to 
mt,  but  they  put  the  most  efi'ective  stop  on  the  cheapen- 
'  road  transit  of  goods  between  railway  stations,  villages, 
prienltural  districts. 

( days  are  past  when  the  natural  highways  were  looked 
is  only  of  importance  to  those  who  used  them.  Every- 
tiist  can  be  done  to  make  haulage  on  the  roads  easier  and 
«,  cheapens  commodities  partly  by  the  reduced  number  of 
inecessary  or  by  the  use  of  mechanical  road  vehicles,  and 
f  by  saving  of  time,  which  is  equally  valuable.  We  have 
d  BOW  at  a  time  when  it  is  seen  that  the  great  railway 
B  which  has  done  so  much  for  us  has  its  limits  with  regard 
Mribotion,  and  we  see  now  that  the  common  high  road 
msin  receive  the  attention  which  for  some  years  was 
1  to  it  in  the  early  part  of  this  century  under  Telford  and 
li  The  extensive  employment  of  engineers  must  again  be 
M  to  for  the  plannmg  of  new  and  the  improvement  of 
^1  roads  ;  and  the  mechanical  aid  to  road  transport  which 
Jfnsad  when  railways  were  growing  up  everywhere  and 
Hig  everything,  must  now  be  taken  into  service. 
■tare  to  have  the  advantages  of  cheap  and  rapid  transit 
■i  the  hard-and-fast  points  of  railway  service,  we  must 
Mcbanical  power  on  the  roads.     Already  the  importance 


of  this  is  recognised,  but  it  is  necessary  to  point  out  that  to 
secure  the  great  possible  advantages  of  this  we  must  have  not 
only  the  mechani<^y-propelled  vehicles  and  the  roads  suitable 
for  their  working,  but  that  these  very  road  improvements  are 
as  desirable  for  the  horse-propelled  vehicles.  Over  many  miles 
of  suburban  and  country  roads  the  construction  of  really  well- 
made  macadam  roads,  with  wheelways  at  the  sides,  will  make 
a  splendid  national  investment.  The  better  the  road  the  longer 
it  lasts,  the  less  the  time  lost  by  stoppages  of  traffic  for  heavy 
rei>airs,  the  greater  the  average  speed  of  travelling  of  goods  and 
passengers.  The  haulage  resistance  on  well-finisned  macadam 
roads  is  less  than  half  uukt  on  a  badly-made  road  of  the  same 
kind.  This  means  more  than  the  old  fact  that  one  horse  would 
do  the  work  now  done  by  two,  and  do  it  quicker.  With  the 
improvement  of  the  worst  gradient,  one  horse  could  in  many 
parts  do  the  work  now  done  by  three,  for  it  happens  frequently 
that  the  full  power  of  the  two  or  three  horses  of  a  team  is  only 
required  for  a  fraction  of  the  whole  road  traversed.  Further 
than  this,  it  means  that  the  mechanically-propelled  vehicle  could 
do  with  either  less  than  half  the  steam-engine  power  now  neces- 
sary, or  could  carry  much  greater  loads,  and  the  average  speed 
would  be  greatly  increased  without  making  any  addition  to  the 
full  speed.  In  fact,  the  maximum  speed  could  be  reduced,  and 
a  higher  average  speed  attained.  With  the  improved  roads,  the 
cost  of  fuel,  either  as  horse  feed  or  as  coal  or  oil,  would  be 
enormously  reduced,  especially  in  the  case  of  horses,  and  the 
distance  traversed  by  mechanical  road  vehicles  with  one  supply 
of  fuel  and  water  woyld  be  proportionately  increased.  The 
reduction  of  cost  in  this  respect  is  comparable  with  that  of  loco- 
motives on  the  railways  as  against  that  by  horses,  but  not  equal 
to  it  in  every  respect. 

When  stage  and  mail  coaches  were  employed,  the  allowanee 
of  horses  was  a  horse  per  mile  of  double  coach  road.  Now  see 
what  this  means  on  tne  London  and  Birmingham  road.  The 
distance  is  113  miles,  which  would  re(iuire  56  horses  per  coach 
for  the  single  journey.  These  horses  would  consume  about 
281b.  of  food  per  day  each,  so  that  for  the  journey  from  London 
to  Birmingham  lAcwt.  of  food  would  be  consumed  in  order  to 
convey  at  most  14  passengers,  or  Icwt.  per  passenger.  This 
food  at  the  present  day  would  cost  not  less  than  56.,  so  that  the 
cost  for  fooa  fuel  alone  for,  say,  the  500  passengers  which  a 
locomotive  of  to-day  would  take,  would  be  £125,.  and  it  would 
weigh  25  tons.  The  locomotive  takes  the  500.  passengers  for 
about  1*8  tons  of  coal,  or  about  8lb.  per  passenger  instead 
of  1121b.  The  coach  carried  a  passenger  for  about  35s,  of  the 
then  value,  and  the  engine  does  it  for  9s.  5d.  present  value. 
To  take  the  500  passengers  to-day  it  would  have  required  35  or 
36  coaches  and  2,000  horses,  and  they  would  do  the  journey  in 
11  hours,  while  a  700-horse  enffine  does  the  distance  in  2^ 
hours.  Thus  the  passenger  does  the  journey  in  less  than  quarter 
the  time  and  quarter  the  cost,  and  for  a  visit  of  a  few  hours  he 
saves  the  cost  of  staying  a  night  at  an  hotel,  saves  the  cost  of 
about  nine  hours*  travelling  refreshments,  and  saves  the  value 
of  at  least  a  day  of  his  time.  Thus  one  train  carrying  500  pas- 
sengers saves  over  a  year  and  a  half  of  working  days.  For  each 
20  travellers  a  ton  of  food  had  to  be  carted  for  the  horses,  while 
at  the  present  time  each  passenger  could  carry  the  necessary 
coal  in  his  pocket  to  take  him  the  journey.  The  time  saved  is 
one  of  the  greatest  of  all,  and,  although  we  do  not  always 
remember  this,  it  is  one  of  the  several  ways  in  which  th6  stioam- 
engine  has  more  than  doubled  the  money-earning  capacity  of 
men  who  do  much  travelling,  and  has  increased' t^^  earning 
power  of  all. 

Now  I  believe  improvement  of  our  common  roads  .to  suit  the 
possibilities  of  mecnanically-propelled  yehides^  and  the  design 
of  the  vehicles  to  suit  the  possibilities  pf  high  roads,  will  in  the 
future  make  a  chanee  almost  as  vast  as  that  which  has  been 
wrought  by  the  mechanical  horse  on  iron  roads.  We  have  our 
roads  leading  from  and  to  everywhere  we  want  to  go  or  send 
goods,  to  our  houses  and  factories.  We  want  to  take  advantage 
of  the  powers  which  the  steam-engine  will  place  in  our  han<&, 
if  we  will  but  give  a  fraction  of  the  ingenuity  to  the  construction 
of  roads  which  we  have  given  to  the  construction  of  this  world- 
changing  motor.  There  are  at  work  at  the  present  time  no  less 
than  106,000  horses  in  London  alone.  These  horses  are  not 
only  destroying  our  streets  and  roads  at  double  the  rate  at  which 
even  the  iron-shod  wheels  would  do  it,  but  they  are  themselves 
the  origin  of  an  enormous  ({uantity  of  street  haulage.'  Nearly 
all  the  food  and  fodder  has  to  be  hauled  over  some  parts  of  the 
roads  and  streets.  Food  and  fodder  alone  represents  20,000 
tons  per  week  ;  the  street  refuse  which  employs  an  army  of 
scavenging  boys,  and  then  scavenging  carts  and  more  horses,  to 
carry  away  from  the  street  boxes  that  which  is  not  blown  into 
the  air  we  breathe  or  washed  into  the  sewers,  will  represent 
another  enormous  (quantity  of  street  carting  necessary  to  enable 
these  horses  to  exist  in  London  alone.  All  this  will  be  avoided 
by  the  use  of  motor  vehicles  that  are  possible  even  to-day. 
This  is  not  a  statement  of  what  is  desirable  ;  it  is  a  statement 
bearing  on  changes  which  are  becoming  inevitable.  If  anyone 
is  inclined  to  doubt  it,  let  him  go  to  any  of  the  meeting  places 
of  our  great  lines  of  traffic,  and  see  how  nearly  impossible  has 
the  movement  of  any  vehicle  become  already.     Oxford-street, 
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hg  leu  aconomical  methods,  tlie  steam  cat  and  the 
ino  G&r  must  iiuhe&itatingly  be  choHan  as  the  beet. 
&C8t  qualif  j^mg  cunditioii  which  may^  be  mentioned  is  the 
gof  Tery  steep  Lnclines,  aud  thb  favours  the  cable  aystem* 
Tj  confined  aituatians^  as  in  tunnel  lines,  the  products  of 
ItioD  of  the  fuel  for  steam  raigiog  or  of  the  gsA  in  gas^ 
I  may  be  diaqujilifyidg  attendanta  of  theae  two  forms  of 

00  the  eau^  Under  ordinary  circumstaneen  of  lev^el,  or 
Itvel  street  and  suburban  line^,  the  posaibiUtieR  of  the 

1  tmmll  high-presJKure  auperheated  steam- engine  and  of 
s-engitie  appear  to  platje  the  independent  car  propeHed 
le  lootorB  in  the  most  advantageous  position*  The  elec- 
Ifsteina  are  open  to  the  objection,  firstly,  that  the  prime 
I  power  muat  be  oonverted  into  electricity,  and  that 
li^  most  be  converted  back  into  mechanical  power. 
:  once  raU^  the  cost  of  the  motive  power  on  the  rails 
m  15  to  30  per  cent.,  without  considering  any  inter- 
t  iofliaa.  In  past  days,  whan  the  large  engines  used  in 
I  iJUiecfttiDg  stations  could  be  shown  bo  give  an  effective 
wwwt  for  much  leta  steam  than  the  smaller  engines 
d  <m  the  independent  steam  car,  this  loas  might  not  only 
lidered  aa  more  than  covered,  but  the  small  engines  and 

avmilable  were  also  in  many  ways  objectionable.  This 
we,  however,  haa  now  lK>en  removed  by  the  e,\perience 
ptat  few  years  with  very  high -pressure  superheated  steam, 
ina  of  which  engines  of  less  ix>wer  than  those  rer^uired 
neais  »re  working  with  les»  steam  per  horse-power  than 
go  enipnes  of  some  of  the  large  electricity  generating 
K  Klectricity  is  being  generated  now  at  a  cost  per  unit, 
ftnction  only,  which  is  marvellously  low  as  compared  with 
t  a  few  years  ago,  but  however  low  the  eost^  the  steam 
which  genera tecf  it  if  put  on  the  car  direct  would  cost  less 
wmi  of  the  electric  generation,  conveyance,  and  conversion. 
%f^  gas-engines  are  now  made  which  give  a  brake  horse- 
pitn  not  more  than  about  65  per  cent,  of  the  gas  re*|uired 
roe  or  four  years  ago,  and  independent  gas-engine  cars 
ming  which  cost  for  power  on  the  rails  less  than  the 

cnrrent  can  be  made  and  conveyed  f<ir.  If  judged, 
m  the  question  of  cost  and  profit-earning  possibilitiest 
am    uid  the  gas    engine   systems  must    be    given   the 

poaition^  and  electric  systems  when  adopted  must  be 
il  to  offer  some  favouring  conditions  outside  coat  of 
I  and  profit- earning  capacity,  which  places  expediency 

objet^ons  to  overhead  wires  carrying  heavy  currents 
■pended  points,  crossings,  and  switches,  may,  it  is 
anle,  be  overstated,  but  only  arguments  of  expediency 
I  urged  in   favour  of   such  a  system.     It  cikn  only   be 

rumm  m  makeshift,  aad  one  which  would  be  a  good 
where    appearances    and     some  danger  are    of    no 
aa,  for  instance,  in   the  pounds  of  large  works, 
country   niads,   where,   however,    any    electrical 
to   have  advantages  over  those  emfjloying  prime 
\  direct,      Thd  underground  conduit  which   employs  a 
it  il   open    to  even   greater  objections,    but  a  closed 
;iQQod    conduit  with    a  system   of   superficial    contacts 
be  T&laable  for  towns  if  the  superficial  contacts  offered 
pediments  <ir  obstructions  in  the  roadn,  or  if  they  caused 
ine  sutTOundiog  wear  of  the  road  surface. 
Ike  coet  of   workiug  it  is  perhaps  unnecessary  t^j  speak, 
i  it  is  obvious  that  the  systems  which  employ  the  prime 
i^wn  the  car  directly  must  be  more  oconomica!  than  those 
oaploy  the  power  indirectly,  and  which  require  large 
ol  expensive  machinery  in  central  generating  or  power 
1%  and  farther  Fequire  eirtensive  distributing  systems  of 
er  of  wirae  and  supports  or  conduits.     The  cost  of  work- 
I  the  different  systems  is,  however,  of  interest  in  conneo- 
Bfch  the  main  question  of  transport  on  common  roads, 
li  tftftt  which  can  be  done  on  grooved  tramlines  very 
f  Mpntfidita  that  which  will  in  the  future  be  possible  on 
m  weO-miide   roads   with     horses    and    motor    vehicles. 
!  cost  of  running  a  42-passenger  car  by  horses  in  a 
,  or  in  a  town  with  no  steep  hills,  is  for  all  that 
■  to  peopolsion  and  for  driver  about  8d.    per  car  mile. 
Ml  If  itoam,  like  the  SerpoUet  steam  cars  in  Furis  and  in 
'  Imiiu  in  France,  including  fuel,  oil,  sundries,  mainten- 
^i  i«pairs«  and  diiver,  is  4 '3d,  per  car  mUe  for  carryiug 
pKkgerB,  or  at  the  rate  of  for  42-passenger  cars  of  less 
IL    'Hid  oost  for  fuel  alone  is  only  l'13d.|  and  this  is  less 
AhMsiIt;  **  f^^  ^^^  ^  generated  in  the  most  economical 
&     IFhft  cost  of  gas  cars  like  those  which  are  running 
p  BlMkpool,  Lytham,  and  Bt,  Annea  line  is,  including 
H^nndrieA,  nuuntenance  and  repairs,  and  driver— every 
■■1^  directory'  fees— only  4  Sd.  per  car  mile.     The  cost 
■Doe  ia  only  I'Id.  per  car  mile.     The  same  cost  for 
^-ftopelled  cars,   including  driver,   is  not  leas    than 
■r  WuBw    The  cost  on  cable  lines  is  not  less  than  this. 
— ^  finr  electrical  lines  on  which  cost  of  niaintenaoce  of 
lektaa  to    the    propulsion  of  the  cars  has  yet  been 
dot  pahlished,  while,  on  the  other  hand,  the  total 
'%■  mmof  gwiOi  been  kept  apparently  low  by  profits  on 
bAw  ImiiactiDnfl  of  a  financial  nature. 


In  the  future  thei^  can  be  no  doubt  that  the  tramways  of 
this  country  will  fall  into  the  hands  of  much  larger  financial 
corporations  than  those  at  present  owning  them.  Most  of  the 
comi>anies  owning  the  provincial  and  some  of  the  London 
tramways  make  little  or  no  profit  at  all  on  their  working,  and 
cannot  do  so  as  long  as  the  lines  are  worked  by  horses.  They 
have  not  got  and  cannot  get  the  necessary  capital  to  provide 
equipment  for  working  the  lines  mechanically,  even  when  they 
are  not  commit  t^ed  to  the  horse  and  fodder  in  teres  t*»  To  make 
the  line«  pay  sufticiently  they  must  be  worked  by  powerful  com- 
panies which  wUl  supply  and  work  their  own  stock,  and  in  some 
oases  manufacture  it  too.  This  is  being  done  so  as  to  secure 
the  extension  tif  the  electrical  system  of  working,  and  although 
the  steam  and  gas  systems  are  cheaper  in  working,  the  same 
policy  will  have  to  be  adopted.  Only  slow  progress  will  be 
made  if  it  depends  on  existing  small  companies  to  alter  their 
methods  of  wt^rking  ;  the  change  will  have  to  be  made  by  new 
and  wealthy  ownership.  The  public  wUl  then  get  the  benefit 
of  comprehensive  management  and  the  cheap  working  of  the  best 
plant  and  stock  that  modern  engineering  can  provide. 

I  have  thus  far  said  nothing  concerning  our  own  society,  but 
in  drawing  attention  to  some  of  the  sources  of  profit  from 
new  works  which  require  the  beet  energies  of  the  engineer,  and 
to  some  of  many  directions  in  which  money  can  be  saved 
by  improvitig  old  works  (which  is  said  to  be  as  good  as 
money  eamedi^  though  this  is  not  always  trueX  I  ^oi  reminded 
that,  varied  as  are  these  future  requirements,  they  can  all 
be  met  by  the  Society  of  Engineers,  It  is  a  feature  of 
the  society  that  all  branches  of  engineering  are  included  in 
ita  scope,  and  the  great  growth  in  the  number  of  speciaHst 
societies  has  increased  the  importance  of  this  feature, 
especially  to  the  younger  members  of  the  profession  who 
have  not  yet  had  their  practice  developed  in  one  particular 
direction.  To  the  older  members  it  is  of  great  advantajge 
that  the  society  is  able  to  receive  papers  aod  hold  dis- 
cussions on  widely  di^erent  subjects,  AU  engineers  are 
students  so  long  as  they  practise,  and  the  general  character 
of  the  proceedings  of  the  society  gives  to  the  young  and 
the  old  students  alike  opportunities  of  gaining  practical 
information^  whatever  branch  he  may  be  following.  To  all 
members  ihe  facility  which  the  society  afibrds  for  social  inter- 
course at  meettDgs,  discussions,  and  visits  is  of  great  value 
and  imf>ortance,  and  this  intercourse  is  the  more  important, 
useful,  and  pleasant  when  each  member  can  meet  so  many 
who  T^e  active  in  diflerent  fields.  The  old  adage  says  that 
two  of  a  trade  never  agree.  This  must  be  rather  an  incon- 
veuient  adage  for  the  members  of  two  or  three  of  the  specif 
societies,  but  the  inconvenience  is  avoided  by  the  Society 
of  Engineers.  It  is  this  social  side  of  the  purposes  of  a 
technical  society  which  should  be  looked  upon  as  of  the  highest 
value,  for  technical  f)ccupations  tend  to  social  neglect  and 
difhculty.  It  may,  therefore,  be  hoped  that  it  may  be  found 
pc>ssible  in  the  future  to  give  even  more  attention  to  it  than 
has  yet  been  possible,  and  to  provide  for  meetings  which  wUl 
have  the  social  aspect  of  the  visits  and  excumons,  withoitt 
occupying  time  difficult  to  spare. 

In  the  past  44  years  the  life  of  the  Society  of  Engineers  has 
grown  in  usefulness,  in  importance,  and  in  numbers,  and  at  the 
present  time  its  position,  finances,  and  prospects  are  extremely 
satisfactory*  I  hope  that  my  term  of  occupation  of  this  chair 
may  not  be  attended  by  any  falling  oW  in  these  respects,  but 
that,  on  the  contrary,  mj  successor  may  be  able  to  announce 
that  the  society's  curve  of  membership  and  general  progreos  is 
ascending,  

NoTB.— There  were  at  the  end  of  1896  in  London  alone  15,204 
hackney  and  stage  ferriages  under  license.  Of  these,  7^585  were 
two* wheeled  carriages,  3,449  four* wheeled  carriages,  3,001 
omnibuses,  and  1,169  tram  cars.  To  work  these  not  less  than 
53,000  horses  are  employed,  and  the  horses  employed  in  the 
thousands  of  trade  carts  and  vans  and  wagons  and  the  private 
carriages  will  be  more  than  this  quantity,  so  that  in  the  London 
area  alone  there  are  probably  120,000  horses.  Each  umnibus 
has  on  an  average  10  horses  to  work  it,  and  each  hansom  and 
cab  two.  For  these,  however,  I  allow  in  my  estimate  only 
three  horses  to  two  haiis^jms  or  cabs,  to  allow  for  small  pro- 
prietors whose  cabs  are  only  worked  part  of  a  day. 

In  the  United  Kingdom  there  are  of  licensed  vehicles  the 
following  in  round  numbers  : 

Hackney  carriages    ..,.,. .« ^ 116,000 

Other  than  hackney,  with  four  or  more  wheels,  for 

horse  or  mechanical  haulage .*...,.,,,..»..,.,.»..*  48,000 

With  four  wheels  for  one  horse  only    ....,,_....*.., 77,000 

With  less  than  four  wheels^ 505,000 

Or  a  total  of  vehicles  requiring  license  of    « . » 546, 000 

These  represent  at  least  1,200,000  horses.  I  have  no  means 
of  telling  what  the  total  number  would  be  if  all  the  agricultural 
horses  and  vehides  which  do  not  need  a  license  were  ndded, 
but  the  total  is  probably  considerably  above  a  million  and  a 
half  of  horses. 
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THE  RONTGEN  RAY  IN  PRA 

Every  day  adds  to  tiie  mass  of  evidctn 
prove  the  immense  valae  of  the  Rod 
surgical  operationg.  Not  long  since  ihi 
demand  that  sucb  appaiutus  should  bf 
among  the  anrgical  appliances  of  erec] 
army.  We  liave  no  hesitation  in  sa 
before  long  such  supplies  will  be  genera 
and  no  army  in  tlie  field  will  be  without  i 
diagnose  the  position  of  ballets  or  splinti 
human  body.  Many  conditions  of  baiiuu| 
anatomy  have  been  made  clear  by  the 
X-rays,  and  operations  have  been  ftticcessfd 
out  that  a  few  ago  year8  were  undreamt  of. 
monials  of  value  are  always  welcome,  ba 
be  difficult  to  have  better  evidence  than  ( 
by  the  president  of  the  Uoyal  Southern 
Liverpool,  at  the  annual  general  m 
the  trustees  on  Monday  last.  Ue  ts 
to  have  said  :  **  Before  concluding  my 
I  must  allude  to  the  lii»ntgen  rays, 
tinued  success  of  which  is  daily 
more  apparent,  and  the  room  and  ap{ 
their  hospital  had  been  used  for  dfty- 
from  March  last  to  the  end  of  Dececnber, 
words  show  the  appreciation  in  whldi 
method  of  investigation  is  held  by  Ibi 
authorities.  If,  however,  as  we  may  wd 
to  have  been,  the  apparatus  has  been  i: 
cases  so  sympathetically  referred  to  by 
dent — namely,  the  straightening  of  spia 
ture — the  veriest  tyro  experienced  with  the 
of  humanity  cannot  but  see  its  value. 
line  of  a  scientific  man*s  experimental 
met  wnth  immediate  application,  and 
world  at  large  to  nee  the  importance  of 
research.  No  one  could  possibly  have 
even,  we  think,  have  imagined  that  rays  043 
light  rays  could  enable  us  to  make  visila 
photograph  that  which  had  hitherto  boeil 
The  value  of  these  rays  is  that  many 
more  or  less  opaque  to  ordinary  rays 
parent  to  the  X-rays,  and  thus  we  go 
rential  action  upon  a  photograpbi 
trust  that  the  society  founded 
with  all  phases  of  the  subject 
^vill  not  restrict  itself  solely  to  tbe  disQ 
details  of  experiments,  quibbles  as  to  what  ^ 
or  that  may  mean,  or  to  detemune 
that  man's  opinions,  bul  will  eodsaVOfiHr 
farther  practical  application  as  well 
research.  The  mutual  adnuratkin 
too  much  in  evidence ;  it  sets  up  a  group 
demi-gods,  and  bows  down  in  admirattoii  I 
say,  while  whatever  any  heterodox 
say  is  anathema  maraoaiba.  SuHeritig 
will  welcome  everything  that  aids  to 
suffering,  and  it  will  matter  very  little  a  bim 
hence  whether  what  A  cidls  x  is  #,  or  wi 
y  is  jr.  We  are  led  to  make  iheae  remaxl 
in  some  directions  the  object  seetxu  to  be 
everything  done  or  said  by  eome  other  be 
apparatus  is  even  now  so  immeoiely  vali 
we  can  only  wonder  what  wiU  be  ifaougbl  i 
improvements  are  made,  as  thev  will  an 
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)  ^th  wider  use  and  experienoe.  It  mast 
r  be  forgotten  that  Liverpool  has  had  from 
^ery  earliest  time,  in  the  application  of  X-ray 
ratus,  the  untiring  and  able  assistance  of  Prof. 
lodge,  whose  work  in  this  direction  can  never 
irerestimated. 


AN  ALL-BRITISH  CABLE. 

ae  St.  James's  Gazette  of  Wednesday  describes 
t  it  terms  a  new  and  important  scheme  in  cable 
5.  As  a  matter  of  fact,  this  scheme  is  merely 
alternative  scheme  put  forward  by  certain  exist- 
cable  companies  who  have  hitherto  had  the 
opoly  of  cables  to  the  East.  Another  important 
>r  is  that  these  companies  have  for  years  waged 
energetic  war  against  a  British   Pacific   cable, 

it  is  largely  due  to  their  efforts  that  no 
I  cable  exists  at  the  present  moment.  If, 
they  contend,  Honolulu  is  the  key  to  the 
fie  problem,  and  the  point  is  practically  lost 
3  and  in  the  hands  of  the  States,  it  is  just 
more  striking  example  of  how  **  traders  '*  will 
ihe  throat  of  their  own  country  to  serve  their 

ends.     Gunmakers  want  to  sell  guns  to  anyone 

will  buy,  no  matter  if  the  said  guns  are  to  be 

a  month  hence  against  their  own  countrymen. 
irs  is  to  trade,  not  to  hold  back  in  selling  what 
increase  their  banker^s  account.  Just  so  with  the 
e  companies.  Theirs  is  not  to  discuss  Imperial 
trategic  questions,  but  merely  to  consider  how 
their  revenue  would  be  affected.  We  have 
efore  no  doubt  about  the  importance  of  the 
native  scheme  to  them,  but  from  the  strategic 
it  of  view  it  is  vastly  inferior  to  the  Pacific 
me.  The  question  is  not  one  of  delays,  put 
n  to  Australian  land  lines  or  cricket  matches. 

question,  again,  is  not  so  much  what  would 
pen  after  a  declaration  of  war  as  that,  during 
bus  times  before  such  declaration,  messages, 
lape  of  supreme  importance,  should  pass  with 
date    certainty  of  secresy.      So    far  as  we  can 

the  Colonies  in  the  East  and  West  are  not 
lested  in  this  scheme — it  is  purely  a  speculation 
ihe  part  of  the  companies  interested.  They  see 
i  commercial  success,  and  are  prepared  to  find 

money  and  do  the  work,  provided  they  obtain 
artain  concessions  *'  and  some  ''  small  subsidies.** 
kr  as  we  see,  there  is  no  reason  why  concessions 
old  not  be  given,  provided  such  concessions  do 

mterfere  with  the  Pacific  scheme.  As  for 
odies,  as  they  are  '*  small,"  no  doubt  the  com- 
des  put  in  the  request  to  gracefully  abandon  it 
to  the  concessions  are  granted.  From  our  point 
liew,  then,  this  alternative  scheme  is  purely 
jUneEcial  and  not  strategic,  and  it  should  be 
Med  as  such,  and  helped  as  much  as  possible,  so 
I  as  it  does  not  interpose  any  obstacle  to  the 
Itegic  scheme. 


Mribera  Otdy.—L'Energie  BlediHque,  the  enter- 
^  French  journal,  has  hit  on  a  novel  method  of 
^,hg  its  inflaence.  It  undertakes  to  supply  danger 
pii  to  high-tension  poles  at  low  prices  to  subscribers 
These  are  made  of  zinc,  with  the  inscription,  "  II  y 
IT  a  toucher  les  fib,''  over  the  Jolly  Roger. 


CORRESPONDENCE. 

••  One  mftn  i  word  It  no  man's  word 
Jmtloo  needf  thsl  bolh  be  beard." 


LOAD  FACTOR 

Sir, — I  should  be  much  obliged  if  you  or  your  readers 
would  let  me  know  of  any  electrical  plant  running  more 
or  less  continuously  at  or  near  full  load.  I  am  anxious  to 
find  out  the  cost  of  generation  under  these  conditions,  and 
should  .be  glad  to  oe  put  into  communication  with  the 
owners  of  any  such  plant,  whether  used  for  electro-chemical 
or  any  other  purpose.  The  plant  need  not  be  of  large 
capacity  necessarily,  but  the  main  features  should  be  ttuit 
it  runs  for  long  hours  at  or  near  full  load.  I  imagine  there 
must  be  cases  where  such  plant  is  run  more  or  less  con- 
tinuously all  the  year  round,  and  if  there  is  any  such 
installation  I  should  be  very  glad  to  know  of  its  existence. — 
Yours,  etc.  Atlas. 


REVIEWS. 


SlaktromeoluuiiMfae  Konstriiktloiioii.    By  Gisbert  Kapp.    20 
marks.    Julius  Springer,  Berlin,  and  R.  Oldenbourg,  Munich. 

This  book  is  arranged  on  practical  lines,  and  goes  very 
far  beyond  any  simiUr  treatise  on  the  same  subject.  Its 
contents  may  be  summed  up  briefly  as  follows :  The  first 
part  of  the  text  gives  the  necessary  formulae  and  directions 
for  the  design  of  all  ^P6s  of  electrical  generators,  motors, 
and  transformers.  Following  on  this  are  25  plates  of 
actual  designs,  representing  the  practice  of  many  prominent 
manufacturers.  The  working  drawings  on  these  25  plates 
are  supplemented  bv  160  pages  of  matter,  in  which  the 
typical  features  and  calculations  of  these  machines  are 
detailed.  As  the  formulae  and  general  information  for 
design  are  contained  in  the  first  35  pages,  much  space 
is  saved  for  working  out  the  examples.  The  author 
has,  in  fact,  given  conclusions  and  formulae  in  this  first 
part  rather  than  develop,  as  is  done  in  his  other  books, 
these  facts  and  formulae  from  first  principles.  Coming  to 
the  designs  themselves,  we  note  several  by  the  author 
himself,  which  are  most  valuable  on  account  of  the  exceed- 
ingly full  details  given  as  to  the  process  of  design.  The 
value  of  the  book  as  a  whole  is,  however,  much  enhanced 
by  the  fact  that  the  other  designs  give  the  practice  of  other 
experts  who  have  worked  independently.  This  is  seen 
from  the  following  list  of  machines  which  make  up  the  25 
plates :  A  100-kw.  three-phase  generator  by  Oisbert  Kapp, 
with  radial-pole  internal  field  and  winding  on  each  limb.  A 
lOOkw.  three-phase  generator,  by  the  same  designer,  with  a 
claw  system  of  field  magnets  and  single  exciting  coils  is  the 
next  design.  We  note  in  this  example  that  the  coil  is 
not  circular,  but  is  a  ten-sided  figure,  which  will  tend 
to  prevent  it  moving  due  to  the  flywheel  action  when 
starting  and  stopping  the  alternator.  In  both  these  cases 
the  characteristic  curves  are  given,  and  also  the  curves 
connecting  pressure  and  voltage  between  no  load  and  short- 
circuit.  The  third  design  is  of  a  60-kw.  single-phase  idter- 
nator  of  the  Kapp  ring  type.  We  then  come  to  a  100-kw. 
railway  generator  for  traction  working  by  the  Union 
Elektricitiits-Gesellschaf t.  This  is  a  four-pole  machine,  and 
we  fancy  that  the  design  is  American.  The  Oerlikon 
tramway  motor  is  the  subject  of  the  next  plate.  This  motor 
is  most  fully  detailed,  numerous  sections  being  given,  as  well 
as  sketches  of  the  brush  gear,  etc.  The  machine  is  designed 
for  single-reduction  gearing,  and  is  of  the  four-pole  type. 
Then  follow  a  72kw.  direct-current  six-pole  dynamo  by 
Na^o  Bros.,  of  Berlin  ;  a  large  two-phase  altenlator, 
designed  by  E.  G.  Fischinger  for  the  Aktien-G^ellschaft 
Elektricitatswerke,  of  Dresden  ;  and  a  four-pole  dynamo  by 
Schuckert,  of  Nuremberg.  The  200-kw.  railway  generator 
by  the  same  makero  as  the  100-kw.  machine  mentioned 
above  is  most  fully  illustrated,  as  two  large  plates  are 
devoted  to  the  machine  and  its  details.  TUs  is  dwarfed 
by  a  624-kw.  dynamo  by  the  AUffemeine  Company,  of 
Berlin,  on  the  next  two  plates.  We  then  find  a  French 
design  of  a  210-kw.  three-phase  alternator,  which  is^ 
directly  followed  by  an   inductor    type    of    three-phase 


alt«nialor  of  the  nine  output  hj  the  AUegemeine 
Ooospanj,  and  m  TSkw.  motor  to  work  with  it  Then 
eooiei  an  English  alternator  by  Croispton  and  Co.  After 
Uiii  there  ia  a  plate  of  a  amall  direct-current  machine 
bj  Maiars.  Siemens  and  HaUke,  and  then  a  500-kw.  alter- 
nator by  Gane  and  Co.  The  mechanical  construction  of  this 
biUer  machine  seems  to  us  to  be  open  to  question,  as  insula 
tioD  is  introduced  where  it  will  be  subjected  to  great  stresses. 
The  remainirig  plates  itliLstrate  another  type  of  inductor 
alternator,  two  types  of  transformers,  rtkI  an  BOO  ampere 
accumulatorswitchdesignedby DrPaul  Meyer,  The  valueof 
ib#  plates  is  increased  to  us  by  the  addition  of  a  scale  of  ittchcs 
in  aJl  oaaet.  The  textdeacribing  the  machines gi^es  mostuseful 
information  as  to  the  working  of  the  types  in  question. 
On  the  whole,  the  volume  is  of  a  most  practical  nature, 
and  although  contemplated  for  use  in  a  technical  college, 
will  be  of  great  value  to  all  designers.  The  only  fault 
from  the  English  point  of  view  is  that  it  is  written  in  a 
foreign  language,  but  this  fault  can  be  remedied,  as  we 
hope  it  will  The  particulars  of  polyphase  machines  are 
'  m^ntly  needed  by  English  designers  who  are  taking  up 
this  important  branch  of  electricalengineering. 


THE  EMPIRE  AND  THE  TELEGRAPH  CABLES 


After  references  to  the  Ganadian  Pacific  scheme,  etc.,  the 
Si,  James's  GazeUe  considers  an  alternative  route  mA  the 
Gape.  But  because  the  Canadian  Pacific  scheme  presents 
serious  obstacles  in  the  way  of  its  accomplishment^  it  must 
not  be  supposed  that  an  alternative  route  cannot  be  found. 
A  proposal  is  before  the  British  Grovernment^  the  merits  of 
which  can  scarcely  fail  to  commend  it,  and  to  ensure  its 
acceptance.  Three  private  commercial  companies— the 
Eaatem  Telegraph  Compny,  the  Eastern  Extension, 
Australasia,  and  China  Telegraph  Company,  and  the  South 
African  Telegraph  Company — are  concern erl  in  this  project. 
The  plan  which  they  suggest  is  that  the  British  terminus 
of  their  cable  should  be  in  Cornwall,  that  it  should  touch 
at  Gibraltar,  at  Bathurst  or  Sierra  Leone  in  West  Africa, 
the  islands  of  Ascension  and  St.  Helena  (which  would 
thus  be  brought  into  telegraphic  communication  for  the 
first  time),  at  Cape  Town,  and  thence  overland  to  Durban, 
in  Natal,  at  Mauritius,  the  islands  of  Rodriguex  and 
Keeling  or  Gocos,  and  reach  the  Australian  continent  at 
Perth.  It  will  be  seen  that  every  one  of  the  proposed 
stations  mentioned  is  on  British  territory.  The  prt^g^nt 
tingle  route  passes  through  the  Mediterranean,  and  in  the 
event  of  warlike  complications  it  is  more  than  probable 
that  it  would  be  rendered  nugjitory  by  the  severance  of 
the  cables.  Even  Mr.  Rhodes  s  Trans- African  telegraph 
would  be  subject  to  the  same  drawbacks  so  far  as  com- 
munication with  England  is  concerned,  supposing  it  is 
possible  to  construct  and  maintain  it  through  such  ditlicult 
countries  as  it  would  have  to  traverse.  §ut  it  is  to  be 
prtsamed  that  if^  under  conditions  such  as  have  been 
suggested,  the  proposed  cable  lid  the  Cape  were  in 
extitence,  the  British  Navy  would  l)e  sufficiently  powerful 
to  ensure  its  safety  against  the  depredations  of  foreign 
foes.  In  any  case,  the  Cape  cable  would  posBees  a 
striking  advantage  over  the  Canadian- Pacific  scheme  in 
one  very  easentiiU  particular.  It  would  ntJt  only  provide 
a  third  route  (all-British)  to  the  Cape  and  Mauritui^,  but 
it  could  easily  be  made  to  supplv  us  with  an  ad^lrtioual 
means  of  communication  with  huiia.  It  is  not  a  far  cry 
from  Mauritius  to  Colombo,  and  if  the  supplementary 
scheme  were  carried  into  effect,  then  for  the  first  time  India 
would  be  in  telegraphic  touch  with  England  over  an  *•  all 
red  "  route.  Moreover,  the  Cape  route  is  not  encuml»ered 
by  any  excessive  depths  ;  for  the  great  part  of  the  distance 
it  would  l»e  near  the  coast  line»  and  iu  longest  stretch  of 
cable  would  bo  tese  than  2,400  milea,and  would  oonse^iuently 
be  prictioabte. 

These  are  some  of  the  advantages  that  pertain  to  the 
proposal  which  the  (Jovernmcnt  is  considering.  A  Dejwtrt 
mental  Committee,  upon  which  representatives  from  South 
Airily  and  the  Australian  colonies  will  sit>  has  been 
appointed,  and  will,  it  is  hoped,  shorUv  commence  iu 
iovQiUgattons.      As  regards   tke   fitiaocial  aspect  of  the 


scheme,  we  may  state  that  the  eetimated  ood  of 
cable  would  be  nearly  £2,500,000.     This  axpeadtl 
promoters — namely,  the  three  telegraph  oompaiiiei J 
to^ — are  prepared  to  incur  themsdVe%  beddes  bevi 
cost  of  working  and  maintenance,  provided  ths 
from  the  Imperial  and  Colonial  Govemment*  j 
cessions,  including  small  i^ubsidiei^  for  the 
stations  such  as  those  on  the  islands*  of 
Helena,  Rodriguex,  and  Keeling.     Thi«,  it  ap 
is  not  a  very  serious  obstacle  to  surmount, 
hoped  that  the  Governments   will  display  a 
attitude  in  regard  to  it. 

We  have  dwelt  at  length  upon  the  Imperial  ads 
which   suggest  themselves  m  likely  to  aeeme 
successful    fuliilment    of    the    scheme,   heeaueo 
es'ientially  more  important  than  an^  others.     But  ( 
cially   the  proposal   is  an  attractive  one.     Gr 
venience  has  resulted  to  business  ^ple  both 
in  Australia  owing  to  the  unaattsfaictory  ^ 
Australian  Government  land  lines  and  the  ^ 
has  been   given  to  cricket  telegrams,  resull 
occasions   in   the   blocking  of  the   lines  a^j 
uiessages.    Our  commercial  relations  with  the  ' 
to  be  stimulated)  not  Impeded  ;  and  the 
new  cable  will  facilitate  commerce  immeasoFah 
respect,  therefore,  an  all-British  Cape  cable  roate 
advantageous,  and  the  sooner  the  scheme  is  pot  in  I 
better. 


FORTHCOMING  EVENTS. 


FatDAT,  Ficn.  IS. 


lAsatiitioii   of  Kieotrtoal  Kiiila»ef>— At  a, 90  ^m^^\ 

vi«it  to  the  f^eiierfttin^  st«ttoixB  of  ths  Su  Paocras  Ve 

Nortb^Xaet   GoMt  iBstltutfcw.  ^At  7  p^Oi*»  at  ft 


ordinary  meetiaf;. 


Monday,  Fkb.  *1\, 


PrsMntatioii  of  testimonial  to  Mr*  F.  E.  Webh,  aS 
the  Whitehall  Rooms. 

Tr&sDAV,  Fm.  2L 

Royal  laamutlott,  Albomarle-itreet.— At  3  p-m.,  lYolt 
Lankester,  M.A.«  LL.D.,  F.KS.*  oo  "The  Slasptal 

Thing*/' 

laatlitttloii  of   CtvU  SBdaeera  —  At   M    p. 

Design,  and  PrActicAl  Working  of  Alternate  CafTsnt 
by  UeweUyn  B.  Atkins^^o^  Aanoe.M.iiistC  K, ;  aacT 
Eloctric  TnimwAy/'  by  H.  F.  P«r«hAU,  M<IdsI.CS. 

TutmsDAY,  Fi!»,  34, 

lastltQtloii  or  Xlootrloja  SaflBoera.  ^At  the  CivU  £a| 

8  p.m.,  '*  Oq  the  Mitnuf*cturo  of  Lampe  and  otber  A 
for  20^1- Volt  CircuiU/'  by  G.  Bioswao^er  Byiif; 

Friiuv,  F&b,  25b 

ftoir«l  la«utiLUoa,--At  9  p.m.,  "The  Theorv  el 
Apnliod  to  Modern  Colour  Pboto^raphy/'  by 
CB^.aaL,  F.R.S..  M.K.L 

tnotltatloB  of  Civil  XnclBoon.— ^toidoola*  Bta»tia<t»  tti 
'  The   Problem  of  Train   RMastaAOt,"  br  (X  S^  Wd 

tnstltutloo    of   Aoocrtoal    «iigtii— tm.— At  MO  01.B.,  I 

V  iiiit  to  the  Shorodltcb  Eloctncity  Supply  SlaUos, 

Klootro-BArBOBlo    Sooloty.— At  8t.   Jam«t'i  Sallt  at 
ladioft*  aigbt 

Satitrhav,  Fan*  tM* 
Pliyaloal  Sooloty.— Meotiaic  at  Wtiid«or,   I  |i,iik.«  la 

Con«»hrO'     Train  loa^M   Poddini^tOQ  at  'i.«5  p.! 
T.  C,   Porter  will   do«:nbo :   iU   A  now    * 
VI)  a  now  metbcxi  of  viewinfi;  Xovrton'n  riag< ; 
bcarini;  00   the  »en«auon  of  li^ht  ;  (I)  a 
lantern  projections  in  ittoreoeoopic  relief  ;  (J») 
tjona  00  tbo  sbadoir  of    Bt  Tndo,  wUb  o 
m€tttarin|(  approxim*tdly  the  diamotior  of  Iho 
peratttro  of  xm  water  of  Niagara, 


mi^i 


CbarUftf  Crooo  And  Strmad  1 
The  report  of  the  director?  of  thie  CorpOfa^ 
l>ec  31  last  «Uto«  that  thore  baft  boM  001 
the  CorjjoratioQ  durine  tbo  past  yOAf  ib' 
Uin(i»«  an  mcroooi  of  £l7  iwr  oant,  o«  tl> 
\sm  Uuring  tbo  y^ar  (»97,  6^  nUof  bn 
inaiiM  Uid  in  ibo  ooobiatd  artaa  Tlit  00  r 
irom  tlM  ilatloitt  ol  tha  0>qpo»tiiOQ  ba* 
par  eMt  for  the  y^r  l  s9T  aver  \  sftfi. 


THE  ELECTRICAL  ENGINEER,  FEBRUARY  18,  1898.      311 


QUESTIONS  AND  ANSWERS. 

ir  thiB  heading  we  insert  questions  and  answers 
raetkal  character  relating  to  central-station  work, 
7  work,  or  construction  work ;  and  for  each  suit- 
iifittion  offer  one  shilling,  and   for   the  best  solu- 

any  question  we  offer  ten  shillings.  We  also 
0  slittings  and  sixpence  for  every  other  answer  we 

The  answers  to  any  question  should  be  sent 
10  days  after  the  question  has  appeared,  and 
be  written  on  one  side  of  the  paper  only.  We 
iall  the  attention  of  those  sending  in  answers  to  the 
It  the  neatness  of  any  sketches  sent  in  is  considered 
marking  the  relative  values  of  these  answers. 
ns  may  be  sent  at  any  time. 

Questions. 
r  is  the  efficiency  of  a  gas-engine  determined  ? — C.  J.  L. 

away  moton  are  usually  specified  to  have  a  certain 
tire  effort  at  the  periphery  of  the  car  wheels  when  the 
is  travelling  at  a  certain  speeid.  How  is  this  figure 
red  at,  and  what  connection  does  it  bear  to  the  size  of 
or  ? — ^X. 

Answers. 

32. — Descxibe,  with  sketches,  what  you  consider  to  be 
best  type  of  switch  to  be  used  for  opening:  the  field 
uti  of  large  separately  excited  dynamos  or  alternators. 

Answer  to  No.  32  (aioarded  lOsJ. — When  the  field 
of  a  separately  excited  dynamo  or  alternator  is 
there  is  always  a  sudden  rise  of  E.M.F.  in  the 
Is,  due  to  their  self-induction.  The  more  sudden 
&k  of  the  circuit,  the  greater  will  be  the  E.M.F., 
dn^  to  several  thousand  volts,  and  breaking  through 
lation  of  the  coils.  In  order  to  obviate  this  dis- 
effect  on  opening  the  fields,  many  switches  have 
rised.  All  these  switches  work  upon  a  common  prin- 
iz.,  that  of  never  actually  breaking  the  field  circuit, 
hunting  it  before  the  source  of  current  is  taken  off. 
ccompanying  figures,  A,  B,  G,  are  shown  in  dii^ram- 
)rm  three  different  types  of  switches.  In  sSl  the 
B,  E  is  an  exciter,  N  I  R  is  a  non-inductive  resist- 
d  F  C  the  field  coils. 
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Figs.  A,  B,  and  C. 


Pig.  A,  the  action  is  as  follows :  Nos.  1  to  8  are 
btveen  which  the  blades,  represented  by  the  semi- 
,  ilide.  All  four  blades  are  actuated  by  one  lever, 
tile  the  three  on  the  top  side  are  in,  the  one  on  the 
I  ode  is  out,  as  shown.  In  this  position  current  is 
g  frimi  the  exciter  directly  throu&;h  the  field  coils, 
plince  being  short-circuited.  The  first  action  in 
g  As  switch  is  to  open  the  contacts  5  and  6,  leaving 
Uad  4  still  closed.  This  puts  the  resistance  in  series 
m  flflid,  thna  reducing  its  current  to,  say,  about  half. 
kfintkr  movement  of  the  lever  makes  contact  at 
^  1,  %  9f  9od  4  being  still  closed.    This  short-circuits 


the:  field  coils,  and  sends  all  the  current  through  the  resist- 
ance. The  next  movement  opens  1,  2, 3,  and  4,  thus  finally 
cutting  off  the  current  from  the  resistance.  The  field  circuit 
is  not  opened  at  all. 

Referring  to  Fig.  B,  1,  2,  3,  4,  7,  and  8  are  contacts, 
while  5  and  6  are  the  pivots  of  the  switch.  With  the 
switch  in  the  position  shown,  the  current  is  flowing  through 
the  field  coils  from  the  exciter.  The  first  movement  of  the 
lever  closes  contacts  7  and  8  before  opening  1,  2,  3,  and  4, 
thus  putting  the  resistance  as  a  shunt  to  the  field.  This 
resistance  is  most  effective  when  about  equal  to  that  of  the 
field,  and  therefore  it  takes  an  equal  current  to  the  field  for 
a  short  time.    The  next  movement  of  the  lever  opens  1,  2, 

3,  and  4,  cutting  off  the  exciter,  and  the  current  in  the  field 
coils  graduallv  dies  down  without  the  fields  being  opened. 
It  is  generally  found  advantageous  to  first  reduce  the 
current  in  the  field  coils  by  means  of  an  external  resistance 
before  opening  the  switch. 

Fie.  C  is  the  dii^ram  of  a  single-pole  carbon  break 
switcn ;  1,  2,  3,  and  4  are  carbon  rollers,  made  of  arc 
lamp  carbons.  The  arc  between  carbon  terminals  is 
softer  than  between  metal  ones,  and  the  carbons  are  easily 
renewed.  In  the  position  shown  the  exciter  is  sending 
current  through  the  field  coils.  When  the  handle  is  moved 
to  the  left^  roller  4  comes  into  contact  with  2,  whilst  3  is 
still  in  contact  with  1,  because  of  the  brushes  under  3  and 

4,  described  later,  litis  puts  the  resistance  in  parallel  with 
the  fields,  and  the  next  movement  cuts  off  the  exciter.  The 
strips,  S^  and  Sg,  are  connected  with  1  and  2  respectively. 


£•£-. 


Figs.  D  and  E. 

Fies.  D  and  E  ai'e  drawings  of  this  carbon  break 
switch.     Cn  are  the  carbon  rollers.    Two  are  on  the  fork 

Eiece  of  the  handle,  and  the  other  two  are  each  connected 
y  a  spring  to  the  strips,  S^  and  S^.  The  brushes  which 
make  contact  with  these  strips  are  shown  at  Br.  Things 
are  so  proportioned  that  the  brushes  leave  the  strips  when 
moved  in  either  direction  before  the  carbons  are  separated, 
so  that  no  arcing  takes  place  between  anv  metal  parts. 
These  three  arrangements  are  very  good,  but  C,  besides 
being  cheaper  than  the  others,  can  be  kept  in  better 
condition  by  renewing  the  carbons. — T.  A.  Locke. 

Anstoer  to  No,  32  {awarded  2s,  bd,), — ^The  princinal  points 
which  switches  for  this  class  of  work  must  embody  are  (1) 
immunity  from  danger  of  the  field-magnet  coils  by  reason 
of  their  big  self-induction  on  breaking  the  circuit;  (2) 
preservation  of  the  switch  contacts  from  destructive 
sparking. 

There  are  a  number  of  excellent  methods  of  obtaining 
these  i*esults.  The  one  sketched  below  would  fulfil  the 
conditions  very  well  It  consists  of  two  brushes  rigidly 
fixed  together  and  capable  of  being  swivelled  round  on  to 
two  contacts,  E  and  F,  which  have  at  their  extremities 
carbon  rollers  playing  against  corresponding  rollers  on  the 
bnishes,  the  object  of  these  being  to  remove  the  spark 
from  the  metal  contacts  to  a  place  where  it  is  comparatively 
harmless.  Fi^.  2  gives  a  diagram  of.  the  connectiona  On 
making  the  circuit  the  switcn  would  be  in  the  position 
indicated  in  Fig.  1.  On  breaking,  the  action  is  to  short- 
circuit  the  field-magnet  coils  on  themselves  through  a  non- 
inductive  resistance  \  this  happens  when  thQ  switch  is  in  it4 
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wddle  poiitioii,  as  ahown  by  the  dotted  lines,  A  B  and  G  D. 
On  iornin^  the  handle  a  little  farther  round,  the  right-hand 
bnwh  woQid  leare  its  contact  while  the  two  carbon  rollers 
on  the  right  are  still  touching  one  another,  and  thus  the 
damaging  spark  which  would  ordinarily  occur  is  diverted 
<m  to  the  two  carbon  rollers,  preserving  all  the  metallic 
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contacts.  The  object  of  short^ircuiting  the  field  coils  is 
to  reduce  the  big  self-induced  current  which  would  occur 
were  the  circuit  suddenly  broken.  If  this  were  not  done, 
probably  the  high  induced  current  would  break  down  the 
insulation  of  the  magnet  coils  at  some  weak  spot,  and 
eventually  cause  a  short  in  them.  It  also  tends  to 
materially  reduce  the  big  flash  at  the  carbon  contacts 
on  breaking  the  circuit. 


There  are  many  other  switches  in  use  for  attaining  these 
results,  but  generally  the  same  principle — namely,  that  of 
short  circuiting  the  field — is  employed  in  them,  as  in  the 
one  in  the  sketch.  Another  method  of  protecting  contacts 
from  sparking  is  by  having  a  small  fuse  in  parallel  with  the 
switch.  The  main  current,  which  would  tend  to  flash  across 
from  the  contacts  to  the  brush  at  break,  flows  through  this 
auxiliary  fuse  and  eventually  melts  it.     A  bobbin  of  fuse 


wire  is  conveniently  placed  for  replenishing  after 
has  melted.  This  method  has  not  simplicity  and  cl 
to  the  same  extent  to  recommend  it  as  the  one  : 
the  sketch.— Herbert  Bell. 

QxiMtiwi  33. — Discufls  the  financial  and  other  advantage 
from  the  use  of  accumulatorB  in  a  moderate-aize 
station. 

Btsi  Anstoer  to  No.  33  (atvarded  10s.), — The  ad 
are  :  (1)  The  battery  supplies  the  small  demand  foi 
during  the  day  ana  latter  part  of  the  night,  *  n 
a  moderate-sized  station,  such  as  that  of  a  small  p 
town,  means  on  the  average  18  hours  of  the  24,  thi 
ing  a  great  saving  in  attendance  and  coal,  water,  et 
would  otherwise  be  recjuired  for  running  during  tl 
of  this  time,  and  dunng  the  greater  part  of  wl 
engines  would  be  working  under  their  very  won 
tions,  whereas  the  battery  is  at  its  best  with  a  loi 
discharge  for  a  long  period.  The  reduction  in  at 
is  an  important  item,  since  it  enables  the  static 
worked  with  only  one  shift  of  men  during  the  he 
of  the  evening.  The  financial  side  of  the  onestioi 
answered  if  this  saving  can  be  proved  to  be  large  ei 

Gy  for  the  outlay  on  accumulators,  notwithstan< 
IS  in  efficiency  and  cost  of  maintenance,  which  is 
heavy  item.  The  following  figures,  which  are  fou 
actual  costs,  those  for  a  system  without  accumulate 
obtained  at  a  time  when  the  battery  was  discount 
repairs,  show  this.    (See  Table  A  below.) 

The  saving  is  £456  per  annum,  and  the  batteri 
paid  for  in  a  little  over  two  years  taking  initial  < 
£800,  which  interest  at  5  per  cent  and  a  4  per  cer 
ance  for  maintenance  brings  up  to  £944. 


NOON 


(2)  The  charging  of  the  battery  during  the  eve 
helps  to  broaden  the  load  curve,  and  improves 
factor  of  engines  without  much  increase  in  consul 
fuel  and  steam  ;  and  (3)  at  the  time  of  maximun 
the  engines  running  are  fully  loaded,  the  peak  of 
can  be  taken  by  a  discharge  on  the  batter}*  instead  o 
up  another  set  This  not  only  helps  to  flatten  lo 
but  adds  to  the  capacity  of  the  pl<^nt  without  anj 
of  the  boiler  or  engine  power.  Thift  can  be  seen 
paring  in  diagram  (1)  the  capacity  curves  of 
systems,  and  (2)  the  load  factors  for  the  same 
taking  this  to  be  900  units,  the  load  factor  of  th 
which  uses  accumulators  works  out  at  75  per  ce 
that  of  the  other  is  only  65  per  cent. 


System. 


Coal 


Water.     OiL 


L  Low  teniioD  without  accumulatort 
2.  Low  tennion  with  accumulators  ... 


1  93 
ICi 


055 
•05 


•<>35 

•as 


TABLE   A. 


Stores  and  wagon  and         Labour  and  Total  roita 

materials  on  re[>air«.     superintendence  wor ks cost. '.renera ted. 


•47 
46 


•73 


'2  3 


LVi.mlO 
16.\uiii« 


*  Allowing  10  par  cent,  loss  in  battery. 
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The  battery  steadies  the  voltage,  sudden  increases 
wreaaoo  in  die  load  being  taken  up  momentarily  as 
rgee  or  charges  giving  the  attendant  time  to  regulate 
hunt  resistance,  or  at  the  stop- valve  till  the  engines 
the  load  again  ;  this  is  no  small  advantage,  especially 
es  of  light  load. 

The  use  of  a  battery  does  away  with  the  chance  of 
terruption  in  the  supply,  for  should  there  be  a  break- 
in  engines  or  dynamos  the  cells  supply  the  current 
repairs  are  being  effected  or  another  set  being  run 
od  (6)  on  three  and  five  wire  systems  it  acts  as  a 
ing  device. — F.  H. 

wer  to  No.  33  (awarded  2s,  bd.). — In  order  to  esti- 
he  effect  of  storage  in  electric  supply,  we  will  in  the 
•se  assume  that  we  have  to  put  down  a  station  to 
an  equivalent  of  8,000  35-watt  lamps — ^that  is  to 
total  load  of  280  kw.  The  usual  maximum  load  at 
le  time  may  be  taken  as  75  per  cent,  of  this,  say 
r.  The  initial  cost  of  such  a  station  without  storage, 
dmating  from  catalogue  prices,  would  be : 

iraet-ooapled  engines  and  dynamos,  capable  of  an 

It  of  SOaniteeacii  ^ £2,800 

twilers,    26ft.  by    7ft.,   including   mountings   and 

gi    1,800 

npes,  feed  pamp,  etc 1,500 

ritcbboard,  etc. '    300 

Total £6,400 

let  us  arrange  to  have  sufficient  storage  to  supply 
e  load.     The  cost  will  now  be  : 

rinea  and  dynamos  as  above 1,400 

Ml6ra20ft.  by  6ft.  as  above 1,200 

latora,  iodnding  racks,  etc 1.600 

ipee,  etc-  1,000 

oard,  etc 300 

300 

£6,800 

aving  of  £600  in  favour  of  storage.  It  will  be 
ibat  no  reserve  is  provided.  The  coat  of  buildings 
t  about  the  same  in  each  case.  We  find,  then, 
ISsrence  in  first  cost  between  the  two  systems  is  not 
rable,  and  need  not  be  taken  into  account  when 
jencies  are  provided  for. 

,  taming  to  the  working  expenses  of  such  a  station, 
ik\y  wage  per  shift  in  the  first  case  may  be  taken  at 
bereas  with  storage  the  w^tch  from  12  midnight  to 
ud  Sunday  work  may  be  omitted,  thus  effecting  a 
of  at  least  £5  per  week,  or  £260  per  annum.  The 
1  would  be  affected,  other  things  being  the  same,  in 
of  storage,  owing  to  the  boilers  under  steam  being 
;  and  worked  at  a  more  uniform  rate.  This  saving 
I  estimated  at  some  20  per  cent.,  which  would  mean 
tg  of  about  £100  per  annum  in  an  average  ca.se. 
r  manufacturers  will  now  undertake  to  keep  a 
'  in  repair,  and  renew  the  plates  when  required,  at 
nal  rate  of  8  per  cent,  on  the  first  cost.  This  would 
S128  per  annum  in  the  case  we  have  assumed.  Again, 
sod  cleaning  to  machinery  and  boilers  may  be  taken 
D  per  annum  in  the  first  case  and  £50  in  the  second. 
pot  aside  7  per  cent  on  first  cost  for  deprecia- 
ie.,  we  have  £448  in  the  first  case  and  £380  in  the 
,  since  the  battery  need  not  be  taken  into  account 
IS  find  we  have  a  total  annual  saving  of  £350  per 
in  fakvour  of  storage. 

b,  eonsidering  the  case  of  an  existing  station  which 
i?ed  at  its  maximum  output  The  question  arises 
V  we  shall  increase  the  (capacity  of  the  plant  by 
si  engines  and  boilers,  or  by  storage.  The  fore- 
considerations  appear  at  first  sight  to  settle  this 
Ml  80  far  as  working  expenses  are  concerned.  But 
nt  rt:member  that  the  feeders  are  now  in  all 
Uity  at  their  maximum  economical  load ;  hence,  if 
Sour  battery  in  the  station,  the  losses  in  the  feeding 
i  vin  be  greatly  increased.  To  get  over  this  difficulty, 
leonnder  what  would  result  if  we  were  to  place  our 
Hit  the  extremity  of  a  feeder  and  charge  it  during 
lii  of  light  load.     Assuming  the  original  plant  to  be 

Esf  mding  a  current  C«  into  this  feeder,  and  the 
11  to  be  inereased  by  an  amount  Cr  either  by 
Hgpliotin  tbe  station  or  by  placing  a  battery  as 


above  stated,  the  loss  in  the  feeder  if  the  extra  plant  is 

put  in  the  station  is  increased  in  the  ratio  ^   '        '  ^    per 

hour,  assuming  the  leads  to  be  constant  for  one  hour. 
But  if  the  battery  were  placed  at  the  extremity  of  the 
feeder,  and,  say,  charged  during  the  time  of  light  load  at 

the  rate  of  -    amperes  ior  four  hours,  the  loss  now  is  only 
4 

0,2  +  ^* 
increased  in  the  ratio i_.    Whence  the  ratio  of  the 

loises  in  the  first  method  of  increasing  the  capacity  to 

{C._+Cb}* 
those  in  the  second  method  k  q  2  +  i-'s  _*.  1  or  if  we  assume 


IV 


that  Cb  *   -  ,  the  ratio  becomes z_  , 


n2+  2n+l 


4n« 


or 


n2  +  : 


If  n  s  4,  then  the  value  of  this  ratio  is 


100 
65" 


We  may,  to  emphasise  the  nmtter,  assume  n^l — that 
is,  the  output  is  to  be  doubled — then  the  ratio  of  the  Iqeaes 
is  greater  than  3  to  1.  Now,  assuming  a  feeder  one  mile 
long,  one  square  inch  section,  carrying  500  amperes,  with  a 
total  resistance  of  *1  ohm,  the  loss  along  the  conductor 

is =  25  B.T.U.  as  originally  installed ;  and  assuming 

the  above  conditions  of  charging  and  discharging  for  a 
battery  at  the  end  of  the  feeder,  we  have  a  further  loss 
during  charging  of  6  J  B.T.U.,  or  a  total  loss  of  31*25  B.T.U. 
In  the  caseoi  the  battery  being  pUced  in  the  station  the  whole 
current  would  have  to  be  sent  through  the  feeder,  incurring 
a  loss  three  times  as  great,  or  a  difference  in  the  losses, 
in  favour  of  the  battery  at  the  end  of  the  feeder,  of 
62*5  B.T.U.  per  hour  of  maximum  load.  Assuming  the  total 
cost  of  generation  to  be  2d.  per  unit,  and  the  maximum 
discharge  to  take  place  for  100  hours  per  annum,  the 
difference  in  the  cost  of  the  energy  wasted  will  amount  to 
over  £50  for  this  one  feeder  for  only  100  hours  out  of  the 
year.  Of  course,  the  sectional  area  of  the  feeder  could  be 
increased,  but  this  would  mean  a  great  expense,  and  the 
only  item  to  set  off  against  it  is  the  cost  of  a  building  to 
contain  the  battery,  which  need  not  be  a  fraction  of  the 
cost  of  the  copper  in  the  feeder. 

We  have  thus  fairly  considered  the  battery  question, 
and  have  come  to  the  conclusions  that  the  saving  to  be 
attained  by  their  use  is  not  in  first  cost,  but  in  the  wage 
sheet,  coal  bill,  and  provisions  for  extensions,  and  a  certain 
amount  of  security  against  breakdown  in  the  machinery. — 
E.  W.  R. 


INSTITUTION  OF  MECHANICAL  ENGINEERS. 


The  fifty  first  aanaal  s^eneral  meeting  of  this  institation  was  held 
OD  Thursday  eveDinflr,  Feb.  10,  when  the  chair  was  taken  by  the 
retiring  president,  E.  Windsor  Richards,  E>q.,  until  succeeded  by 
the  president-elect,  Samuel  W.  Johnson,  Esq.  The  .discussion  was 
then  continued  on  a  paper  read  by  Mr.  Dawson  last  November  oo 
'*  The  Mechanical  Features  of  Electric  Traction.*' 

Mr.  Mark  Robin  aon  said  that  when  foreign  models  were  held 
up  to  them  for  recommendation  they  were  apt  to  belittle  their 
own  country.  The  English  engine  builders  were  quite  capable  of 
holding  their  own  with  the  American.  There  was  a  paragraph  on 
p.  21  which  he  thought  was  entii-ely  out  of  place  in  an  Engliiih 
audience.  He  referred  to  the  great  diversity  of  opinion  said 
to  exist  as  to  whether  generators  should  be  driven  by  ropes 
or  coupled  direct.  This  question  had  been  decided  in  England 
for  a  great  number  of  years  in  favour  of  direct  coupling. 
On  p.  22  there  was  a  statement  that  different  engines  were 
required  for  lighting  and  for  traction  purposes,  and  a  table 
was  also  siven.  It  seemed  to  him,  however,  that  the 
difference  should  not  be  in  the  engines,  but  in  the  flywheels. 
With  a  rather  heavier  flywheel  they  could  do  quite  as 
well  as  if  they  had  different  engines.  As  regarded  flywheel 
accidents,  there  was  not  so  much  danger  of  the  English  small 
flywheel  bursting  as  of  the  larger  American  wheel.  The  paper 
said  that  the  angular  velocity  should  not  vary  more  than  three- 
quarters  of  1  per  cent.  In  the  three-crank  Willans  engines  it 
was  only  one-third  of  1  per  cent,  withoat  flywheels.    As  to  varia- 


I 


tion  of  toAd  being  injuHout  to  tho  onftioea,  thd  Enfpltah  |>r«ctieQ 
mm  to  teat  the  oniriiieit  by  throwini?  the  full  load  suddenly  on  and 
off  BOveral  timet.  No  t;reater  strains  than  thit  woald  be  met  witb 
in  traction  work,  Mr,  Dawson,  on  p,  :?!,  Miid  that  low^npeod  engines 
were  preferable,  but  the  Liverpool  Corfjoration  did  not  think 
so,  aa  they  had  jest  ordered  l,50ah«p.  hif^hapeed  en((in««  for 
their  trama.  AaanexaiDpie  three  anaall  hiKh-apeed  enginee  had 
been  eent  oot  to  Hobart,  Tattnaoia,  and  althou^rb  they  had  the 
disadtanta^^e  of  li|;ht  flywbeeln^  they  were  giving  great  aati«fac 
tioo.  The  enginee  of  this  type  at  Liege  were  also  very  aatisfactory. 
They  should  not  accept  the  fact«  which  Mr*  Dawson  gave« 

Itr.  JeremUh  Head  paid  he  thought  the  diecoasion  had  been  a 
little  too  bard  on  the  paper.  Mr.  Cromr>ton  had  said  that  the 
work  might  be  done  quite  aa  well  by  Englitih  engineere,  and 
we  could  oianufacture  better  engines  and  dynamos*  VVith 
regard  to  the  greater  number  of  milee  of  electrical  tramway 
which  had  been  used  abroad,  it  was  because  the  c^^ndttions 
were  very  different  in  America,  The  United  States  were 
vastly  larger  than  England  ',  their  towns  were  not  compaot,  like 
the  English,  but  vorv  stn^ggling.  and  conseoaeotly  a  groat 
distanco  from  one  end  to  the  other.  The  EDglish  too,  had  the 
advantage  of  splendid  roods,  which  made  oommunioation  easy,  but 
in  the  States  the  roads  were  very  bad,  or  even  wanting.  As  regarded 
the  beet  methods  of  traction,  in  1890«  when  he  was  first  in  the 
States,  there  were  five  modes  of  electric  traction.  Theee  had  now 
all  practically  disappeared,  exoept  the  trolley  car,  thin  showing 
which  the  United  States  engineers  thought  the  be«^t  after  trial. 
The  question  was  not  yet  settled  in  England.  In  Newcastle  their 
engineer  had  recommended  cable  care,  bat  he  could  not,  he 
thought,  have  compared  the  statistics  of  the  two,  or  he  would 
not  do  this.  The  Boston  cars  ran  at  36  miles  per  hour.  They 
were  oompoted  of  two  bogie  cars  with  pneumatic  brako?.  '^^^y 
carried  60  passengers,  and  ran  on  rails  of  ^Ib.  weight  per  yarcf. 
Theae  cars  went  round  any  corner,  no  matter  bow  soarp.  Every* 
thin^  on  them  wae  worked  by  electricity.  He  did  not  advocate 
patting  these  ears  on  the  London  streets.  If  tbey  were  to  be 
brought  into  the  City,  they  would  ha\'e  to  be  made  to  run  under- 
ground  ;  but  they  might  be  used  with  advantage  in  the  suburban 
towns.  A  32fl  car  on  a  wheel-base  of  7ft.  would  carry  a  large 
load  of  people.  The  noise  made  by  them  was  a  great  objection. 
The  system  did  not  answer  well  at  first,  because  they  argued  that 
if  it  took  two  horses  to  pull  a  car,  it  would  only  take  a  2  h.p. 
motor.  Now,  however,  they  used  25«h.p.  motors.  The  power  was 
easily  obtained  at  the  central  itations.  It  was  a  very  good  system. 
What  be  wanted  to  know  was,  why  could  the  States  do  all  thU. 
while  we  oould  not  t 

Mr.  Woi^  Beaumont  said  that  if  the  paper  bad  been  American 
it  could  not  have  had  a  more  decided  tendency  that  way.  They  did 
not  want  to  be  told  that  thU  was  recommended  and  (fiai  was 
advised.  English  engineers  did  not  want  that.  They  did  not  in 
England  want  tramways  «m)  much  as  tbey  did  in  the  States. 
Several  flywheel  accidents  happened  there  every  week.  Regarding 
the  suooessful  running  of  the  tramways  in  the  States,  if  the 
Americana  liked  to  run  their  trams  through  the  streets  at  a  rate 
of  1.3  or  16  milee  an  hour  by  using  two  25b.  p.  motors  on  a  car 
requiring  not  half  aa  much,  they  might.  At  to  their  auporior 
engines,  etc.,  there  were  some  engines  in  use  now  which  were  in 
use  20  years  or  so  ago.  He  considered  that  the  case  of  the  dywheel 
•coident  to  be  due  to  the  factor  of  safety  being  taken  too  low. 
Mr.  Dawson's  remarks  on  this  subject  had  led  him  to  this  conclusion  ; 
doit,  per  minute  was  the  maximum  rim  velocity  we  allowed. 

Wr  rrederiek  BrmoiweU  said  that  Mr.  Head  bad  aeked  why 
they  bad  not  made  as  much  advance  in  traction  as  the  Amedcane. 
In  the  States  they  were  not  handicapped  by  silly  taws  which 
checked  private  enterprises  by  oonfiecating  their  lines  after 
a  limited  number  of  years. 

Prol  W.  G.  Uawla  said  that  the  reason  we  did  not  get  along 
•o  fast  as  the  Amerioaoi  was  beoaase  we  had  not  so  much 
•xperienoe  ae  tbey.  The  oooditioiis  were  very  different  tn 
America.  Tbey  also  had  habits  there  which  did  not  exist  in 
England.  Many  people  wont  on  the  cars  for  a  trip  at  II  o'clock 
at  night  to  get  the  air.  The  system  wiis  to  be  seen  at  ite  best  in 
Ottawa,  where  they  had  only  a  single  trolley  line,  and  their 
power  was  derived  from  ihe  river.  The  cars  were  exoellcntly 
lighted,  20  16 CD.  lamps  being  used  in  one  car,  and  those 
were  aleo  heated  by  electricity.  In  Boston  the  conditions 
were  different,  and  the  service  was  not  so  well  liked.  They 
even  looked  forward  to  having  some  other  system,  as  the  overhead 
trolley  wires  were  objected  to  in  narrow  streets.  It  was  reuorted 
that  20Q  horses  were  killed  in  the  streets  of  Boston  bv  falling 
trolley  lines  during  the  recent  blixzard.  In  New  York  the^  were 
laying  down  a  conduit  Hystom.  An  to  the  question  of  engines,  if 
the  flywheel  question  were  the  principal  one,  tben  he  thought 
abort-etroke  engines  with  light  flywheels  the  best  It  was  in  the 
les^^troke  engtnee  that  they  had  the  heavy  flywheels.  The 
Umgekt  Ibt  of  fly-wheel  aeoideats  be  had  yet  met  with  was  oot 
Amtrioan,  but  came  from  Germaay,  There  wae  no  reason  why 
the  heavy  flywheel  ifhoutd  not  be  as  safe  as  the  light  one,  as  the 
rim  velocity,  and  not  the  weight,  gave  the  trouble.  A  question  yet 
to  be  settled  wan  whether  the  long  or  short  ftroke  engine  is  the 
best.  He  was  rather  inclined  to  favour  the  longstroke  tyi^e  ;  and, 
at  any  rate,  automatic  expansion  govern  Log  must  be  used. 

Trit.  A.  W.  B.  ITaanedy  said  it  was  only  right  to  say  that 
Mgineera  would  havo  to  treat  the  lubject  in  the  same  way  as 
eirery  other  mechanical  problem.  The  Americans  would  have  ub 
beltove  that  onlv  their  system  would  be  socoeesful.  and  anything 
•lee  would  be  a  failure.  There  was  no  fetish  about  electric  traction, 
at  these  gw^kmm  would  have  ut  believe,  but  careful  attention 
lo  the  nmhintoil  problems  involved  was  retiuired.  Thus  the 
American  method  wootd  be  auppUnted  by  others  equally  good. 


The  strains  on  the  engine  due  to  fluctuating  load  had 
exaggerated.     With  the  high  speed  enginea  used  la  T 
load  could  be  thrown  on  and  otf  as  rapidly  as  one  1 
injuring  iho  engine  or  varying  the  voltage  to  any  ext 

Mr.  Arebmald  Sliarpe  saiil  that  he  would   tike 
their  notice  a  new  type  of  flvwhoel  which  was  abeoU 
bursting.     This  was  a  wheel  with  24  spokes  set  at  a  I 
to  leasen  the  bending  strain  on  the  rim,  which  at 
and  with  few  spokes  was  more  dangerous  than  the 
A  diagram  was  explained  in  full. 

Kr,  Belreyd  Smltli  said  that  he  ooncorred  with 
that  one  rea#on  why  the  United  Statee  need  electfj 
much   was    the   bad    state   of   the   roads.     Th 
obliged  to  have  the    be«t  tjuality  rails.      In  Phj] 
once  found  on  measuring  that  the  rails  were  in 
flin.  above  the  road.     I^  would  like  to  ask  whether 
on  p.  3,  on  the  cost  of  tramways  in  small  towns,  did  1 
struct  ion  and  ec]uipment "  mean  the  eloctrit.*at  e«|Qi| 
whole  equipment  ;  also,  why  did  the  wires  fall  in 
the  204>  horses  ". 

Mr  aadahy  eaid  he  thought  that  the  Tramway  Act  ofj 
which  a  corporation  was  able  after  '21  years  to  practically  j 
the  tramways,  had  a  lot  co  do  with  retarding  progr 
described  as  S  S  S  should  be  called,  be  thought, 
was  an  appropriate  term,  as  a  hot  and  a  cold  t«b#| 
welded  togetoer.      He  had  noticed  that  in  An 
were   not   keyed   on   to  the  axles,    which,   he 
advantage,  as  it  facilitated  their  removal  when  rcqn 

Kr.  C.   Day  said  that  the  author  had  oomp 
required   for  traction  to  those  used  for  working  re 
had  not,  however,  given  particulars  of  English  ty|| 
mill  engines,  which  were  heavier,  as  far  as  tba  efi 
than  those  listed  by  the  author.     All  the  depot 
Birmingham  one)   sent  from   England  to  examlao] 
methods  of  electric  traction  did  not  notice  the  unaigl 
overhead  wires  after  a  few  days.     There  wae  no 
conduit  system  such  as  thai  at  New  Vork,  exoept  I 

Mr.  linmae,  to  replying  for  Mr.  Dawson,  said  ( 
to  the  horses  in  Boston,  the  paragraph  was  out  fran  I 
New  York  Press,  and  said  that  200 horses  were  f 
and  falling  trolley  wires. 


ELECTRIC  LIGHTING  AND  HACKNEY 


The  Hackney  Vestry  has  not  made  mueli  pogzoM 
present  with  regard  to  the  provision  of  oleotrio  Ughl  In  I 
Although  a  consulting  engineer  was  appointed  some  ; 
nothing  was  done,  and  now  the  position  of  the  tnatter  b  i 

A   special   meeting  of   the   Vestry   was  called  for  Wi 
evening  last  to  rescind  the  resolaUoo  of  the  late  Board 
date<i  O.tobt^r  hi,  1892,  so  far  as  the  same  relates  lo  Ihe 
Hackney— %]/.,  " That  having  carefully  ooneidored 
the  reference  made  to  them,  tliey  are  of  opinioo 
desirable  that  the  electric  lighting  of  the  distriel 
into  the  hands  of  private  per«jas."    Also  to  roeeii 
the  Hackney  Veatry,  dated  January  2§,  lM9fi.  ope 
the  Sanitary  Coraraitt«<!^vix.:  (uj  **  That  the  Veetry  do 
the  work  of  collection  and  dtspoeal  of  house  refuse  In  U 
(/j)  **  That  the  Sanitary  Committee  be  iostrot^ed  to  eel 
Veetry  a  scheme  for  the  collection  and  (llspoeel  of 
If  the  foregoing  was  carried,  Mr.  Hulland  wae  tonM 
of  the  following  important  report :  "  Report  of  the  J 
oompoeed  of  the  members  of  the  Public  HemHh 
Lighting  Committeo*  of  the  Hackney  ^ 
ance  with  the  following  resolution  of  t 
iSlC  ;   '  That  it  be  referred  to  the  •loint  (.ommr 
Health  and  Electric   Lighting  CommittOii  tO 
ability  of  the  Hackney  \'ostry  transferring  the 
order  or  rotsdoiog  the  same,  and  to  report  folly 
question,  submitting  schemes.' 

"  We  have,  in  accordance  with  the  above 
careful  consideration  to  the  t  pies  tion  of  how  heel  lo 
tntereete  of  the  ratepayers  of  Hackney,  the  pre 
electric  lighting.  The  main  <]ueAtion  before  us 
Vestry  should  itself  do  the  work  of  generating  aad 
electrical  energy  under  the  order.  This  woold  hare  io 
raising  of  a  large  turn  of  money ^probablv  £2S0|ivMS>^OA 
engagement  of  electrical  engineers,  and  umb  mekiog  of 
contracts  for  build ingt*,  machinery,  iilant,  frahloe^  ofee. 
through  all  this  sucoenKfully  would  hare  demaodi 
technical  koowleiigo  on  the  part  of  some  mombeti  of 
mittee  appointed  for  the  purpose,  and  feho  lahlog  oi 
responsibility  on  the  [lart  of  the  Veetry »  vhloht  In  &i  M 
of  the  London  local  authoritiee  acting  under 
orders,  has  not  been  so  far  lluancislly  to  the  hii 
payers.  On  the  other  hand,  ^  artous  olTere  bavo 
Vestry  which  show  »  oonsiderable  fiaaoeial 
Vestry  of  all  risk.  The  committee,  therolo 
deckle^l  to  reoommeod  that  the  Vestry  eboold  aii 
work  the  order,  but  sliould  transfer  it  to  skllltd 
adequate  providonB  for  efficient  working  and 
The  committee  further  decided  th^t  the  dei 
conjunction  with  the  gooorating  of  the  light, 
part  of  the  scheme.  The  advantages  of  this 
and  we  may  add  that  the  V  ostry  has  unani 

dust  deetr«oUx«.    The  rt9fuse  provides  to  eom 

the  engioott  aod  oonsec}«iently  the  light  oao  ho 
cheaper  rate. 
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committee  folt  it  desirable  to  advertise  for  schemee  by 
m  for  takiogf  over  nod  work  id  |^  the  proviBional  order.  In 
w«  received  wven  propoeals*  We  alfo  received  par  tic  u- 
nat  deetractora  from  Mee^re,  Willougiibyk  of  Ptymoiibb^ 
Hofisfdl  Furnacse  Syndicate,  of  Leeds^  but  not  accom* 
f  Atij  provision  for  dealing  with  electric  li|£ht,  Oae  other 
4flAaiaoti  And  Co.j  Bukioield)  vtrote  for  p&rticuiUri),  but 
eob|imt  ft  w^home.     The  echeine   submitted   by   Mr.   H. 

Kiii|^  land -road,   appeared   to    jour   committee    to     be 

CftlcuiatioQ  at  what  rate  the  work  should  be  done  than  ^ 
>fer  U>  undertake  the  reipooeibility  of  the  order-  The 
■abmitted  by  Mesera.  Croasfield)   Son,  and  Cushinp",  on 

MeeenB.  C,  and  A.  Sax,  of  53^  Cbarterhou&e-street,  offered 
tmke  the  dnet  deatroctton  at  l^.  3d,  per  ton  x  the  price  to 
ed  for  electric  energy  was  5d.  per  Board  of  Trade  unit ; 
no  current  for  25  public  arc  lamps  to  be  ayppliad  free  of 
md  the  repurchaaQ  was  to  be  upoD  the  followmi^  termii  \ 
ler  may  be  reptircbaeed  at  any  time  by  giving  12  montha^ 
D  the  following  terma :  op  to  a  period  of  10  years 
ftttnt   of    15   por    cent,   over    aod    above    the  sum   fixed 

proper  valixation,  Bneh  valuation  to  be  made  by  a 
kppointod    by   either    party,    and    in    ca«o    of    diepobe 

thm  respective  valuera  the  matter  to  be  FOttled  by 
tSp9  Appointed  by  the  Board  of  Trade,  or  other 
»iitiiaUy  agreed  to.  The  umpire's  decieion  a  hall  be 
i  bindtDg  on  all  parties.     Betvreen  10  and  21  years  by 

of  10  per  cent,  on  the  same  lines.  At  the  expiration  of 
uid  up  to  3*2  yeara  by  payment  of  5  per  cent,  on  theaame 
i  at  the  expiration  of  32  yeari^  the  applicants  agreed  to 
r  the  compulaory  c^l&uae  as  provided  by  Clause  2  of  the 
m%  to  the  Electric  Ligbbin};  Act,  tHH2,  Clause  27.  The 
mbmitted  by  the  Imperial  Electric  Lighting  Company, 
f  House,  Norfolk -at  reek  r  offered  to  do  the  dustdestruobion 
,  but  the  repreeentadvea  declined  bo  do  the  dust  collec- 
tii6  price  to  be  charged  w&s  on  the  baala  of  the  maximum 

The  committeie  felt  that  thfa  acheme  did  nob  offer  the 
1  benefit  to  the  ratepayer  a,  The  scheme  submitted  by 
toneiia  Broe,  dealt  only  with  a  portion  of  the  ar^ a.  and 
naowTj  Accompanied  by  the  prop<MMl  to  do  the  dust 
cm  ftt  2f>  5^d.  per  too.     The  scheme  aubmitted  by  the 

I  London  and  Bniah  Proviocifil  Company  did  not  include 
imon  for  a  du«t  destructor.     Moreover,  their  generating 

iltu&ted  outside  the  district,  and  therefore  if  the  Vestry 
wisbed  to  exercise  its  powtir  of  taking  over  the  supply 
poald  h&ve  to  build  new  works  la  the  meantime,  the 
!)«ild  hare  to  build  a  destructor  at  considerable  expense, 
Gie  sabmitted  by  Messra.  Laltig,  Wharton,  and  Down 
■  aatififactory  in  itself,  except  that  the  prices  quoted 
eo  fAVOonable  to  the  Veetry  as  those  in  some  of  the  other 
be  echeme  sobmitted  by  the  Electric  Extension  Comimny, 
towwrmd  mil  the  points  which  the  committee  desired  to  see 

Tbey  offer  to  collect,  destroy,  and  dii*f>oee  of  the  dust 
'Ion,  U>  supply  public  and  private  lighting  at  B^d»  and 
■i£  rflspectively^  and  for  power  purporu^  only  at  2|d. 

^ey  satisfied  us,  on  searching  and  careful  questioning, 
f  were  able  to  undertake  the  work  and  carry  it  out 
'.  Tbflj  are  practically  manufacturing  firmA  of  the 
Itanriing  (the  British  Insulated  Wire  Com{>any  and 
,  im&ibed)  ;  and  they  were  able  to  show  us,  From  contracts 
ewtjed  out  by  them  for  more  than  HM)  public  bodiea  and 
flOmpaniBa^  that  their  experience  in  aealing  with  snch 
h  Qt  a  very  wide  and  satisfactory  character.  No  other 
f  teoderio^  im preyed  ui  with  anything  tike  the  same 
m  fA  Lbe  repreeeotativas  of  this  company  did.  They 
It  10  deposit  £5»0<X>  with  the  Vestry— a  guarantee  for  the 
Ifiot  of  ibe  work  at  2^  per  cent,  per  annum.  They  further 
b  to  pay  the  Vestry  £oOO  towards  their  expenaea  in 
gaad  Lran^f erring  the  order. 

iwaeial  benefit  to  the  parish  by  accepting  this  offer  is 
fciH  1^  collection  and  disposal  of  the  duat.     During  the 

II  Mded  Bee  24,  1S9T,  the  collection  and  di^poeal  cost  the 
i  IT  diTHioci,  22,766  cart  loads  at  5e.  3d.  and  5s,  2d*, 
Ul  6d.;  8  diTiaioo^  27,972  cart  toads  at  oi.  2d.  and  Js.  Id,, 
bt;  VBfi^  of  dastmen,  paid  by  Vestry,  £2 J  52.  3i.  7d,^ 
U^IK,  T'.  Id.  AHomtDg  each  load  one  ton*  the  cost  under 
^VOaU  have  been,  at  4a.  per  ton,  £10,147.  12s.,  leaving  a 
iftiprlah  per  annum  of  £^1,047.  1.J).  Id. 

m  eDmmitteei  therefore,  unanimously  recommend  the 
jtiieeept  the  priopoeaj  of  the  Electric  Extension  Compauy, 
L  ficmdiuooal  upon  all  the  advantages  ontHoed  in  the 
niiig  embodied  in  the  moat  binding  contract  that  can  be 
^an  the  matter*  Vour  committee  farther  unanimonsly 
'^at  thm  solicitor  be  granted  subject  to  the  control  of 
)  power  to  obtain  legal  and  technical  assist- 
tlte  oeeeisary  contracts  and  deed  of  transfer/^ 


nXCTBIC  UGHTIN6  FOR  LDTON. 


VMo  pre 


the  Luton  Corporation's  electric  lighting 
lented  by  Mr.  Albion  T>  Suell,  A.M-I.CE., 


IM  Mc^  SntU  eftyv :  "  I  am  of  opinion  that  a  low^ 
■^mnitan  at  4^  volts  with  23%1-volt  lam  pi  would 
ii  far  taa  Mquirements  of  your  town,  both  in  the 
^■■d  m  tl«  fa&are.  Tbe  scheme  I  propose  would, 
d  *4^ltiimf,  ■srve  an  area  bounded  by  a  circle  of  at 
jIh  ndttu  irom  St.  Marye  Church,  and  to  would 


meet  the  probable  extensions  of  your  bowa»  Should  the  to  wo 
extend  beyond  these  limits  in  any  one  direction  (say  the  Dun  stable- 
road),  it  would  be  easy  to  combine  a  high-tension  service  if  found 
to  be  neceas&ry.  The  compulsory  area  and  adjacent  ttreete 
are  compact  and  well  suited  for  an  electricity  snoply.  The 
compulsory  area  compriaes  1,897  yarda,  the  auggestea  additional 
area  is  1J43  yards  more»  making  a  total  of  S  040  yards.  For 
the  first  year,  the  estimates  are  based  on  a  lamp  connection 
of  only  5^000  lamps  of  8  ap,|  exclusive  of  street  -  lighting. 
Experience  shows  that  only  about  twc-tblrdi  of  the  lamps  con*, 
nected  to  the  supply  mains  are  ever  in  UM  at  the  same  time. 
Hence  5  IXK)  lamps  connected  are  et|uivalent  to  a  station  demand 
of  about  3  400  lamps.  For  public  street  lighting  1  have  suggested 
elsewhere,  In  the  first  insranc^,  the  use  of  nine  arc  lamps  and 
incandescent  lamps,  equivalenb  bo  100  of  S  c.p.  This  is  equal  td 
a  station  demand  of  approximately  1,630  lamps  of  8  c.p.  each. 
For  motors,  I  should  estimate  that  power  would  be  re^^uirod  during 
the  first  year  equal  to  a  station  lotid  of  7^  lamps  of  8  c«p.  each. 
For  heating,  I  should  estimate  that  a  demand  equal  to  500  lamps 
of  8  c.p.  might  be  required  during  the  winter  months  of  the  fir«t 
year*  On  these  assumptions,  the  estimated  station  demand  at 
full  load  for  the  first  year  may  be  given  in  terms  of  lamps  of  8  c,p. 
each  thus  :  private  Hgbbing,  3,400  {am  pa  ;  public  lighting,  1^630 
lamps  ;  motors,  7^U  lamps  :  heating,  ^M)  lamps — or,  say^  a  total  of 
6  300  lamps  of  8  c.p,  each,'* 

Mr.  Snell  recommends  putting  down  three  Lancashire  boilers 
with  an  eoonomiser,  each  of  snfliclent  capacity  to  deal  with  the 
first  year's  toad  so  as  to  have  one  in  actual  work»  one  in  complete 
reserve,  and  one  being  cleaned  or  repaired.  A  battery  of  accumu' 
lators  should  bo  provided  to  deal  with  the  night  load  from  11  p.m. 
until  7  a.m.,  and  alio  mechanical  stokers.  In  the  engine-room 
there  should  be  three  sets  of  direct* coo  pled  compound  condensing 
engines,  each  of  about  135  Lh.p.  at  its  most  economic  load.  There 
should  also  be  a  smalt  balancing  set  of  about  half  that  power  for 
running  the  day  toad.  The  River  Lea  would  supply  the  circulating 
water.  The  dtatributian  network  would  be  by  lead^covered  cahlee 
drawn  into  stoneware  conduits  laid  direct  under  the  paveraenta* 
The  ultimate  private  demand  in  the  area  would  probably  be  not 
less  than  IS,0QO  lamps.  Only  one  feeder,  near  the  town  hall,  would 
at  fifBt  be  required.  Provision  is  made  for  extensions  in  the 
direction  of  Dunstable -road,  Castle-street,  and  High  Town,  and 
the  use  of  only  first-class  plant  ts  urged.  The  following  are  the 
alternative  estimates  ; 

E^sTiiiJATK  A.  — iNOLt  lUNrj  Futiuc  LiGHTiNO.^CbM^  Accovni» 
The  items  are  :  generating  plant,  £8,430  ;  mains  and  50  coo* 
nectiona,  £4,518;  public  street  lighting,  £500;  buildings, 
£4.500;  sundries  and  fees,  £2,000 -total,  £19,948.  Of  this 
amount  probably  not  more  than  £1^,000  need  be  spent  during  the 
first  year. 

I^fi.ittiue  Acrount.  —  First  year's  consumplion  estimated  at 
143,<K)0  units  at  an  average  price  of  4'6d.  per  noit.  Private 
lighting  with  5,000  lamps  at  5*92d.  will  produce  £1,^50^  public 
lighting,  nine  lOampere  arcs,  £120 ;  ditto  incandescent  lamps, 
£140;  motors  at  4d,,  £453;  heating  at  1^5d.,  £140— total  first 
yearV  earnings,  £2,734 

MainfentmcfL  viceoKni.— Works  cost,  including  £357  coal  and 
£415  wages,  is  put  at  £1,(H1  ;  general  costs,  management,  ratefiy 
etc.,  £567  ;  capital  charges,  sinking  fund  and  interest  on  £111,000, 
£960:  depreciation,  £.m^— total,  £2,888.  The  cost  per  unit  Is 
4-h5d, 

EsTi MATE  B.— Private  Scpfli  Onlv,  — <7api(^p— 8ubstanbtalty 
as  in  A,  hot  probably  not  more  than  £15,000  iMed  be  tpeat  in 
first  year. 

Hcf'tHue  —As  in  A»  deducting  street-lightingi  £^473* 
MitinUnanc^i.—Fot  a  eonsnmption  of  120,500  units,  £2,722,  Cost 
per  unit,  5'l4d. 

Mr.  Bnell  aajs  his  estimates  have  been  carefully  prepared  to 
meet  the  specis^  features  of  Luton.  He  proceeds  t  '*  The  selling 
price  for  unite  for  all  work,  except  public  lighting  and  heating,  u 
based  on  a  charge  of  7d,  for  the  nrst  hour  and  3d.  afterwards. 
Heating  is  charged  preferentiaHy  at  I  -5d.  per  unit,  public  lighting 
at  3d,  per  unit.  The  importance  of  public  lighting  and  of  a  motor 
and  heating  load  is  manifest.  The  estimates  ahow  that  a  small 
loss  is  probable  during  the  first  year's  working,  which  would,  in 
my  opinion  J  be  more  than  compensated  during  the  second  year. 
If  the  estimated  motor  load  were  not  fully  realised  during  the 
first  year  the  loss  might  be  slightly  greater,  and  it  might  be  found 
advisable  to  charge  a  preferential  rate  for  motors  as  well  as  for 
heating.  The  estimated  average  price,  including  public  lighting, 
is  4  dd,  per  unit*  The  average  price  for  public  lighting  is  5'd2<i!, 
being  baVen  on  a  basis  of  15  units  per  annum  per  lamp  connected-^ 
I.e.,  aacb  lamp  running  for  an  average  of  50f)  hours  jjcr  annum. 
This  is  a  low  estimate,  and  it  is  probable  that  the  average  time  of 
rnnning  would  be  greater.  If  this  were  so,  the  price  to  the  con* 
sumer  woold  be  proportionately  decreased  and  the  earnings  of  the 
station  insreased. " 

Mr  Bnell  gives  the  cost  of  lighting  Park- square,  Market- hill, 
and  (ieorge-street  by  gaa  at  £IM.  11*a.  8d.,  and  by  electricity  at 
£1S2L  08.  4d.  "This  will  compare  very  favourably  with  gas  when 
the  iDcreaeed  (treble}  illumination  is  taken  into  acaoount,'  In  the 
chief  side  streets  be  would  reoommend  incandescent  lamps  at  a 
cost  of  £90,  as  against  gaa  at  £83.  The  total  charge  for  street- 
lighting  in  the  compulsory  area  would  be  £2@0.  19«.  Sd,,  as  against 
£2^2.  8s.  5d.  for  gas  as  at  present. 

Mr.  Snell  urges  the  importance  of  a  regular  demand,  and  says 
this  is  the  test  of  a  oontucner's  desirability.  The  tradesman  who 
Uvea  over  hia  shop  is  in  the  best  clas«  of  consamen,  but  a  large 
shop  which  closes  early  is  not  so  desirable.    Factories  and  privat« 


!J16       THE  ELECTRICAL  ENGINEER,  FEBRUARY  18,  li 


boii0M  o06r  pointi  of  different  maximum  domftnd.  Brighton 'e 
ttXAiDpItt  fhows  the  ^dcceea  of  the  demand  tnetar  Ayst^m,  and  he 
rooomoMnds  thie  for  Luton,  the  bfi«i«  bein^E  7d.  for  the  6r8t  hour 
and  3d.  afterwards.  Undar  hie  suggetted  vcAle,  the  bills  for  elec- 
tricity and  fi^Bs  would  be  about  the  aame  when  the  Umpi  were  run 
three  hours  daily » 

The  report  ataieA  that  the  staple  trade  reqairen  n  wnrni  dry 
Mmosphere  in  the  workrootits«  and  this  can  be  fully  secured  by 
eleetric  radiatortt,  But  the  only  obstacle  19  the  cKMit,  and  in  few 
places  is  electric  hoatmi;  feenerally  ponaible.  A  charge  of  l*5d. 
per  unit  on  the  eetimatcd  con»umption  is  eaggestwi.  As  to 
motors,  Mr.  Snell  feels  sure  they  wilt  be  largely  used  as  soon  as 
properly  appreciated.  Motors  would  compikre  favourably  with 
^as-engiQes,  besides  having  other  advantages.  As  much  difhcuUy 
IH  experienced  in  providing  a  useful  day  load  for  the  station, 
motors  should  help  to  a  slight  extent,  but  Mr.  Snell  rocommendH 
encouraging  the  continuous  use  of  the  light  in  basements,  stair • 
oasoSf  etc.  In  conclusionf  Mr,  Snell  mentions  methods  of  popularis- 
ing electricity,  and  recommends  the  Corporation  to  give  free 
oonnectiont  to  oonsomers. 


LEGAL    INTELLIGENCE, 


POSTMASTER-GENERAL  v.  CORPORATION  OF  LONDON 

On  Thursday  last  week  the  case  of  the  Post  mas  ter-Genenil  t .  the 
Corporation  of  London  came  before  Mr.  Justice  Wright,  Viscount 
Cobaen,  and  Sir  F.  Peel,  sitting  as  Railway  and  Canal  Commis- 
siooers.  The  SoUcitor-iieoeral  (Sir  R.  Fiolay)  and  Mr,  Caaaely 
aopeared  for  the  appellants,  while  Mr.  Cripps  and  Mr.  Lyttleton 
Ctiubb  were  for  the  respondents.  We  are  indebted  to  the  Afcmiintf 
Pont,  for  the  following  report : 

Mr.  Ciipps  said  the  (lubBtanoe  of  the  difference  between  the 
litigants  wah  this  :  Her  Majesty's  Postmaster-General  applied  for 
permi<»iiioni  to  place  his  wires  under  certain  roads  sitoatoa  within 
the  City  of  London.  He  applied  to  the  Commiseionere  of  Sewers, 
who  had  since  bami  saooeeded  by  the  Corporation  of  London.  For 
some  time  ther^  had  been  a  discussion  between  the  National  Tula- 
uhooe  Company  and  the  Commissioners  of  Sewers.  80  far  as  the 
National  Telephone  Company  were  concerned,  they  did  not  dispute 
that  the  Corporation  of  l^ndon  had  the  right  of  absolute  veto, 
and  when  the  National  Telephone  Company  applied  for  leave  to 
lay  junction  wlre^  connecting  the  exchaDgee  with  the  Post  Office, 
the  Corporation  refused  their  consent.  Subsequently  an  applica- 
tion  was  made — not  in  respect  of  the  same  wires,  but  that  did  not 
affect  the  question— by  the  Postmaster-ConeraL  He  claimed 
that  he  could  lay  down  these  wires  for  the  use  of  the 
Telephone  Company  under  hii*  rights  as  Postmaster  General, 
without  the  conifent  of  the  Corporation,  but  the  Corporation 
contended  that  they  had  the  power  of  veto  on  such  laying 
down  of  wires  for  the  National  Telephone  Company^  which 
was  a  private  company.  The  matter  was  brought  before  Com- 
missioner Kerr,  who  decided  in  favour  of  the  Postmaster-nenoral. 
What  the  Corporation  sought  from  the  National  Telephone  Com- 
pany  were  better  terms,  because  they  were  not  sati^Bed  with  the 
service  provided  by  the  company  in  the  City.  He«  on  behalf  of 
the  Corporation,  contended  that  there  was  nothing  in  the  Acts  of 
Parliament  or  elsewhere  that  enabled  the  Postmaster -General  to 
override  the  veto  of  the  Corporation  with  respect  to  the  National 
Telephone  Company.  They  were  perfectly  willing  to  consent  to 
lay  ci own  wires  for  the  use  of  the  Postmaster-General,  but  not 
to  those  laid  down  for  a  private  company,  The  National  Telephone 
Company  had^  it  was  alleged^  not  done  its  duty  in  the  City,  and 
the  Corporation,  having  the  right  to  withhold  their  consent,  (tub- 
mitted  that  the  Postmaster' General  had  no  greater  right  nor  the 
power  to  lay  those  wires  for  the  Telephone  Company. 

The  Salldtor-GeDerat,  in  reply,  submitted  tnat  the  condition 
laid  down  by  the  Corporation  was  entirely  unreasonable.  The 
trunk  lines  would  be  useless  were  they  not  in  communication  with 
the  local  brancbev,  that  were  served  in  the  majority  of  cases  by 
oompanies  auoh  as  the  Telephone  Company.  What  he  wished  to 
dmw  ftUsDtioii  to  wmi  Uiftiauch  communication  between  the  trunk 
liiiaa  and  the  local  ■yeteiiM  of  the  Telephone  Company,  who  acted 
under  the  Hoenee  of  the  Postmaster  lieneraJ.  was  essential  for  the 
working  of  the  system  that  was  conteraplated  by  the  Act  of  Parlia- 
ment or  189*2,  under  which  the  Postmaster-0«M«l  acquired  the 
trunk  linos.  It  was  not  disputed  that  the  Pofdnaster- General  was 
entitled  to  lay  these  down,  but  it  involved  the  breaking  up  of 
streets,  for  which  the  consent  of  the  road  aathonty  had  to  be 
obtaiiied.  It  was  in  their  capacity  as  the  road  authority  that  the 
ComonliaioDere  of  Sewers  liad  anv  jurisdiction  in  the  matter,  It 
bad  been  said  that  the  road  authority  hatj  the  right  of  absolute 
veto.  As  a  matter  of  fact,  the  road  authority  was  invested  with 
power  in  order  to  see  to  the  safety  of  the  roads  and  the  convenience 
ol  tbe  pablic. 

Mr,  Jnstlee  Wiiglil :  You  say  that  the  road  authority  can  only 
ob}eeta^  "  *  --Mhority? 

The  .H^  oaerali  Ves.    Continuing,   coiititti  sabmltted 

that  the  >  im^io»ed  by  the  Corporation  was  pfvpoetarous, 

Tbey  were  M*«kii)g  to  determine  that  Um  ooiiditions  under  which 
the  teleplione  system  was  to  be  carried  00  w«re  proper,  and  the 
OOnetnt  of  the  road  aothority  to  the  opening  up  uf  the  streets  was 
to  be  made  the  lever  for  entrusting  the  authority  with  functions 
whichi  be  eubmitted,  were  absoliibely  alleo  to  its  oonstitytioo, 

Mr.  tlMliM  WMflil,  in  v^iving  jiidiffBitiiti  •talod  thai  Ibe  objec- 
tion of  the  Corporation  was  not  raised  la  an  «iifri«iidly  or  oaptioaa 
spirit.  Tbey  tliougbt  that  as  the  supriaM  mad  aauority  It  was 
iMr  duty  to  §••*  «•  far  m  tboy  could,  UmI  ooaip>^lia  tryiiig  to  ust 


public  etreete  for  pdTate  parpoeos  eboold  bo 
reasonable  terms.     The  qoeetion  was  wbotbor  eosAi 
been  conceded   by  the   Legialature.     Speaking 
thought  the  objection  made  was  not  one  it  was  tnti 
authority  should  be  enabled   to  raise.     The 
entitled  to  raise  must  be  of  a  kind  that  eooo 
authority,  whereae  the  one  in  tjuestfon  ha<l  aoe 
did  not  concern  tbom  %b  a  road  authority.     Ki 
was  clearly  an  unreasonable  objection*  and  oo^liS 
tioned  by  tlie  Court. 

Judgment  was  accordingly  given  for  tbe  IMalJ 
without  coAtM  the  President  stating  that  there  wore  1 
Court,  save  where  it  was  thought  sometHing  had  bai 
resisted  in  a  vexatious  manner. 


TELEPHONE  AKD  ELECTRIC  TRAMWAY 

At  the  WaUall  County  Court  00  WedoMday»  bia 
Griffith  being  on  the  bench,  a  case  was  board  d 
interest  to  telephone  and  electric  tramway 
plaintiffs  were  Messrs.  Bedworth  and  Son,  merdtaal 
street,  Great  Bridge,  and  they  claimed  £37.  is. 
Telephone  Company,  Oxford^ court,  London^  thin 
of  a  horse  which  died  in  cooseqaeooe  of  the  telo|  ' 
it  a  fatal  shock. 

tfr.  Kttaor  apfieared  for  tbe  company,  and 
South  Staffordshire  Tramway  Company  should   bo 
them  as  defendants,  as  they  were  jointly  liable. 
appeared  for  the  tramway  company,  and   Mr.  ParfiH 
the  plaintiffs.     Tbe  facts  of  the  case  are  these  :  A 
telephone  company  was  engaged  in  repairing 
when  it  fell  acfoes  another  wire,  tbe  latter  bSn| 
the  tramway  company.     This  sent   through  it 
made  the  man  drop  the  wire,  and  after  it  had 
horse  became  entangled  in  it,  and  was  fatally  si 

Kr.  Xaaor  urged  that  the  tramway  oompanj 
insulate  their  wires,  and  as  they  had  failed  to 
really  responsible  for  the  accident. 

Mr,  IHatamai  lubmitted  that  to  make  a  third 
such  a  case  liabilitv  to  indemnify  must  be  shown.^ 

His  HoDonr  hela  that  the  falling  of  the  tele] ' 
tramway  wire  was  a  trespass,  and  that  tbo  LraOA^ 
not  be  held  liable  for  that.     He  therofort  diml 
against  that  company  with  costs, 

Mr.  Pailltt  said  that  after  Mr.  Ensor's  anpii 
no  defence  agamit  the  plaintTtFt  claims  as  too 
that   the  damages  were   £35    4s.  6d.     Ho 
judgment  for  that  sum. 

Mr.  Snaor  said  his  only  defence  wai*  thai  it 
passing  from  tbe  tramway  wire  to  the  telepboti« 
caueecT the  man  to  drop  it«  and  it  was  In  that 
was  entangled. 

His  aononr  said  the  telephone  company  had 
their  wire  reet  00  tbo  tramway  company's  wire, 
made  for  £35,  4s,  6d.  and  the  ooeto. 


EXPORTIHO  ELECTRICAL  GOODS 

Lyell  and  Co.  v.  Davis. 

In   the  Westminster  County  C4>urt  00  Friday  tail, 
Judge  Lumley  Smith,  Q.C,  gave  jodgmoot  io  tM 
of  which  appeared  in  the  SltcirittU  Ammmr  a  fortai 

The   plaintiffs  wore  Messrs.  John  Olaroooe   Lr~ 
Lyell  and  Co.,  at  Victoria  street,   Weetmloater, 
was  broiight  against  tbo  defeodaots,  a  firm  of 
damages  for  the  lost  of  sale  »♦     ■    ''*»*'^ri*y 
entrusted  to  them  for  oxportar  m  for 

the  decorations  in  cooQOCtion   v  lee  ol 

Sweden.     The  plaintiffs'  ease  wae  that  t6e  d< 

to  send   the   goods   by  a  oertam  ship,  bat  

the  oonse«iaeooe  was  that  thoy  arrived  at  Stootcl 
and  were  rejoctod  by  tbo  ooosigneoe. 

In  giving  jndgineot,  his  BottMir  said  bo 
evidence  piaoed  before  him  that  tlio  dofoodaoti 
deliver  the  goods  at  Stockholm  io  tlmo  for 
wa^  equally  satisfied  that  they  had  failed  to 
tract.     He  bad  no  doubt  that  tbe  goods  woold 
if  they  had  been  delivorod  by  «be  i^ropor  ehip. 
plaintiffs  were  ootitlod  to  daoiagot  for  tho  loes 
being  so,  there  would  be  jad^mot  foe  Uio  plaimliii 
costs,  but  ho  would  give  the  dofeodaota  \mm  !• 
question  involved  was  one  of  eomo  importaaoo  Io 


COMPANIES*  MEETINGS  AND  REf 

INDIA  RUBBER,  OUTTA  PERCHA,  AND  If 
WORKS  COMPAmY.  LIMITED, 

DtrOQtort;  Matthew  (iray,  E«i|,»  mansjHng 
SUvor,  Esq.  ;  Abraham  8c  >tt,  Efq,  ;  tbe  fi^o. 
A.  WaetOQ  Jarvis,  Esq  ;  Major  Leonard  Dar«ia»J 

Report  of  tbe  diroctors  for  the  voar 
be  preeeotod  at  Uio  thlrtvfourtb  ordtaarsf  1^ 
shareholders,  to  be  lietd  at  tbe  Cohbob  iltiil 
VVodiModay,  Fob,  43,  at  U  i 
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i  ACsconnts  show;  after  provision  for  doubtful  debte, 
pro6«  fcKT  the  paeb  ^ear  of  £41,044,  14s.  9d.  Adding  £22,128, 
.  brOQj^bt  forward,  nnd  dedactin^  £12,500  interim  dividend 
Pi  Joijft  tbere  remams  a  disposable  balance  of  £riO,67S. 
L  n*  db^tors  recommend  the  distribution  of  &  dividend 
L  a  ■fcaray  free  of  iucome  ta^x,  amountiog  to  £37i^Ji 
If,  Willi  Ibe  interim  dividend  paid  in  Jul^,  a  total  payment 
par  ceat  for  the  yea.Tt  and  loAving  £!3,I73.  le.  Id.  to 
iflMl  forward.  There  baa  been  Uttle  eable  work  durinj^ 
■r.  The  Gompiftoy^s  general  business  hoA  ileadity  inereaeedt 
h»rtiMa«JbipB  have  been  moderiitely  employed.  The  factodea 
PKlOVU  snd  Pera^Ei  are  iti  a  high  Estate  of  efficiency.  There 
lb  aontha^  itrike  m  the  en^neering  departmeDts  at  Silver- 
vUeb  GttQsed  some  inconvenience  and  expenae,  but  did  not 
f  a&et  th#  Company ^s  baainess.  The  block  of  btitl clings  in 
the  Melboarne  agency  woiS  situated  was  burnt  out  on 
21.  Other  premiaee  ha^'e  been  taken  and  new  eboek  has 
Mat  ont.     Major   Darwin    retires  by  rotation ,    but   offei^ 

V  for  re-elecUon  as  a  director. 

Ba[4AN€-e-8kebt,  Dkv.  31  j  IB97. 

Capital  and  Li&bllitied.  £         s.  d< 

fiMiialiarei»pital.... 812,000    0    0 

CBfiittl— flumoutit  paid  on  iiisuq  of  50^000 

V  of  £10  oach  ....... 500,000  0  0 

««  dobeatAirM 300,000  0  0 

iHwd 450,000  0  0 

md  kmw  owini^  by  the  Gnmp&ny . ...  37^355  S  8 

■odiEHdMidt...... 52  0  0 


ftocoiint — balance 

e.  31,  1806 £50,628    6    4 

paidJeb.,  ing?...    37.50t»    0    0 


22,128     0 
or  tise  year  1S97  (as  below)    41^044  14 


63,173    1     1 
Lmteriin  dividend  paid  July     12,500    0    0 


50,673    I 


^ttkt  UobiMtY — bilk  receivable 

Enited...., »...  :^,774    3  11                    £1,33§,0»0  4  9 

Ajsets  and  EKp&nditare.  £  s.  d. 
d  and   leftftehold    premiee^    (Silverfcown, 
a,   London,   and   Liverpool ),   machinery, 

taaniAhJpo  , 4%,86a  18  0 

winii  to  the  Company ..........  ...............  175,519  5  0 

itb   oatjktirs  in   current  acooant  and  in 

lS,t.»80  4  6 

n-tfode,  including  150  miles  of  cable  laid  233,681  17  10 

Qree  and  shares  in  other  companies. 216,2.'I6  fj  0 

bodi,  debte^  etc.,  at  Fersan  and  agencies, 

d«ductmg  liabilities 198,186  13  H 

ore  s^mpe  (balance)   ......*............«......  500  0  0 

£1,338,0811  4  9 
oriT  Asn  Umn  ActHirNT,  Viaji  K^nLvn  Dkc.  31    1897. 

£  ft.  d. 
I,    coniniiwion,   rent,    rates    arid    taxef, 

fa,  and  general  e3(  pen  see Ii0,l70  U  10 

lee  debenture  interest E2jXiO  0  0 

ble ,...^ 1,030  7  1 

(toi.. 1,906  9  4 

ore  etompa  (one-third   of    cost    of   new 

utareuAQe)     ..^ 500  0  0 

iati«m  written  off  build  inga  and  macbinery  16,3t%  6  6 

»' ramuoeration  .................................  2,000  t*  0 

I— ^profit  for  the  year 41,044  14  9 


£134,981  9    6 

£  a.    d. 
itofit  for  the  year  after  making  provision 

nibtfol  debt«....^ ^..         134,981  9    6 


£134,9^^     3    0 


BTESTMINSTER  ELECTRIC  SUPPLY  COMPANY. 

vdlnary  general  cneeting  of  this  Company  was  held  on  the 
at*  ol  lim  offiqas,  Eccleeton- place. 

f  llillalfl  pireilded,  and  congratulated  the  shareholdera. 
d  the  payment  oE  a  dividend  which  was  an  addition  of 
MnU  on  that  of  the  preoeding  year  was  recommended. 
ettaoiioofl  had  been  made  in  the  centres  at  Mill  bank- 
EtaebtftcNi- street,  and  Daviet^atreet,  and  the  cost  of  suppiy 
aeratiiiie  mii^hb  have  been  far  lees  if  they  had  not  bad  to 
i  witJb  diffienltiea  in  consequence  of  the  necessity  for  those 
iUdlnga.  The  supply  of  current  still  showod  an  increfLse 
itioEaetory  rate,  and,  so  far  as  the  directors  could  jud|<c» 
im  do  present  likelihood  of  a  decrease  in  tbe  number 
io^iofui  received.  Aa  many  of  the  older  houses  where 
farieity  was  used  were  pulled  down,  they  were  replaced 
pe  blocks  of  Aata  where  electric  fiUingB  were  put  in. 
I  revenue  of  the  year  amounted  to  £49,461,  and  an  interim 
d  at  the  rate  of  S  percent,  per  annum  for  the  Juno  half- 
id  beein  dli^tributed.  Tho  bmlance  to  the  credit  of  tbe 
I  was  £34,013.     The   Board  therefore  recommended  the 


payment  of  a  dividend  ab  the  rabe  of  16  per  cent,  per  annum,  leas 
income  tax,  for  the  pa«t  half  year,  making  12  per  cent,  for  IB97» 
and  carry  in  lit  forward  a  balance  of  £3,119.  He  concluded  by 
moving  the  adoption  of  the  report  and  accounts. 

Tbis  was  second e<l  by  Mr,  X.  BoQlnola,  M.P.,  and  agreed  to. 

A  resolution  that  the  directors  should  be  paid  out  of  the  fundi 
of  the  Company  by  way  of  remuneration  for  tbeir  services,  the 
sum  of  £3,000  per  annum  was  also  agreed  to  with  two  dissentients. 


LIVERPOOL  OTERH1A0  RAILWAY  COMPANY. 

Uireetorf:  Sir  William  Bower  Forwood,  J.P.,  Bamleh,  BltindeU' 
sands,  chairman  ;  James  Barrow,  fisq.,  J,  P.,  7.  Beach -lawn, 
Waterloo  ;  John  Brancker,  Esq..  J. P.,  Green  Bank,  W avert ree  ; 
Harold  Brocktebank,  Esq.,  20,  Bijcteth-atreetj  Liverpool ;  Richard 
Hobson,  Esq.,  J. P.,  54,  Brown 's-buildings,  Liverpool;  Edward 
Lawrence,  £^q.,  J. P.,  The  Grange,  St.  Michaers  Hamlet  :  George 
H.  Robertson,  Esq.,  F24,  Sxchan^- buildings,  Liverpool.  Engineer 
aud  manager  %  S.  6.  CObtrell,  Ksq.,  M.LC.E.,  SI,  J amee -street, 
Liverpool,  Secretary :  William  H.  Alexander,  ^^q.,  C.A.,  24, 
North  John -street,  Liverpool, 

Report  of  the  directors  (with  revenue  account)  for  the  half  year 
ending  Dec.  31,  1S97: 

Id  presenting  the  half -yearly  statement  of  capital  and  revenue 
accounts  to  Dec  31,  1S97,  the  directors  have  to  report  thst  the 
gross  revenue  receipts  amount  to  £37,583,  and  the  working 
expenses  to  £20,24(t.  4s.  Id.  The  number  of  passengers  carriea 
d  udng  the  last  two  years  is  a^  loUows ; 

Half*year  Half-year  Half- year  Half-year 

ending  ending  ending  ending 

June  30,  l»ec.  31,  June  m,  t>ec.  31, 

1896.  1896.  1897.  1897. 

First  class 455,561  476,817  e08,*278  621,^^2 

Se^nd-clasa 2,284,823  2,473,828  2,618,844  2,790,768 

Workmen  (special)  ...        939,191  968,489  1,042,138  1,066,330 

return  ticket*              — ^^^^ ,      

Total  .     3,739,575  3,919,134  4,269,280  4,467,490 

Reoeipts  from  poseenger  traJHo  amount  to  £36,994  12    0 

Miscellaneous  receipts  and  interest ..«.^......«         638    8    0 


Less  working  expenses 


Deduct  interest  on  mortgage  debentures , 


Add  balance  brought  forward  June  30,  1897 


37.503  0  0 
..  24,240  4  1 

13,342  15  11 
.,   3,400  0  U 

9,942  15  11 
.   3,810  6  0 

Leaving  available  for  dividend 13,753    111 

Out  of  this  balanoe  the  directors  recotntnend  tbe  declaration  of 
dividends  at  the  following  rates  (less  income  tax),  payable  on  and 
after  Feb*  11  next:  5  per  cent,  per  annum  on  preference  shares, 
£3,000;  3i  per  cent,  per  annum  on  ordinary  ahares.  £7,875;  leaving 
a  balance  of  £2,  ST  St  I?,  lid.  t-o  be  carried  forward  to  next  hali- 
yiNu*.  The  directors  retiring  by  rotation  are  Mr.  Edward  Lawrence 
and  Mr.  C>eorge  Hunter  Robertaon,  who,  being  eligible,  offer 
themselves  for  re-election.  The  auditor  retiring  by  rotation  it  Mr. 
George  Nicholson,  who  is  eligible  for  re  election. 
The  passenger  train  mileage  at  Dec.  31,  1897,  wa«  371,773. 

Rrvknur  APt?oirNT,  HAJ.r-YK.%R  bndku  Bbc,  31,  1897- 

Expenditure^  £       a.  d. 

Maintenance  of  way f  works^  and  stations..... 4,645    9  9 

Locomotive  power  ..♦.,,..,.,.. , , 5,74S  17  4 

Ftepalrs  and  renewals  of  carriages  ........................  586  13  7 

Traffic  expenses  .,. 7,936  18  2 

General  chau-ges  ......,...*...,, 3,237    4  10 

Inriiw  charges ,  >.  16S    9  II 

Compenaatioti  ....«.......,.,„..........,.......*. 95    8  6 

Rents,  rates,  and  taxes 1,749    2  0 

Government  duty    ...,,..,»,.,,..,,,,„,,„,. ,„„t,„,t,».....  74    0  0 


Balanoe  <^rried  to  net  revenue  account! 


24,240    4    1 
13,318    7    7 


£37,66S  11     6 

Receipts.  £  s.  d. 

Passenger  trattic .  36,994  12    0 

Parcels,  etc ..  42  0     9 

Rents .  ...  505  3  II 

Transfer  fees.,... 16  15    0 


£37,668  H     8 


COVf  NTRY  ELECTRIC  TRAMWAY  COMPANY. 

^  The  half-yearly  meeting  of  tbe  Coventry  Electric  Tramway 
Company  was  held  on  the  16th  insb.  at  the  omces,  Bank-buildinga, 
London,  the  chairman  (Captain  Francis  Pavy)  preatding, 

The  Cbalrinaii  stated  that  the  nominal  capital  of  tbe  Company 
waa  £112,000,  ot  which  £06,000  had  been  subscribed  and  50  per 
cent,  paid  thereon.  The  existing  company  was  in  liquidation,  for 
the  purpose  of  being  amalgamated  with  and  taken  over  by  the 
Company,  for  which  tho  Act  was  obtained  in  18U7.  The  contract 
for  the  construction  of  tho  new  portion  of  the  trtvmway  had  been 
given  to  Messrs.  pAuling  and  Ca,  Victoria^etreet^  and  the  work 
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WM  to  be  completed  an  rapid ly  wm  poatible.  The  traflic  roceipU 
on  the  exiiiiine  eleotrie  tramway  liDoe  ahoired  an  improvement  aa 
eompared  with  the  previoae  year. 


SCARBOROUGH  ELECTRIC  SUPPLY  COMPANY- 

The  SoarborouKb  Electric  Supply  Goropany  report  that  dutiiif; 
the  paat  year  %*2  new  caftomerflt  aitd  the  equivaleot  of  2.340 
ti-0*p*  additional  lamt^M,  have  been  oonnected  to  the  Company 't^ 
maioe,  makini;  a  total  of  3'^0  cuAtomers  and  2it,007  8-c.p.  lampe 
coDQeaied  at  the  present  time.  The  Company  haf*  made  a  profit 
cm  ibe  year*a  working  of  £^,044.  i:)8«  O^d.,  a^  against  £I»617. 
%9.  8d.  in  lH9tS.  Adding  the  balance  of  £19K  198,  5d.  carried  from 
ibe  previous  year,  there  i^,  after  payin|F  income  tax,  £23.  2s.  8d.» 
bank  iotereat  £13.  Hd,,  and  writinf;'  ofT  the  flum  of  £100,  bein^  the 
balance  of  the  preliminary  oxpenBe^  shccount,  and  putting  £250  to 
depreciation,  a  Fum  of  £1,845.  U.  O^d.  available  for  dieLribution. 
The  directors  recommend  that  this  should  be  applied  in  paying 
a  dividend  of  5  per  cent,  {leins  income  tax),  wnich  will  absorb 
£1,656,  lOa,,  leavinj;  a  balance  of  £18S.  lU.  S^d.  to  be  carried 
forward. 


TRAMWAYS  UNION  COMPANY,  LIMITED. 

The  twenty  fourth  annual  general  meetinfr  was  held  on  B'eb.  15 
at  Wincheeter  House.  Mr.  E.  M.  Underdown,  Q.C.,  preitidedt 
and,  in  moving  the  adoption  of  the  report^  aeked  them  to  consider 
It  more  as  deecnbtng  the  doinge  of  the  Company  during  a  period 
of  tranaition.  The  atep  they  had  taken  in  regard  to  one  of  their 
tramwaye  was  extremely  important.  It  would  be  ^atiafactory  to 
them  to  know  that  in  nil  probability  that  portion  of  their  ftyetem 
which  wat  intended  to  be  worked  by  electricity  would  be  in  full 
operation  in  June.  If,  b»  they  had  not  the  Blighteat  doubt,  the 
reeultH  of  thii  mode  of  traction  proved  bo  be  more  efficient  and 
profitable,  the  receipte  which  would  provide  the  meanii  of  covering 
the  outlay  they  bad  incurred  for  thia  purpora  would  come  into 
oocount  during  the  remaining  half  of  the  coming  tix  months. 
There  bad  been  Increaeea  in  their  expenditure  at  both  Bremen 
and  Buchareet,  and  the  expenditure  had  not  been  leeaened  by  the 
fact  that  forage  had  ruled  comparatively  high  in  thoae  cttie**.  At 
Bremen  they  hud  prBntically  relaid  the  system  and  otherwiee 
improved  it,  with  results  eminently  satisfactory.  During  the 
current  year  they  would  reap  the  benefit  of  the  improved  eaminga. 
They  had  run  an  increased  mileage  both  at  Bremen  and  Bochareat. 
At  the  latter  place  they  had  studied  in  every  way  the  poesi- 
btlity  of  improving  the  service.  The  impitovument  of  the  lioea  in 
some  (portions  of  the  city  would,  as  in  the  caao  of  Bremen, 
immenaely  encourage  trathc.  The  progresff  of  the  works  at  Madrid 
had  been  extremely  rapid,  and  the  appliances  they  were  putting 
down  there  mieht  be  confidently  Paul  to  be  of  the  beH  and  moat 
modern  kind.  Their  collengue,  Mr,  Concanon.  had  beetowed  the 
greateat  attention  on  this  matter.  Among  other  things,  he  went 
to  the  United  State*,  and  had  aatiafied  himrelf  that  in  the  arrange- 
menta  they  had  made  they  had  got  the  vory  be«t  materials  and 
ajiplianoes  that  could  be  procured.    They  all  knew  the  great  profit 

rhich  waa  obtained    by   overcoming   the  mechanical   ditD  cult  tee 

h  aroae  in  the  ear  Iter  ata^ee  of  the  progress  of  electrjcityf  and 

I  believed  ihey  would  be  able  to  work  the  traffic  in  Madrid  in  a 

ery  profitable  manner.     Having  referred  to  the  great  financial 
tmoceet  which  had  attended  the  introduction  of  electric  traction  in 

(ontreaL  Rouen,   BHabane.  and   Hamburg,  ho  stated   that  the 

apttal  of  the  Company,  by  the  roaolution  pa^aed   by  the  ahare^ 

olden  laat  August^  had  been  increased  by  £ir»0«<MH)  by  the  i^eue 

I  5  par  cent,  registered  B  debenturea. 

Mr,  (iearga  B.leli»f4ae«t  aeoonded  the  motion,  which  waa  unani- 
TiDOii^ly  adopted,  and  a  dividend  waa  afterwarda  declared,  making 
5  per  cent,  for  the  year,  tax  free. — Th*  7\mM. 


CONTRACTS  FOR  BLBCTRICAL  SUPPUf 


I  biff 


DOUGLAS   HEAD    MARINE   DRIVE   COMPANY.    LIMITED. 

According  to  the  annual  report  of  the  Douglaa  Head  Marine 
Drive  Com|mny,  Limited,  a  portion  of  the  drive  abandone<l  by  the 
previoue  oomiiany  haa  been  completed,  and  the  electric  tramway 
con  tinned  to  Port  Roderick .  The  past  aeaaon  waa  un  satisfactory, 
and  the  aopport  received  did  not  effual  anticipatione.     A  concee- 

^  »ion  bad  been  granted  to  conttruct  a  tramway  to  Douglaa  Head, 
which  would  prove  of  benefit  to  iha  Oompanv.     The  directors 

I  iM^knowledgod  the  forbearance  of  the  dabeotare  holder*,  and  stated 
that  the  pro^ieriy  wai  being  well  maintained*     Eight  hundred  and 

'  ■eventy  four  jtounds  were  taken  in  toU«  during  the  season. 


PAISLEY  TRAMWAY  COMPANY. 

The  Paisley  Tramway  ComjMiny,  Ltmited,  held  tbdr  twaiity^ 
■itih  onMnar^  general  meeting  last  Tui<Mlay  at  Patidey.  Aftar 
the  usual  business  oiaetiogt  at  whioh  a  divir<end  of  1^  (ver  cent, 
waa  deolarad,  an  extraordinary  ganaral  meeting  was  held  in  private 
lo  eooiirni  an  arrangement  entered  into  with  the  Britiah  Electric 
TnelliMi  Coaoaiiy.  This  looks  as  if  there  is  some  prospaet  of  thb 
line  being  e<|ulpE)ed  for  electrical  traction  in  the  near  foture,  but, 
unfortunately,  there  U  many  a  slip  between  the  cup  and  the  hp 
in  moh  matters,  and  in  view  of  the  near  completion  of  the  C'Or- 
porafctow*s  station,  it  would  have  seemed  likely  that  they  would 
iva  bad  soiDetbinff  to  aay  on  the  ■ubjoot,  and  a  proposal  to  buy 
OD  tbt  Una  wottla  have  seamed  the  moft  natural  course  to  b^ 
'  aooptad,  Thare  are  mmours,  however,  of  an  arrangement  on  tine» 
that  have  bean  suggasted— vik.,  that  the  company  undertake  to 
byy  all  their  ourraat  from  the  (Jorporatlun. 


ht 


CONTRACTS  OPEN, 

Tadeaatar. --Tenders  are   invited   for  dyni 
light  Old  Brewery,  Tadcaaterf  maltings,  offioett  eitc.     for 
matton  apply  there. 

Glaagaw*— The  Corporation  invite  tenders  for  tba 
chase  from  makers  of  dynamos  and   engines,   direct 
belt  driven.     Tenders  by  Aug,  L     Full  particulars  will 
in  our  advertifiement  columns. 

St.  Clitmond  (Fraaca),  "Tenders  are  invited  for 
town  by  electricity  or  otherwise*     Particulars  are  to 
from,  and   tenders  addreeeed  to,  Municipal   Autboritlse 
place  (Department  Loire)  by  March  31. 

Braila  (Roamaiila). —Tenders  are  invited  for  the  alacirk 
iug  of  the  town.     The  deposit  reqoirad  is  £000^    8| 
are  to  be  obtained  from,  and  tenders  nddreeaed  to,  ti 
Authorities  at  Braila  by  Feb.  2<J  (March  4),  at  4  p. m. 

Madraa,  —The  Se<^reUry  of  Sute  for  India  in  (^joncsil 
that  the  time  allowed  for  the  receipt  of  teoders  by  tbs 
Engineer  for  Irrigation,  Madras,  for  the  ntUiaatioii  ol 
power  of  the  Periyar  Lake  has  been  extended  from  OcL  31, 
to  July  1,  1H98. 

Melbourne  (Victoria). --The  Telegraph  Department  of 
Victorian  Government  Railways  are  invittng  tendem 
supply  of  alternating -current  transformers  ana  one  main  • 
board*  Tenders  to  the  Telegraph  Superintendent's  Offioa,  S] 
street,  Melbourne,  by  March  21. 

Koldlag^  (Denmark).— For  complete  establiahmant  ol 
lighting    worka,    etc.     SpeciiicationB    are   to    ba    obtaiiild 
Byraa^iotB   Udvalg  For  Electricit;itsvaerket,  Sofffonr  fidf. 
for  50  kroner  (£3.  39  )  to  be  returned  on  receipt  of  booa id 
and  tenders  addressed  the  same  at  Kolding  by  Mat^  $it 

Seforbe  (Spain),— Tenders  are  advertised  for  elaeteift 
of  the  town  for  five  years.     The  estimated  ooat  is  9,009 
l>er  annum,  and  the  depoeit  required  is  2,2S0  peaetae.     Sj 
tions  are   to   be  obtained   tvom,  and   tenders  addresaad 
Municipal  Authorities^  Segorbe,  province  of  CTastelloti, 

Bristol.— The  Electrical  Committee  re()uire  tendan 
lamp-posts.     S(iecifi  cat  ions  can  be  obtained  from  Mr.  H« 
Proctor*  city  electrical  engineer.  Temple  Hack,  Brutol,  by 
ing  £2.  2s*  on  or  before  2l9t  inst.,  which  will  be 
receipt  of  a  bona  fide  tender*     (inly  founders  are  [i 
tender* 

Bar  go  di  Oama  [Bpala)  ^Tandera  are  invited  fortlSe 
lighting  of  the  town  for  four  years.  Thaesiimated  ooel 
liesetas  per  annum,  and  the  depoeit  required  U  500 
Specitications  are  to  be  obtained  from,  and  toodara 
Municipal  Authorities,  Burgo  di  Osma  (Previa^  of 
Feb,  2«X 

Sondarland  —The  Corporation  invite  tcnderv  for  the 
the  undermentioned  requtrementc  for  the  enttuing  year:    Ij 
rubber^oovered  cables ;  (2)  armoured  and  unaroMMirad 
cables ;  (3)  cast  and  wroaght  iron  pipes  and  sarvloa  boxaa 
ware  casings.     Tenders    by  Feb.  25.     Full    partloalaia 
found  in  our  advertisement  columns* 

Olaagow.  -The   Corporation   invite  tenders  for   the  »] 
f  1)  lead -covered  cables  and  aooeseorias  for  a  period  of  12 
from  date  of  acceptance  of  otter,  and  (2)  aooamalators* 
or    balancing     motor  transformers,    motor  driven 
relative  switching  apparatus,     Tendon   by   Feb*    *A. 
ttculars  will  be  found  in  our  advertisement  columns. 

OapattlUMima.— Teodem  are  invited  for  the  lopphr  ol  d: 
accumulators,   etc.,   for   the    oantral   staUon    at    Fr 
Speci^cationn  are  to  be  obtained  fmo^ 
Prederiksberg    Sporveuog     EIaetrteit<ta>  A  ktiasiiak  ab, 
Kougerei  No.  140,  in  Kouenbagao  V.      Teodera  to  ba 
"  Tilbud   paa  del  electriske  Amaeg    til   Frederikabarf 
station,"  and  sent  in  by  March  12. 

Madrid.— The  Secretary  of  Stata  for  ForiScti 
received  a  despatch  from  her  Majaety*i  CbaiiH  ^t 
Madrid,  enclosing  copy  of  a  Royal  deoiae 
public  auction  for  tba  oontraot  for  repairiiig  ilia 
marine  telegraph  oabka  daring  tba  oaxt  iva  yaars  wtU  ba 
Madrid  on  Fab.  22*  Fartbar  partiealaia  as  to 
question  may  be  inspactad  at  tba  C>ommarcial  Dapartmaisl 
Foreign  Office  any  Uoia  between  U  and  5, 

Balcaat*^The  Corpration  in  vita  landan 
new  (K)Uce  cells,  Chicheetort treat.     Bptelfl 
of  lights  and  form  of  tender,  may  ba  obtainad 
Mr*  Victor  A.   H.  M 'Co wen,  electrical  anffiaaar, 
Bolfaat,  on  payment  of  iL  Is.,  which  will  ba  ralaniad  on 
of  a  bona  fide  tender  aoeompanaad  by  tba  *rtfiflimtfirTT 
Uvndars,  endotaed  "Teadars  for  Wlrui^  of  miea  OriK' 
dabvared  at  the  oflicaa  of  Sir  Samaal  Black,  town  elark^  by 
00  March  9* 

Baehdala.— The  Corporation  in  vita  tendata  for  tba 
^Contract    No*    1)  steam  dynamoe. 
8)>eciticationa,  oonditioos  of  contract,  and  form  of  taadi 
obtained  at  tba  officas  of  the  angineort«  Messrs.  LA0t7« 
and  Billar,  la  Delahay  street,  Westminalar,  on  p^m««l  of 
which  sum  wdl  be  returned  on  raoaipC  of  a  boon  Mo 
Tandara,    maI^xI    and   endoraed    '*  Bloelriei^  Wi 
deli^ereti  e  of  Mr*  Jaa.  Loacb.  town  dark, 

ltocbdala»  i  A 
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W«rt  BuB»— The  Covnoil  invite  tenders  for  wiring  and  fittine 
I  the  foUowine  bnildinfi^B,  situated  in  the  county  borough  o! 
'est  Ham:  (l)  town  hall  and  fire  station,  Stratford,  E.;  (2) 
>lioe  court,  West  Ham-lane,  E.;  (3)  Corporation  stables,  Abbey- 
nd,  £.;  (4)  fire  station,  mortuary,  and  weights  and  measures 
fioes.  Barking-road,  Canning  Town,  E.;  (5)  public  conveniences, 
(roadway,  Stratford,  E.;  (6)  fire  brigade  watchbox,  Woodgrange- 
oad,  Forest  Gate,  E.  Tenders  by  March  8.  Full  particulars 
rOi  be  found  in  our  advertisement  columns. 
LaadgBU  &W. — The  Secretary  of  State  for  War  is  prepared  to 
lotive  oflSars,  in  writing,  accompanied  by  competitive  designs  and 
ipsrifications,  for  the  supply  of  portable  electric  search -light 
ippsratos.  General  particulars  as  to  requirements  can  be  obtained 
m  application,  either  by  letter  or  personally,  to  A.  Major,  director 
if  irmy  contracts,  War  Office,  Pall-mall,  S.W.  The  offers  and 
MgoB  must  be  delivered  at  the  War  Office,  Pall-mall,  London, 
&W.,  by  April  27,  addressed  to  the  Director  of  Army  Contracts, 
uA  marked  on  the  outside  ''Designs  for  Search-Light  Apparatus." 

Outartmrjr. — The  Town  Council  are  prepared  to  receive  tenders 
lor  the  electric  wiring  and  fittings  for  the  Beaney  Institute,  Canter- 
buy,  according  to  plans,  specifications,  and  conaitions  of  contract, 
vUeh  maybe  seen  at  the  office  of  the  City  Surveyor.  28,  St. 
Ibnaret's-street,  from  whom  also  specifications,  with  form  of 
tmr,  may  be  obtained  on  deposit  of  £1.  Is.,  which  will  be 
nfesmed  oo  receipt  of  a  bona  fide  tender.  Tenders  to  be  lodged 
wftk  Mr.  Henry  Fielding,  town  clerk,  sealed  and  endorsed 
**teder  for  Wiring  the  Beaney  Institute,"  by  Feb.  23,  at  10  a.m. 

Oilpaiooft  (B^M^in).— The  Secretary  of  State  for  Foreign  Affiurs  has 
maived  a  despatch  from  her  Majesty's  Consul  at  Bilbao,  reporting 
thifc  the  Provisional  Board  appointed  in  connection  with  the 
iteie  tramway  which  it  is  proposed  to  lay  from  Zumarraga  to 
Inay^  in  the  province  of  Guipuzcoa,  invite  plans  and  tender,  to 
:  lenoeived  by  February  28,  for  the  construction  and  equipment 
if  the  line.  Further  piurticulars  of  the  conditions  of  the  tenders 
fe  the  above-named  tramline  and  branch,  which  together  measure 
Iftata,  may  be  inspected  at  the  Commercial  Department  of  the 
Mgn  Office  between  11  and  6. 

Ion,  If.W. — The  Vestry  of  St.  Pancras  invite  tenders  for  the 
nly  of  dry-back  marine  boilers,  lift,  diameter,  13ft.  6in.  long, 
nk  raperbeaters  and  brickwork  seatings.  Copies  of  specifica- 
te, oonditions  of  contract,  and  form  of  tender  to  be  obtained  on 
'  ilion  at  the  Electricity  Department  Offices,  57,  Pratt-street, 
n  Town,  N.  W.,  on  payment  of  a  deposit  of  £1,  which  will 
b  Ntamable  on  receipt  of  the  specification,  accompanied  by  a 
km  fide  tender.  Tenders  to  be  sent  to  Mr.  C.  H.  F.  Barrett, 
VMtry  clerk.  Vestry  Hall,  Pancras-road,  London,  N.W.,  endorsed 
"Tndv  for  Boilers,  etc,"  by  12  noon  on  Feb.  22. 
im  Ssrtqr. — ^The  Guardians  invite  tenders  for  the  following 
itk  b  connection  with  the  lighting  of  the  Mill-road  Infirmary  : 
iGiafenet  No.  1)  two  dry-lMck  return-tube  boilers,  each  to 
mporate  4,0001b.  of  water  per  hour ;  (No.  2)  three  50-b.h.p. 
MlilBd  engines  and  dynamos,  one  booster,  two  feed  pumps,  one 
M-water  beater,  one  switchboard,  steam,  etc.,  piping,  tanks, 
ib;  (No.  3)  one  secondary  battery  of  900  ampere-hours*  capacity ; 
'Ob. 4) wiring  of  infirmary,  administrative  buildings,  and  nurses' 
■M^iad  cable  connections  from  main  switchboards  to  above 
!  kildiB(^  Tenders  by  March  8.  Full  particulars  will  be  found 
■ov  advertisement  columns. 


fm — The  Electric  Lighting  Committee  of  the  Corporation 
I  ti  noeive  tenders  for  the  supply  and  erection  of  the  following 
1 1^  ^  ^®  extensions  of  the  » municipal  electricity  works : 
IPKtioB  A)  engine-house  plant — 300-kw  steam  alternator  and 
I  iBtv ;  (B)  separate  exciting  plant— 25-kw.  steam  dynamo  and 
|iinfludators ;  (C)  surface-conaensing  plant — condenser,  air-pump, 
"^  '  ing  pump,  and  footplates,  etc.;  (D)  pipework— steam, 
—^  suction,  and  discharge  pipes,  valves,  oil  separator,  etc. ; 
[Rttitebboards  and  instruments — main  H.T.  switchboard, 
iMvand  accumulator  switchboards,  step-switches,  etc.  Tenders 
IflhRh  8.    Full  particulars  will  be  found  in  our  advertisement 


ii— The  Corporation  are  prepared  to  receive  tenders  for 

I  P^Mtion  of  a  central  electric  lighting  station,  consisting  ol 
'^    *  ....  (ffice,  stores,  chimney,  etc.,  in  James- 

tendering  for  the  above  works  may 
itions,  and  conditions  of  contract,  and 
Mil  copy  of  tEe  specification,  bill  of  quantities  and  form  of 
Ur,  at  the  office  of  Mr.  Henry  C.   Marks,  A.M.I.C.E.,  city 


Jm  ^iss-hoaee,  boiler-honse,  office,  i 
^BjNi  Persons  desirous  of  tende 
Jm  jy  ^  drawings,  stipulations, 
jM  ■>ne  cony  of  the  specification 


.rand  surveyor,  36,  Fisher-street,  Carlisle,  on  deposit  of 
j  «LU.Ior  each  trade,  or  £3.  3s.  for  the  fall  set,  returnable  on 
F^Nipt  of  a  bona  fide  tender,  and  the  return  of  the  specification 
I  gJ  Ml  of  quantities.  Sealed  tenders,  endorsed  "  Tender  for 
;  S^de  Lighting  Station,"  to  be  delivered  at  the  City  Engineer's 
ilnby  10  am.  on  Feb.  25. 

.  &  Srism. — The  Corporation  invite  tenders  for  the  following 
lUk  m  oooneetum  with  the  supply  of  electricity  for  electric 
enginee,  condensers,  dynamos,  switchboards,   battery, 

eoMinetors,  poles,  and  other  appurtenances.    Copies  of 

^verification  may  be  obtained  from  Mr.  W.  J.  Jeeves,  town 
~^*  paymeot  of  £25  (to  be  returned  on  receipt  by  the 
Ml  of  a  bona  fide  tender).  Specifications  and  drawings 
^  bitiSB  al  the  temporary  offices  of  Dr.  J.  Hopkinson,  F.R.S., 
I  ViBMria-fltreet^  London,  and  at  29,  Princess-street,  Man- 
Mir,  and  afe  (he  T6wn  Hall,  St.  Helens.  The  Corporation  will 
^  be  prapaiwl  to  consider  any  tenders  providing  for  any 
iteiow  or  oiiiflr  arrangement  or  system  that  a  contractor  may 
Id  spadfy.  Tenders,  on  the  prescribed  form,  must  be 
U  th&  o<Boe  of  the  Town  Qlerk  npt  later  thu^n  Feb.  21, 


(Cheelilre).— The  Wallasey  Urban  District  Council 
invite  tenders  for  the  following  works — viz.,  (a)  engine,  alternator, 
and  exciter  ;  (&)  two  Lancashire  steam-boilers  and  one  water-tube 
steam-boiler  ;  (c)  condensing  apparatus.  Copies  of  the  specifica- 
bions  may  be  obtained  on  appUcation  to  the  engineer,  Mr.  J.  H. 
Crowther,  Gas  and  Water  Works,  Great  Float,  near  Birkenhead. 
A  charge  of  £2.  2s.  will  be  made  for  copy  of  each  specification,  to 
be  returned  on  receipt  of  a  bona  fide  tender.  Sealed  tenders,  on 
the  form  provided  for  the  purpose,  addressed  to  the  Chidrman  of 
the  Gas,  Water,  and  Electricity  Committee,  and  endorsed  *' Tender 
for  Engine  and  Alternator,"  or  any  other  contract,  as  the  case 
mav  be,  to  be  delivered  at  the  office  of  Mr.  H.  W.  Cook,  clerk. 
Public  Offices,  Church-street,  Egremonb,  Cheshire,  by  4  p.m.  on 
March  17.  Contractors  will  be  required  to  enter  into  a  bond  with 
approved  sureties  for  the  performance  of  contract. 

NorthwIelL— The  Weaver  Navigation  Trustees  invite  tenders 
for  the  construction  and  erection  of  the  necessary  electric  power 
plant  for  lighting  and  working  the  new  swingbridges  at  North- 
wich.  The  current  will  be  supplied  by  the  Northwioh  Electric 
Supply  Company,  and  while  the  machinery  will  have  to  be  con- 
strucced  on  the  general  lines  laid  down  in  the  specification,  and 
shown  on  the  drawings,  the  details  will  be  left  lately  to  the  dis- 
cretion of  the  contractor,  who  will  be  expected  to  supf^y  sufficient 
information  and  drawings  to  enable  a  decision  to  be  arrived  at  as 
to  the  suitability  of  his  proposals.  The  specification  and  drawings 
may  be  seen,  and  all  further  information  obtained,  from  Mr.  J.  A. 
Saner,  Engineer's  Office  Weaver  Navigation,  Northwich,  on  and 
after  Feb.  14.  Tenders  and  plans  will  have  to  be  sent  in,  marked 
*'  Tender  for  Electric  Plant,"  and  addressed  to  the  Clerk,  Weaver 
Navigation  Offices,  Northwich,  on  or  before  March  5. 

Shoredlteh.— The  Vestry  are  prepared  to  receive  tenders  for 
the  following  works  for  one  year  from  March  26  next  to  March  1^ 
1899,  inclusive— viz.,  electricity  works  department — (A)  electric 
cables  and  sundries,  (B)  engineers'  stores,  and  (C)  ironmongery, 
tools,  etc.  Samples  may  be  seen  at  the  Electric  Lighting  Station, 
Coronet-street,  Hoxton,  N.  Forms  of  tender  for  all  the  above- 
mentioned  articles  can  be  obtained  on  application  to  Mr.  H. 
Mansfield  Robinson,  clerk,  Town  Hall,  Old-street,  E.G. .  Tenders 
must  be  sent  to  the  Clerk  before  4  p.m.  on  March  8.  Contractors 
or  their  agents  must  attend  at  the  Vestry  meeting  at  the  Town 
Hall,  Old -street,  on  March  8,  at  6.30  p.m.,  and  must  agree  to  pay 
the  trades  union  rate  of  wages  observed  at  the  date  of  the  contract, 
and  to  observe  the  usual  hours  uf  labour  recognised  by  the  trade. 
Forms  of  tender,  with  any  further  information,  may  be  obtained 
from  the  various  departments  of  the  Vestry  or  from  the  Clerk. 

PortsmontlL— The  Corporation  invite  tenders  for  the  supply 
and  erection  of  additional  Lancashire  boilers,  feed  pumps, 
mechanical  stokers,  coal  conveyor  and  elevator,  economiser,  steam, 
feed,  condensing  water,  and  other  pipes,  cheqiier  plating  and 
sundry  ironwork.  Specifications  and  forms  of  tender  can  be 
obtained  from  the  Superintendent  of  the  electric  light  station, 
Gunwharf-road,  or  at  the  offices  of  the  engineers,  Messrs.  Kincaid, 
Waller,  and  Manville,  of  29,  Great  George-street,  London,  S.W., 
on  payment  of  a  fee  of  £3.  3s.,  which  sum  will  be  returned  on 
receipt  of  a  bona  fide  tender.  The  contractor  whose  tender  shall 
be  accepted  shall  enter  into  a  formal  agreement  under  seal,  with 
sufficient  sureties,  for  the  fulfilment  ot  contract.  Trade  union 
rates  of  wages  and  hours  to  be  observed.  Sealed  tenders  must 
be  sent  in  to  Mr.  Alexander  Hellard,  town  clerk.  Town  Hall, 
Portsmouth,  endorsed  ''Electricity  Supply  Extensions,  Contract 
No.  6,"  by  4  p.m.  on  Feb.  22. 

Soplda  (Bulgaria).  —  Her  Majesty's  Secretary  of  State  .  for 
Foreign  Afiairs  has  received  a  despatch  from  her  Majesty^s 
Agent  and  Consul-Geperal  at  Sophia  to  the  eflfect  that 
the  Municipality  of  Sophia  have  issued  a  notice  inviting  tenders 
(a)  for  electric  lighting  of  the  town,  town  hall,  and  fire  brigade 
barracks  ;  (&)  for  an  electric  tramway  for  the  town  and  surround- 
ings. Only  bona  fide  electrical  firms  are  allowed  to  tender. 
Tenders  must  be  in  by  March  5-17,  at  11  a.m  A  deposit 
certificate  of  the  National  Bank  of  Bulgaria  of  £6,0(X)  must 
accompany  each  tender  ;  also  documents  showing  that  the  con- 
tracting firm  has  already  successfully  carried  out  similar  works. 
If  up  to  the  10th -22od  of  March,  at  10.30  a.m.,  a  prooosal  of  a 
reduction  of  at  least  5  per  cent,  per  kilowatt-hour  of  the  lowest 
tender  is  received,  a  new  adjudication  will  take  place  on  the  same 
day  at  11  a.m.  Speoifications  are  to  be  obtained  from  the  Mayor 
of  the  above  town  (8s.  prepaid),  where  tenders  are  to  be  addressed. 
Further  particulars  may  be  obtained,  and  a  copy  of  the  specifica- 
tion and  other  papers  may  be  inspected,  on  application  at  the 
Commercial  Department  of  the  Foreign  Office,  between  the  hours 
of  11  and  5. 

Pembroke  (Irelaad)  — The  Lighting  Committee  are  prepcured 
to  receive  tenders  for  the  supply  and  erection  of  the  following 
plant :  (Section  A)  boiler-house  plant — Lancashire  boilers  and 
accessories,  mechanical  stokers,  feed  pump,  injector,  economiser, 
electric  motor;  (B)  engine-house  plant— high -speed  steam  djrnamos 
and  accessories,  oil-filter,  steam,  exhaust,  feed,  blow-off,  and 
sundry  pipes,  valves,  feed-water  and  storage  tanks,  etc. ;  (C)  over- 
head travelling  crane ;  (D)  Switchboard  and  instruments  ;  (E) 
accumulators  ;  (F)  underground  work— trenching,  cables,  etc.; 
(G)  public  lamps — arc  and  incandescent  street  lamps  and  lamp- 
posts ;  (H)  meters.  The  whole  bound  up  in  one  specification. 
Tenderers  are  at  liberty  to  tender  for  any  one  section,  but  not 
part  of  a  section.  Specification,  with  terms  and  conditions  and 
forms  of  tender,  may  be  obtained  at  the  offices  of  Mr.  Robert 
Hammond,  M.I.E.E.,  the  consulting  engineer  to  the  township, 
Ormond  House,  Great  Trinity-lane,  London,  E.C.,  on  payment 
of  £5.  5s.,  which  sum  will  be  refunded  on  the  return  of  the  speci- 
fication filled  up  with  a  bona  fide  tender.    D^v^qsXa  Qa^«&^HS&i^ 


IpMtfioatloo.  £1.  li.  «Acb,  not  retarnftble.  Tenders,  sealed,  and 
marked  '*  Tender  for  Electricity  Worlc«p"  moat  be  addretieed  to 
Mr.  J.  C*  Manley,  §ecrot«ry,  Pembroke,  and  be  delivered  by 
Mureh  5< 

RESULTS  OP  TENDERS. 

BnlL  -Tbe  tender  of  MeeMr«,  Siemens  Bros,  has  been  iL<>cept4i<^l, 
at  £44«228.  Is.  5d.,  subjoot  to  the  proviiionnl  Approval  of  the 
■ohemo,  and  of  a  suitable  central  site  for  the  power  station,  by 
the  Bckard  of  Trade. 

Abordeaa.  —  The  Town  Council  have  srrcpted  the  tender  of 
Me#'rB.  Mtttbor,  Tlatt,  and  Co.,  Sal  ford,  Manchester,  at  £4,147, 
for  the  fiupply  of  a  new  65(>  h,  p.  engine  and  dynamo,  the  firm  to 
be  paid  an  additional  £00  to  adapt  ttie  en|;ine  for  the  supply  of 
electricity  for  traction, 

Balfaat. — The  Harbour  Commissioners  have  accepted  the  follow- 
tnf*  tenders  for  the  supply  of  electrical  plant,  or  portions  Niereof 
;  which  must  be  of  the  very  best  of  their  respoctive  kinds),  in  oon- 
neetion  with  the  extension  of  the  electric  litrhtin^f  of  the  quays  at 
Belfast  Harbour :  W.  Hartnell,  Leeds,  two  dynamos  :  Williamson 
and  Joseph,  Limited,  London,  one  switchboard  and  liJU  isolating 
switches;  C.  A  Muller,  Bradford.  MK)  arc  lamps;  T.  Scott 
Andereon,  Shedield,  1(N»  (amp  masts;  BriMah  Insulated  VViro 
Company,  Limited,  TVescot,  mains  and  junction  boxes. 

Boetle,— The  Cor tioration  have  accepted  the  following  tenders 
for  boilers,  machinery,  plant,  mains,  and  other  works  required  in 
connection  with  the  supply  of  electrical  energ^y,  in  accordance 
si'lth  plans  and  speciHcHtions  prefksred  by  Mr.  Thomas  I^odwick 
Miller:  (Contract  No,  l)Thos.  Parker,  Limited,  Wolverhampton^ 
boilers  and  economiser,  (\o.  2)  en^^ine^,  dynamos,  and  other 
plant — £11,71*1,  with  allowance  by  contractor  for  pre^^nt  engine?. 
dynamo«,  and  switchboards,  £65()  (No.  4)  British  Insuhited 
Wire  Company,  Limited,  Preecot,  feeders,  distributiui^  mains, 
potential  and  service  lines,  and  maintenance  of  same  for  10  years — 
£lO,<>ftO,  Os.  9d,,  subject  to  measurement  and  schedule  of  prices, 
including  earthenware  in  lieu  of  iron  troughs,  and  leadsheathed 
instead  of  vuloaniseH  cable«,  the  di^^finfr  of  trenches,  and  making 
good  the  streets,  (No.  5)  Thomsn  Parker,  Limited,  running  of 
olootricity  supply  works  and  supply  of  current  for  public  and 
private  purposes,  as  follows-,  for  each  lO^ampere  arc  latnp,  run 
from  one  hour  after  sunset  to  one  hour  before  sunrise  (3.6*20  hours 
per  annum),  £24  ^>er  annum;  for  each  lO-umpere  arc  lamp,  run 
from  one  hour  nfc«r  sunset  to  midnight  (1,810  hourH  per  annum), 
£12  [^ter  annum  ;  for  e»<4)  lamp-hour  added  or  deducted  from 
above*  l'55d. ;  for  each  incandeffoent  lamp  used  for  public  lightint;, 
3d.  per  unit  ;  for  remainder  of  current  up  to  guarantee  of  lO0,(KK) 
units  per  annum  for  public  and  privaf^  purpKiaeK.  3'7«')d.  per  unit  ; 
for  first  25,<MM>  unitx  above  ifuaranteee,  l'75d,  per  unit  :  for  second 
23,<MMt  unit4i  above  guarantee.  I '2dd.  per  unit;  for  every  unit  in 
excers  of  KW.OilO  unitu,  Id.  jier  unit. 


BUSINESS  NOTES* 

LyBa.— We  understand  that  Prof*  fiobinson  has  been  engaged 
to  report  and  advise  on  the  oioctric  lighting  of  the  town. 

Wolverhampton.  ^The  f^cal  i  \  jvernment  Board  have  sanctioned 
the  borrowing  of  £9,*MN>  for  the  purposes  of  electric  lighting. 

SAllBff.  —The  Electric  Lighting  Committee  wilt  nhortly  submit 
a  report  ta  the  OiHf.rict  Council  on  the  subject  of  the  propo«ed 
application  of  incande«cent  lamf-is  to  the  arc  !amp-(K>flti. 

&oatliall>Norwood.  ^The  hi<^trict  (/Quncil  have  decided  to 
MUppori  the  claims  for  licen)«eit  mode  by  the  New  Mutual  Tele 
phone  Company,  Limited),  of  Manchester,  and  by  the  Corporation 
of  4*lasgow, 

RoAknall  Torkard.^At  the  taiit  monthly  meeting  of  the  Urban 
District  Council  a  letter  of  the  New  Mutual  Telephone  Syndicate, 
Limite<l,  appealing  to  the  Council  for  support,  was  referred  to 
a  committee. 

M fcMWfUl^, ^Tbe  committee  of  the  whole  Council  have  reported 
that  tbey  have  retolved  to  send  the  Board  of  Trade  notice  of 
opposition  to  the  application  of  the  Electric  Supply  Corporation 
to  supply  electricity  in  Hsmsgate. 

Aturtto*  —The  8ociet«*  Doneayrou/^  In  Hruosels,  rue  dee  dou^s 
A|W»tre«(  No.  t^,  will  on  March  2  sell  by  auction  the  electric  installa- 
tion of  the  (irand  Hotel  in  Brussels.  The  accumulators  and  the 
dynamos  are  not  included  in  this  sale, 

KirMoftldr*— At  Kirkcaldy  i''^ii.>"  r.^.^n'-'^i-^"  -^^  \i.^»v*fty  night 
a  letter  was  read  from  theses  Iraciion 

C6mpany  stating  his  oompnn  *:  up  ulie 

qooAtlon  of  building;  and  etfuippiug  »i»  uilocLntt  trAttiway^ 

DudtoF*  -We  ore  infonnod  that  the  Electric  Traction  Comfiany 
have  accepted  a  tender  for  eon  verting  the  steam  tram  line  from 
Dudley  to  Stourbridge  into  an  electric  line,  artd  the  isork  is  to  be 
executed  wiihtn  ^i%  months  from  the  date  of  its  oomiMtioeaient. 

YsroioaUi.— The  Yarm:>uth  and  Gorleston  Tramway  Company 
have  entered  into  provisional  agreements  for  the  purehaee  of  the 
Yarmouth  *Bu«  Company's  undertaking.  It  ie  tntanded  to  trans- 
form the  stables  into  a  station  tor  the  geaeration  of  el#otric  |JOwer. 

Ayt. — Ttie  Harbour  Trutfteett  have  reoolved  to  take  a  supply  for 
10  arc  lamp*  (1^  tmi#res^  from  the  town.  A  committee  han  been 
apiiointed  to  make  the  neoeseary  arrangements,  Mr,  Puller  i«  to 
oonsuli  with  the  trustees  ai  to  the  plant  and  superintend  tho  work. 

Ptmnateaa.— At  the  meetiair  of  the  Vestry  last  week  a  motion 
^*That  in  the  opinion  of  this  Veetry  the  time  luui  arrived  for  the 
Vrntry  to  tAko  tfaf  aiCMmy  ilopi  to  o'btftiii  a  provliional  ord^r 


iligl 


for  the  purpose  of  electric  lighting,*'  was  diaeoesod,  b«l  m 
poned  until  October, 

Graat  NerlHerit  Telecraiih  C^impwiy.  —  The  systm  ol 
the  tratfic  accounts  of  this  Company  havtnc  beeo  all 
ap^iean^  to  be  very  ditlicuk  to  make  up  the  monthly  ilwiBo 
in  the  ?ame  way  oji  hitherto,  and  conseciuontly  no  m«mUilj 
will  bo  published  in  future. 

Bforley.— The  electric  lighting  of  tho  town  has  bt«i  I 
It  IS  tho  intention  of  the  Electric  Lighting  Committeo  to 
electricity  free  of  charge  from  the  14th  inst.  to  Mardi  I 
premiies  where  the  wirmg  is  complete  and  the  tnstallarfos 
the  test  s[)ecified  by  the  Cor^jorstion, 

Xaetain  Telegra^li  Company.— At  an   ejitraanlbar|r 
meeting  of   the  Ea«tern   Telegraph  Comjiany,   Limilod*  I 
the   I5th  inet.  at  Winchester  Hoaaa,  the  Maiqaia  of  l^wi 
presiding,  the  following  article  of  aeeooiation  urae 
tinuint;  directors  may  act  notwithstanding  any  vj 
body." 

Celiryii  Bay.— The  following  resolution  has  been 
the  Uisirict  Council :  **  That  the  surveyor  prepare  oa 
schomo  in  connection  with  the  electric  lightmg  of  tbo 
that   will   provide    for    the    engine-room    beini; 
promeriode  itaelf,  in  order  to  expedite  the  work  in 
season." 

Bsuifor.^Tbe  Council  have  appointed  a  sub-comi 
tng  of  six  members  (three  represeviting  the  electric  ' 
representing  the  gas  party)  to  consider  and   make 
tions  upon  the  report  of  the  special  Gas  and  EleoUlO 
with   power    to  caII   in  expert  and  other  evideoeo 
necessary. 

Hull,— The  Council  have  decided  to  apply  to  the  Board 
ip  sanction  the  borrowing  of  £^0,04 K)  for  the  tmrpoei 
the  tramways.  Hull  has  now  definitely  adopiea  toe 
electric  system,  and  probably  within  a  couple  of  moatba  ti 
of  Hessle  rood  with  wood  and  the  laying  down  of  tlia 
system  will  be  started. 

Brooh  Kleotiloal  Knglneerlas  Campaajr*    Limit a< 
informed  that  the  directors  of  the  Brush   Electrical 
Company,   Limited,  have  declared  an  interim  dividend 
of  6  per  cent,  per  annum  on  the  preference  shares 
year  ended  Deo.  ^1  last.     The  transfer  books  will  be 
March  2  to  U»,  1898,  inclusive. 

Appolnimanto  Vaemat.  —The  boro u ^  f ^   -*  ' ^  -i  bi 
advertising  for  a  shift  engineer,  and  th« 
are  about  to  ap|X>tot  an   eloctrician^nc  [• 
station.— The  London  School  Bosrd  require  tor  the  inM 
*' Shaftesbury,'*  off  Orays,  £«««x,  a  stoker   mochaoio 
practical  knowledge  of  electric  lighting  apparatue  i 
boilers. 

LoadoadariT'  -  At  the  monthly  meeting  of 
Commissioners  last  week  a  letter  from  Mr, 
engineer  to  the  Corporation,  y  -  -  a  sciieuic  tur  ti 

tion  of  the  (piays  with  electri>  •   rate  of  2id,  |4r 

discussed      It  wa«  decided  to  v..  .^  a   from  the  gaa 
they  could  tmpro%^  tho  lighting,  and  at  what  coat*  ^ 
other  stetisu 

Ifelbotinia  (Vtetorta).  — A  telegram  to  tho 
Messrs.    Horn   and    Bakowell.    two    leodmg 
Australia,  have  left  by  tho  "  for   Loodoo 

<lreat   VVeetern    Railway   ana  Power    C>MB| 

English  capitalists.     The  oompauy  [k     sssts  vol 
r>f  land,  together  with  the  right  to  nonaftruot  a  rail 
Hobart  wiui  the  Mount  Lyell  and  Zeohao  district, 

Smoklac  Coae«rt.— Meesrs.    llrake    and   fiorbaoi^e 
sinolcm^  concert   took    place   at   the   Groeveoor  Hal] 
evening.     A  very  large  audience  enjoyed  an  oxcoUant  p 
and  al»o  liquid  refreshmenta  of  various  kinda  tho  mpfilir 
was  cut  short  at  10  o'clock.     Mr.  I£ernard  Ilraka,  who 
chair,  mentioned  that  during  the  pout  year  £l,()Oi)  had 
to  tbe  staff  for  bonuses  under  the  prolU  eharing 
by  the  firm  »ome  years  ago. 

Free  Wlriag  CaflBpoBT      " ^"-^taiid  tiiat  i 

l/irti  \Vanr*ge»  \\C, ,  K  '  hat  f|lV0O  I 

National  Electric  Fr«>e  v         ^  ^  .ny.  Limited, 

and    erecting  a  complete    inntaliauon    for    electhoally 
Downs  Hon  no,  near  VVantage.     The  wiring  U  all  to  bm 
company's    patent    twin    sysiam.      The 
steam  eng me,    boiler,   dvnamn,  suirago  battortos, 
mains,  houAO  wiring,  ana  tittloga, 

Loweaiofl.  —At  the  laat  mooting  of  the  Town  OmocII 
^.w.....irt«.^  rofiorted  la  favour  of  tSo  Honifall  doeln 
ire  and  loroed  draogbt,    Tbo  aoel  onu 
Mar^h  had  boon  praotloally  dooidod  oo  aa  tlio 
i»i«ctric  Mtati  m,  and  there  woold  bo  plooty  of  room  '' 
deeuuct4>r.     ft  woa  reiiolved  to  refer  the  qoeatioo  to 
(x)mmittoe  to  obtain  teodare  and  apply  for  a  kiaa, 
combining  tliia  with  the  elaotric  light  scheme. 

Poplar  -  The  report  of  the  Electrio  Liffatnif 
tuonr)>*  that  the  Boord  on  2Ut  inst,  conrfor  tm 
mend«tion  of  tho  committee  -vii.!  '*T1ml  thm 
once  to  act  upon  ita  provisional  order,  and  to 
withm  the  oompulaory  area  at  the  earliost 
and  that  tho  Blootric  Lighting  Committoe  be  li 
tho  nocoseary  etope  to  carry  this  resolution  into 
it*  •r\UMy  fnim  time  to  time  for  tho  approval  of  llio 

Whltaluireo.  —In  moving  tht  oooinnilio&  of  llio 
Water  and  Electric  LighUng  Commitloe  al  tlie  lul 
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Aldflrman  Mnaf^rave  said  the  opOortutiity  had  offered  for 
laee  of  the  propertiee  on  the  Weet-strand  mentioned  in 
tee,  and  the  committee  f^^lt  that,  with  a  view  to  beinff  in 
>f  their  requirements,  the  opportunity  should  not  be  Tost, 
er  was  in  negotiation,  and  they  hoped  and  expected  that 
ine  of  a  very  short  time  the  property  would  be  secured. 
MB.— The  Gas  and  Electric  Lif?h ting  Committee  of  the 
oncil  have  had  a  conference  with  Prof.  Kennedy,  London, 
g  engineer  to  the  Corporation,  in  regard  to  the  extension 
ictric  lighting  system  to  the  west  end  of  the  city.  The 
of  ntiliaing  t^e  city  refuse  in  the  generation  of  electricity 
D traducing  electric  traction  for  the  tramways  was  also 
inder  the  notice  of  Prof.  Kennedy,  who  stated  tliat  he 
al  with  both  these  points  in  a  report  he  would  present  to 
I  Council. 

t— The  Belfast  Wholesale  Merchants  and  Manufacturers* 
too,  Limited^  propose  to  organise  a  deputation  to  wait  on 
Council  on  an  early  date  with  the  object  of  urging 
I  Corporation  the  necessity  of  taking  steps  to  organise  a 
il  telephone  service  in  the  interests  of  the  oltzens  of 
-A  committee  has  been  appointed  to  consider  the  ques- 
iectric  traction  for  tram  service,  and  generally  with  r^aixl 
and  rental,  and  the  altematiye  of  the  purcba«e  of  the 
foompany's  property  by  the  Council,  and  report  thereon. 

r.— At  the  last  meeting  of  the  Council,  the  Electric 
I  Committee  recommended  that,  in  consequence  of  the 
d  demand  for  the  light,  the  proposed  loan  be  increased 
1,000  to  £6,000,  to  enable  them  to  lay  down  extra  plant, 
r  to  Mr.  Finch,  Mr.  Wreford  said  the  question  of  making 
lie  refuse  for  obtaining  powsr  to  generate  the  light,  as  it 
D  tried  in  other  places,  had  not  been  lost  sight  of.  The 
fu  adopted.  It  was  btated  that  the  greater  number  of  the 
ipi  for  street  lighting  had  now  been  delivered,  and  they 
eteited  at  once. 

■gile  Fymneai—  dee  Cables  Teiegrapbiqnes.— This 
ly  was  entrusted  with  the  laying  of  a  second  cable  from 
)  New  Vork,  in  consideration  of  which  the  State  gives  an 
nbTeotion  of  £32,000.  On  the  strength  of  this,  two  years 
vcent.  debentures  were  issued.  The  Company  has  under- 
0  lay  the  cable  by  the  end  of  March.  1898,  and  the  Society 
epbones  was  to  do  the  work.  Difficulties  have  arisen  which 
NO  overcome  by  the  formation  of  a  new  company,  the  Soci^t^ 
le  Francaise  des  T^l^graphes,  with  a  capital  of  £400,000, 
tti  taken  over  the  contract. 

it^  rreneli  Copper  Company.— A  circular  which  has 
■hI  to  the  first  mortgage  debenture-holders  of  Elmore's 
Patent  Copper  Depositing  Company,  Limited,  states  that 
letoie  have  received  a  proposal  for  the  purchase  of  the 
n'  iharee  of  the  Soci^te  Fram/aise  d'Electro-Metallurgie, 
KMtltate  practically  the  main  asset  of  the  Company.  The 
draw  shares  will  enable  the  sum  of  6s.  in  the  £  to  be  paid 
int  mortgage  debenture-holders  in  discharge  of  their  debt. 
iiB|^  of  the  latter  will  be  held  at  Winchester  House  on 
day,  23rd  inst.,  to  consider  the  proposal. 
If  iMdea  Beetrie  Ilg litlBff  Company,  Limited.--  We  are 
i  th$t  the  directors  of  this  Company  have  decided  to  recom- 
tJM  shareholders  the  payment  of  the  following  dividends, 
10  the  completion  of  the  audit :  on  the  preference  shares, 
bare  for  the  six  months  ended  Ddc.  31,  1897,  making,  wi&h 
in  dividend  already  paid,  a  total  distribution  of  6  per 
the  year;  on  ordinary  shares  Nos.  40,001  to  80.0<K)  £1 
»  for  the  year,  and  on  ordinary  shares  Nos.  80  001  to 
k  7d.  per  share  for  the  year,  being  a  discribution  at  the  rate 
ceot.  for  the  year  ended  Dec  31.     Both  dividends  will  be 

0  March  3,  1898. 

—At  the  last  meeting  of  the  Port  and   Docks  Board,  a 

1  received  from  the  law  agent  forwarding  a  print  of  the 
od  Hill  of  Howth  Tramroad  Bill,  and  advising  that  a 
w  presented  against  it.  In  bis  letter  the  law  agent 
the  various  clauses  and  powers  of  the  Bill,  and  pointed 
these  powers  for  the  use  of  the  roadways,  etc.,  would 
interfere  with  the  control  of  the  quays,  bridges,  and 
»t8  under  the  control  and  jarisdiciion  of  the  Board. 
I  approved  of  the  report. — At  a  special  meeting  of  the 

Council  on  the  16th  inst.,  a  report  of  the  subcommittee 
( traction  was  discussed 
■IsW. — The    Electric    Lighting    Committee's    revenue 

for  December  shows  a  balance  of  £1,184  income  over 
re.  The  balance  of  the  revenue  account  at  the  end  of 
t  amounting  to  £1,618  9«.  4d.,  has  been  transferred  to  a 

00  and  contingencies  account  to  meet  future  expendi- 
noference  has  been  arranged  between  representatives  of 
ration  and  the  National  Telephone  Company  for  the  28th 
rae  proposed  at  the  last  Council  meeting  to  renew  the 

1  for  a  license  to  the  Postmaster-General.  The  Mayor 
was  no  objection  to  another  application  being  made, 
itter  would  be  dealt  with  in  committee. 

y.—The  Park  and  Electric  Lighting  Committee  have 
ied  the  appointment  of  Mr.  Thos.  L  Miller  to  report  on 
I  of  electrical  supply  to  be  adopted  uivder  the  Barnsley 
iffating  Order  of  1890,  and  to  design  and  superintend 
■etion  of  the  works,  exclusive  of  the  buildings.  The 
I  specification  of  the  works  are  to  be  subject  to  the 
f  Mr.  A.  Burnley  Holmes,  M  I.C.E.,  and  a  commission 
itb  is  to  be  paid  to  Mr.  Miller  and  Mr.  Holmes  upon  the 
lilectrieal  works,  exclusive  of  buildings.  The  further 
ilipalate  the  appointment  of  a  resident  electrical 
d  toe  required  visits  by  Mr.  Miller  and  Mr.  Holmes. 


ftwaaaea. — The  Swansea  Tramway  Company,  who  have  been 
negotiating  for  some  years  with  the  Swansea  Corporation,  have 
now  practically  come  to  terms  with  another  oastomer  for  the 
undertaking.  Advertisements  now  appearing  in  the  London  Press 
and  circulars  sent  to  shareholders  call  a  meeting  of  the  share- 
holders in  London  on  25th  inst.,  at  noon,  for  the  purpose  of  con- 
sidering, and,  if  thought  advisable,  of  approving,  so  far  as  the 
same  sflfects  the  holders  of  the  Sveansea  Tramways'  capital,  the 
terms  of  agreement,  dated  9th  inst.,  between  the  Swansea 
Improvements  and  Tramways  Company  and  the  British  J^^lectric 
Traction  Company,  for  the  sale  of  the  undertaking,  property,  and 
assets  of  the  Swansea  Company  to  the  Traction  Company. 

Soath  Anatralla. — We  are  asked  to  insert  the  following: 
"  During  the  last  session  of  Parliament  in  the  colony  of-  South 
Australia  an  Act  was  passed  in  favour  of  the  South  Australian 
Electric  Light  and  Motive  Power  Company,  which  gives  to  this 
company  practically  a  monopoly  of  the  electric  light  and  motive 
power  business  throughout  the  colony.  One  of  the  promoters  of 
the  Bill  was  Mr.  W.  W.  Crawford.  M.LM.E.,  C.H.E.,  A.LE.E., 
the  representative  in  Australia  of  Messrs.  Johnson  and  Phillips, 
to  whom  orders  for  the  Port  Adelaide  plant  have  already  been 
transmitted.  Mr.  Crawford  is  a  large  stockholder  as  well  as  a 
director  of  and  consulting  engineer  to  the  company.  Messrs. 
Johnson  and  Phillips  have  now  depdts  at  91,  Pitt-street,  Sydney^ 
and  Brookman's- buildings,  Adelaide." 

Hoimslow. — At  the  last  meeting  of  the  Hounslow  District 
Council  Mi,  Clifton  Robinson,  the  manager  of  the  tramway 
company,  attended.  Tne  Works  Committee  recommended  that 
the  passage  of  the  line  through  Brentford  should  be  assured  ;  that 
the  company  deposit  enough  money  to  pay  one-third  of  the  cost 
of  purchasing  the  frontage  of  Treaty  House  and  altering  the 
roadwav  to  be  widened  there ;  that  a  double  line  be  laid  throughout; 
and  a  clause  be  inserted  as  to  the  use  of  proper  material.  The 
Council  gave  their  consent  to  the  company's  proposal,  and  an 
agreement  embodying  the  above  conditions  was  signed.  From 
the  remarks  of  members  it  appeared  that  the  Council  favoured  the 
extension  of  the  lines  through  the  Staines  and  Bath  roads,  and 
from  Isleworth-corner  through  to  Twickenham. 

Taunton.— At  the  last  quarterly  meeting  of  the  Town  Council 
the  Electric  Lighting  Committee  reported  that  they  were  receiving 
applications  for  the  electric  light  in  various  parts  of  the  borough, 
and  particularly  in  the  districts  of  the  Nursery  Estate  and 
Rowbarton.  A  considerable  addition  to  the  plant  was  absolutely 
necessary  for  the  present  supply  and  demands,  and,  the  committee 
being  of  opinion  that  the  questions  of  meeting  the  present  necessity 
and  providini;  for  extensions  should  be  at  once  considered^  they 
had  prepared  and  sent  to  each  member  of  the  Council  an  estimate 
of  the  total  amount  which  would  be  required— viz.,  £10,000.  An 
animated  discussion  followed,  and  in  the  end  the  report  of  the 
committee  was  adopted,  and  it  was  decided  that  application  should 
be  made  to  the  Local  Government  Board  for  their  sanction  to  the 
borrowing  of  £10,000,  repayable  in  30  years  by  means  of  a  sinking 
fund. 

Slirewabnry. — At  the  quarterly  meeting  of  the  Town  Council 
the  report  of  the  Water  and  Lighting  Committee  was  adopted.  It 
stated  that  the  Shrewsbury  electric  lighting  provisional  order  had 
passed  the  standing  orders  of  the  Board  of  Trade,  but  a  memorial 
had  been  deposited,  signed  by  six  persons,  nearly,  if  not  all,  of 
whom  are  largely  interested  in  the  gas  company,  objecting  to  the 
purchase  by  the  Corporation  of  the  undertaking  of  tbe  Shropshire 
Electric  Light  and  Power  Company.  The  agreement  between  that 
company  and  the  Corporation  was  laid  on  the  table,  and  the  com- 
mittee recommended  that  the  corporate  seal  be  affixed.  The 
committee  have  been  advised  that  it  will  be  necessary  in  a  short 
time  to  increase  the  works,  so  as  to  meet,  not  only  the  demands  of 
private  customers,  but  also  to  provide  for  the  lighting  of  the 
streets  and  public  buildings,  and  negotiations  had  been  entered 
into  with  a  view  to  the  purchase  of  additional  ground  for  new 
works  at  a  cost  of  £800. 

Islington.— The  report  from  the  Electric  Lighting  Committee, 
adopted  by  the  Vestry  states  that,  in  consequence  of  the  great 
demand  in  the  district  for  electrical  energy,  the  new  machinery  is 
rapidly  becoming  loaded,  and  that  in  order  to  satisfy  the  require- 
ments of  intending  consumers  it  is  necessary  that  additional 
machinery  should  be  placed  on  order  without  delay,  it  being 
probable  that,  even  if  ordered  at  once,  it  will  only  just  be  ready  to 
meet  the  increased  demand  during  the  coming  winter;  and  recom- 
mending that  the  additional  plant  referred  to  in  the  engineer's  esti- 
mate given  below  be  placed  on  order,  and  that  the  cost  be  raised  by 
loan  as  heretofore.  The  engineer's  estimate  is  as  follows  :  two 
boilers,  1,500-h.p.  engine,  1,300-kw.  alternator,  £7,180;  steam  and 
exhaust,  pipes,  feed  pipes,,  beater,  pump,  and  injector,  £818  ; 
foundations,  settings,  flooring,  excavations,  etc  ,  and  contingencies, 
£1,282;  battery,  instruments,  regulators,  boosters,  exciter  board, 
cable,  meters,  etc.,  £2,720— toUl,  £12,000. 

Cliester. — The  question  of  discount  or  rebate  to  consumers  was  . 
considered  at  a  recent  meeting  of  the  Electric  Lighting  Committee, 
and  after  a  long  discussion  it  was  resolved  that  discounts  on  the 
followinfir  scale  be  allowed— viz.,  from  300  to  1,000  units  5  per 
cent.,  number  of  customers,  69  ;  1,000  to  5,000  units  7^  per  cent., 
34  ;  6,000  to  10,000  units  10  per  cent.,  4  ;  10.000  to  15,000  units 
15  per  cent.,  I  ;  over  15,000  unite  20  per  cent.,  2  ;  total,  110 
customers  ;  and  that  it  be  notified  that  a  reduction  to  consumers 
all  round  will  be  made  for  the  current  year  to  5d.  a  unit,  and  for 
motive  power  to  3d.  per  unit,  consumers  with  two  or  more  shops 
or  premises  served  with  the  current  to  be  treated  as  one  consumer, 
and  the  city  accountant  to  send  a  credit  note  to  the  consumers  for 
the  amount  of  the  discount  allowed.    The  appointment  of  resident 


•nginoor  ROfi  tnanajzer  wM  (xynsiderad,  and  Urtni  wers  uTMif^ 
with  Mr.  Thursfietd  far  undertaking  the  duty,  the  engRgemont  to 
b«  terroinAble  by  either  pArty  giving  to  tbo  otber  three  oftleodAr 
months'  notice. 

CbelBeA.^At  the  laat  meeting  of  the  Veetry  WorkB  Committee, 
tbe  veirtry  clerk  and  the  eurveyor  reported  at  lenjjth  upon  the 
Metropolitan  Electric  Supply  Company 'a  BilL  By  Section  3  the 
company  eougbt  power  to  lay  th«j  nece»ftary  cable  under  the  ro«id 
way  of  Harrow  *  road,  together  with  the  necessary  conduits,  pipe*, 
tDbee,  or  coverings,  and  other  conveniences  and  appliances  in 
connection  therewith.  The  eurveyor  reported  that  tlieee  **con- 
veniencet  '*  to  the  company  were  generally  the  caoee  of  much 
inconvenience  to  the  public  when  tbey  were  placed  in  the  public 
■treetfl,  and  he  therefore  thought  the  V'estry  should  oppose  tht; 
laying  of  any  mains  in  Harrow  roadt  unless  the  company  would 
andeitftke  to  supply  electricity  for  public  and  private  purpo«e«* 
al  Keoeal  Town,  at  a  cost  of  not  more  than  4^d,  per  unit.  The 
Vestry  agreed  to  oppose  the  sobeme  altogether  if  they  could  not 
get  0  better  understanding  than  4^d.  per  unit.  The  committee 
also  agreed  to  recommend  the  Veatry  to  consider  the  question  of 
purchasing  the  Chelsea  Electricity  Supply  C^impany. 

Cardlir,  — At  a  meeting  of  the  Electric  Tramways  Committee  of 
the  Cardiff  Corporation  held  last  week,  the  Chairman  mentioned 
that  at  Blackpool  Colonel  Cardew,  who  held  a  local  enquiry,  bad 
reported  agaioat  overhead  wires.  It  was  pointed  out  to  him  that 
oonduit  wires  were  not  so  sstiffactory,  but  he  stated  that  if  the 
members  of  the  Council  wanted  any  information  they  should  visit 
Bremen*  Hamburg,  or  other  towns  on  the  Continent,  A  deputa* 
tion  had  been  ap^xiinted  at  Blackpool  to  visit  certain  places  on  the 
Continent,  and  he  put  it  to  the  meeting  whether  a  similar  step 
should  be  taken  at  Cardiff,  The  following  reeolution  was  passed  : 
**That  the  foUowino  gentlemen,  appointed  by  the  Cooncil  on 
May  10, 1897— viz.,  the  Mayor,  Alderman  Carey,  Mr.  J.  H.  Hallett, 
the  borough  engineer,  and  the  electrical  engineer — be  directed  to 
make  further  enquiries,  and  to  visit  such  place  or  places  as  mav  be 
reasonably  necessary  to  ascertain  the  best  measures  for  providing 
energy  for  working  the  proposed  electric  tramways  and  the  beet 
system  ot  traction,  and  report  to  the  committee  thereon/' 

LewlahAiiL— At  the  last  meeting  of  the  District  Board  a  letter 
was  received  from  the  Great  Western  Electric  Light  and  Power 
Company  consolidating  their  proposals  as  follows :  'If  the  consent 
of  the  Board  be  given  to  the  grant  of  a  provisional  order,  on  the 
terms  of  the  draft  deposited — with  such  moditications  as  may  be 
agreed  upon  to  bring  it  into  harmony  with  the  arrangements 
•tiggestea— the  company  will  be  prepared  to  undertake  the  dust 
destiruotion  at  cost  prioe,  guaranteed  not  to  exceed  U.  6d.  per  ton  ; 
and  in  connection  therewith  to  take  over  the  dust  destructor 
recently  erected,  at  the  price  paid  by  the  Board  to  the  makers  for 
it,  and  work  it  at  once,  pending  the  erection  of  electrtc  supply 
works,  when  the  oombinod  operations  would  be  carried  on.  The 
company  offer  t<i  insert  a  clause  in  the  order  giving  to  the  Board 
the  right  of  taking  over  the  order  when  granted,  on  payment  of 
cost  incurred «  in  which  event,  of  course,  the  arrangement  as  to 
the  doatructor  would  not  take  effect.  The  company  also  propose 
to  introduce  the  Brighton  system  of  supply,  with  the  same  method 
of  charge  for  current — \H  ,  to  private  consumers  .'^d.  per  unit  after 
the  first  hour  at  7d.,  and  for  the  public  lighting  2*i.  (>er  unit  after 
the  first  hour  at  7d»  Under  this  arrangement  the  public  lamps 
would  be  supplied  with  16-c.p.  lamps  at  a  cost  of  about  .^3^  Ai. 
per  annum.  The  matter  was  referred  to  the  Works  Committee— 
for  this  pur^ioee  to  consist  of  the  whole  Board— for  consideration, 

Newlaitoii.— At  a  meeting  of  the  Vestrv  of  St.  Mary  on  the 
Kith  inst.  a  report  was  rwwived  from  the  Electric  Lighting  Com- 
mittee recommending  (a)  that  the  plans  and  specification  as  sub 
mitted  by  Messrs.  Kincaid.  Waller,  and  Manville  for  Ihe  erection 
of  the  buildioes  for  the  electric  lighting  station  in  Penfose-street, 
Walworth  road,  be  approved,  and  tenders  invited  for  tbe  execu- 
tion of  the  work  ;  (A)  that  auplicatioti  be  made  to  the  London 
County  Council  for  a  loan  of  £40,000  to  enable  the  Veetry  to 
comply  with  the  provisions  of  tbe  Newington  Electric  Lighting 
Order,  18D7>  such  loan  to  be  receivable  m  four  instalments  of 
£IO,(MN>  as  the  work  proceeds,  and  refAid  within  a  (period  of 
50  y earl  with  interest,  the  firet  of  aiioh  annual  instalments  tu  be 
deferreri  for  a  period  of  five  jrears  from  the  date  of  tho  loan  ;  {c] 
that  tho  clerk  bo  instructed  to  notify  to  the  pariihioners  by 
advertisement  in  the  South  London  FrtM,  and  by  circular,  of  tbe 
intention  of  the  Vestry  forthwith  to  proceed  with  the  erection  of 
an  electrtc  lighting  station  in  Penroee-street,  Walworth  road,  in 
order  that  the  lighung  of  the  main  roads  of  the  parish  may  be 
improverL  and  shopkeepers  and  private  householders  eoablea  to 
obtain  electric  energy  during  tbe  ensuing  winter  at  the  lowest 
|»ossible  prioe,  and  urging  the  pariahionera  to  support  their  own 
municipal  undertaking  by  declining  to  take  a  supply  of  electrie 
energy  from  any  otber  persons  or  company  working  in  competition 
with  the  Vestry. 

Basrew.— The  Electric  (^mmittee  reported  at  the  Uet  meeting 
of  the  Council  that  they  had  written  to  Mesers.  Viekert,  Sons. 
Mid  Maxim,  Limited,  stating  that  having  now  accepted  tencioni 
(dr  the  n^eeetiiry  electnc  lighting  plant,  and  being  aniious  to 
Atnuif«  tm  a  motor  load  i(  possible,  so  as  to  utilise  their  plant 
dvrlnff  Ibt  daftioM^  tbey  woald,  tberofor%  be  in  a  poeifiioii  to 
tnpfkf  tbe  ooiwfiaiiy  oa  very  special  lonas  for  this  par  pose.  The 
•eeretary  of  the  company  replied  that  they  had  now  under  con 
•Ideraiion  the  tjuestion  of  laying  down  an  eteotrio  power  plant  of 
their  own,  but  that  they  would  lay  tbe  town  clorkV  letter  bt^foro 
the  Board  on  the  firet  opportunity.  Tho  Local  i  iov  ornmont  Board 
have  aanctioned  tbe  borrowing  of  £20,uuO  (or  eieetm  %btiog 
pupcmei.  at  the  same  time  slating  that  tiMy  were  aol  prOMfod 
to  iuiotion  tbe  borrowing  aoder  the  Kloolrio  Lifrbttfifp  M  ftod 


tbe  Public  Health  Act,  1875.  of  the  mm  of  £1,01 

estimate  for  the  provision  of  the  ^Ite  of  the  mmtwml 
would  give  their  approval   under  Article  7  d   tkm 
Furnese  Order,   1894,  to  the  appropHatioo  of  the  led 
to  be  used  for  tbe  purpioeee  of  tne  electric  tighl  on 
being  furnished  with  a  plan  showing  tbe  land,  aad 
by  colour  the  p^rt  proposed  to  be  apntopriatea.     ti  wio 
that  consideration  of  the  matter  be  aef erred,  and  thai  j 
clerk  bo  directed  to  see  the  Board  (horoon  wheo  aon 
London.     Tho  ro(K>rt  was  agreed  to. 

Sheffield. —The  Ck)rporation  have  awarded  Mr.  Jetei 
U lobe  Tube  W^orks.  Wednesbury,  a  premittm  for  tho 
2!ubmitted  to  them  for  tbe  poles  for  their  eleolrto  ini 
have  also  decided  to  order  a  large  num  ber  of  tftio  polii  I 
^me  firm.  The  design  selected  is  of  omameotol  d 
meeting  of  the  Parliamentary  Committee  wae  hold 
lost,  for  the  purpose  of  considering  the  lettor  reoo 
Council  from  Messrs.  Broomhead,  Wightmao,  and 
pending  tbe  negotiatioiis  for  the  sale  of  tbe  aoderta^fa 
Shelfield  Electric  Light  and  Power  Companv,  on 
certain  reflections  made  on  tbe  good  faith  of  tne  dire 
company  by  several  members  of  tbe  Council  at  the  1 
Considerable  discussion  took  place,  and  eventoally  tlio  i 
resolution  was  passed  :  '*  That  this  committee  bos  hn 
regret  that  the  negotiations  with  the  Sheffield  Electrie  1 
Power  Company,  Limited,  for  the  purchaee  of  its  uodor 
the  Corporation  have  been  suB{)ended  in  oooeequeoce  uf  \ 
statements  and  insinuations  having  been  made  in  the  f 
against  tbe  directors  of  the  company,  and  this  commtttotl 
expresses  its  opinion  that  the  directors  are  fnllf  ac«|tuuod] 
improper  secrecy  or  conduct  in  connection  with  the  i 
between  the  company  and  tbe  Coruoration»  and  tnii 
terms  as  agreed  to  by  the  Council  will  be  accepted  by  tbo  I 
and  shareholders  of  the  said  company  ;  and  that  a  eopjr  ] 
resolution  be  forwarded  to  tbe  directors  of  the  compaDy.    ' 

SentXiport.— The    Electricity    Committee  have 
following  report  of  Mr,  C.  D.  Taite,  tbe  boroogh 
neer.  on  tbe  proposed  extensions  of  the  maiiia,  oto.,  eio  i 
£1,57H      The  practical  resulu  of  the  oompletloo  of  thkl  i 
will   be :  In  case  of  one  feeder  failing  tbe  othor  thrio 
affected,  and  in  most  casee  it  would  oiity  bo  IM 
over  to  another  feeder  at  one  of  the  bub'StaHoae  in  orilor  I 
the  district  whose  feeder  has  failed.     At  preeeot  a  i 
of  the  feeders  means  a  complete  ceesation  of  supply  i 
is  removed,  or  at  any  rate  located.     Work  could  be  c 
the  high  tension  mains  without  disturbing  the  low  t« 
This  can  only  partially  be  done  at  present,     Efooli 
be  able  to  supply  a  distinct  low-teoiloii  oo6wofk«  bvi  Ia] 
necessity  these  network?  could  be  iDtor-ooano^od*     Ml 
regulations  would  be  obtained  in  each  district  thaa 
exists.     \V  ith  existing  arrangements  the  prtosure  m  tho  I 
to  be  kept  coniitant,  irreepecti%-e  of  the  preesiiro  in  tbe 
districts,  which  suffer  thereby.     This  dimcolty  will  bo  i 
at  any  rate  as  far  as  tho  Park  district  ie  ooooernod*  hf  li^ 
boosteri  and  separate  mains.     At  the  Uifc  tnoolhig  ihpl 
accepted  a  tender  for  the  mains  for  the  soni  of  £S«^M. 
recommendation  was  for  a  forthor  e«peodkture  of  £1,117)1  < 
bution,  which  would  make  a  total  of  £3,84'!     The  ooa 
brought  this  part  of  their  eehemo  forward  eo  that  the  ^ 
be  proceeded  with  during  the  oomiog  summer,  and  tbe  ii 
pressure  be  available  for  next  winter.     The  mioiites  wore  i 


Waterford.— Referring  to  the  pro] 
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Committee  have  tubmitted  the  appended  reoott: 
report  to  the  Council  that  having  oonaidorid  Ibf 
Mr.  Palmer  for  a  concession  for  tho  eroollDO  of 

00  tho  quay,  Tbe  Mall,  ParoeU-etroet,   WiUlom-i 
street,  and  portion  of  the  Manor,  we  would 
ooooeesion  be  granted  on  tho  folluwing  tortto— vIil,  O  I 
7^  years  to  be  granted  to  the  tramway  ooopooir  lor  < 
passengers  and  parcels  only,  at  a  oomioal  rout.     xlhO 
to  what  constitutes  parcels  to  be  cooeidorod  bofOofler< 
poymeot  of  a  dividend  of  9  per  oeok  oo  Iho  oapilol  of  1 
pany  to  the  shareholders,  any  sorplas  odiiiig  allor  muA  \ 
to  be  divided  eciually  between  tho  Oomfotloo  aod  Ite  • 
Tbe  Corporation   reserves  to  thomeolTOe  the  rl^t  Is 
parliamentary  powers  to  porcbaeo  tbo  tt»m«ay.     llio  OO 
aid  the  Corporation  in  obtaioiii|t  soeh  powora,  which  aro  I 
sought  for  until  after  tbo  oxplinitioo  of  S5  voonu    All  ] 
epecilications  to  be  sobjeot  to  tbo  fip|iroval  of  tbo  O 
ware  of  the  surplus  to  which  tbo  CJoipottttioo  wil]  be  4 
bo  dopondoat  ui^oo  tbe  oarnlngs  of  tbo  Uoo,  ii  will  bo 
guard  agaioat  uodne  working  expeooML    Tbo 
snbmitt^  to  us  by  Mr.  Polmer  b  aa  loUovo  i   iUlLjCWI 
permanent  way.  n,54K)  for  electric  inetollotfan  MM  1 
for  four  motorcars.     AXtor  a  good  deal  of    ' 
matter  was  roforrod  to  a  oommUloo  of  Ibe  win 
come  up  for  full  and  dnal  diacuesioo  at  nooit  m 
tbe  ebiof  promoter,  will  atteod  by  ioviiotSoa," 

aoooiteidffo.  —Tbo  Earl  of  Joreev  aod  Cobi 
the  Light  Railway  Commioiioaon,  bold  1 
on  Tuesday  respecting  tbo  proposal  of  Ibo  1 
C^ntmny  t4)  ctmt^truct  M.ti  sisctric   traioUnie  bete 
brooK  (Stourbridge  »  and  Kin  vet.     H  was  stated 
manttfacturers  had  boon  ruined  by  want  of  a  fioClwo^,  1 
had  now  become  a  favourite  pleasuco  roaort  tor  ^Oiplo 
'  Blaok  Cooouy.'*    Although  it  was  oot  omblMOd  ti  1 

01  tboooboBOi  It  one  bcougbt  beloco  ibof 
rofo  olio   reodjr  to  niebo  o  I 
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,  SliMrbiidg*  Ivid  EdyUIo  •  street),  to   join  the    other   route    at 

WdllMtoo,    whence    the    line   would    proceed    vid    the    Stew- 

BpB^y    to     Kinver.      There    was    a    numerous    attendance    of 

1^  flQebla  and  others  connected   with  the  district,,  inqludinj^  the 

',  fjn*  to  the  County  Councils  of  Worcestershire  .and  Stc^ordehire. 

,.  Alarse  body  of  eyidence  was  (^iven  in  support  of  the' scheme,  and 

the  deeirmbilitj^  of   improved  communication   with   Kinver   was 

dnoKly  testified  to.      It  was   shown   that   since  the  works  at 

biTer  had   been  dosed  from  want  of  railway  facilities,   there 

iiAd  been   Sk  targe  traffic  to   Kinver  for  pleasure  purposes.     One 

^  wltiiMi  smd  some   8,000  persons  went  there  on  Bank  Holidays, 

*'  to   tomeone    cried    out    there    were  double   the   number.      A 

vvgefltioci    h&&    been    made    that    instead    of    taking;:    the    line 

by  Ibe  Ste^poney,   it  should   be  carried   vid  the  sewaf^e   farm 

m  Whtttia^ton,   and  the  witnesses   were  emphatically  against 

tbtp  ftoi^esiion,     T^ey  said  it  would  not  be  an  incentive  to  people 

'   going  to  a  health  resort  to  have  to  cross  a  sewaf^e   farm,  and 

f^ispported   tho  Stewponey  route.     Mr.    Foley   bad   intended    to 

•^^  <i|]f^  the  Bcheme,  but  he  withdrew  his  opposition  at  the  enquiry. 

Afier  Mr.  Sellon  bad  answered  many  questions  as  to  details  of  the 

width  dI  the  roMi  and  bridges,  Lord  Jersey  said  he  might  say  that 

m  reesrded  the  preamble  there  was  a  case,  and  the  C'Ommissioners 

we«]d  be  happy  to  recommend  to  the  Board  of  I'rade  that  the 

order  frhouid  g^o  forward.     He  was  bound  to  point  out  that  many 

dti^culaee  might  ha%^e  arisen  had  not  Mr.  Foley  so  handsomely 

fOme  forward. 

l^swidlL — At  the  quarterly  meeting  of  the  Town  Council,  Mr.  J. 

PtitL  moved  that  the  Electric  Lighting  Committee  (with  the  sub- 

i*3Ciitlo(}  of  Ayarman  S.  R.   Anness  and  Mr.  F.  Bennett  in  place 

„  flf  Mr.   T.  \\\    Gotman  and  the  late  Mr.  F.   G.  M.  Stoney)  be 

pn^ipoiDted,  and    that  the  Council  instruct  such    committee  to 

^poMd    to  carry  out  the  powers  conferred  by   the  provisional 

«irder,  and  to  take  thG  necessary  steps  to  borrow  £36,200,  or  such 

ticbcr  3um  ae  may  be  required.    Mr.  Pratt  gave  figures  relating  to 

towns,  showing  that  out  of  45  provincial  towns  22  showed 

i^ttirplas  of  £Mt2^At  one  (Whitehaven)  paid  its  own  way,  and  22 

deicit  of  £17,605.     About  six  years  ago,  he  proceeded, 

Leeds  City  Couticil  decided,  by  a  majority  of  one,  to  hold 

'  frotxi  the  electric  lighting,  and   allow  a  company  to  burn 

ingers    if    it    eo    desired.     If    that  single  vote    had    been 

on  the  other  ^ide,  Leeds  would  have  been  from  £150,000 

^SOO.CMK)  better  off  to-day.    There  were  two  sides  to  municipal 

and  the  policy  of  allowing  a  company  to  come  in  and 

it«  €  tigers  w&»  oot  devoid  of  all  risks.     They  had  here  a 

y  very  anxioaa  to  come  in  and  take  up  their  provisional 

They   would  pay  all  out-of-pocket  expenses,   carry  the 

on  for  10  years,  and  at  the  end  of  that  time  turn  round 

«ll  it  to  the  Corporation,  if  they  so  desired,  on  the  latter 

_  IS  per  cent,  on  all  their  out-of-pocket  expenses.     The  firm 

ftattiim  had  eanvaased  the  town,  and  they  bore  witness  to  what 

^ted  five  years  ago,   when  in   two  afternoons  he  received 

kf  pr^mi^^.     CTOuncillor  Bales  thought  Mr.  Pratt  had  gone  too 

th^t,  momlngt  and  he  moved  an  amendment  that  the  committee 

taitmcted  to  take  into  consideration  the  offer  that  had  been 

lor  working  the  provisional  order,  and  for  the  subsequent 

of  the  undertaking  to  the  Council,  and  to  report  to  the 

at  an  early  moeting  the  course  which  they  consider  would 

to  take,     Mr.  I^es  appealed  to  Mr.  Pratt  to  withdraw  his 

I,  and  adopt  hie,  and  this  course  Mr.  Pratt  adopted.     Some 

;oD  took  place  as  to  whether  members  of  the  Council  holding 

Ghaxt:^  eouid  vote,  but  no  ruling  was  given  on  this  point. 

W.  A.  Churchman  was  in  favour  of  the  adoption  of 

%bt.  but  thought  a  company  should  be  allowed  to  under- 

U»«  work.     The  resolution  was  carried. 


Can&ty  CoumeU.— Amongst  the    reports    before    the 
u)g  of  Tuesday  last  we  note  that  of  the  Highways  Committee, 
I  recommend  a  that  the  sanction  of  the  Council  be  given  to 
^orkf  proposed  under  the  notices  of  the  Westminster  Electric 
'f  Conipany,  the  London    Electric    Supply  Company,  the 
r  of  St.  Pancras,  the  House- to- House  Electric  Light  Supply 
^j—U,   to  lay  certain  mains,  etc.     Two  notices  of    the 
fd  kindon  and  Brush  Provincial  Electric  Lighting  Company 
e  dealt  trith,  one  under  the  St.  Olave  electric  lighting  order 
j^graQted,  w  htle  about  the  other,  under  the  Southwark  electric 
plof  order,  the  report  states :    "A  notice,  dated  Jan.  29,  1898, 
iMi  given  by  the  County  of  London  and  Brush  Provincial 
?  Ughtiri^  Company,  ander  the  Southwark  Order,  1892,  of 
A  to  lay  high  and  low  tension   mains  in  and  across  in 
[[■■■alpiaoeft,  Old  Kent-road,  Tabard -street,  Newington-causeway, 
'  MQteh  Bifh  street.  Borough-road,  London-road,  Lambeth-road, 
^tM  S a Efgtk  street,  St.  Goorge's-circus,  Westminster  Bridge-road, 
A>c^n&r;^rQad,  Uchterloo-nMui;  high-tension  mains  in  Welling- 
^^^(^lei.  Blackfriari^,  and  King  Edward-street ;  and  low- tension 
^«i  01  Nev  Ketit-road  and  Southwark  Bridge-road,  also  to  con- 
tains transformer  boxes.    This  is  the  first  notice  which  the 
F  bu  gi^ea  under  its  Southwark  order,  and  in  connection 
'ih  wf   h^'.e  hid  before  us  a  letter  from  the  Vestry  of 
^'— B^.-w^^l.t.;^4,  Southwark,  asking  the  Council  to  with- 
■'kiiuetioQ  to  the  works  referred  to  in  the  notice.  The  Vestry 
■  Ihit  it  hss  applied  to  the  Board  of  Trade  for  the  revocation 
VMte,  hsTing  regard  to  the  default  of  the  company  in  not 
Y  eoBplied  with    the  requirements    of  the  order,   which 
^gHttd  five  /ears  ago,  that  the  mains  within   a  certain 
Wlaiiiahoakr  be  laid  within  a  specified  time.    The  Vestry 
^^fttlm  that  it  bas  under  consideration  the  question  whether 
tf  iiMlf  andertuka  the  supply  of  electric  current  in  the  parish. 
tnhT  iiiiiiMimn  w«  think  that  the  Council  should  withhold 
jadhji  to  the  works  referred  in  Uie  notice :  and  we  recom- 
I  tUt  the  Gdanoil  do  lormftUy  disapprove  of  the  works  referred 


to  in  the  notice  dated  Jan.  29,  1898.  nnder  the  Southwark 
Electric  Lighting  ..Order,  1892,  of  the  County  of  London  and 
Brush  Provincial  Electric  Lighting  Compan//'  The  Parlia- 
mentary Committee  recommend  the  Council  to  pass  the  follow- 
ing recommendations:  "That  the  Council  is  of  opinion  that 
applications  under  the  Light  Railways  Act,  1896,  for  powers 
to  construct,  within  the  county  of  London,  lines  under  the  name 
of  light  railways  which  do  not  differ  in  their  essential  features  from 
tramways,  should  be  opposed  by  the  Council.  That  the  Parlia- 
mentary Committee  be  authorised  to  oppose  the  proposed  Finchley, 
Hendon.  and  District  Light  Railways  (Electric)  Order.  That  the 
course  taken  by  the  Parliamentary  Committee  in  issuing  the 
advertisement  of  the  Council's  intention  to  oppose  the  Graslight 
and  Coke  Company's  Bill  be  approved,  and  that  the  question  be 
considered  at  the  meeting  of  the  Council  on  Feb.  22  That  a 
petition  against  the  Gaslight  and  Coke  Company's  Bill  be  sealed 
and  presented."  The  electric  lighting  of  the  Embankment  (lor 
particulars  of  which  we  refer  to  out  previous  issues)  has  been 
finally  decided  upon. 


PROVISIONAL  PATENTS,  1808. 


February  7. 
3038.  Stee  ing  torpedoes   e  eotrieally.     VValter  Jamieson   and 

John  Trotter,  Orangefield,  Greenock.  N.B. 
3034.  Improvementa  In  b  ook  slgnaUing  for  the  regolmtton  of 

railway  trafllo.     William   Edwaid  Langdon,  Telegraph 

Department,  Midland  Railway,  Derby. 
3074.  Improvementa     In    eleet«ic    bells.      Paul    Jeniscb,    45, 

Southampton  buildings,   Cbaiicery-lane,  London.    (Cojm- 

plete  specification.) 

February  8. 
3183.  ImproTetnents    in    electrio    switelies.     Jjhan    Marinius 
Andeisen,    11,     Southampton  buildings,    Chancery  lane, 
London.     (Complete  specification.) 

3136.  Klectrol)tio  treatment  of  anlpbides.    James   Strinbume, 

66,  Victuria-street,  Westminster,  London. 

3137.  Improvements  in  the  t  entment  of  oomp  e«  sniplilrtes. 

James    Swinbuine,     66,     Victoria-street,    Westminster, 

Loudon. 
3198.  Improved    method    for   the   e  ootrolytio   troatment   of 

sugar  jni.e.     Ernest  De  Pass,  78,  Fleet-street,  London. 

(La  Compagnie  Electro- Sucricre,  France.) 
3193.  Prooeas  for  the  eleotrolytie  treatment  of  sugar  joloe. 

Ernest  De  Pass,  78  Fleet-street,  London.     (La  Compagnie 

E  ecLro  Sucricre,  France.) 
3198.  Improvements    in    the    mannfaotnre    of    oarbons    for 

eleetrieai  purposes.     Cecil  Lord  Saunders,  322,  High 

Holborn,  London. 
3804.  Improvements  in  eleotrie  aro  lamps.    Charles  Antoine 

Vigreux    and    Lucien    Victor  Brilli^,     Birkbeck    Bank- 
chambers,       Southampton  •  buildings.      Chancery  •  lane, 

London. 

3807.  An  improved  gnide  for  the  ea  bon-holder  of  an  eieotrle 

aro  lamp.  Sigmund  Bergmann,  Birkbeck  .  Bi^nk- 
chamberf,  Sjuthampton  •  buildings,  Chancery  -  lane* 
London. 
3809.  Improvements  in  electrical  signal  ing  apparatus.  Harry 
Gerard  Leopold,  Birkbeck  Bank -chambers,  Southampton- 
buildings,  Chancery-lane,  London. 

3818.  Improvements  in  eleotrie  motors   and  dynamo-Oleetrle 

maohines.     Henry  Harris  Lake,  45,  Southampton-build- 
ings, Chancery- lane.  London.     (Eugenic  Can  tone,  Italy.) 

3819.  Improvements    in    elect  ioal    measuring    instmmOnts. 

Arthur  Cecil  Heap.  18,   New  Bridge-street,  Blacklriars 
London. 

Feijruary  9. 

3808.  New  process   for  manuiaotnring  olJtieots  and  speeisUj 

oases    for    electri)     aooumnlators     in    nnhreakahle 
oeJlnloid.     £.  Marckwald,  8,  Rue  de  Princes,  Brussels. 

3859.  Improvements  in  the  oonstmotion  of  apparatus  for 
producing  and  receiving  Heitsian  eleotrie  waves. 
Eugeoe  Ducretet,  8,  Rue  des  Princes,  Brussels.  (Com- 
pie  e  specification. ) 

8878  Impovements  in  or  oonneoted  with  indieatlng  e&eo- 
trioally  the  changes  of  market  prices  of  goods  and 
other  data.  Henry  Robert  Meyer,  15,  Water-street, 
Liverpool. 

8885.  Imp  ovements  in  and  oonneoted  with  plates  for  eiee- 
trloal  storage  batteries.  Rankin  Kennedy,  II,  Fnrnival* 
street,  Holborn,  London. 

3313.  Improvements  in  eleetromotors.  P.  Iserloth,  7,  Quality- 
court,  Chancery- lane,  London.     (Complete  specification.) 

8310.  Im:  rovements  in  a  self-restoring  aanuneiator  more 
partieuiarly  suitable  for  emj^oyment  in  cenaeotloa 
with  telephone  switchboards.  John  Edward  Kim^bury, 
24,  Southampton  -  buildings.  Chancery  •  lane,  London. 
(The  Western  Electric  Company,  United  States.)  (Com- 
plete specifieation.) 

Fkrruaby  10. 

3308.  Improvements  in  seoondary  batterlsa.  Dcfu^vo^'^ 
d'Arbel,  64,  M-ack-lane,  liondon.  V^^V'^'^^^V^^cs^Si^QtXMniA 
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AitkM, 


ifsttaB.     Dttoiel    Sinclair 
O  xf or d  court,     C*niioo  street , 


3S«7. 


Loodon. 


Mil. 


I 


M7€ 


34M. 


38t9. 


3^7.  tapi 


Z^2§. 


$WZ. 


ABd       WtlljftBI 

LoodoOr 

■,       Domiiiiqiift     d*Arbel,     64,     M^tk  -  iMom, 
(Complete  tpeeificihtlati.) 

ta  •TMtrlo  mMmatmmm,  Henry  John  BUke- 
way,  37,  ChAticery-iAne,  London. 
tayroYMMst*  tm  O0mbu«d  fuM  aaA  mrtlcft  b««es  for 
as«  Willi  kliEk  •r  Jow  tontfm  ^toctrle  Gitrr«Bta 
AUan  John  Laitson  aod  J&me«  DoQglu  D»ilaj,  4,  Soncli^ 
•tr«et»  Fiikfibory,  London. 

Fkbhta&y  II, 
Maatpt^mrnmrnntm  la  naodos  naod   la  tli#  nlaDtio  deimnlllim 

•f  OMtmlA,     Herbert    Bdw&rd  Heacb,   5,   Church- a venuo. 

VV&ter  On  on,  near  Birmlo^b&tn, 
HaprufeieiHe  la  tbe  el^euinal    drtrtsg  of  maolilaery. 

.fo^pfa  Richard«on  Garner,  TO,  L>eane|^atet  Mancboeior. 
latproTeme&ta  la   eonditaod  aMtors  and  eloettie  goa^ 

raton.       Jatne«    Atkinson,     The     Wood  land  8,    MarpLe, 

Cbeahire. 
Imyroyoiaeate  la  eleetrte  motota.     John  Smith  R^wortb, 

4G    Liricolri'e  inn  fields  J  London. 
Improvemeate  la  oloetiieal  eat^nt  apparataa.     Leonard 

Andrewf;,  46,  Lincoln V in nfieliit;,  London. 
laiprovaBMnti  ooaaeetod  with  apparatoa  t^r  prodaelng 

aad  atliletas  oioetrie  earreate.     VVilUun  Speirt  Simp- 

i*on,  166^  Flaet-«treetf  London, 
tmprovomeata    la    laenlatlag    aiatoriala.     John     Henry 

William     StriD^fellow,     Canal      .Side,      Andrew**  -  road^ 

Hackney,  London. 

Loats  la  elect  He  metara.    fivershed  and  Vigoole^, 

Limited,  and  Sydney   £ver«bed,  K  ^ueen  Victoria  street, 

L>ndoo. 

FKlvKrAEV    12. 

An  Im  proved  ho'der  for  eleotrio  slow  lampa.  f^eor^ 
Herbert  Verity,  TiumQ  SVorkr,  A^ton,  Binniagbam. 

▲  eomblaod  awlleh  aad  eoatrolier  for  eloetromotora 
ChaiinifonovK/  Prosper  EUeson  and  William  Slater  Naylor, 
4,  iSonth  street,  Finebury,  London. 

EaiproTOOioate  ia  or  relattas  to  oleotrte  are  lampa 
Frederick  Brown,  11,  Burlinf^ton-cbatnbere,  New-itreet, 
Birmingham, 

Improvemeata  In  eleetrloal  apparatna  for  iadleattaK  or 
reoordlns  at  a  dletanco  tbo  poaitlon  of  aa  indea 
liaad  or  aaalogooa  moTable  ol»jeot.  A 1  phone  CaHtoiid, 
37,  Ee«ex  street,  Strand,  Latitlon,  (Complete  specifi- 
cation,) 

Improved  ooUlal'ia  mat  wltli  Improved  method,  bf^  whteh 
eioetrleltj  la  need,  of  ajdnff  tlie  eame  over  a  bote  or 
fraelare  ea  the  eldo  of  a  ahip  Charlee  Mackintosh, 
150,   EustoQ  road,  London,     i Complete  apeoiti cation.) 


tSTM. 


wmr 


SPECIFICATIONS  PUBUSHED. 

X-ray  taboa,     B^hm, 

Klootrlo  raliwaya  aad  tbelr  veblolea.     8ayer. 

imi7, 
naotrle  awitdiae  aad  apparatna  for  oonaootlag  eloetrle 

elrealta.     Andrews. 
Keotrlc  eablaa.    Smith  and  (rranville, 
Klootrlo  are  laaapa*    Fet^tjuot  and  Keyi^. 
Form  of  eiaetrado  for  galvaalo  or  aooondary  batterlea* 

Bonaon, 
Bloolrlo    rturaaeea    for    aao     la     tbe    maaofactare    of 

oalolora  oarblde,  appUcablo  aao  for  obtklalag  motala 

from  tbelr  aalta,     BrenAon  and  Facoite. 
awltobea  for  eloctHe  enrreata.     f lawlin^«  and  K(twlin^'(>. 
Portable   esootric    lampa    for   nao   la   ailaea  aad  otbor 

plaoea.     NVaik«r. 
Braaboa  aad  tbelr  boldora  for  dyaataoa.     M  or  day* 
tadieatora  for  tetepboae  eaebaagoe.     Sietaena  Brof.  and 

Co.,  Limited,     \Siemena  ami  Halake.) 
Xlooirloal     awll^     or      ooataet     maker     or    eoatael 

broabor.     Veatman  and  Donovan. 
Dry  prtiaary  oell  or  battary.    8 haw* 
Bloetrlaal  roalataaoaa.     Mar«iuand. 
Telograpbio  traaamlttere      F^ortor. 
Carboa   piatea   for   galraale   batterlea.      Atkineon   and 

Walker. 
AUaraattag^cnrreat  eleotromotora,     Bradley. 
Altoraat^earreat  lada«tioa  motor  a     The  British  Thorn* 

f»on  Houffton  Company,  LimUo<l,  ami  Hobart, 
Boetroaagaetle  awiteb  apparataa  for   railway  algaal* 

Uag  aad  otbor  pa rpoaea.     AliL<«on.     <,Bank«, ) 
riatoe  or  oloetrodea  f^r  eteotrio   aocamalatora.     Lake^ 

(Krancktv) 
rtold  telopboao  aad  telograpb  atatloaa.     Heraotelii. 
XIaetrlo    are    lampa.       liio    Brtti/kJi    I'hoQasQQ-lIoaeton 

Company,  Umitod,    iTbotueim  aad  Uartbaa.) 


TRAFFIC  SECEIPrS. 


Dover  Txaanraia— Tbe  tfaffie  raoeipU  for  ikm  wmk 
Febniarj  12  ware  £106.  Si.  6d.    Tba  total  rtceifila  far  Ik 
189$  are  £643.  4a.  2d.    The  mUeaga  opaa  ai  |if«aaa(  ii  ^  \ 

^lalttl  Tiaaaaya, — Tbe  traffic  ratama  for  Maa  wiai 
February  It  wera  £2,296.  3a*  9d.,  oom|Muad  witli  fi^tSOl  I 
for  tbe  correapondin^  period  of  laat  year,  Im  ' 
£17'»   H«,  4d. 

Btrmtagbam  Traawaym.— Tha  traffic  fae^pla  lor 
endiDt;   l-cbriiary    1*2    were  £3,518,    Ha,  7d.t    aa 
£3,2:^*1  1&  ikl.  ia  the   eorreapoadiaer   waok  la  tnml 
increaae  of  £28H.  7a,  Id. 

Uvarpool  Ovarhaad  Baapup.— The   tiaffie    reeai|ilB 
railway  for  the  week  andad  Fabraary  13  aaMoated  lo  £IJ 
oomparod  with  £1,219  in  tbe  eorreapondmi?  week  of  ilia  | 
year,  being  an  increaao  of  £I6L 

City  aurfl  MmmXk  ImAob  Kallway.— Tbe  ratamm  for 
ended  Febraary  13  ware  £1,068,  compared  witK  £I.mS  lof  Ibai 
aponding  period  of  laat  year,  being  a  decreaaa  ol  £4,    fSM  1 
raoelpta  for   tbe    half-year    amount   to   £7^514, 
£7,673  for  the  oorreaponding  period  laat  y«ar«  ^ 
of  £159. 

Boatb  StaJrordabire  Tramwaya.— Tba  trafie  lajafi 
week  ending  February  U  ware  £680,  6a  4d,,  aa  COOIpH 
£584,  10a.  54.  in  the  oorraapoDdiag  weak  ol  t^  pfWW 
Tbe  aggregate  raoetpu  for  tbe  year  art  £3^537,  16a, 
against  £3,312.  IQs,  6d.  in  the  oorraapmNlian  ptriad 
prevtona  year, 

8.D,  Ualtad  Tramwaya.— The  traffic   reoalpla  lor  li6 
ending    February    1 1     were   £375.  9t.  5d«,    aa    eo«if 
£433    13«,  .'ii.  in   the  correeponding  weak  in  tlia  pra« 
being   a    decrease  of   £bH.  4«.    Od,     Tbe  anaibar  ol 
carried  waa  68.816  in   iiim  and  68,1119  ia   1997*     Tba ' 
returna    op    to   data    are    £2,478.    5a,   7d.,   aa 
£2.463    9«.  Od.  last  year,  being  aa  increaae  of  £U.  IStl 
mileage  open  is  the  same  aa  laat  year^vix.,  8  aulas. 


COMPANIES'  STOCK  AND  SHABB  LIST. 


BtrralnibaB  Beelvle  Snpptf  CoiBp*aiy 

Hrtuta  Compeay,  Ordinary ... 

Ncm.  OBBi-,f  psreent.  Pr«l  .. 

il  per  cent  D«b«Dtiir«  8(oelt 

— ~  4{  ptT  cent-  «nd  Dtbenturs 
C4llvt)d«r't  C*b1a  Compuif,  ' 


■«•«■«»«•*• 


Oidlaary     .. 
C«otnl  Loodoii  EaUway,  Ordtoary 


•  #«  ^4«»« 


Fref   Hftlf^luMa. 


Cb«rliig  CroM  uid  filixaad  ...... 

4)  per  c«ot  Cam.  FrtL 


Cb«lM*  KiecuiGity  CooiiMUiy  .... 

^  per  oaoi.  DebsotBrse 

GItr  of  Loodoa,  Ordbivy  ........ 


e  per  oeot,  CaiKaUtive  fnL 

6  per  oenL  Detwetare  Sleek 

City  ftod  doatb  Loadoo  ftellway.  Oon 

4  per  oeot.  IMMOtafie  ftoek 

ft  per  emit.  Piif.  flbarw 


Cbonly  of  Loodoe  sai^Araeti  FrorUieial  Cb., 

6  per  oeat  cam.  Pre!    

CromptoD  ftnd  Co.,  T  per  oeoi.  Cam,  Frsl  Sb 

6  per  cent.  Oebeolaree  .,  

idlsDa  and  Swea  United  Ordinary 

&  per  cent  Debentares  ...*... ,.*., 

i  per  ecnt  Deb.  Slock,  Xsd •,  «• 

K)t«tric  CouattaeUea*  UiDlteo   .,,    « .,, 

., ^Twreenj.Owi«lai*feftet «•.. 

luQuret  OBpper DepoelUag.,,.. 

Elmore  f  Wire  Company. ,   .      ,.,.,,.,,., 

W.  T.  H«(ileir  I  lelccrftph  Worts,  Oidlaaiy  ,.,.< 

7p«rceot  rrelera(i«e  ....„.•.•,.„.•. 

Uperoeeik  Uebealaree  *.*»«*.*, 

Qouae-UKBooee  Coomui/, Oidlasfy .^.„.-. 

T  pet  oeol.  iMereeee  , ,.„.• 

lodla  Rubber  aad  GalU  Percha  Worts  .,««/.... 

H  per  oeaL  Oebeeiorei       ..,., 

KsasiufUm  and  KaldUsbrtdge  Ordinary, 

^  4  per  osat.  PreC. «, 


••  >«•••«<■««'••» 


ifeiropofltaD 


rlcflapplr,  Ordinary • 

UeeWteiepply,  Uailled,  CM 


|le^l014M4    t* 


I4pera»i«t  FlntllengagellebMlafeaMica 

Biallonal  Talepbooe,  Ofdlnaiy .,,,  „., 

S  per  seat.  Gam.  fini  PrsT 

— ^  I  per  eenl  Noa.  Cam,  Tblrd  Piet  ,'*ila 

,,        ^     .,  .,  IW.I 

Upereetit  Dee  eioor.Bed. 

jretUnafUllOempaaf 

OKeaial,  Uariled.  £1 


ItlMM 


iMeabU  Telepbooe  aad  Uecirle  4    ^^  _ 
ftof  at  <leeul««l  Unapaaf  ol  Meatreal , 

i|  per  eeiu.  rtrti  r 

fttiatii  liuudoa  Ueclflc  ^iippif, 
«t,  J  Aoiae  ■  Mi4l  r^ll  Ualk.  Um|l 

T  per  ceot  rrcf.      ., 

4  per  otet  Deb,  Hdtk^  Ead. 

relaarapb  Ouosiratitioa  ai»d  J 

^—^—  t  per  eeaL  frmds,.. 
Wslsrf«oaad^CI^ EaUiray*  dtdlaery. 

fa 
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NOTES. 


&pli  GonEreaa, — An  international  congrcea  of 
■ts  irill  be  convened  at  Milan  in  coEifiection  with 
ksry  festivitias  to  he  held  in  boiiour  of  Aleisandro 

Prsventloti  Committee —We  are  informed 
C,  H.  Wordtngham  has  joined  the  working 
of  tilii  committGe  with  the  particuUr  view  of 

isg  the  electrical  interests  on  it 

le  Uffbt  In  Mexloa. — The  Dresdner  Bank 
I  tbai;.,  according  t<»  telegraphic  advicea  received 
neOt  the  central  sution  of  the  Mexican  Electric 
onifeedf  has  been  bo  far  advanced  that  the  lighting 
f  of  Mexico  waa  commenced  on  the  I4tb  imt., 
d  a  complete  BiicceaB.  The  installations  for  the 
ghtiog  and  the  supply  of  electri^ml  power  are 
tfid  progreas,  and  it  is  anticipated  that  these 
tiie  works  will  be  opened  in  the  summer, 

WM  Telegraph  Moiiopoly.— We  understand 
joremment  of  Mexico  have  determined  to  take 

of  the  talegraphic  commutiiimtiori  into  their  hands. 
t  Ici  be  done  in  the  usual  method,  by  buying  out 
wg  companiet.  It  seems  that  the  railway  com- 
Ifezico  baye  developed  a  considerable  amount  of 
boaineaa  over  their  lines,  and  that  they  have  got 
m  to  the  States.  Now  all  local  or  international 
ir  theie  lines  is  forbidden  by  the  Govern ment, 
ssnlt  li  likely  to  be  costly  litigation. 
^opoaed  Cape  Cable.— The  Cape  Times 
■o  account  of  an  interview  with  Mr.  Hofmeyr, 
raented  as  having  pledged  himself  to  support 
pJe  of  a  geisend  naval  contribution  from  the  Cape, 
iliKl  the  Impedai  Government  carry  out  the  cable 
Kr.  Hofmeyr  added  that  it  would  make  the  new 
I  popular  with  Afokandera  if  it  did  not  fall  into 
ttnda  a8  those  owning  and  working  the  present 
i,  There  is  no  doubt  but  that  the  competition 
d  woald  be  beneficial  to  the  general  public. 
le  Stoves.— Mr.  Fernand  Le  Ro}^  recently 
before  the  8oci6t6  dea  Ingenieurs  Givils  de  France 
ODait  electric  heatiDg  apparatus  he  has  devised. 
Mb  of  aUicitim  heated  by  electricity,  lie  claims 
heating  apparatus  low  first  cost  and  efticiejit 
As  far  as  we  can  see,  this  claim  is  made  on  the 
at  the  ipecific  resistance  of  the  material  used  is 
hat  this  baa  to  do  with  the  ultimata  efficiency  of 
:  beating  apparatus  we  do  not  see.  The  author 
Wf  very  exact  in  bis  details.  Thus,  silicium  has  a 
M^ance  13'352  greater  thiiu  arc  kmp  carbon.  The 
lie  lait  two  drgils  ie  very  doubtful. 
ftied  IfLstitotioti  of  Mining  £iig^liieers.-^ 
vated  lusututioa  of  Mining  Engineers,  which 
I  all  the  mining  districts  of  England  and  Scotland, 
nety-sixth  general  meeting  at  Newcaatle-on  Tyne 
k,  Oq  the  first  day  Mr.  A.  M.  Chambers,  of 
pettdent,  was  in  the  chair.  Prof.  Henry  Louii, 
DbDeg^  of  8cieoce,  Newcastle,  contributed  a  paper 
bjeai  Educatiou  in  Mining/'  A  paper  on  the 
[of  Wallaend  Colliery,  which,  after  having  been 
Isr  many  years,  haa  recently  been  drained, 
I  fMd  by  Mr.  AytoUj  and  several  papers  were 
bl  on  improved  methods  of  shipping  coal. 
to  Ttionght. — According  to  a  recently^iasued 
at}  the  United  States  seat  to  this  country  last 
1  apparatus  of  one  kind  or  another  to  the  value 
r  118,000.  When  we  add  to  this  amount  that  of 
K.  slitelned  from  the  Con  tin  en  t^  we  begin  to  ask, 


what  are  our  awn  factories  doing  1  There  is  on^  thing  they 
^eem  not  to  be  doing,  and  that  is  making  good  profits.  The 
share  quotations  are  not  particularly  favourabie.  One  thing 
we  venture  to  prophesy,  and  that  is  the  present  craze  for 
monophase  alternate-current  installations  is  doomed.  Our 
commercial  travellers  are  simply  ages  behind  tk%  times  as 
things  go  elsewhere,  and  deserve  to  be  kicked  out  of  tbe 
market.     Naturally,  they  are  so  kicked. 

A  Deoade  of  Sleotiio  TraotioiL— It  is  said  by 
some  that  Feb,  5  this  year  marked  the  completion  of  the 
first  decade  of  commercial  electrical  traction.  It  was  on 
Feb.  3,  1888,  that  the  Union  Passenger  Eailway  Company 
of  Richmond,  Ya.,  opened  their  lines,  which  were  equipped 
on  the  trolley  system  by  Mr.  Sprague.  We  dispute*  how- 
ever, that  this  date  can  be  said  to  be  that  of  the  opening 
of  the  first  practical  line,  as  in  1885  there  were  several  elec^ 
trical  tramways  running  in  the  United  Kingdom.  These 
included  the  Brighton  Beach  line^  the  Besabrook-Newry 
tine,  the  Portrush  Bushmills  line,  and  also  the  Blackpool 
trams.  All  of  these  are  either  now  working,  or  have  been 
at  work  up  till  quite  recently,  and  their  auccess  moves  the 
above  date  back  by  several  years. 

Petroleom  Lamp  Aoetdenta, — A  committee  of  the 
London  County  Council  has  presented  the  following  report 
on  this  subject^  in  which  the  conclusions  below  are  given  t 
*'  That  the  number  of  accidents  arising  from  the  burnt ng 
of  mineral  oil  in  lamps  has  increased,  notwithstanding  the 
voluntary  e^Torts  made  for  preventing  them,  and  that 
e0'ectual  means  of  prevention  can  only  be  found  in  com- 
puisory  measures  ;  that  raising  the  flash  point  fixed  by  the 
Petroleum  Acts  to  lOSdeg.  F.  (Abe!  test)  would  be  efectual 
in  preventing  lamp  accidents,  if  the  sale  and  use  for  iliumi- 
nating  purposes  of  oil  below  that  flash  point  is  prohibited ; 
that  it  is  also  desirable  to  prohibit  the  importation  and  sale 
of  the  more  dangerous  types  of  lamps,  as  suggested  by  the 
Lamp  and  Stove  Trades  Association," 

Badiatlon  in  a  Magnetic  Field,— Herr  Michelson 
has  examined  the  phenomenon  discovered  by  Zeeman  with 
bis  very  sensitive  interferometer,  and  finds  that  in  general 
the  efiTeet  of  the  magnetic  field  is  to  separate  rather  than 
broaden  the  lines,  and  that  the  phenomenon  i:^  not  of  the 
nature  of  a  reversal.  Thus  with  sodium,  the  lines  are 
doubled  in  a  field  up  to  about  2,000  C.G.S,  unite,  the 
separation  being  nearly  proportional  to  the  strength  of 
field.  Beyond  this  point  the  components  become  broadened 
as  well  as  separated  with  increased  strength  of  field.  The 
broadening  elTect  was  noticeable  only  when  the  pencil  of 
light  was  at  right  angles  to  the  field.  The  red  cadmium 
line  gave  aimilar  but  even  more  pronounced  results.  The 
green  and  blue  cadmium  lines,  and  the  green  line  of 
mercury,  on  the  otbtsr  hand,  were  botn  separated  and 
brovfcdened.  The  by drugen,  lithium,  and  thuilium  lines 
were  but  slightly  affected  by  the  magnetic  field. 

Hie  Third-Rail  Ssretem  In  the  Snow.^The  great 
anowstorm  of  Jan.  31,  1698,  which  raged  over  New 
England,  has  proved  that  a  railroad  can  be  operated  by  the 
third-rail  electric  ^itystem  under  the  most  adverse  conditions. 
That  portion  of  the  New  Vork,  Now  Haven,  and  Hartford 
Railroad,  between  New  Britain  and  Hartford,  operated  by 
electricity,  was  kept  open  during  the  whole  of  that  day, 
and  the  trains  were  run  with  but  a  few  seconds'  delay  in 
the  schedule,  while  the  steam  trains  on  the  main  lines  were 
held  up  and  delayed  for  three  or  four  hours.  It  is  stated 
by  the  Ekdricul  i^orid  that  a  heavy  snowstorm  had  long 
been  desired  by  the  electrical  engineers  and  railroad 
officials  in  order  that  as  severe  a  test  as  possible  might  be 
applied  to  the  third  rail  system.  It  has  been  a  question 
whether,  with  the  third  rail,  practically  surrounded  by 
snow  and  moisture,  the  current  leakage  would  seriously 


afleet  the  operation  of  the  motors  on  the  cars.  This 
question  was  settled  by  the  snowstorm.  There  was 
abeolntely  no  leakage,  and,  once  the  heaviest  part  of  the 
tnow^  was  removed  by  the  snow-ploughs,  no  interruption 
in  the  motor-car  service  occurred. 

Ringijifif  Cbnrob  Bella  Electrically. — To  overcome 
the  cost,  inconvenience,  and  even  danger  connected  with 
the  ringing  of  great  church  bells  by  hand  has  now 
successfully  been  solved  by  the  application  of  electrical 
machinery  in  the  church  of  St.  George,  Berlin.  A  lO-Lp. 
electromotor  turns,  at  a  speed  of  160  revolutions  per  minute, 
a  shaft  upon  which  three  drums  are  placed^  but  which 
are  not  keyed  to  the  shaft.  At  the  side  of  each  of  these 
drums  a  small  friction  wheel  is  fixed  upon  the  shaft.  When 
the  latter  is  pressed  against  the  former  both  revolve,  and 
so  moves  the  rope  which  ia  fixed  at  one  end  to  the  drum, 
while  the  other  acts  upon  the  lever  of  the  bell.  When  the 
bell  gets  into  the  middle  of  its  swing  it  lifts  an  eccentric, 
which  loosens  the  pressure  of  the  wheel  upon  the  drum. 
This  releases  the  drum,  and  allows  the  bell  to  ring  back. 
A  weight  acting  on  the  rope  and  the  drum  gives  sufEcient 
tension  to  prevent  slack  ropes  from  giving  trouble.  One 
man  only  is  required  to  attend  to  the  three  bells.  He  has 
to  start  the  clutches  against  the  drums.  After  giving  a 
few  impulses  this  way  the  bells  get  up  their  swing,  and  the 
period  between  the  consecutive  rings  is  then  automatically 
maintained. 

Conceiningr  Wci;ither-Proof  Wire.— Mr.  A,  Dow 
contributes  an  article  to  the  February  number  of  the 
American  journal,  Electrical  Engin€ering^  on  the  so-called 
weatherproof  insulation  for  overhead  wires.  He  advances 
reasons  for  the  continued  u^e  of  a  wire  having  a  cheap 
insulated  covering,  which  be  allows  is  not  able  to  withstand 
moisture.  In  other  words,  if  two  such  wires  get  twisted 
together,  they  will  break  down  if  there  is  a  difierence  of 
potential  between  thorn  as  soon  as  a  shower  of  rain  falls. 
It  is  extremely  difficult  to  ^ee  what  ultimate  use  such  a 
covering  can  be,  and,  in  our  opinion,  the  only  valid 
advantage  it  has  ia  that,  if  a  new  wire  has  to  be  placed 
on  a  pole  already  f^upporting  a  large  number  of  live 
wires,  the  work  can  be  carried  out  in  dry  weather 
without  much  risk  of  short^nrcuit.  The  author  speaks  of 
trunk  lines  for  overhead  wires  containing  between  24  and 
64  conductors  so  insulated,  some  of  which  are  used  with 
alternating  currents  at  2,200  volts,  and  others  for  series  arc 
lamps  at  5,000  and  6,000  volts.  If,  as  he  says,  the  linemen 
are  expected  to  crawl  up  through  the  network  of  the  con- 
ductors he  describes,  we  should  expect  numerous  coroners' 
inquests  to  result,  even  with  the  weatherproof  covering. 

Steel  for  Dynamo  Magnets. — From  the  February 
number  of  the  Tramatiiians  of  the  Institution  of 
Engineers  and  Shipbuilders  in  Scotland  we  gather 
that  an  interesting  discussion  recently  took  place 
on  a  paper  entitled  *'  Basic  Refined  Steel  on  the 
CkintinenL"  Mr.  W.  Cuthill  informed  the  author  that 
such  superior  steel  as  he  spoke  of,  and  better,  had  been 
made  regularly  by  the  Stt^el  Company  of  Scotland  for  a 
dozen  years  at  least  The  speaker  did  not  say  it  was 
made  by  the  basic  process  at  all,  but,  what  was  of  more 
importance,  it  was  steel  of  the  very  finest  quality,  with  all 
the  impurities,  such  as  phosphorus,  sulphur,  and  silicon,  at 
the  very  lowest  ebb,  while  the  carl>on  could  be  made  of 
any  peroontage  re<[uired.  It  was,  of  course,  more  costly 
to  make  than  ship  and  boiler  steel,  and  was  never  employed 
for  these  purposes ;  but  no  finer  tleel  could  be  employed 
for  special  purpoaaa,  where  a  little  extra  price  could  be 
afforded,  and  certainly  there  was  no  need  to  go  to  Germany 
for  it  The  following  was  an  analysis  of  the  steel  made  by 
the  Steel  Company  at  Scollaod  for  the  field  magnets  of 


dynamos,   etc  :  carbon,   *06   per  cent* ;  nlmN 
cent ;  sulphur,  *04  per  cent  ;  phosphoroi,  *018 
manganese,   10  per  cent 
Kxtenelons  to  the  Telegraph  Serwto«.- 

has  been  received  from  the  L>uke  of  Norfolk  to 
made  by  the  Associated  Chambers  of  Comi 
above  subject  The  Dnke  says  that  theee  quealioiiai 
with  in  a  letter  to  the  president  in  July,  1OT6, 
the  Lords  of  the  Treasury  have  been  consulted,  m 
not  consider  it  advisable  to  propoae  the  abolil 
separate  account  for  telegraphs.     On  the  sol^icl  ^ 
addresses,   he  cannot  add    anything   to   what 
communicated    to  the  Chambers*     With   refu 
extension  of  telegraphic   facilitiee  in  rural 
Buke  has  given  the  mater  special   consideratioii«  \ 
concessions  given  on  the  occasion  of  the  Diamond  i 
were  evidence  of  the  desire  of  the  itovemment 
increase  of   such  facilities.     At   that   time  the 
charges  up  to  three  miles  were  abolished,  and  ihel 
for  delivery  at  longer  distances  reduced  from  la  tu  I 
mile.     In   the  course  of  the  year  many   new 
offices  have  been  opened,  and  costly  exteoaicits  are  I 
The  total  number  of  telegraph  offices  of  jiU  kinds  i 
to   the  public   is   10,492.     Under  the  circums 
Duke  does  not  consider  that  a  further  dv 
present  time  would  be  profitable. 

liiffli  Voltaffo    TraasmiseioiL — Our 

New  York  gives  details  of  a  iHaI  run  of  a  i 
plant  at  50,000  volts  at  Telluridei  Golorado. 
was  transmitted  to  the  Gold  King  HiU^  wiximk 
away.     The  first  plant  used  for  this  scheme  ooo 
single-phase  3,000  volt  alternator  with  direct 
to  a  synchronous  motor  three  miles  away.    TUa 
been  replaced  by  a  three-phase  transmisaion  with 
»nd  step  down  transformers.     It  was  about  ibe 
change  was  made  that  the  experiment  waa  triad 
mitting  at  50,000  volts  three-phaae  alternaliiig 
The  transformers  used  were  those  now 
three-phase  transmission  there.    These  tranafo 
arranged   to  give  a   number  of  difereni 
50,000  down,  according  to  the  way  Ikqr  ire 
This  transmission  at  50,000  volts  threeptmae  cor 
kept  in  service  for  about  two  weeks  and  no 
occurred  during  the  time  The  lino  eonaiiled  of 
iron  telegraph  wires  supported  on  glasa  ineulelora, 
found  that  the  self-induction  afforded  by  tlie  iron 
a  beneficial  effect  in  counteracting  the  capacity  el 
The   experiment   was   not  continm^d   for  a 
because  a  rainy  season  came   on   and   pn^ir 
against  lightning  were  not  at  hand. 

I>omeetieated    Bleetrie    Moton. — Hie 
Revuw  of  New  York  descTibes  and  illustnUet  asi ' 
tloor-scrubbing  machine,  designed  by  a  Mr.  H  F. 
of  Cleveland.     The  inventor  stales  that  the 
been  in  actual  service  for  the  past  two  yean  io  the] 
building,  Cleveland,  doing  the  scrubbing  work 
ttoors   in   2|    hours,   as   against    10(   hoars' 
formerly  required.    The  machine  ia  opentod  by  aa| 
motor,  which  receiver  its  current  thnivq^  a  des 
which  may  be  attached   to  any 
lamp  socket     A  reel  at  the  top  of  the 
a  spring  tension  takes    up  the    slack   eord. 
carries  three  scrubbing  brushes,  which  are  held 
Hoor  by  means  of  spring  pressure,  and  are  geati 
motor  so  as  to  revolve  at  about  400  revoluitoiia  peri 
The  wheels  of   the  machine  ars   rubber  tyred,  itt«i  i 
whole  apparatus  can  be  very  easily  pushed  alesig  Ikef^ 
somewhat  like  a  lawn  mower.     It  is  I 
of  the  brushes  in  rotating  tends  to  dmw  the  i 
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ftt  the  operator  has  really  little  more  to  do  than  to 
)  it.  Water  ia  thro?m  on  the  ftoor  and  the  scrubbing 
due  gaided  over  it  by  the  operator,  and  the  work  is 
When  in  use,  the  front  and  sides  of  the  machine 
otitected  by  zinc  splash  boards.  The  whole  apparatus 
linboat  3001b. 

km  Bnusels  XxhiMtloii. — We  have  received  the 
ri  to  the  Marqqis  of  Salisbury,  as  Secretary  of  State 
Foreign  Affidrs,  on  the  British  section  at  the  recent 
matioiial  Exhibition  at  Brussels.  It  shows  that  the 
ah  exhibitors  received  more  than  their  proportionate 
ber  of  awards  as  compared  with  the  numbers  exhibit- 
The  greatest  successes  were  secured  in  the  British 
eetion.  There  does  not  appear  to  be  any  reference  in 
wport  as  to  the  electrical  exhibits,  but  the  awards  are 
L  In  the  report  of  Mr.  Conrad  W.  Cooke  on  the 
ieal  and  mathematical  science  sections,  the  author 
Its  tiiat  Oreat  Britain  was,  numerically,  so  very 
^  repreaenled,  there  being  but  three  representatives 
tritiBh  manufacturers  of  mathematical  and  physical 
nftna,  hat  this  numerical  weakness  was  to  a  certain 
it  met  by  a  display  of  intrinsic  merit.  The  author 
idert  it  a  deplorable  fact,  but  one  that  must  be  recog- 
\t  that  British  manufacturers  appear  to  be  tired  of 
iMitional  exhibitions,  and  seem  to  be  becoming  more 
more  indifferent  to  their  importance,  whether  for 
ridoal  competition  or  advertisement,  or  for  setting 
I  the  excellence  of  the  products  of  their  country. 
0^  the  heavy  import  duties  prevailing  in  some 
explain  this,  as  advertising  in  a  quarter  where 
i  cannot  possibly  be  done  cannot  pay. 

Teleiihone  Wires.— The  overhead  wires 

L  are  unsightly,  are  a  nuisance  to  the  householders, 
are  both,  a  nuisance  and  an  endlsM  expense  to  the 
fhone  Company.  The  following  letter  by  Mr.  E.  A. 
pnU  to  the  Daily  Chronicle  puts  the  case  very 
ilf .  He  says  :  "  May  I  draw  attention  in  your  columns 
At  unpleasant  position  in  which  householders  are 
id  legarding  telephones  in  the  parish  of  St.  James's, 
f  to  the  fact  that  the  Vestry  declines  to  allow  the 
iooal  Telephone  Company  to  place  their  wir^s  under- 
■d,  while  the  householders  object,  with  much  reason, 
ivhead  erections.  When  we  apply  for  the  installation 
rtdephone  the  company  produce  their  contracts,  which 
iid  they  rign,  but  they  are  apparently  entirely  unable 
Ufi  thme.  After  the  contract  is  signed  they  explain 
Ironing  to  the  objection  of  the  vestries  on  the  one 
i  and  the  householders  on  the  other,  they  see  no 
ipect  of  immediate  installation  of  the  instrument, 
pf  ire  good  enough  to  say  they  will  •  do  their  utmost, 
^  they  are  unable  to  name  any  fixed  date  upon  which 
||  Mnrice  may  be  expected  to  begin.  Under  these 
surely  some  public  authority — I  will  not 

to  say  which— ought  to  take  this  pressing  matter 
f  that  a  London  householder  may  not  be  in  a  worse 

than  a  resident  in  a  small  Norwegian  or  South 

I  town." 


Ughtninir  Arrester.— The  Bevue 
ii  publishes  an  account  of  a  lightning  arrester 
i  eeonection  with  high-^nsion  electric  lines.  The 
required  of  such  an  apparatus  are  that  it  shall 
pi  a  flash  of  lightning  to  get  to  earth  without 
jffmg  the  apparatus,  and  at  the  same  time  prevent 
Nhs  eorrent  from  passing  along  the  path  the  lightning 
^Idan.  In  fact^  tiie  electric  circuit  after  the  flash  must 
jtoh  that  there  is  no  interruption  to  the  supply.  The 
hhag  arrester  described  in  the  article  was  manufac- 
1^  kj  the  Alioth  Company.  In  this,  tvie  earbon  plates 
i  a  air  p^p  between  them  is  used  as  the  spark  gap  for 


the  lightning.  The  upper  of  these  tw6  is  attached  to  a  long 
arm  ^connected  with  the  armature  of  an  electromagnet, 
which  is  energised  as  soon  as  the  machine  current  passes 
between  the  carbon  discs.  This  causes  the  disc  to  be 
separated  to  such  a  distance  as  to  break  the  arc.  As  soon 
as  this  is  done,  the  electromagnet  is  demagnetised,  and  the 
disc  returns  to  its  first  position  ready  to  receive  another 
shock.  The  distance  between  the  disc  in  the  first  instance 
is  varied  according  to  the  working  pressure  of  the  line. 
Thus  if  2,000  volts  alternating  is  used  the  gap  is  <^in., 
but  if  the  current  is  continuous  it  is  only  *08in.  With 
10,000  volts  these  distances  become  *3^in.  and  '2in.  respec- 
tively. The  apparatus  is  said  by  the  author  to  have  given 
great  satisfaction  in  Spain  in  a  locality  particularly  liable 
to  thunderstorms. 

Compoun^Ung. — The  great  convenience  of  compound 
winding  direct-current  dynamos  is  unquestioned,  and 
with  single  machined  the  series  turns  can  be  made  to  com- 
pensate for  the  drop  of  pressure  in  the  wires  between  the 
dynamo  and  the  lamp  network.  When,  however,  two 
compound  dynamos  are  mechanically  worked  together  this 
effect  cannot  be  produced,  as  the  rise  of  pressure  is  caused 
by  the  currents  of  the  individual  dynamos  and  not  by  the 
sum.  Mr.  George  T.  Hanchett^  in  the  Electrical  World  ol 
New  York,  gives  a  solution  of  this  difficulty,  which  requires 
two  series  windings  on  each  machine :  one  to  bahince  out 
the  fall  of  voltage  arising  from  the  action  of  the  machine 
itself  and  its  engine,  and  the  other  to  effect  the  ovelr-com- 
pounding  and  thereby  balance  out  the  drops  in  the  feeder 
and  distribution  system.  While  this  complicates  the  field 
windings  of  the  generators  somewhat^  a  modification  is 
possible  which  will  overcome  this — ^namely,  the  placing  of 
the  compounding  coils  on  every  alternate  field  core^  ai^l 
the  over-compounding  coils  on  the  intermediate  core^,  as  it 
is  not  at  all  necessary  that  the  field  windings  be  uniformly 
distributed  over  all  the  limbs  of  a  multipolar  field.  It  may 
interest  Mr.  Hanchett  to  know  that  this  device  is  already 
used  in  England  on  some  multipolar  dynamos  at  Arundel 
Castle,  the  seat  of  the  Duke  of  Norfolk.  There  two  series 
windings  are  used  on  each  dynamo,  one  of  which  carries  the 
whole  current  output  for  the  time  being  to  the  castle,  and 
the  other  the  current  generated  by  the  individual  machine. 

Xlectrio  Ught  in  the  East. — The  following  are 
interesting  extracts  from  a  letter  appearing  in  Iniian 
Engineering  on  the  electric  light  for  Calcutta.  The  writer 
says :  "  Most  dwellers  of  the  City  of  Palaces  wOl  be  glad 
when  the  proposed  electric  lighting  of  the  town  is  an 
accomplished  fact.  The  electric  light  has  been  a  long  time 
coming  to  Calcutta,  but  it  is  a  moral  certainty  once  it 
comes  it  will  stop,  and  the  present  antiquated  smoky  gas 
burners,  that  damage  pictures,  walls,  and  furniture,  will  be 
things  of  the  past  There  is  no  light  to  beat  the  incan- 
descent electric  lamp  for  tropical  climates,  especially  on  those 
sultry  nights  when  every  room  is  like  a  furnace,  and  made 
more  so  either  by  the  flaring  gas  or  the  kerosine  oil  lamps 
which  are  in  general  use  in  all  the  Calcutta  residences. 
Then,  again,  the  sleepy  night  punkah  coolie  will  also  be  a 
relic  of  a  bygone  age,  as  the  simple  turning  on  of  a  switch 
will  set  your  punkahs  going.  Calcutta  is  a  most  difficult 
city  to  supply  with  current  in  regard  to  the  economical 
laying  in  of  the  line  wires,  for  the  reason  that  the  houses 
are  so  far  apart ;  for  where  in  a  quarter  of  a  mile  in  any 
other  city  of  the  West  there  would  be  100  individual 
consumers,  in  Calcutta  the  electric  light  company  can 
count  on  only  five  or  six.  This  will  be  one  of  the  chiisf 
drawbacks  in  supplying  the  Indian  metropolis  with  current 
as  cheap  as  it  is  supplied  in  European  towns.  Another 
improvement  every  humane  person  would  like  to  see  in 
Calcutta  is  .  the  substitution  of   electric  power   to    the 


OalcutUi  tnim«,  thereby  doing  away  with  the  present  horte 
hauUge/' 

Adirloe  to  InveDtors.— Mr,  H.  Kemfry,  of  CalcutU, 
aend«  us  a  ispecimen  chapter  on  •*  Inventions  likely  to 
take  and  pay  in  India  and  the  Enet/*  from  a  krge  vohima 
he  is  pitbliihing  on  **  India  atid  the  East  from  a  Busineee 
Point  of  View."  The  author  takes  an  optimistic  view  of  the 
indostrial  future  of  Indin^  and  proceeds  to  give  hints  as  to 
what  improvements  are  wanted  in  the  machinery,  etc.,  used 
in  the  various  indastrio«.  It  is  perhaps  bard  on  the  author 
to  expoct  expert  knowledge  of  him  in  all  depiirtment*, 
hut  his  remarks  on  electricity  are  not  very  critical  He 
aaya^  not  without  precedent,  that  **  this  science  is  in  its 
infancy,  and  its  possibilities  are  immense.  A  much-looked- 
out  for  project,  which  there  seems  little  doubt  that  we  will 
yet  obtain  through  human  ingenuity  and  skill,  h  some  sure 
method  of  generating  electricity  either  directly  from  heat 
of  fuel  or  other wi^  without  the  intervention  of  steam  or 
dynamos,  and  of  storing  or  traubmitting  this  versatile  agent 
for  the  production  of  light,  cheaucai  action,  or  mechanical 
force,  or  for  the  conveying  of  mjMtigei ;  also  for  punkah 
polling,  medical  treatment,  and  other  purposes.  Not  a 
tithe  of  the  possibilities  of  utilising  this  invisible  fluid  has 
as  yet  been  fathomed.  It  is  even  rumoured  that  dynamic 
electricity  and  magnetism  will  repay  careful  investigation. 
Be  this  as  it  may,  en([uiries  are  still  being  made  for  a 
primary  battery  economically  available  for  heavy  work," 
In  other  parts  of  the  book  it  seems  to  us  that  useful 
hints  are  given,  but  we  have  no  love  for  the  primary 
battery  for  heavy  work. 

Overhead  Wires. — The  gentlemen  responsible  for  our 
Eleetnc  Lighting  Acts,  which  forbid  generally  the  use  of 
overhead  wii^s,  should  congratulate  themselves  when 
reading  the  adjoining  account  of  the  efitects  of  the  recent 
snowstorm  in  Boston^  UvS.A.  We  had  refrained  from 
noticing  the  reports  of  the  untechnical  Press  for  fear  of 
exaggeration,  but  the  following  from  the  KUHrical  World 
should  be  free  from  that  fault :  "  The  snowstorm  is  said  to 
be  the  most  severe  on  record,  and  it  did  a  great  deal  of 
damage  to  overhead  wires,  an<l  caused  a  complete  suspen- 
sion of  electric  railway  tralhc.  For  about  18  hours  Boston 
was  cut  oflTfrom  all  communication  with  the  ouuide  world 
and  paralysed,  all  telegraph  and  telephone  wires  being 
prostrated  and  all  trains  and  electric  cars  stalled.  Aliout 
18in*  of  snow  fell,  and  hundreds  of  miles  of  wire  were 
earned  down  by  the  weight  of  the  snow.  The  streets  in 
many  placet  were  literally  covered  with  a  network  of 
tangled  wires,  and  in  the  darkness  which  prevailed  on  the 
Monday  night  (Jan.  31)  on  acc4>unt  of  the  cutting  off  of 
electric  light  current,  it  was  extremely  dangerous  to  pass 
along  the  streets.  The  fire^darm  wires  were  also  badly 
crippled.  Owing  to  the  dangers  of  the  falling  wires  the 
mayor  ordered  the  current  to  be  cut  off  from  all  etoctric 
light  wires  on  Monday  night,  except  those  underground, 
and  for  this  reason  the  city  was  in  darkness,  except  an 
area  in  the  very  centre,  about  a  square  mile*  Very  few  of 
the  suburban  ciiies  had  any  lights  on  account  of  the  damage 
done  to  the  lines  and  the  necessary  shutting  off  of  current. 
It  is  stated  that  the  storm  will  cost  the  electric  traction 
company  alone  aver  £200,000."  It  will  be  interesting  to 
know  how  far  the  falling  electric  light  conductors  con- 
duced to  this  d  image,  but  at  any  rate  it  should  be  made 
imperative  for  ihoMs  conductors  to  he  placed  ujidergroand 
now*  The  lighiing  of  a  great  city  must,  in  the  interesu 
of  taw  and  order,  be  independent  of  the  elements. 

The  Proffreee  of  Kleoirle  LiKhtinff.— Last  Tuesday 
night,  at  the  Gloucester  Uuildhal),  Mr  Hamiltcm  Kilgiiur, 
electrical  engineer  to  the  Cheltenham  Cc>rporation»  delivered 
a  lecture^  entitled  '* Notes  on  Klectric  Lighting  and  Electric 


paper 


Works,"  to  the  members  of  the  Gloueestenlim  1 
Society.  Mr.  Kilgour  reviewed  the  steady  grQi 
electric  lighting  undertakings^  st  -am  tJbmi 

boom  in  1882,     He  illustrated  h\  a  by 

and   diagrams,  showing  the  progress  to 
provinces.     Thus  one  diagram  showed  the  1 
of   London   and   the   provinces   from  18M 
la9t  year.     From  this  it  was  seen  that 
started   with   a   good    lead   the   provinc 
stripped   her,  the  respective   totals  of 
provinces  at  present  being  1,840,000  and  %%% 
lamps.     The  next  diagram  showed  the  relative  \ 
nections  of  alternate-current  and  ooDtinuoa 
and  of  works  supply  iiig  on  mixed  system  a. 
vinces,  alternate  and  continuous  current   worid 
almost  equal  numbers  of  lamps,  whereas  in  I4 
continuous-current  works  had  about  SO   per 
lamps  connected  than  the  alternate  eurrefnt. 
the  capital  expended  in  electric  Ugh  ting 
the   end   of    1895    4(    millions    were    invi 
panieg,    while    1\    millions   belonged    to 
In  1896  the  company  capital  rose    to   aboal 
and  the  municipal  capital   to    £3,400,000.      la  { 
revenue  to  companies  for  units  sold  was  about  1 
to    municipalities     £200,000.     In    1896    the 
revenue   rose    to    £600,000,    and    the    manieti 
£300,000.     This  made  a  total   revenue  of  £90 
electricity  supplied  in  the  kingdom.     For  1697. 
would  be  considerably  over  a  miUioo.     Other 
t'O  the  reduction  of  works'  costs  as  the  den 
were  fully  gone  into  by  the  author.     The 
eluded  by  particulars  as  to  the  Cheltenham  static 
Mr.  Kilgour  is  engineer.    From  these  it  is 
a  condensing  pond  with  jet  cooling  has  beii 
and  that  oil  fuel  is  to  be  used  (or  the  boQer  \ 
heavy  load. 

*«  UndergToaad  Systems  of  KleeUie 

This  was  the  subject  of  a  lecture  delivered  I 
Seaman    last   week  under  the    aiispieei  of 
Institute  of  Engineers.      Mr.   Sesttsn  spoke 
progress' which  had  been  made  in  this  eeuoliy  J 
facilities,  and  then  proceeded  to  deal  with  the 
of  traction.     Dealing  next  with  cable  linea,  he 
system  was  used  in  America,  on  the  CdfUiJiesit^  I 
country  to  some  extent     With   the 
necessary  to  have  a  frequent  service,  otherwiie  j 
more  expensive  than  an  electric  system.     Tbe  1 
this  system  were  its  cost,  which  was  groiter  tlian  1 
the  complications  required  when  lieee  diferged 
other,  the  complete  cessation  of  the  icnrioe  whm 
broke  down,  and  the  inability  to  vary  tlie  speedy 
the  cars.     In  the  caae  of  eleotrie  Irsfilieii,  on  i 
they  had  complete  control  of  the  mx%  they  1 
speed,  and  get  up  speed  very  c|iiiekly  withmtl  ic 
to  the  passengers.    It  bail  been  objeeled  to  the  1 
that  they  could  not  go  up  ataep  gimdienli»  but 
the  gradienu  were  aa  tteep  aa  1  to  10» 
natives  to  the  overhead  system,  be  eaid. 
later  system,  the  openconduitsysteo^aiid  ibe  dosee 
system.      The  accumulaior.systefB   had 
succetsful     The  rriison  of  the  failures 
weight  and  the  cost  in  keeping  the  acfumttlsleni  i 
order.  r>ealing  with  the  open-oocduil  i 
of  them  had  the  conduit  in  the  centre  of 
ur  of  the  linea^  and  oilienk  egain, 

Tt  ex  system  had  the  eondaii 

the  (inductor  in  this  system  wis  light  and  leail 
avoideil  coetly  supports^  and  the  isMt 
instead  of  15ft,  as  in  other  caain    ll  bed  hmm  y 
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doit  tjntem  that  it  could  easily  be  flooded,  but  it 
nd  in  WaihiiigtOQ  that  flooding  did  not  interfere 
le  tnJEc^aad  that  the  extra  leakage  was  comparatively 
Indeed,  die  oflBcials  in  Washington  considered  that 
matter  of  maintenance  the  condait  system  was 
r  than  the  overhead  system.  As  for  the  cost  of 
the  track,  in  New  York  it  was  £10,000  a  mile,  in 
Is  between  £7,000   and  £8,000,  and  in   Budapest 


Soelety   of  Klootrloal    Bnginewi.— 

A  annoal  dinner  was  held  at  the   Oruul  Hotel, 
ester,  on  Thursday^  Feb.  17,  and  was  well  attended 
mben  and    distingoished  visitors.     The  toast  of 
President  (Mr.  J.  S.  Baworth)  and  the  Society  "  was 
id  by  Mr.  John  Aspinall,  the  locomotive  engineer  of 
ineashire  and  Yorkshire  Railway  Company.     The 
tive  engineers,  he  understood,  were  to  be  superseded 
Arical  engineers,  who  would  run  the  trains  more 
ieally  by  means  of  motors.    For  himself  h^  wished 
lie  time  when  the  combined  labours  of  the  engineer 
Bsiat  wonkl  succeed  in  producing  a  storage  battery 
per  cent,  efficiency.    The   electrical   cab  with  the 
battery  and  motor  was  much  heavier  than  the  poor 
ss^  whoae  four  legs  carried  a  good  mechanism.    They 
d  a  nice,  comfortable  noiseless  vehicle  whose  cells 
be  charged  at  night  and  be  ready  for  use  next 
§,    He  did  not  think  much  of  the  oil-engine,  which 
Scalt  to  manipulate,  and  of  it  was  said   that  it 
like  a  dog  and  stinks  like  a  cat.^    The  President^ 
lending,  made  some  suggestive  remarks  as  tp  the 
of  electrical  engineering.     He  said  that  it  was  a 
aUe  thing  that  sometimes  a  spell  of  bad  trade  did 
fjpod    than  a  period    of    prosperity.     A  spell  of 
ri^  seemed  to  be  now  looming  or  beaming  for 
■1  engineers,  and  he  hoped  that  they  would  be  able 
t  the  demand,  so  that  diere  would  be  no  necessity 
or  coBtomers  to  go  to  Germany  or  America,  whose 
srtatives  would  be  very  ready  to  sell  their  goods 
ke  their  customers  in  the  middle  of   Manchester, 
nght  that  raflway  engineers  would  gradually  convert 
ihes  into  electrical  engineers,  but  at  the  present 
here  were  many  more  developments  more  certain 
wtieable.    The  distribution  of  electrical  energy  from 
itbank  deserved  immediate  attention,   and  if   the 
B  of  the  Mines  Pumping  Committee  of  Staff'ordshire 
■iried  oat  it  would  be  possible  to  reduce  the  price  to 
ruiitk  which  would  certainly  not  meet  the  views  of 
bosl  authorities  who  charge  5d.  or  6d.    In  Lancashire 
id  be  easy  to  find  positions  for  stations  which  could 
I  a  radius  of  three  miles  distribute  50,000  h.p   to 
10  Lp.    They  must  aim  to  reduce  the  cost  per  unit. 
•a  matter  of  extreme  satisfaction  that  the  Gorpora- 
t  the  dty  of  Manchester  could  supply  under  certain 
Mtoces  at  only  1^.  a  unit.     The  watchword  of  the 
iad  engineer  should  be  **  Faith  and  Foresight.''    In 
friM  we  had  many  lessons  to  learn  from  America. 
hhsd  to  make  the  society  a  means  of  education  to 
CBstomers,  and  would  institute  a  class  of  associates, 
■spinners,  engineers,  and  machine  makers,  who  would 
1  their  meetings  when  there  was  a  subject  of  special 
St  to  them.     Mr.  H.  Fawcus  proposed  the   health 
•   retiring    president,    Mr.   Dorman,    and   Mr.    H. 
Bsds,  in  the  absence  of  Mr.  Dorman,   replied.     He, 
Biniuida,  certainly  thought  that  we  were  on  the  eve 
1st  developments,  and  must  remove  from  the  minds 
lAle  eostomert  that  British  goods  are  dropping  out, 
htt  we  are  being  left  behind.    Ferraris,  who  bad  done 
Kh  for  multiphase  methods,   was  apparently   little 
dsted  in  Enzbmdy  our  subscriptions  to  his  memorial 


at  Milan  being  small  compared  to  those  from  abroad  and 
America.  In  replying  to  the  toast  of  *^  The  Visitors,"  Mr. 
Joseph  Nasmith,  ex-president  of  the  Society  of  Mechanical 
Engineers,  contended  for  the  thorough  training  of  electrical 
engineers.  It  was  not  sufficient  for  them  to  have  a  know- 
ledge of  electricity,  but  they  must  have  a  sound  knowledge 
of  mechanical  engineering.  During  the  evening  a  pro- 
gramme,  of  glees,  songs,  and  sketches  was  contributed  by 
Messrs.  Greenwood,  Robinson,  Pickford,  and  Marr. 

The  Kleotrio  Fnrnaee. — Messrs.  Gin  and  Leleux 
recently  presented  to  the  Academic  des  Sciences  a  paper 
on  the  electric  furnace.  Starting  with  Mr.  Blondel's 
theory,  that  the  arc  resembles  an  oi*dinary  resistance,  and 
that  to  establish  the  nature  of  this  resistance  one  must 
study  the  action  of  the  arc  in  very  many  different  condi- 
tions, the  authors  present  deductions  from  their  experience. 
The  deductions  are  not  put  forward  as  facts,  but  as  reason- 
able hypotheses.  The  authors  then  start  with  the  idea 
"  that  the  characteristic  fall  of  potential  in  an  arc  playing 
in  the  midst  of  a  given  medium  is  due  simply  to  the 
resistance  of  the  gaseous  mass  interposed  between  the 
electrodes  and  resulting  from*  the  vaporisation  of  the 
electrodes,  or  of  the  materials  submitted  to  the  action  of 
the  arc"  Considering  this  resistance  as  a  cylinder  and 
taking  /  and  s  as  the  length  and  cross-section  of  this 
cylinder  respectively,  p,  its  specific  resistance,  and,  c,  its 
specific  heat,  the  authors  proceed  to  develop  the  following 
formulae.  The  energy  transformed  into  heat  in  unit  time 
is  R  P  ;  this  corresponds  to  a  quantity  of  heat  expressed  by 

^  (—\  p  I  s.    If  the  effect  was  limited  by  the  furnace 

walls  being  perfect  non-conductors  of  heat,  we  should  get 

i  (ly  pls^clst;  OTi  ^^  (iV -^.      In    words,   the 

temperature  of  the  arc  increases  as  the  equare  of 
the  current  density  and  as  the  ratio  of  the  specific 
resistance  to  the  specific  heat  of  the  atmosphere  of 
the  arc.  These  last  two  quantities  are  variable  with 
the  temperature.  The  above  formula}  are  only  rigidly 
true  lor  adiabatic  heating,  which  is  not  attainable.  The 
conditions  are  approached,  however,  by  making  the  arc  act 
in  a  space  surrounded  by  material  of  low  heat  conductivity; 
as,  for  instance,  the  charge  used  in  the  manufacture  of 
calcium  carbide.  In  such  a  case  the  arc  creates  a  space 
for  itself,  and  the  volume  of  this  space  increases  to  a  given 
point.  This  is  reached  when  equilibrium  has  been  established, 
and  the  vaporisation  and  chemical  actions  having  ceased, 
the  quantity  of  heat  given  off  by  the  arc  is  balanced  by 
the  heat  transmitted  outwards  through  the  raw  material 
in  the  furnace.  After  cooling,  the  sides  of  this  space  or 
pocket  consist  of  the  following  stratified  layers,  com- 
mencing from  the  inside :  (1)  a  layer  of  bright  graphite  of 
open  texture,  looking  as  though  it  had  been  boiling  ;  (2) 
a  layer  of  crystallised  calcium  carbide  ;  and  (3)  the  raw 
charge  of  the  furnace.  It  is  concluded  from  this  that 
internal  temperatures  had  been  sufficiently  higher  than  the 
dissociation  pressure  of  the  vapours  of  calcium  and  carbon 
to  oppose  the  combination  of  these  two  elements,  which 
can  only  occur  on  tho  solidified  sides  of  the  cavity,  which 
are  at  a  lower  temperature.  If  one  does  not  like  to  admit 
the  dissociation  of  calcium  carbide,  it  is  necessary  to  explain 
the  existence  of  the  layer  of  graphite  when  the  arc  is 
stopped  and  the  furnace  cooled.  The  authors  then  show 
how  the  resistance  varies  with  the  material  used.  Thus, 
in  the  ordinary  calcium  carbide  furnace,  18  to  20  volts  are 
required    {s  »=  100    square    centimetres  ;     I  =  1,000 ;    and 

-  » 10).     If  oxide  of  manganese  is    added,  this    voltage 
can  be  reduced  to  10.     Other  interesting  facts  are  given. 


NOTES  ON  ACCUMULATOR  CONSTRUCTION. 

BY  DBmOND  G,   FITZ-GERALD, 

LXXXII. 

Dr.  Paul  Schoop  Adopted  gelatinous  fiilica,  a  subBtance 
not  liable  to  chomical  alteration,  in  the  construction  of 
an  aHuidic  accumulator.  One  recipe  for  obtaining  the 
gelatinouB  electrolyte  is  to  mix  three  volumes  nf  dilute 
sulphuric  acid,  specific  gravity  1>250|  with  one  volume  of  a 
solution  of  iodic  silicate  (water-glass)  of  specific  gravity 
1,180.  This  mixture^  at  first  quite  fiuid,  gelatinises  in  the 
form  of  a  stiff  jelly  within  a  few  bntirs.  In  the  experi- 
mental trials  at  Frankfort,  with  E,P.S.  cells,  the  electrolyte 
was  formed  of  a  mixture  of  dilute  iiulphuric  acid  of  specific 
gravity  1»220,  sodic  silicate  of  specific  gravity  1,200»  and 
asbestos  fibre  which  had  been  treated  with  hot  dilute 
sulphuric  acid.  Various  proportions,  approximating  to 
those  given  above,  were  tried,  the  object  being  to  obtain  a 
permanently  gelatinous  mass.  To  ensure  this  object,  it  is 
necessary  that  the  mass  should  be  covered  with  a  slight 
layer  of  dilute  sulphuric  acid. 

When,  in  the  operation  of  charging,  gas  is  evolved  from 
ihe  surface  of  the  elements,  this  does  not  break  up  the 
gelatinous  mass,  but  eecapes  between  it  and  the  plates. 
The  resistance  of  the  solid  electrolyte  is  considerably 
higher  than  that  of  the  ordinary  acid  —in  some  cases, 
indeed,  it  was  found  to  be  twice  as  great ;  but  it  does  not 
greatly  differ  from  that  of  the  sulphate  of  zinc  electrolyte 
in  Reynier*s  lead-zinc  accumulator.  At  the  Frankfort 
Electrical  Exhibition  of  1891,  the  Oerlikon  Company  ran, 
for  the  accommodation  of  visitors,  a  tramcar  furnished  with 
accumulators  mounted  on  the  Schoop  system.  It  was 
found  that»  oiirris  jmribm^  about  the  same  weight  of  ihese 
calls  was  required  as  in  the  case  of  the  'Tulien  accumu- 
lators used  in  1885  by  the  Tramways  Bnixellois — i«, 
1,600  kilos  for  a  car  weighing,  when  empty,  7,500  kilos, 
the  distance  traversed  being  about  1,200  km. 

In  some  experiments  by  Prof.  Kohlrausch  at  the 
Hanovec  University,  it  was  found  that,  in  spite  of  the 
reversal  of  the  charging  current,  a  discharge  at  nearly 
twice  the  normal  rate,  and  other  severe  treatment  extend- 
ing over  several  months,  the  gelatinous  electrolyte 
remained  be  in  excellent  condition,  the  plates  had  not 
buckled  or  warped,  and  the  pings  of  active  material 
remained  firmly  in  their  original  |>osition.  A  comparison 
of  the  flischarges  of  two  cells,  respectively  mounted  with 
sulphuric   acid  of  specific  gravity   1,185,  and    with    the 

felatinous  electrolyte,  was,  however,  unfavour/ible  to  the 
ktter.  Commencing  with  a  P.D;  (potential  difference,  or 
^E.M.F.  acting  over  the  external  portion  of  the  circuit)  of 
1'98  volts,  and  en<ling  with  a  RD.  of  1  83  volts,  the  Muid 
electrolyte  gave  249  watt  hours  in  13  hours  ;  whereas  the 
solid  electrolyte,  with  an  initial  1^D.  of  1'89  volts,  and  a 
final  PJ>.  of  1-76  volts,  gave  184  watt  hours  in  10  hours. 
The  difference  in  the  results  is  mainly  attributable  to  the 
difficulty  opposed  to  the  diffusion  of  the  acid  through 
the  gelatinous  mass  ;  this  diffusion  being  molecular,  and  ^e 
circulation  of  the  acid  being  entirely  prevented. 

LXXMII. 

In  August,  1896,   Mr,  U,  »1.  Jocelyn  Swan,  A.  LEE., 

carried  out  under  my  direction  some  experiments  with  two 

E.P.S,  (E'7)  cells,  one  of  which  (A)  was  mounted  in  the 

usual  way  with  dilute  sulphuric  acid  of  specific  gravity 

IfldO  ;  whilst  the  other  (6)  Mras  filled  with  a  mixture  of 

erauulated  pumice  and  a  small  proportion  of  the  double 

lerrovyanide  of  zinc  and  poUissium  [K^Zn3(FoCy^)j],  which 

mixture  was  mturated  with  sulphuric  acid  of  specific  gravity 

^  1.300.    The  abtorbent  then  h%d  the  appMmnce  of  a  nearly 

>  dry,  hard  cake.  Wtien  so  mounted,  cell  A  wiighed  84lb.  13oz., 

rand  cell  B  261b  2oz.;  the  conUining  boxea  being  of  wood, 

^witb  lid.     According   to  the   insUnetioiia  iiiued  by   ibe 

Eleelrical  Power  8u>nge  Cbiiipsoyt  the  ntaximum  rate  of 

cliArga  of  these  oelli  is  12  unperta ;  Uit  maximtim  rate  of 

dUchai^  being  13  amperes,  and  the  time  of  discharge  at 

this  nit#  being  about  three  hours.  Thus  the  capacity  should 

be  about  39  ampere  hourt. 

One  hour  was  t^kea  ai  the  period  of  dieeharge ;  this 


being  considered  as  economically  the  i 

a  tram  or  road  trip  without  renewal  of  powor. 

The  cells,  A  and  B,  were  connect^  in  aerlei 
until  gas  was  freely  evolved  from  all  the  pUiaa. 
then  discharged  at  the  rate  of  13  ^mpnm.     4l  I 
one  hour  the  P  J).  at  the  battery  iMtmm^M  retpectT 
(a)  1  90  voltA,  (B)  1  82  volts,  showing  an  adraot 
aide  of  the  more  freely-circuUUng  elettrolyte. 
following  day,  however,  the  re<{>ective  E.M.r.  • 
1*98  volts,  (B)  20  volts ;  and  a  second  die  * 
recharging,   was   taken   for  one   hour* 
18  amperes  and   ending  with  20  amp^^e. 
stopping,  the  P.D/s  were  :  (A)  1*79   volte,  (I 
and  live  minutes  after  breaking  die  drcitil' 
were  :  (A)  1  87  volts,  (B)  1-72  volu. 

The  cells  having  been  rtehaig^d  a(  IS  i 
hours,  the  initial  K.M.F/s,  after  brealdiig  Ihe 
found  to  be :  (A)  2  1  falling  to  208  vdU.  (B)] 
to  211  volte.     A  discharge  of  20  amperes  for  < 
then  tJikcn,    The  res[)ectivc  P.D.'s  indicated  ' 


After  30  miu. 
1  90  volU 
1-85     .. 


After  45  niii.  J«a4  pHor  I 
1-89  vokt  .  .  li 
180  V 


(A). 
(B). 

But  five  minutes  after  breaking  circuit  Ut^ 

(A)  1*94  volts,  (H)  1'91  volts. 
After  a  third  charge  of  the  cells  in  serieti 

discharged  with  a  '*  spurt  "  of  30  amperes  for  thr 
followed  by  20  amperes  for  17  minutes.     This  i 
three  times,  thus  making  up  the  hour.     Just 
expiration  of  the  20  minutes  the  PI)/s  were: 
volts,  (B)   1  87    volU.     The   RD.'s  obwarved 
second  ''spurt"  of  30  amperee  were:  (A)  IBS' 
1  79  volts,     After  a  second  17  mintitee  at  20 
third  '*  spurt  "  at  30  amperes  showed  :  for  ( A)  l| 
for  <B)  1  70  volts.     Lastly,  after  a  third  17 
20  amperes,  the  final  RD.'s  were*  <A)  1  60 
volts.      But   five   minutes  ;'  ':ddiig 

respective  E,M,F/s  on  open  ^ere;  {i 

(B)  1  87  volts.     Up  to  this  point  cell  (A) 
no  indications  of  damage  due  to  ihe  oompttiatii 
discharges.      After  a  fourth  charge  this  exfi 
repeated  with  similar  results. 

After  a    fifth    charge,  the    cells    were    di 
22  amperes  for   17   minutep,  and   30  amperes 
minuteSf  these  alternationfi  being  repeated 
make  up  the  hour.     The  initial  £.aLP/s  wi 
volts,  (B)  2  10  volU.     11)6  P.I>.  s  during  the 
o{  30  amperes  were  :  (A)  1*89  volts,  (B)  1^0  \ 
the  second  spurt  (orcot*/j  df  fmti)  they  were  :  i, 
(B)  1-67  volU  ;   and  lastly,  during  the  thir 
1-83  volts,  (B)  1*35  volte.     Fire  minutes  after  br 
circuit  the  E.M.F 's  were  :  (A)  1*91  volte*  (B)  li 

In  these  experiments  the  advanlefs  of  a  hvm  i 
of  the  electrolyte  is  clearly  exhibits.     Bui  it 
mistake  to  overestimate  this  sdvantage  as  oof 
that  of  an  afluidic  system  in  which  the  dr 
no  means  altogether  impeded.     For,   oo 
elements  of  cell  (A),  it  was  now  found  that  i 
of  active  material  (peroxide)  had  become  del 
grids,  and  that  near  the  edges  of  the  latter 
few   patches  of  active  material  above  the 
surrounding  surface,  and  showing  signs  of 
Whereas    in    cell   (B),  although   the  elei 
examined,  they  were  so   tighUy  packed 
material  that  it  appeared  obviously  imp., 
active  material  could  have  become  detached 

The  last  experiment  was  now  ref 
difference  :  that  the  couftt  di  ftmft  of  30 
minutes  preceded  currents  of  25  amperee  oonl 
17  minutes,  these  alterafttaooe  being  repenied 
to  make  up  the  diseheige  for  oae  hoar*  The  i 
not  differ  materially  from  tliose  Imst  c{vea,  the  L 
being,  however:  (A)  180  rolts,  and  (B)  IM  < 
the  K  MF/s  five  minutes  after  hreeking  the 
1  95  vnlcn,  and  (B)  1  88  volts 

It  now  become  evident  that  cell  (A) 
destroyed  if  worked  at  such  high  rates  of 
the  experiments  were  continued  with  cell  (By  < 
charging  at  the  usual  maximum  rate  of  18 
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this  cell  WAS  2  15  volta.  The  discharge  waa 
with  a  current  of  30  amperea  lor  three  minuteSj 
*_,D.  being  then  195  volts.  The  current  was 
Liihed  to  25*5  amperes  for  17  mlniiteef  after 
^D.  of  I'SS  was  iDdicated.  Then  32  amperea 
i  for  three  minutes,  at  the  end  of  which  the 
/BO  ¥oIta,  Nexfc^  the  current  was  reduced  to 
I  for  17  miuutes,  when  the  P.I),  was  1'71  volts, 
f&U€i  of  32  amperes  wag  then  given  for  three 
ter  which  the  RD.  fell  to  1'60  volts.  A  current 
iperaa  was  then  tatken  ;  but  this  could  not  be 
for  the  full  remaining  period  of  17  minutes, 
i  falling  to  21  amperes  at  the  conclusion  of  the 
re  minutes  after  breaking  circuit,  the  KM.F. 
>lba.  The  absorbent  in  ceU  (B)  was  found  to  be 
too  dry. 

experiments  were  from  time  to  time  made  with 
le  elements  of  which  have  not  to  this  daj  been 
This  oeU  is  now  in  charge  of  Mr  C.  H. 
nd  is  probably  yet  in  a  condition  to  allow  of 
Cell  (A)  was  ultimately  mounted  with  afluidic 
similar  manner  to  oeU  (B)  ;  it  is  now  in  charge 
LndreolL 

Ijf  these  affuidic  cells  are  mounted  with  the 
lixtiire : 

1  sulphate  of  zinc  (ZnSOiJiLO) ............      30 

asiate  of  potash  (K/eCyp^HjO) 20 

Doarse  powder ,,.,     100 

may  be  added  about  150  parts,  by  weight,  of 
thoric  acid,  specific  gravity  1,300,  or  lower. 
Tripoli  stone  may  be  substituted  for  the 
d  22  parts  of  copperas — i.<?.,  ferrous  sulphate 
|0) — for  the  30  parts  of  Etnc  sulphate.  With  the 
prassian  blue  [CiyN^j^Fe^jlSH^O,  or— expressing 
etical  ferrocyanogen  (FeC^N^)  as  Fey — Fe^Fcy., 
brmed. 

ifie  gravity  of  a  sample  of  ground  pumice  (con- 
\  vaa  found  to  be  '62a  (water  being  unity).  The 
itad  with  water  was  1*294,  and  saturated  with 
eific  gravity  13,  1  541.  The  specific  gravity  of 
Tripoli  stone  was  '774,  coarse  silver  sand  was 
Hie  same  saturated  with  water  was  2  080. 
tad  or  coarsely  powdered  pumice  without  admix- 
mtea  a  good  absorbent,  the  insoluble  zinc  salt 
d  maloly  to  obviate  or  to  remedy  sulpbatiug,  and 
augment  the  E.M.F.  by  the  deposition  of  zinc 
lode,  and  by  the  liberation  of  hydroferrocyanic 
Cy^),  becoming  hydroferri cyanic  acid  (H^C.^N^iFe, 
r  ^e  hypothetical  ferricyanogen  Fdcy— -H-.Fdcy) 
de.  When  granidated  pumice,  alone  or  in  admix- 
ed as  absorbent,  the  completion  of  the  process  of 
-le,^  the  liberation  of  gas  from  the  surface  of  the 
-is  indicated  by  the  rising  of  the  fluid  electrolyte 
mrface  of  the  filter-like  absorbent,  the  bubbles 
ling  throogh  the  expelled  fiuid.  It  is  necessary, 
Id  allow  room  for  the  latter  in  the  containing 
pfi  the  level  of  the  absorbent, 
tfnciing  afluidic  cells  with  the  pumice  absorbent, 
m  usual  to  allow  per  amperehour  of  capacity 
the  moist  matenal — iff.,  the  pumice  saturated 
of  specific  gravity  1"3  ;  or  from  1'36  to  1"46  cubic 
ei&tiirated  materia!  is  allowed  per  ampere-hour 
1  capacity.* 

■on  why  mcid  of  such  high  speci^c  gravity  as  1'3 
fc  in  afitiidie  cells  is  that  the  layer  of  acid  in 
'A  tlie  spongy-lead  plate  soon  becomes  weakened 
HiOD,  and  that  this  layer  is  not  readily  displaced 
W  9idd  whilst  the  cell  is  at  rest,  as  would  be  the 
n  wore  a  free  circidation  of  the  electrolyte. 
iam  be  useful  to  state  that^  in  order  to  reduce 
W  fcmdatd  of  potash  (potassic  ferrocyanide)  to 
ki  Mlt  must  be  Tendered  anhydrous*— ip«.,  the 
Kataa  of  water  must  be  ezpeUed  by  beat* 

LXXXIV, 
pt  the    moat    euiious    and    interesting  of    the 
m  et  chemiatry  is   that  of,  the  expulsion  and 


liberation  of  a  powerful  acid  by  another  which  we  are 

accustomed  to  regard  as  a  comparatively  weak  one.  Many 
men  having  a  tolerably  extended  knowledge  of  chemistry 
might  nevertheless  receive  with  an  incredulous  smile  the 
proposal  to  liberate  sulphuric  acid  from  plaster  of  Paris 
(CaSOj)  or  from  ssinc  sulphate  {ZnSOJ,  or  to  decompose 
common  s^klt  (NaCl)  with  liberation  of  hydrochloric  acid 
(HCl)t  by  means  of  a  solution  of  oxalic  acid  (HJJ,/}^). 
Nevertheless  there  is  no  difficulty  in  obtaining  the  reactions 
involved  in  this  suggestion*  Now  hydrocyanic  acid  (HCN 
or  HCy)  is  with  good  reason  considered  to  be  a  very  weak 
acid  indeed,  although  argentic  cyanide  (Agf)y)  may  be 
precipitated  by  it  from  a  solution  of  the  nitrate  of  the 
metal  (AgNOg).  Partly  on  this  account,  perhaps,  hydro- 
ferrocyanic acid  (H^FeCy,  or  H^Fcy),  which  is  innocent  of 
corrosive  properties,  is  also  regarded  as  a  very  weak  acid. 
Keverthelets  it  will  precipitate  zinc,  or  iron,  from  solutions 
of  the  sulphates  of  these  metals,  or,  so  far  as  I  know^  from 
any  of  their  salts.  This  fact  may  be  utilised  in  the  working 
of  voltaic  batteries,  for,  when  sulphuric  acid  baa  become 
neutralised  by  the  production  of  sulphate  of  zinc,  it  can 
be  regenerated,  and  the  crystallisation,  '^creeping;'  and 
efflorescence  of  the  salt  can  be  obviated,  by  the  addition  to 
the  electrolyte  of  a  solution  of  hydroferrocyanic  acid.  The 
white  gelatiiious  precipitate  thus  produced  is  the  ferro- 
cyanide of  zinc  (Zn^FeCy,;  or  Zn^cy}t  a  salt  which,  of 
course,  cannot  be  decomposed  by  dilute  sulphuric  acid,  and 
which  1  have  found  to  be  a  very  useful  addition  to  afiuidic 
absorbents,  since  it  is  an  electrolyte,  and  therefore  a  con- 
ductor of  the  current,  and  since  it  adds  somewhat  to  the 
KM.F.  and  to  the  capacity  of  an  accumulatorf  as  above 
intimated. 

To  obtain  bydioferrocyanic  acid,  dissolve  58  parts  by 
weight  of  crystallised  tartaric  acid  in  alcohol,  and  add  the 
solution  to  one  of  50  parts  of  ferrocyanide  of  potassium 
dissolved  in  180  parts  of  warm  water,  Bi  tart  rate  of  potash 
(KHC^HjO,.)  is  precipitated  and  H^Fcy  is  liberated  in 
solution.  This  solution  must  be  kept  in  the  darki  as 
otherwise  it  soon  becomes  decomposed,  with  production  of 
pmssian  blue. 

But  to  obtain  a  useful  absorbent  which  is  an  electn)lytic 
conductor  not  decomposable  by  sulphuric  actj,  it  is  not 
necessary  to  isolate  hydroferrocyanic  acid.  When  a  solution 
of  potassic  ferrocyanide  is  added  to  one  of  zinc  sulphate, 
a  double  ferrocyanide  of  potassium  and  ^Inc  is  precipitated, 
according  to  the  equation : 

ZnSO,  +  K.Fcy  -  K^SO^  +  K^ZnFcy. 

It  is  this  double  ferrocyanide  which  is  utilised  in  the 
afluidic  absorbent  referred  to  in  the  preceding  section. 


LORD   KELVIN'S   PATENTS.* 


t  acid  b  required  to  hsve  the  speclic  gravity 

ibfa  lltat  of  mazlmQEn  conductivity,  thbi  value  ehotild 


There  are  altogether  47  patents  from  Feb  20^  1858, 
to  Sept.  28,  1806,  a  period  of  53  years.  All  of  them  can 
be  conveniently  classiBed  under  four  heads  ; 

A,  Patents  relating  to  improvements  in  electric  tele- 
graphic apparatus. 

B.  Patents  relating  to  improvements  in  navigational 
apparatus. 

C.  Patents  relating  to  improvements  in  generating, 
regulating,  measuring,  recording,  and  integrating  electnc 
currents. 

D,  Improvements  in  valves  for  fluids. 

1  nder  the  Hrst  head  (A)  there  are  11  patents  containing 
(1)  211  pages  of  descriptive  reading,  and  (2)  24  large 
sheets  having  127  separate  figures  or  diagrams,  an  shown 
in  the  following  tabular  statement  A. 

Fleeming  Jenkin  was  associated  with  Lord  Kelvin  in. 
patents  2047  and  2086,  and  Cromwell  Fleetwood  Varley 
was  associated  with  him  in  patent  1784. 

Under  the  second  head  (B)  there  are  10  patents  con- 
taining (1)  89  pages  of  descriptive  reading,  and  (2)  27 
sheets  having  151  separate  figures  or  diagramSp  as  shown 
in  the  following  tabular  statement  B< 

•  VA\mT  r«»d  l>y  Dr.  Mignua  M*cleftn  hetero  the  Philoaopbia*l 
Society  ttt  Qhagnw  ^n  Fab.  ^ 
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STATEMENT  A. 


I 

Pi 

III 

i 

1 

|. 

^ 

HUe  of  patant* 

*B 

•?; 

-sS 

1 

^iU 

1 

il 

i 

s 

g 

9^ 

9  ^ 

^. 

^ 

£ 

?5^ 

329 

Feb  20.  1658 

lmpro7emaDta    in    testiiig    and 
working  electric  telegraph. 

36 

1 

9 

Aug.  19,  1858 

329 

Mij  19,  1871 

DUclaimer. 

19 

^^ 

— 

2047 

Aug,  25  1860 

ImproTemooU  id  the  means  of 
telegraphic  commonicatioii 

37 

4 

27 

Feb.  25.  1861 

1784 

July  6.  1666 
■Uo.  6.  1866 

Improvementi  in   electric  tele* 

graph*. 

14 

1 

9 

2147 

July  23,  1867 
iui.  23,  1868 

Improremeota    in    reoetring  or 
recording       iimtrumetite      fof 
electric  telegraphs. 

10 

1       7 

3069 

Nov.  23.  1870 

ImproTementa  tn  electric    tele- 

33 

^     — , 

Not  atlowed 

graph  transmitting,  receiving, 
and  recording  instmmentat  and 
Id  clocks. 

2m 

Jan.  3l»  1871 
JaJy31,  1871 

Improve  men  ti<  in   transmitting. 
receiTing,  and  recording  instro- 

24 

7 

37 

mente  for  electric  telegraphs. 

810 

Mar.  25.  1871 
Void. 

Improvementa    in     clocks    and     4 
apparatus    for    giving  nnifonn 

— 

"^ 

motion. 

2086 

-luno  12.  1873 
Dec.  12,  1873 

Improveniants     in     telegraphir 
apparatus* 

14 

4 

11 

10^ 

Mar.  13,  1876 

Improvementa     in     telegraphic 

16 

4. 

21 

Sept.  13,  1876 

api^aratua. 

24868 

Dec.  28,  1896 

Improvements  in   recording  in-    4 

8 

6 

Sept.  28,  1896 

strnments  for   ieieg;rmphic  and 

otb«r  pnrpoMt. 

STATEMBNT  B. 


Title  of  ^latent. 


il^M 


^    2; 


1339  Mar.  29,  1876 
Sept,  27.  1876 

Nov.  30,  1877 

Sept.  1,  1876 
Mar.  1»  1877 
Dec.  18.  1876 
Jnne  15,  IffTZ 


679 


781 
5675 


6676! 


Fob.  20.  1879 
Aog.  20,  1879 

Feb.  23,  1880 
Aog.  23,  1880 
Dec.  8.  1883 
June  7,  1884 
Doc.  8,  1883 
Jane  7.  1884 


Oct   14»  1685 

I  July  12   1886 
a»56  June  10.  1890 
Msr.  10,  I89t 


Impruvementa  in   the  mariner'* 

compass  and  in  the  means  of 

jiacertaining  and  correcting  Its 

errors. 
Disclaim (fr  and  memorandnm  of 

alteration. 
Improvements   in  apparatus  for 

navigational  deep  sea  soundings. 
Impiovemenls  in  the  mariner** 

rompasfj  aod  in  appliAnoos  for 

a«certainiug  and  correcting  its 

errors. 
Improvements  in  the  mariner*s 

compasH  and  iu  appliances  tor 

correcting  its  eiTors. 
Improvements    in    navigational 

soundiag  apparatus. 
ImprovecT navigational  sounding 

apparatus. 
Improvements  in  the  marinot^i 

compaM  aod  in  the  means  for 

asc^rtaiuiug  and  oorrecting  it* 

errors. 
An  improved  navigational  eon  ad  • 

ing  machine. 
Improvements  in  the  marioer's 

oompam.  { 


I  Ddar  thQ  diird  head  (C)  tburo  Are  24  patents  contjunifig 
(1)  177  ptigM  of  dewriptlve  msding,  and  (2)  123  tkeetfl 
having  287  6garea  or  diagniins«  m  shown  in  the  Wiowing 
Ubular  statement  C. 

1'mbr   the  fourth    head    (D)   there  art»    two    pAteote 
OQUUtning   (1)  10  page**  of  descriptive   reading,   and  <2) 
liight  eheela    having  25  teparate  figuroa    or  diagrame  aa 
^ehowQ  in  the  following  labulai'  statement  L) 

There  are  un  to  Sept  28,  1896,  47  patento  contAinin«  U) 
407    pa^iea  of   dticripiive  reading,  and  (2)  182  aheeu 
^  having;  590*^  aeparate  ngoret  or  dtifraaii. 

*  f  i<!pefat«  iliasratti  b  antoiatji 

ipmi     ...  ...44101  anT0UBTi|f«4  I*  1a,  In,  l*-, 

Uif  above  tonntiiig  are  rtckooeil  a*  on*. 


her^,  for  in 
etc,  and  Uii'se  in 


STATKMEXT  C. 


I 


3032 


5668 


2028 


4617 


4665 


11^1 


July  9,  1881 
Jan.  9, 1882 

Dec.  26,  1881 
June  28^  1882 

April  21,  1833 
O.t.  20,  1883 


^pt*  ii8.  1883 
Mar.  27,  1884 


Tlt^eof  fiateat^] 


Mar.  10, 1884 

Oct  8,  1884 
5355  I  Mar.  22  1884 

Nov.  10,  1884 
6410  Mar.  10, 1884 

Oct.  28,  1884 


10530 
11106 


9016 


18035 


July  24,  1884 
April  25,  1885 
Aug.  9,  1884 
May  7,  1885 
July  10.  1886 
April  9,  1887 


Dec,  11,  1888 

i  Hept.  7,  1388 

1803&I  Dec.  11,  1888 

Sept.  7,  1889 

18035^  Dec  11,  1888 

I  Sept.  7,  1889 


Improvemimta  in  rtgnlating  «lec>^ 

tne  Cttrfiatl,  and  in  the  aptia- 

Atwor  iMB&stmployad  thevesn*  ^ 
rmpfevenMntiui  d 

Madiipefy,  ud 

neded  th«eiiith«~ 
1  miifoveseata 

proceasee  for  _ 

lating,  and  meatorisf 

currents* 
Apparatna  for 

Uting,    mmm     _ 

and  integratiiif  eieetiic « 
New  orimpmvedi 
'  electrical  incandeteeiit ) 
Improvemffnta  indynamo-eteeftic 

machinery. 
Improvements  in  braakiag 
I  tnc  contact  to    nre^ODt  < 

heating  by  imperlm  eonlaet. 
Safety  5tsea  for  ileetik  < ' 

ilmprovemiiili  ia 

'  meeaiifiiig  elaelrie 

Improved  apparatus  for 

I  ing  the  efficiency  of  an  ateetfir 

circuit.  (Amended  Oct 4, 1887,1 
Slcctfostatic       ap|iaratua       fa 

meaaming  poioaf 
ovM  ann 


:ff 


1576G 


1004 


Oct  6,  1889 
July  7,  1890 


Jan,  20  1891 

Oct.  20.  1891 

18436  Oct.  27.  1891 

July  22,  1892 


10230 
2198 
2199 
5733 


24471 
24979 

15034 
2261 


May  30,  1892 
July  2.  1692 
Feb.  1  1893 
Nov.  1,  1^3 
Feb  1.  1893 
Feb.  1,  1893 
Mar.  17,  1893 
Dec  16,  1893 

Dec  20,  1893 
OcL  20,  189a 
The,  29.  1893 
Dec  29,  1894 

Aug.  7,  18»l 

Nor.  27,  1895 
Sept  28,  1896 


An  impfe^ 

contiactiofta.  Ij 

Improved  apparatus  for  eootiva-  i 

ously  measQiing  potaatiala   at;  I 

cttrrenta. 
Appafatus   for    meaanriag  asdi  | 

reeording     dectiic      citfrsata.  ; 

(Allowed  to  lapea.)  I 

Aa  improved  iadicator  for  ilae^  | 

tfic  poteatiala  i 

ImproTed  appaimtns  for  aeMnrj  | 

ing    and    reoordii^     eleetm  | 

camiita 
An  iiBptovid  aleetric 


Improvemeiita  ta 


An    instrument    for 
electric  eorrenta. 
Impioved  arraag«aiai  for 
I  ing  the  detlectiona  of 
I  itutninseuta. 
Impronaieata  in  aloetiie 


ImpteteoMttiiiA 
I  maafoii^t  a&d 
I  trie  pnaniiet  aod 
ImpfOTcnMota  la  ii 

maaaufingiloetije 
Impfwemtati  ia 

indicating  and 

trii:  aapply. 


STATKMJOST 


J 

a 


5471^Mart^h  31,  18891mpf09«ai«ul>    ia 
I  June  8,  1869      wat«f« 


3864  March  4,  1891  Improfaoaats     in 
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narine  eablea  by    "electrostatic  capacity/'    and 
sity  of  having  a  receiving  instrument  so  sensitive 

able  to  indicate  or  record  continuously  every 

in  the  strength  of  the  received  current.  The 
ilvanometer  and  the  siphon  recorder,  which  were 
ncribed,  fulfilled  these  conditions. 

the  second  head,  the  sounding  machine,  the 
corder,  and  the  compass  were  exhibited  and 
.  The  three  principal  errors  to  be  corrected  in 
laas — viz.,  the  semicircular,  the  quadrantal,  and 
ng  errors — were  referred  to,  and  the  methods  by 
ese  are  corrected  in  the  Kelvin  compass  wel*e 
I.  Short  reference  was  also  made  to  the  tide 
ial  harmonic  analyser,  and  tide  predicter. 
the  third  head  rdFerence  was  made  (I.)  to  electro- 
(11.)  to  electromagnetic  instruments  for  measuring 
and  differences  of  potentials ;  (III.)  to  electro- 
inatraments  for  measuring  currents  and  differences 
iala ;  and  (IV.)  to  instruments  arranged  for  record- 
Dtegrating  electric  currents, 
sctrometers  were  divided  into  two  classes:  (a) 
cal  electrometers,  and  (b)  attracted  disc  electro- 
Quadrant  electrometer.     By  the  heterostatic  and 

arrangements,  differences  of  potentials  from 
to  100  volts  can  be  accurately  determined  by  this 

ticellular  electrometers  (40  to  1,600  volts). 

tical  electrostatic  voltmeters  (200  to  20,000  volts). 

Absolute  electrometer. 

Long-range  electrometer. 

Portable  electrometer. 

Electrostatic  balance  (5,000  to  100,000  volts). 

Graded  current  galvanometers  reading  from 
nne  to  200  amperes. 

Magnetostatic  current  -  meters  reading  from 
ipere  to  300  amperes. 

Ampere-gauges  reading  from  ]  ampere  to  6,000 

Graded  potential  galvanometer  reading  from  a 
."tion  of  a  volt  to  200  volts. 
Standard  direct  reading  electric  balances. 
ti-ampere  balance  from  1  to  100  centi-amperes. 
i-unpere         „  „     1  to  100  deci-amperes. 

la-ampere       „  „     1  to  100  amperes, 

cto-ampere     „  „     6  to  600        „ 

>  ampere         „  „     25  to  2,500    ,, 

iposite  „  „     002  to  500  amperes,  and 

to  50,000  watts  at  100  volts. 
i-watt  balance  to  suit  currents  from   01  to  20 

oi-watt  balance  to  suit  currents  from  0*5  to  100 

Eto-watt  balance  to  suit  currents  from  5  to  500 

ilo-watt    balance    to    suit  currents   from    25   to 

iperes. 

ilo-watt   V>alance  to  suit  currents   from   100    to 

mperes. 

apere-balances  are  designed  to  carry  75  per  cent. 

maximum   current  continuously^   and  carry  their 

a  current  long  enough  for  all  standarB  purposes. 

L.  Recording  voltmeters  and  ampere-meters. 

E,  Electricity  supply  meter. 

)d  account  of  some  of  these  instruments  will  be 

our  next  and  subsequent  issues. 

(To  he  continued,  y 


TECHNICAL  EDUCATION. 

OF.  W.  E.  AYRTON,  F.RS.,  PAST-PRESIDENT,  I.E  E. 

flowing  is  a  verbatim  report  of  an  address  delivered 
Ayrton  to  the  Coventry  Technical  Institute.  The 
that  of  the  distribution  of   prizes   to  the 


Itbton  said :  The  object  of  technical  instruction 
lUr  a  person  to  apply  himself  with  advantage  to 


some  industrial  pursuit.  Snoh  instmction  may  now  be 
obtained  at  very  many  technical  schools  throughout  the 
country,  and  in  a  much  less  formal  way  a  large  amount  of 
technical  information  can,  of  course,  be  picked  up  in  a  factory 
by  an  intelligent  person. 

The  ideal  technical  school  would  be  one  attached  to  the 
works,  in  which  the  employes  would  be  systematically 
taught  thmr  trade,  the  application  of  the  principles  of 
science  to  their  particular  industry,  and  so  forth,  in  some- 
what the  same  sort  of  way  that  in  former  times  the  few 
apprentices  were  taught  the  "mysteries  of  their  craft"  by 
their  master.  But  modem  development  has  not  tended  in 
that  direction,  and  at  the  present  time,  instead  of  a  manu- 
facturer deputing  his  teaching  duties  to  persons  paid 
directly  by  himself  to  perform  them  on  his  behalf,  he 
delegates  them  to  the  nation  generally.  And  the  nation, 
recognising  the  fact  that  the  apprenticeship  system  is  dead, 
accepts  the  responsibility,  passes  Technical  Instruction  Acts, 
and  builds  technical  schools  in  which  people  can  learn  at  a 
small  fee  how  to  use  their  brains  and  their  hands  for  the 
benefit  of  themselves,  for  the  benefit  of  the  masters,  and 
for  the  benefit  of  the  nation  at  large. 

Technical  schools,  then,  have  this  resemblance  to  Board 
schools— that  in  both  the  main  part  of  the  cost  of  teaching 
is  not  borne  by  those  on  whom  the  burden  of  defraying  the 
expenses  of  education  formerly  fell.  To-day  the  Board 
school  rate  is  levied  on  all,  and  the  British  parent,  who 
formerly  recognised  that  his  children  had  a  claim  on  him,  not 
only  for  board,  clothes,  and  lodging,  but  also  for  education,  is 
now,  if  he  is  poor,  entirely  relieved  of  this  responsibility. 
So  also  is  the  technical  instruction  rate  levied  on  the  whole 
community,  but  in  this  case  it  is  the  rich  manufacturer 
who  is  freed  from  the  responsibility  of  technically  educating 
his  apprentices. 

There  is  an  old  adage,  "  If  you  want  a  thing  done  well, 
do  it  yourself,"  butr  with  technical  instruction  there  is  an 
advantage  in  the  duty  of  teaching  being  deputed  by  the 
masters  of  works  to  the  masters  of  schools.  For  the  main 
duty  of  a  factory  is  to  turn  out  manufactured  articles  of 
the  best  quality  for  their  price,  and  so  engrossing  has  this 
problem  become  that  the  manufacturer  has  but  little  time 
or  opportunity  to  concern  himself  directly  with  the  turning 
out  of  men.  Hence  to  manufacture  goods  and  men  in 
different  establishments  is  only  an  example  of  the  modem 
division  of  labour. 

But  not  only  have  technical  schools  come  into  existence 
in  consequence  of  the  universality  of  the  division  of  labour 
in  our  day,  but  they  are  maintained  to  counteract  the  evils 
that  arise  from  this  very  division  of  labour;  and  the 
remedy  they  apply  is  to  give  the  apprentice  a  far  wider 
knowledge  of  his  trade  than  he  can  obtain  from  the  highly 
specialised  work  at  which  he  is  kept  in  the  factory.  And 
so  it  is  hoped  that  should  the  workman  have  his  particular 
division  of  the  trade  taken  away  from  him  by  the  general 
introduction  of  some  machine,  he  may  be  able  to  avoid  loss 
of  \vork  by  turning  to  some  other  branch  more  or  less 
allied  to  his  own. 

Great  hitherto  has  been  the  diversity  of  opinion  as  to 
what  should  be  taugutat  a  technical  hcIiuoI.  Some  advocate 
that  the  teaching  in  chemistry,  lur  example,  tthuuld  be 
limited  to  a  sound  training  in  chemical  principles  and 
methods,  while  others  urge  that  a  technical  schoui  should 
be  expected  to  teach  the  actual  application  of  science  to 
industrial  processes.  A  third  party,  on  the  other  hand, 
consider  it  proved  that  a  technical  school  may  with  advan- 
tage aim  at  imparting  a  knowledge  of  what  a  few  years  ago 
would  have  been  slightingly  called  mere  handicraft. 

Personally,  I  see  no  objection  to  instruction  in  any  use 
of  the  hand  being  given  at  a  technical  school  provided  that 
it  be  accompanied  with  teaching  that  leads  the  worker  to 
use  his  brain  also ;  or,  perhaps,  I  should  say  that  since  the 
teaching  of  any  use  of  the  hand  cannot  be  adequately  given 
without  its  being  accompanied  with  a  certain  amount  of 
mental  training,  such  teaching  has  a  perfect  right  to  be 
regarded  as  a  part  of  technical  education.  I  am  aware  that 
a  sharp  distinction  between  education  and  training  has  been 
drawn  by  some  authorities,  and  that  they  have  pronounced 
it  a  misnomer  to  apply  the  name  education  to  what  is  often 
called  the  training  of  the  hand  and  eye.  This  appears  to 
me,  however,  to  be  a  mistake,  for  there  is  no  radical 
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differMice  in  the  metbod  of  trial  and  error  which  has  to  be 
followed  in  learning  to  perform  any  useful  operatino  really 
Weill  whether  it  be  making  a  tirst-rate  fit  between  two 
piecea  of  material,  ikilfully  fingering  the  violin,  or  adroitly 
solving  problems  in  Euclid.  Determination,  applicatton,  the 
appreciation  of  the  importance  of  accuracy  and  continued 
practice  are  necessary  in  each  case,  and  the  bodily  aa  well 
aa  the  mental  improvement  which  is  effected  in  tbe 
individual  during  the  acquisition  of  any  such  form  of 
dexterity  is  of  the  nature  of  education,  but  does  not  by 
itself,  of  course,  constitute  an  entire  education.  When  tbe 
dexterity  has  been  once  acquired,  however,  the  mere 
repeated  uee  of  it  is  neither  education  nor  training,  any 
more  than  the  daily  solution  of  problems  in  trigonometry 
would  be  an  education  after  a  lad  bad  mastered  the 
methods.  Further,  it  is  not  because  the  successful  manage 
ment  of  a  football  team  is  not  educational  that  it  would 
be  unwise  for  a  person  to  make  this  tbe  main  business  of 
his  life  if  he  desired  to  become  an  engineer,  any  more  than 
it  would  be  because  1  thought  making  experiments  in  a 
well  fitted  and  well  organised  electrical  laboratory  neces- 
sarily not  an  educational  process  that  I  should  dissuade  a 
person  from  thus  wasting  his  time  when  he  was  preparing 
to  appear  on  the  concert  platform. 

So  far  from  there  being  a  risk  of  tbe  instruction  in  a 

technical  school  becoming  too  practical,  there  is  a  much 

greater  risk  of  its  becoming  too  purely  theoreticaK  For  when 

a  technical  teacher  has  to  spend  the  greater  part  of  bis  time 

giving  out  information,  be  has  but  little  left  to  take  any  in, 

and   be  thereby  runs   the  risk  of    losing  touch  with  his 

I  trade,  or  profession,  especially  if  it  be  one  in  a  state  of 

i  rapid  development,  like  electrical  engineering.      His  so- 

|6a!led  practical  teaching  may  then  easily  become  unpractical 

and  untechnical^  academic,  stereotyped,  and  only  distantly 

related  to  industry. 

flence   we   technical   teachers  ought   to    welcome   any 
suggestions    from    manufacturers  as   to   what  should    be 
taught    in    technical    schools,   and,   indeed,   even    how    it 
f  should  be  taughL     Certainly  nothing  is  more  acceptable 
|to  mvsalf  than  the  hints  about  the  teaching  at  the  City  and 
^Guilds  Central  Technical  College  which    I    occasionally 
receive  from  some  of  my  old  students  who  hold  important 
posts  in  the  indtistrial   world.     For  the  more  valuable  we 
can  render  our  students  to  their  employers,  tho  more  valu- 
able we  can  render  them  to  themselves,  and  the  greater  is 
our  suGcesa  as  technical  teachers. 

Further,  I  would  urge  on  my  teaching  brethren  that 
not  only  should  we  keep  in  close  touch  with  the  trades  we 
represent,  not  only  should  our  aim  be  to  avoid  imparting 
antiquated,  or  unpractical,  knowledge,  but  we  should  make 
an  effort  to  keep  our  teaching  to  some  extent  even  in 
advance  of  the  industry  it  deals  with. 

There  is,  however,  one  subject  of  overwhelming  import- 
fiance  which  it  is  incumbent  on  every  technical  school  to 
teach,  especially  .as  it  is  one  that  baa  been  much  neglected 
in  the  past,  and  that  is  tbe  knowledge  that  the  wide 
employment  of  machinery  in  a  country  is  a  real  gain  to 
^every  one  of  its  inhabitants.  Whether  one  reads  in 
Charlotte  Brontt^'s  "Shirley"  what  was  tbe  feeling  con- 
'eerning  tbe  use  of  machinery  at  the  beginning  of  the 
century,  or  in  to<lay  s  newspapers  what  is  tbe  attitude  of 
srtain  workmen  towards  machinery  now  at  the  end  of  tbe 
enturv,  one  is  struck  at  finding  the  same  stubborn  resist- 
ncc  fostered  by  the  same  misguided  notion  that  the 
[lount  of  work  to  be  done  in  the  world  is  a  fixed  quantity, 
ad|  therefore,  tliat  it  ought  to  be  dealt  with  sparingly  and 
ircelled  out  like  food  among  a  shipwrecked  crew,  so  aa  to 
B  made  to  £0  as  far  ii%  possible. 
I  am  not  here  entering  on  politics,  or  taking  a  aide  in 
the  recent  misunderstandfing  between  capiul  and  labour ; 
I  am  merely  deploring  tbe  want  of  exact  knowled^  that 
has  existed,  and  which  I  fear  still  exists,  regarding  the 
effect  on  a  people  of  the  wide  use  of  machinery— a  want  for 
which  all  tlie  teachers  of  this  country,  by  whatever  titles 
ihar  mav  W  designated,  are  directly  or  indirectly  respon^ 
stbb.  And  however  much  we  may  personally  sympathise 
with  the  desire  of  the  Englishman  to  resist  an  innovation 
which  ho  feara  will  take  the  bread  out  of  the  mouth  of  bis 
wife  and  children,  it  is  tbe  duty  of  teachers  at  the  present  I 
time,  especially  of  tbo^e  of  us  who  have  had  tbe  oppor-  | 


tunity  of  travelling  and  studying  tbe  wmys  of 
countries,  to  urge  on  our  people  that  what  is  to  a  i 
benefit  must  ultimately  benefit  each  of  its  inhslnt 
that  anything  which  resists  the  expanaion  of  itbiIb  iii| 
Britain  cannot  be  for  the  good  of  its  people. 

Which,  for  example,  is  tbe  country  wbera  lbs 
of  the  workmen  are  tbe  largest  I  Why,  the  United  i 
the  one  in  which  the  use  of  machinery  is  the 
sive,  where  tbe  highest  wage  goes  with  the  sou 
labour    in   employments    like   tbe  manufacture  of 
which,  although  developed   in  this  country,  is, 
this  reason,  being  rapidly  wrested  from  tis  by 
The  American  preference  for  doing  purely  mecbaoioal  j 
with   inanimate   machinery,   and   reserving    tJbs 
instrument — man^ — for  brain  work,  combined  wilh  I 
dtf  usion  of  technical  knowledge  on  the  otlier  sida 
Atlantic,  has  already  inaugurated  a  keeo  rivalrjr  wi|li| 
Britain.     And   this   rivalry — which  extends  aol 
foreign  markets,  where  perhaps  we  could  only  koom 
on  an  equal  footing,  but  even  in  the  supply  of  goooS  I 
own  colonies  and   dependencies,   where   we   m^l 
expected  to  have  an  advantage— will  grow  in&o  a  suf 
unless   we   keep    on    our  guard,   and  give  unmij 
evidence  of  our  readiness  to  adapt  ourselves  to  new  \ 
of  manufacture. 

A  striking  instance  of  the  futility  of  suppoilDg 
amount  of  work  to  be  done  in  the  world  u  fixed 
found  in  that  prominent  industry  of  this  city,  Uie 
facture  of  bicycles.  How  has  it  come  about 
industry  is  to  be  found  here  ?  Did  you  iohent  it 
your  forefathers,  or  did  Coventry  snatch  it  away  \ 
Birmingham  and  despoil  the  Birmingham 
their  birthright]  No!  It  happened  that^  when  in  J 
tbe  old  French  boneshaker  was  brought  to  tho  i 
the  Coventry  Machinist  Company,  Ja&ea  Starley  i 
foreman  ;  and  he  was  shrewd  enough  to  foresoe 
bicycle  had  a  future.  For  had  not  8url€y» 
gardener  to  tbe  engineer  Penn,  spent  his  leisure  i 
mechanics  and  repairing  watches,  and  when  ho  < 
the  then  novel  sewing  machine  bad  he  not  effected  ta| 
improvements  in  them  ? 

The  Coventry  Machinist  Company  took  up  the 
facture  of  the  bicycle,  and  became  the  piooeor 
industry.     Later  on,  Starley  left  them  and 
firm  of  Smith    and    Starley  to  make  cycles 
machines.      Next   tbe   cycle   branch    m 
Haynes  and  Jefferies,  the  first  firm  establishod 
to  manufacture  cvcles  ;  and  in  1^76  Starley,  Uioir  4 
succeeded  in  producing  a  perfectly  rigid  wlro^p ' 
by  inventing  the  tangent-spoke  device. 

Much  ingenuity,  perseverance,  and  hard  work 
by  Coventry  into  the  cyclo  industry,  and  a 
made  for  that  town  before  others  were  ready.     ^'  Fa 
sprang  up  as  if  by  magic,'  your  president  tolls 
the  great  majority  stuck  to  the  best  ideals  of  i 
work  in  preference  to  cheapDesii  and  so  < 
trade.' 

Nobody  is  the  loser,  no  one  is  the  poorer ;  a  i 
been  effected  throughout  the  civiliaod  world,  p  _ 
greatest  change  in  the  last  quarter  of  this  century ; 
have  been  brought  closer  together  ;    and  the  wi 
grown  smaller.     Women  who  dreaded   a  weaiy 
five  miles  now  ride  30  for  pleasure  ;  the  workouMi  i 
away  from  the  works.     OuUide  the  laetoffy  in 
where  Borne  of  the  parts  of  the  Coventry  okolrio  I 
were  made,    1   saw   between   600  Mid   700   bkf 
autumn  waiting  in  a  shed  to  take  some  of  tho  i 
to  dinner.    The  life  of  a  girl  has  been  made  biar,  I 
staid  elderly  chaperon  of  our  youth  has  had  to  givo 
one  of  the  other  girls  on  her  bicycle.     Not  oiority  1 
riches  come  to  you,  the  dwellers  in  this  dly,  fafil 
person   in  the  world  is  the  gainer  becaaso   the 
James  Starley.  and  because  Coventry  holietod  ill 

Take,  again,  electric  lighting,  which  has  [ 
such  gigantic  strides  during  the  paaa  five  yoar£    Baa] 
impoverished  those  who  earned  thair  Uvtiig  th 
supply  of  illuminating  gas  t    Assuredly,  no.    For  i 
has  done  so  much  to  increase  the  doaiaiid  for  ya  i 
higher  standard  of  illumination  lo  whleh  paoole  trnml 
accustomed  through  the  spread  of  tlie  slectnc  laaafk 
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hear  aome  of  you  saying,  this  is  political  economy, 
f  rate,  the  economics  of  industry  and  not  technical 
1,  and  that  it  would  be  unsuitable  to  offer  such 
klaons  to  students  who  come  here  to  learn  watch- 
weaving^  and  woodworking, 
a  good  deal  of  sound  political  economy  may  be 
n  omnection  with  watchmaking.     It  might,  for 

be  impressed  on  the  student  that  while  tne  idea 
madunery  in  watchmaking  was  started  in  England, 
.America  that  it  was  first  carried  into  practice, 
M  Americans  who  first  made  large  fortunes  with 
made  watches.    Meanwhile,   the    English  watch 

steadily  declined,  until  your  townsman,  Bother- 
mrod  it  by  introducing  American  watchmaking 
ry  in  the  face  of  the  opposition  of  his  work- 
die  loss  of  money,  and  apparently  great  loss  of 
Tow  Mr.  Botherham  employs  automatic  machines, 
ted  in  his  own  engineering  shop,  with  which  he  can 
500  high-class  watches  per  week,  and  so  his  name 
I  in  many  other  places  besides  Coventry. 
%  imjportant  part  of  all  technical  education  consists 
dy  in  encouraging  people  to  learn  how  things  are 
lay,  but  in  leading  them  to  ascertain  what  exactly 
iiticnlar  result  each  special  manufacturing  process 
to  accomplish,  and  then  to  consider  whether  the 
le  result  cannot  be  arrived  at  more  simply  and 
ily  in  some  totally  different  way.  For  analysis 
-the  splitting  up  into  elementary  com- 
and  the  building  up  again — ^is  the  basis  of  much 
D,  as  it  should  be  of  all  technical  education. 
pork,  according  to  Lamb,  was  originally  produced 
uly  on  the  burning  of  a  farm,  and  perhaps 
b  sauce  owed  its  origin  to  that  farm  having  an 
on  itb  Therefore  the  Chinaman  supposed  that  it 
■sary  to  sacrifice  a  farm  each  time  that  somewhat 
Ue  laxory  was  desired.  Gradually,  however,  it 
on  the  Oriental  mind  that  one  farm,  one  pi^, 
ted  an  undue  proportion  of  fuel,  and  finally  it 
be  realised  that  the  pork  and  the  sauce  could  be 
onomically  produced  by  separate  operations,  one 
mt  in  front  and  the  other  on  top  of  a  kitchen  fire. 
I  present  cost  of  production  can  in  many  cases  be 
leereaaed  by  the  employment  of  new  methods  of 
tare ;  also  the  work  to  be  done  in  the  world  can  be 
inereaBed  by  the  starting  of  new  industries.  Hence 
s  seen  that  one  of  the  most  important  duties  of  a 
itnrer  is  to  create  wants  on  the  part  of  the  public, 
merely  to  supply  enstin^  demands.  For  there  is 
if  money  in  England  waiting  investment,  and  there 
s  ridi  community  ready  to  purchase  any  good  thing 
fdes  and  electric  energy  when  these  commodities 
ted. 

there  seems  to  be  a  considerable  difference  in  the 
nee  attached  to  the  performance  of  this  duty  by 
arican  and  the  English  manufacturer.  The  American 
lis  the  proverb,  "L'App^tit  vient  en  mangeant " — 
•  comes  with  eating — and  so  he  manufactures 
piiss  '*  notions  "  before  the  public  is  aware  it  is  in 
I  Hem,  whereas  the  Englishman,  with  some  brilliant 
hm^  does  not  take  up  a  novelty  until  it  ceases  to  be 
rilmtil  be  is  no  longer  able  to  resist  the  clamour  of 
ielrangering  after  some  innovation  of  recognised 
I 

tat^  for  example,  the  overhead  railways  in  New 
sriCkieago  with  the  undergi'ound  railway  in  London, 
fat  were  always  airy  (I  have  travelled  on  both),  the 
iknsft  sulphurous,  as  I  know  to  my  cost  Yet, 
tts  steam  locomotive  on  the  overhaul  American 
higiv«i  way  to  the  electric  motor,  the  use  of  electric 
ft  on  the  London  underground  system — ^which  is 
aftf  more  pressing  necessity — is  even  now  only 
Iwsiduiation. 

imbstitntion  of  electric  for  horse  traction  in  streets, 
IsB  excited  so  much  interest  in  the  world  generally 
rtts  past  few  years,  and  which  is  just  beginning  to 
\fmml  attention  even  in  our  own  country,  differs 
m  bicycle  tiade  and  the  electric  light  industry  in 
Us  giving  work  to  many  it  must  at  first  interfere 
Ik  empbyment  iA  some,  such,  for  example,  as 
isi^  dealers  in  borse  fodder,  harness-makers,  etc. 


Ultimately,  however,  the  total  number  of  people  who  will 
be  employed  in  connection  with  tramways  vrilf  certainly  be 
largely  increased  by  the  application  of  technical  knowledge 
in  the  development  of  electric  traction,  for  at  the  present 
time  there  are  over  17,000  miles  of  electric  tramlines  in 
the  streets  of  the  United  States  on  which  run  some  50,000 
tramcars  propelled  with  electric  motors.  Indeed,  in  Boston 
alone  (Boston  in  America,  I  mean),  which  has  a  population 
only  aoout  one-tenth  of  that  of  London,  the  steam-engines 
in  the  various  stations  which  drive  the  dynamo  machines 
for  supplying  electric  current  to  the  tramways  can  develop 
nearly  50,000  h.p.  continuously  if  required,  and  this,  bear 
in  mind,  is  altogether  apart  from,  and  in  addition  to,  the 
engines  driving  dynamos  for  the  electric  lighting  of  that  city. 

Well,  now,  coming  to  the  object  of  our  meeting  here 
to-night — prize-giving.  We  all  like  to  come  out  well  in 
examinations,  to  be  awarded  prizes,  and  win  the  approbation 
of  our  relations  and  friends.  And  this  desire  to  stand  high 
in  the  examination  list  undoubtedly  furnishes  a  keen  incen- 
tive to  many  youn^  people  to  work  hard.  It  should  be, 
however,  a  consolation  to  those  who  do  not  shine  in  the 
examination  room,  but  who  yet  feel  that  they  have  got 
something  in  them,  to  remember  that  success  in  life  is 
not  attained  by  supplying  written  answers  to  a  series  of 
questions. 

Some  there  may  be  who  can  point  to  their  having  made 
a  small  steady  income  for  a  short  period  by  regularly 
sending  in  the  missing  word,  or  by  supplying  answers  to  a 
series  of  questions  set  pictorially  in  one  of  the  weekly 
collection  of  snips  regarding  the  names  of  50  famous 
authors,  or  a  like  number  of  cricketers.  But  it  can  be 
scarcely  maintained  that  this  class  of  competitive  written 
examination  constitutes  a  lucrative  profession,  or  can  be 
relied  on  to  produce  an  income  not  distinctly  precarious. 

The  examinations  held  at  this  Institute  are,  of  course,  of 
a  totally  different  character,  and  to  a  certain  extent  they 
accurately  test  your  value.  But  if  I  express  a  doubt  as  to 
whether  any  of  the  ordinary  examinations  can  really  test  a 
person's  powers  as  distinct  from  his  capability  of  doing  a 
particular  piece  of  work,  it  is  because  I  frequently  set 
myself  a  question  and  dve  myself  but  a  low  mark  for  the 
inadequate  character  of  my  answer.  And  that  question  is : 
Does  my  own  system  of  marking  my  own  students  really 
place  them  m  the  order  of  value  that  they  will  be  to  the 
world  f 

For  it  is  comparatively  easy  to  test  the  memory  of  an 
examinee  for  reproducing  book-learning,  or  his  dexterity  in 
working  out  set  problems  on  paper,  or  to  test  his  skiU  to 
do  a  certain  amount  of  manual  work  neatly  and  in  a 
workmanlike  fashion  in  a  fixed  time.  But  it  is  far  less 
easy  for  an  examiner  to  assign  marks  for  a  student's  force 
of  character,  for  his  power  to  overcome  previously  unfore- 
seen difficulties,  for  nis  coolness  under  trying  conditions, 
for  his  quickness  in  observing  a  small  effect  on  which  large 
issues  may  depend,  for  his  good  presence  and  power  of 
impressing  his  fellow-man,  etc.  And  yet  all  these  qualities 
are  of  enormous  value  in  real  life. 

Am  I,  you  will  ask,  estimating  at  a  low  value  the 
training  at  a  technical  school,  or  is  it  that  I  expect  but 
little  from  the  effects  of  the  liberality  of  men  like  Mr. 
David  Spencer,  or  of  your  president,  your  six  times  mayor, 
a  double  Dick  Whittington  ?  I  will  answer  that  by  asKing 
whether  you  think  it  probable  that  I  estimate  of  little 
value  the  work  to  which  I  am  voluntarily  giving  my  life  ? 

It  is  no  argument  against  technical  eaucation  that  it  can 
only  assist  in  developing  some  of  the  good  qualities  which 
enaow  an  individual  wiSi  chiBrnm  and  power ;  still  less  is  its 
extension  in  our  country  of  doubtful  value,  because  there 
have  been  many  in  the  past  who  produced  great  results 
without  bavins  ever  entered  a  technical  school.  For  it 
must  be  remexnbered  that,  although  Nelson  achieved  all  his 
success  in  entire  ignorance  of  the  construction  and  use  of 
ironclads,  Maxim  guns,  and  torpedoes,  he  would  certainly 
have  made  it  his  business  to  master  these  subjects  were  he 
fighting  his  battles  to-day  instead  of  nearly  a  century  ago, 
and  he  would  say  now,  as  he  said  then,  that  he  owed  his 
success  to  always  being  on  the  spot  half  an  hour  before 
anyone  else. 

The  moral  then  seems  to  be  for  the  methods  taught  at  a 
technical  school  to  be  kept  well  up-to-date,  and  for  you,  its 
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•todanti,  to  do  your  best  to  excel  in  them,  ever  striTuig 
Uie  while  to  increaae  your  stock  of  those  all-important 
characteriatics — alertness,  thorooghness,  and  truthfulness — 
not  merely  truthfulness  in  word,  but  also  in  work  at  the 
bench,  the  forge,  and  the  vice,  the  truthfulness  which  is  the 
slayer  of  shoddyism. 


QUESTIONS  AND  ANSWERS. 


Under  this  heading  we  insert  questions  and  answers 
of  a  practical  character  relating  to  central-station  work, 
tramway  work,  or  construction  work ;  and  for  each  suit- 
able question  offer  one  shilling,  and  for  the  best  solu- 
tion of  any  question  we  offer  im  shillings.  We  also 
give  (too  shillings  and  sixpence  for  every  other  answer  we 
print  The  answers  to  any  question  should  be  sent 
within  10  dap  after  the  question  has  appeared,  and 
should  be  written  on  one  side  of  the  paper  only.  We 
would  call  the  attention  of  those  sending  in  answers  to  the 
fact  that  the  neatness  of  any  sketches  sent  in  is  considered 
when  marking  the  relative  values  of  these  answers. 
Questions  may  be  sent  at  any  time. 

QrESTIONA. 

40.  Describe  with  sketches  a  good  direct-current  motor-starting 
switch  for  use  on  a  supply  company's  mains.  What  is 
specially  required  of  such  switches  7— A.  D.  J. 

41.  What  are  the  objections  in  actual  working  to  separate  switch 
pillars  to  each  generating  unit  in  a  central  station  ? — E.  K. 
Scott. 

ANSWER.S. 

Qu€$tion  34. — Would  it  be  false  economy  to  use  galvanised 
iron-wire  rope  instead  of  copper  tape  for  a  lightning  con- 
ductor ? 

Answer  to  No.  34  (atoarded  Ss,). — In  order  to  answer  this 
question,  the  practical  as  well  as  the  solely  financial  advan- 
tages and  disadvantages  of  the  two  systems  must  be 
weighed.  Opinions  differ  as  to  the  precise  nature  of  a  flash 
of  lightning.  Some  hold  that  it  is  a  spark  simply  passing 
from  cloud  to  earth,  or  no:  versd — that  is,  a  momentary 
direct  current  The  other  theory  is  that  it  is  oscillatory,, 
like  the  spark  of  a  Leyden  jar  frequently  is ;  and  this 
seems  most  probable,  owing  to  the  tremendous  difference  of 
potential  between  the  earth  and  the  cloud  before  the  flash. 
The  best  way  to  grasp  this  idea  is  to  think  of  a  strong 
spiral  spring  hanging  vertically.  When  the  lower  end  is 
pulled  and  then  let  go,  its  elasticity  causes  it  not  only  to 
regain  its  former  position,  but  to  go  beyond  it,  and  so  on, 
the  force  decreasing  with  each  oscillation  until  it  comes  to 
rest  in  its  original  position.  In  a  lightning  flash  the  differ- 
ence of  potential — i.e.,  force — is  so  great  that  these  oscilla- 
tions occur  very  rapidly  and  cannot  be  detect<>d.  Here  is 
an  alternating  current  of  very  high  frequency  (probably 
some  millions  per  second),  and  consequently  "skin  effect" 
comes  into  action — that  is,  the  current  flows  entirely  on 
the  surface  of  the  conductor  and  not  through  the  metal,  as 
in  the  case  of  a  direct  or  a  low-frequency  current.  In  order 
to  make  sure  whether  lightning  helon|3:B  to  the  first  or 
second  theory,  two  rods  might  be  erected  side  by  side, 
both  of  the  same  height,  and  same  quality  and  crosa-Rection 
of  metal ;  one,  however,  being  a  solid  rod,  the  oth^r  a 
tube,  and  therefore  having  a  irrcatcr  mirfaco.  Tliey 
would  have  to  be  in  an  open  »]mro,  with  an  nrrange 
ment  (in  a  break  in  the  conductor)  for  a  fii«*n  to 
nutomatically  replace  itself  when  burnt  out.  I  don't  think 
this  has  evorbeen  done,  but  I  am  not  sure.  Now  «upposinjnj 
lightning  is,  as  in  the  fiiRt  theory,  a  momentary  <lirect 
current,  then  the  condurtivity  of  the  conductor  is  of 
primary  importance.  The  conductivity  of  copprr  is  six 
times  as  great  as  that  of  iron  -that  is,  if  the  conductor  is 
of  iron,  its  cross-section  must  be  six  times  jis  ereat  as  if  it  is 
of  copper.  A  section  area  of  hulf  a  square  inrh  is  require^l 
if  iron  is  used,  and  one-twelfth  of  a  square  inch  if  copper  is 
used.  Perhaps  the  copper  should  be  rather  larger,  as  its 
conductivity  gets  less  with  the  imsssge  of  currents,  whilst 
that  of  iron  improves.  As  far  as  initial  cost  is  concerned, 
the  iron-wire  rope  wouM  be  cheaper  than  copper  tape. 
as  iron  in  the  form  of  galvanised  iron-wire  rope  would 


probaUy   oost   about   one^erenth   m    much 
copper. 

In  the  other  and  now  generally  recognisa 
cross-section  of  conductor  is  not  so  important  as 
That  is,  the  conductor,  of  whatever  material,  mi 
round.  This  necessitates  a  large  croas-section  d 
in  the  case  of  copper  this  would  be  expensive 
reason  copper  tape  is  used  in  preference  to  cq 
the  same  surface  with  smaller  cross-aaction  ii 
The  skm  effect  is  also  lets  marked  when  oondu 
round.  Now,  if  stranded  iron-wire  rope  is  ui 
surface  is  obtained  with  comparatively  small  ci 
and  the  cost  is  considerably  less  than  that  of  a 
ductor  with  the  necessary  surface  and,  if  in  t 
tape,  the  requisite  strength.  A  lai^e  suriacc 
cross-section  of  metal  may  be  obtained  by  using 
of  Urge  diameter,  as  mentioned  above,  but  such  i 
would  be  liable  to  rupture.  The  rod  and  pointi 
of  the  conductor  and  the  earth-plate  at  the  boll 
be  of  the  same  material  as  the  main  conductor,  i 
thereto  to  prevent  electrolytic  action  at  the  joint 
wire  rope  is  used,  an  earth-plate  is  not  absolntelj 
as  the  ends  of  the  wire  may  be  untwisted  and 
to  make  earth  contact  A  joint  is  also  thus  sa 
thus  obvious  that,  provided  the  iron-wire  rope  is 
well  galvanised  throughout  (and  especially  toe  p 
top  of  the  rod)  to  prevent  rust,  it  is  in  every  w; 
to  copper  tape  for  the  purposes  of  a  lightning  co 

C.  1 

Answer  to  No.  34  {awarded  Ss,). — In  no  way 
considered  false  economy  at  the  present  time 
galvanised  iron-wire  rope  instead  of  copper  ti 
protection  of  buildings  from  lightning.  Wen 
that  the  mechanical  properties  of  the  foi 
inferior  to  those  of  the  latter,  or  that 
greater  resistance  to  the  high-frequency  di 
lightning,  then  undoubtedly  its  adoption  on  ti 
lower  first  cost  would  be  one  of  false  economy, 
paratively  speaking,  the  lightning  conductor  or 
conductors  in  a  building  is  a  small  item  in  the  es 
and  it  would  be  necessary  for  true  economy  to  a 
relative  properties  other  than  cost  before  adopt 
preference  to  copper.  From  the  first  adopti 
lightning  conductor  the  latter  material  has  b 
exclusively  employed  in  its  construction,  the 
course,  being  that  copper  was  the  best  conm 
ductor  known  for  steady  or  low-frequency 
currents,  and  it  was  naturally  assumed  that  it  ^ 
be  the  best  material  to  employ  for  the  condocl 
lightning  discharge.  loiter  experiments  hava 
proved  that  not  only  is  the  resistance  of  a  materi 
frequency  oscillating  currents  dependent  on  iti 
perimeter  and  not  on  its  section  area,  but  I 
Heaviside  has  also  shown  that  the  higher  ohmic 
of  iron  as  compared  with  copper  is  a  positive  ad 
a  conductor  to  such  currents  of  which  the  ligh 
is  composed.  It  is  well  known  that  the  introdt 
resistance  into  the  circuit  of  an  electrosutic  dis 
the  effect  of  damping  the  oscillations,  and  thm 
the  time  during:;  which  that  dischar;:e  lasts,  and  i 
to  this  f.'ict  that  iron  is  a  more  effective  proti 
structure  when  employcil  us  a  liirhtnin:;  condi 
copper. 

The  fact,  however,  thai  in  the  ({uestion  under 
lion  copper  >frip  ;in»l  ^ilvanised  iron  r^j^  arc  iht 
mentioned  (from  which  it  must  be  inferred  that 
is  of  roimd  seciion)  subtract  some  what  from  the 
of  the  iron,  as  weight  for  weight  its  sectioned 
would  be  less,  bjit  even  umler  this  conlition  ir 
undou])ted!y  be  the  best  and  cheipest  materi.d  1 
Copper  has  perhaps  the  advantai:e  of  deter ior 
rapidly  than  iron  umler  the  Siirae  con»lilions,  I 
latter  is  well  i;.ilv:iTnj4etl  it  will  in  all  probaHilit 
the  buiMin«:  which  it  is  «leftined  to  protect,  and 
no  fear  need  be  entertained  in  this  respect, 
effective  and,  at  the  same  time,  the  chea|>est  t 
protecting  a  strurtiire  from  lightning  is  to  nin 
galvanised  lehgraph  wife  up  every  pntminent  po 
connect  the  whole  network  with  one,  two,  or  more  | 
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pes  carried  to  earth  down  the  sides  of  the  building, 
ite  time  that  the  common  mistake  was  reoomised  m 
I  of  «rectuig  an  elaborate  copper  pedestal  5it.  or  6ft. 
I  whatever  happens  to  be  the  highest  point,  like  a 
le  AjaZy  actually  erUicing  by  its  demince  the  wrath  of 
nentB.  A  lightning  condactor  to  be  of  any  value 
B  of  such  low  resistance  as  to  insure  a  path  of  very 
need  preference  to  the  discharge  than  the  building 
it  protects,  but  at  the  same  time  it  should  have 
Qtlj  high  resistance  to  damp  down  as  soon  as 
B   the  destructive  oscillation  of  such  discharge. — 

ver  to  No,  24  (atoarded  bs.). — ^To  get  the  answer  to 
eetion  there  are  three  things  to  be  considered  :  (1) 
ative  theoretical  advantages  of  iron  and  copper  for 
Bg  conductors ;  (2)  their  relative  durability  in  this 
i;  and  (3)  their  relative  cost  Dr.  Lodges  theory 
action  of  a  lightning  conductor  is  now  almost 
Mlly  accepted  by  physicists,  and  as  it  considerably 

•  ecmie  of  the  conclusions  arrived  at  by  the  Lightning 
mference,  it  will  be  interesting  to  mention  his  main 
ioiifi.  A  flash  of  lightning  is  admitted  to  be  the 
18  a  spark  from  a  Leyden  jar,  but  only  on  an 
nuiy  greater  scale,  hence  the  phenomena  which 
lany  the  discharge  of  a  Leyden  jar  through  a  wire 
le  similar  to  those  which  ensue  when  a  lightning 
ee  pasees  throu|;h  a  lightning  rod.  Now  it  is  known 
Leyden  jar  is  dischar^d  much  more  easily  through 
of  small  inductance,  even  although  it  has  high  ohmic 
ice,  than  through  a  wire  of  greater  inductance  and 
tmic  resistance.  A  copper  tape  has  much  less 
toce  than  a  round  copper  rod  of  equal  cross- 
il  area.  It  has  less  inductance  even  than  a 
wire  rope,  and  hence  it  is  theoretically  prefer- 
>  either.  Acain,  the  material  of  which  the 
sg  rod  is  made  has  no  effect  on  its  inductance, 
kerefore,    so    far    as    inductance    is   concerned,    a 

tape  is  preferable  to  an  iron  -  wire  rope  of 
croes-section.  On  the  other  hand,  as  Dr.  Lodge 
OQt^  iron  has  a  higher  fusing  point  and  a  greater 
\  heat  than  copper;   it  can  therefore  get  rid  of  a 

*  amount  of  the  energy  stored  in    the  flash  more 
So  fau",  then,  as  theory  goes,  the  relative  merits 

two  an  not  very  different  If  the  copper  tape  have 
(to  from  the  elevation  rod  to  the  earth-plate,  there 
10  reason  why  it  should  ever  need  replacing  Ordinary 
ire  which  has  been  carelessly  galvanised  by  the  usual 
^to-zinc  method,  sometimes  rusts  after  exposure 
weadier  for  several  years ;  but  still,  in  an  iron-wire 
f  many  strands,  the  chances  against  all  the  wires 
;  at  the  same  place  are  almost  inflnite,  and  need  not 
■dered.  Hence  their  relative  durability  also  leaves 
fuAm  an  open  one.  The  question  of  prime  cost  is 
mall  we  nave  to  consider  to  settle  the  question, 
cue  with  which  the  two  can  be  fixed  in  position  is 

Sthesame.  In  thebest  practice,  with  iron- wire  ropes, 
tmng  conductors  arranged  over  the  Hotel  de  Ville 
■eb  by  M.  Melsens,  the  earth-plates  and  the  elevation 
Be  of  iron  and  the  points  are  of  iron  nickel  plated. 
npper  conductors  of  course  the  earth-plates  and  the 
on  tabes  must  be  of  copper.  Hence  the  relative 
if  the  two  are  nearly  in  the  ratio  of  the  price  of 
t^pe  to  the  price  of  galvanised  iron  rope,  or,  roughly, 
ntio  of  5  to  1.  rersonally,  for  a  valuable  pubUc 
f  I  should  be  inclined  to  recommend  copper  tape, 
'  a  country  house  galvanised  iron- wire  rope  would  bo 


t — The  above  three  answers  are  so  alike  in  value 
I  have  decided  to  share  the  prizes  equally  amongst 
It.— Ed.  E.  B.] 

s  95.  ~A  lead-covered  hi|;h-teDBion  cable  is  to  be  used 
a  dzawing-in  system.  Discuas  the  advantages  and  dia- 
milil^iM  of  the  use  of  earthenware  conduits,  wrought  or 
akoo  pipes,  respectively.  Should  the  lead  be  braided 
—jpooaded,  or  not  7 

Antwer  to  No,  35  (atoarded  10s.J. — Regarding  the 
It  cf  the  qaestion,  relating  to  earthenware  conduits, 
nsfaais  are  not  many :  (1)  they  are  cheaper  than 
siduts  for  a  given  number  of  cables  ;  (2)  they  are 


easily  and  quickly  laid ;  (3)  they  take  up  much  less  room 
than  pipes  for  a  ^ven  number  of  cables ;  (4)  for  drawing 
in  caUes  there  is  less  danger  of  the  abrasion  of  the 
insulatikm  from  sharp  edges  than  with  pipe  conduits, 
providing  they  are  well  vitrified  and  glazed.  Against 
this,  however,  there  are  some  serious  drawbacks.  Ei^hen- 
ware  conduits  are  extremely  liable  to  get  damaged,  perhaps 
by  a  workman  who  will  cover  it  up  and  say  nothing,  and 
you  will  most  likely  ^et  your  immediate  draw  boxes  filled 
with  water  or  Hbe  cable  badly  damaged.  Another  objection 
is  the  difficulty  in  making  good  joints  without  making  them 
so  rigid  that  they  will  not  adapt  themselves  to  any  altera- 
tion in  the  ground  due  to  subsidence  or  other  causes. 
They  also  do  not  adapt  themselves  to  overcoming  any 
difficulty  that  might  be  in  the  way  in  the  shape  of  gas 
services  and  mains  or  old  foundations,  etc. 

With  reference  to  the  advantages  of  wrought-iron  pipes 
there  is  very  little  danger  of  sharp  edges  of  metal  being 
inside  to  damage  the  cable  insulation,  but  all  pipes  should 
be  examined,  and  a  ball  slightly  smaller  than  the  inside 
diameter  of  the  pipe  passed  through  each  length  before 
laving.  They  are  easily  laid,  have  good  reliable  joints 
when  made  with  screw  collars,  and  adapt  themselves  to 
overcoming  any  obstacle  or  bend  more  so  than  any  other 
conduit.  The  disadvantages  overbalance  all  that  can  be 
said  in  their  favour.  The  relative  cost  of  screwed-joint 
wrought-iron  pipe  is  more  expensive  than  cast  iron.  Extra 
care  has  to  be  taken  when  a  pipe  is  cut,  owing  to  the  burr 
on  the  inside ;  for  if  this  is  overlooked,  the  cable  is  sure  to 
be  damaged  when  drawing  in.  It  does  not  last  long,  com- 
parativefy  speaking,  in  the  ground,  even  when  galvanised 
or  served  with  compounded  jute,  and  consequently  the 
mechanical  strength  is  not  to  be  compared  with  cast  iron. 
Wrought-iron  pipes  are  used  extensively  in  America,  and 
with  success,  but  the  system  of  installing  is  such  as  to 
prohibit  their  use  where  economy  has  to  be  considered. 
The  system  consists  of  grouping  a  series  of  pipes  together, 
and  embedding  them  in  concrete  or  hydraulic  cement, 
which,  although  it  makes  a  splendid  job  and  is  gasproof,  it 
takes  up  a  lot  of  room,  and  is  not  at  all  flexible  for  over- 
coming any  obstacle. 

The  part  of  the  question  relating  to  cast  iron  pipes  has 
undoubtedly  the  best  of  the  argument.  Their  cost  is  very 
moderate  compared  with  other  systems.  They  have  great 
mechanical  strength,  affording  a  perfect  protection;  the 
joints  are  easily  made,  either  caulked  with  yam  and  lead, 
or  simply  with  a  rubber  ring.  This  latter  method  does  not 
commend  itself  to  engineers,  owing  to  the  difficulty  in 
keeping  the  pipes  anything  like  watertightness,  and  it  is 
desiraUe  to  have  as  little  water  in  as  possible — in  theory, 
none ;  in  practice,  it  is  unavoidable  All  cast-iron  pipes 
sDould  be  well  compounded  inside  and  out,  and  they  will 
withstand  any  action  of  the  soil  indefinitely.  The  writer 
has  seen  cast-iron  pipes  taken  up  after  being  in  the  ground 
10  years,  and  there  were  very  little  signs  of  deterioration. 
The  greatest  testimonial  in  their  favour  is  the  fact  that 
the  (^neral  Post  Office,  after  having  used  them  for  over 
40  years,  and  having  tried  all  other  kinds  of  conduits, 
have  now  solely  adopted  them.  Their  disadvantages 
are  few  and  easily  overcome.  With  bad  •  castings 
there  are  sometimes  long  knife-like  edges  along  the 
inside  where  the  metal  has  run  into  the  core,  which, 
if  not  tested  before  being  laid,  will  do  considerable 
injury  to  the  cable  in  drawing  in.  They  do  not  adapt 
themselves  readily  for  going  round  obstacles  or  bends, 
necessitating  special  bends  in  most  cases,  although  a 
reasonable  amount  of  "  set "  can  be  got  on  the  joints. 

From  the  foregoing  it  will  be  seen  that  cast-iron  pipes 
are  far  the  best  for  a  drawing-in  system,  excepting,  of 
course,  low-tension  bare  conductors,  which  have  generally 
H  BpociHJly-made  conduit,  and  hardly  come  within  the  scope 
of  this  question. 

Referring  to  the  final  query.  On  no  account  should 
lead-covered  cables  be  drawn  in  conduits  without  being 
covered  with  compounded  jute  or  some  such  substitute,  as 
the  sole  object  of  such  covering  is  to  protect  the  lead  from 
damage  in  drawing  in  or  out.  The  lead  covering  in  fibrous 
cables  is  essentially  an  integral  part  of  the  insulation, 
having  to  exclude  all  moisture,  and  consequently  requires 
more  care  in  installing  to  ensure  it  not  being  damaged. 
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With  lieht  rubber  cables  the  lead  covering  is  put  on 
chiefly  ror  mechanical  protection,  and  there  is  not  the 
ursent  necessity  for  a  jute  covering,  but  the  extra  cost  is 
so  little  that  it  is  always  advisable  to  have  it.  There  are 
always  in  all  conduits  slight  projections  at  some  parts 
whicn  are  sufficient  to  damage  secretly,  if  not  pierce,  the 
lead  when  it  is  being  drawn  in  without  the  jute  protection. 
—J.  E  DoNOiJHrK, 

Answer  to  No,  35  (awarded  2s.  td,), — Notwithstanding 
the  advantages  posseissed  by  wrou^ht-iron  pipes,  among 
which  may  h^  mentioned  the  readiness  with  which  they 
can  be  bent  to  any  curve  on  the  site  of  the  work,  the 
facility  of  jointing,  and  the  small  space  they  occupy  (owing 
to  the  absence  of  sockets),  these  are  overwhelmed  in  the 
objection  presented  by  the  shortness  of  the  life  of  wrought 
iron  when  in  contact  with  the  soil.  An  additional  disadvan- 
tage is  that  they  are  more  costly  than  cast-iron  pipes.  The 
comparison  therefore  resolves  itself  into  one  between  earthen- 
ware conduits  and  cast-iron  pipes.  Wherever  a  drawing-in 
system  has  been  adopted  in  Uus  country  during  the  past 
few  ^ears,  both  for  new  schemes  and  for  extensions  to 
existing  ones,  with  very  few  exceptions  either  one  or  the 
other  of  these  two  systems  has  been  used.  While  the 
number  of  engineers  to  favour  earthenware  has  been 
increasing,  the  use  of  iron  pipes  has  correspondingly 
diminished.  The  points  to  be  urged  in  favour  of  cast-iron 
pipes  are  that  they  afford  good  mechanical  protection  to 
the  cables  within,  they  withstand  heavy  crusbinc  and 
breaking  strains,  and  they  are  manufactured  in  longer 
lengths  than  earthenware.  Further,  they  were  recognised  as 
practically  the  standard  drawing-in  system  before  earthen- 
ware conduits  were  introduced  in  this  country,  and  this  is  a 
fact  which,  until  earthenware  had  been  extensively  used, 
naturally  carried  some  weight  with  engineers  who  were 
considering  the  relative  merit  of  the  two  materials. 

The  earthenware,  or  (to  be  technically  correct)  stone- 
ware conduit,  claims  attention  in  the  first  place  because  its 
cost  is  considerably  below  that  of  iron.  This  is  very 
apparent  when  only  a  few  ducts  have  to  be  provided.  Ais 
the  number  increases,  the  cost  per  duct  of  earthenware 
diminishes,  while  that  of  iron,  of  course,  remains  constant ; 
consequently  the  difference  in  favour  of  the  former  becomes 
still  more  noticeable.  The  question  to  be  considered  is 
whether,  in  adopting  earthenware,  the  economy  effected 
thereby  is  being  obtained  at  the  loss  of  advantages  which 
could  be  securM,  at  a  higher  cost,  by  the  use  of  iron.   The 

Eponderance  of  opinion  seems  to  be  to  the  contrary, 
thenware  is  imperishable,  and  consequently  its  deprecia- 
tion may  be  regaraed  as  nil.  Of  all  available  material  it 
possesses  in  the  highest  degree  the  power  to  withstand 
chemical  or  electrolytic  action.  What  it  lacks  in  strength 
as  compared  with  iron,  section  for  section,  is  compensated 
by  the  adoption  of  a  proportionately  greater  thickness. 
At  the  same  time,  owing  to  the  grouping  of  the  ducts,  it 
occupies  less  space  than  an  equal  number  of  single  pipes, 
and  the  section  becomes  one  which  secures  the  maximum 
transverse  strength.  It  is  perhaps  somewhat  natural  that 
the  idea  of  fra^lity  should  associate  itself  with  earthen- 
ware, but  experience  with  conduits  of  this  material  shows 
that  the  thickness  adopted  by  the  manufacturers  is  sutlicient 
to  prevent  liability  to  fracture,  and  that  the  stoneware  as 
re^tfds  strength  is  as  satisfactor}*  as  cast  iron.  The  Board 
of  Trade  approve  the  use  of  hi^h-tension  lead-covered 
cables  in  stoneware  conduits,  and  this  may  be  regarded  as 
sufficient  indication  that  such  a  combination  involves  no 
undue  risk  to  human  kind.  As  a  precaution,  the  lead 
cover  is  earthed  at  various  phices.  That  iron  pipes  are 
to  be  obtained  in  greater  lengths  than  earthenware 
conduits  is  an  advantage  rather  apparent  than  real, 
as  the  shorter  sections  of  the  latter  enable  changes  of 
direction  to  be  made  sradually  in  the  line,  a  feature  which 
all  will  appreciate  who  have  had  practical  experience  of 
laying  electric  conduits  in  streets  where  the  numerous 
other  services  have  been  previously  installed.  The  smooth, 
glazed  interior,  and  the  fact  that  in  each  section  the  ends 
of  the  ducts  are  bevilled  off,  ensures  a  facility  for  drawing 
in  the  cable  without  injury,  which,  if  iron  pipes  were  used, 
could  only  be  approximated  by  incurring  extra  expense  in 
finishing  the  interior  and  ends  of  the  pipes. 
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The  answer  to  the  question  as  to  whether  the  lead  ski 
be  braided  must  depend  upon  the  views  of  the  engiasa 
to  how  much  cost  should  be  incurred  with  the  objpHl 
minimising  risk  of  damage  to  the  cable.  There  iij 
reason  for  protecting  the  wA  when  the  conduit  is  of  mm 
ware  than  when  iron  pipes  are  used,  but  looking  In 
vital  importance  of  maintaining  the  lead  caaing  iraij|| 
abrasion,  and  to  the  fact  that  it  is  so  readily 
writer  holds  that  the  cost  of  providing  a  protective 
is  fully  warranted. — C.  E.  M. 

Anstoer  to  No,  35  (awarded  2s.  6<i.).— The  answer  H 
first  part  of  this  question  is,  of  course,  very  much  a  m 
of  opinion,  but  the  chief  points  which  would 
selecting  any  of  these  systems  are  relative  oocti 
time  required  for  laying,  depreciation,  mechanical 
and  facility  for  drawing  in  the  cables.  Earthenware^ 
and  casing  seem  lately  to  have  had  a  very  exl 
owing  to  a  number  of  reasons,  one  of  the  pnncipal  of 
is  price.  Some  idea  of  the  relative  ooet  d  100  yards 
three  types  may  be  gathered  from  the  following  taUeij 

3iD.  earthenware  pipe  with  patent  joint,  laid 

2iiD.  X  2iiD.  Doulton  casing,  three-way It 

2jin.  X  2iin.  Doulton  casing,  foar-way   If 

3in.  cast-iron  pipe,  socket  and  spigot  ^ointa    Hf' 

3in.  wroaght-iron  pipe,  socket  and  spigot  joiDts  *^ 

From  this  it  will  be  seen  that  earthenware 
roughly,  about  half  as  much  as  cast  iron.     A 
better  method  still,  where  a  number  of  cables 
side,  is  obtained  by  the  use  of  Doulton  caaiiig 
four,  or  any  number  of  ways,  one  advantage  oT 
that  spare  ways  can  be  left  for  exteniions  at  a 
extra  initial  ooet,  which  does  not  apply  to  aii 
pipe.    There  are  two  forms  of  joint  for  this 
IS  by  means  of  a  cast-iron  chair  placed 
joint  and  bituminous  cement  run  all  round  in  a 
indiarubber  mandril  being  inserted  during  the 
keep  the  ways  clear  and  the  two  lengths  of  casi 
the  other  is  an  ordinary  cement  joint  on  an 
cradle.    The  prices  quoted  above  are  for  this 
bitumen  joint  being  a  little  more  expensive^  hot 
for  its  insulating  properties,  and  the  fact  that 
quick-setting.    Among   the  other  advant 
earthenware^,  owing  to  its  being  in  shorter  ^n^ 
usual  with  either  cast  or  wrought  iron  pipes,  it  la 
more  fiexible,  which  is  a  matter  of  considerable 
some  situations.     Its  insulating  properties  are  good^ 
of  course,  does  not  apply  to  metal  pipea.    It  ia 
to  either  of  the  other  two,  for  the  ease  with  wl 
can  be  drawn  in  owing  to  its  smooth-glazed  interior. 
better  to  manipulate,  being  in  shorter  lengths 
easily  cut     It  does  not  require  the  ground  to  be 
so  long  for  laying,  this  latter  being  a  very  im] 
in  iu  favour;  and,  finally,  depreciation  with  it 

The  principal  advantages  of  cast-iron 
mechanical  strength,  which  permits  it  being 
the  surface  and  in  exposea  situations.  Jointiqg 
and  tedious  job,  and  generally  skilled  labour  is 
for  laying  it.  In  price,  as  shown  above,  it  does 
pare  with  earthenware.  Its  depreciation  varies  ia 
situations,  but  is  always  heavier  than  earthenware. 

Wrought  iron  is  to  be  condemned  on  acooant  of 
life  in  most  soils,  and  prohibitive  price  in  the  ' 
It  can  be  jointed  in  a  number  of  ways ;  one  of 
for  big  diameters  is  by  means  of  the  ordinary 
socket  joint,  which,  as  far  as  laying  is 
on  a  par  with  cast  iron.    The  proper  place  for 
iron  is  for  very  small  sizes,  varying  from  Jin. 
when  it  will  comi^are  very  favourably  in  price 
the  other  methods. 

With  reference  to  the  last  part  of  the  questioii. 
should  undoubtedly  be  braiaed  and  comDonnded 
some   other  form   of  covering  over   the  lead  to 
mechanical  injury  in  drawing  in.     Braiding  muti: 
sarily  prevent  a  lot  ot  chafing  of  the  lead  at  the 
the  pipes  and  boxes.     Possibly  it  may  take  a 

drawing  in  when  braided,  but  with  ^nty  of 

and  efficient  rollers  at  the  top  and  bottom  of  the 
there  will  not    be  much  difficulty  experienced  1%: 
direction.— II.  Bell. 


It 
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VB  TRIALS  OF  MAINS  ENGINEERS. 

BY  J.  H.  C.  B. 

iriicle  is  intended  to  ventilate  some  of  the 
n  of  that  responsible  body  of  men  whose  duties 
aperTinon  of  electrical  mains. 
hours  are  all  times  of  the  day,  and  they  are 
ly  out  all  night  at  work,  as  their  landladies  may 
Their  confrhres^  the  engineers-in-charge  at  the 
Y  works,  have  their  eight-hours'  or  so  shift,  and 
lo  one  will  gainsay  it  that  their  work  is  sufficiently 
and  unintermittent,  yet  even  it  does  not  compare 

exertion,  the  skill,  and  the  tact  needed  by  the 
gineer.  All  day  long  does  he  walk  his  streets,  or 
gan^  or  interview  his  consumers  and  prospective 
«.  He  must  be  ready  to  receive  the  tale  of  woe 
man  whose  lights  all  went  out  when  his  motor 
rorkiog :  and  he  must  not  swear  when  he  finds  that 
r  is  a  new  addition  without  a  rheostat  in  circuit, 
this  and  about  a  dozen  lights  had  been  added  to 
lainer's  premises  (all  without  notification)  since  the 
le  was  put  in.  He  must  be  prepared  for  the 
B  intimation  from  the  works  that  there  is  a  dead- 
earth  on  the  mains,  and  that  the  voltmeters  and 
I,  the  engineers  and  electricians,  the  engines, 
and  boilers  were  in  a  state  of  excitement  and 
n.  Yes,  he  must  put  down  his  glass  at  once,  and 
>w  whereabouts  to  find  the  cause  of  the  trouble, 
te  it  in  the  shortest  space  of  time,  disconnect  all 
le  &iilt^  and  repair  within  an  hour,  or  there  will 
^  from  those  whose  sleep  of  innocence  has  been 
itarbed  to  attend  to  the  sudden  call  upon  the 
Its  and  machinery  in  their  charge. 
iKMmt  of  tact  required  by  a  mains  engineer  is 
Ji  inverse  proportion  to  the  regularity  of  the 
bat  it  sometimes  happens  that  the  fortiUr  in  re  is 
[erred  to  the  suavUer  in  modo.  For  instance,  not 
an  old  lady  deliberately  stepped  over  a  dra wing-in 
was  being  hauled  upon.  Naturally,  she  tripped, 
and  slightly  hurt  herself.  The  engineer  helped 
x>(hed  her,  took  her  to  a  doctor's,  and  did  all  he 
padfj  the  dame.  Notwithstanding  this,  and  the 
she  was  herself  to  blame,  she  brought  an  action 
£800  damages.  Soon  afterwards,  in  the  same 
I  street  box  was  left  open  and  unguarded  by  a 
kiid  a  man  coming  along  reading  a  newspaper 
^  into  the  box.  The  engineer's  attention  being 
to  the  unfortunate,  who  was  helplessly  prostrate, 
i^ed  with  the  cables  inside,  he  rushed  up,  gripped 
dered  diver  by  the  scruff  of  the  neck  and  the  coat- 
dragged  him  out,  to  a  running  accompaniment  of 
tkvectiTe.  Then  he  bestowed  a  parting  kick,  with 
g  of  the  terrible  fate  that  would  overtake  the 
moold  he  ever  come  and  fall  down  among  those 
Babies  again.  The  man  limped  sadly  away,  rubbing 
md  nothing  more  was  ever  heard  of  the  accident. 
fQids  won't  do,''  observed  the  aggrieved  engineer, 
%  try  fool,  and  the  fouler  the  better." 
lining  and  watching  of  one's  men  is,  under  the 
inees,  aot  the  easiest  of  tasks  if  mains  engineers 
»ep  th^r  staff's  name  as  unsullied  as  their  own — 
ilielf  is  a  glorious  ambition.  The  meter  inspectors 
lOit  exposed  to  temptation,  as  meters  are  usually 
the  servants'  quarters,  and  in  close  proximity  to 
Hcellar  or  beer  barrel,  when  these  exist.  It  has 
posed  to  have  a  certain  class  of  men  for  meter- 
BB  the  same  principle  as  Eastern  potentates  choose 
SB  attendants,  but  even  this  does  not  do  away 
wineHsellar  risk. 

»of  wine-cellars,  a  disgraceful  thing  happened  a 
BS  ago  while  connecting  up  a  private  asylum  in 

The  service  mains,  coming  in  from  the  street, 
hnag^  the  wine-cellar  to  the  main  switchboard,  so 
■  engineer  warned  the  asylum  factotum  that  he 
■r  ooont  his  bottles  and  keep  his  eye  on  the  service- 
Bguig.  The  factotum  did  so,  and  no  one  went 
b  eelkr  with  the  ehost  of  a  bottle  upon  him,  nor 
We  opened  or  broken.  Notwithstanding  this,  a6 
e«B  bottles  were  missing  from  the  bins  during  a 
ii^ection  at  the  dinher  hour.    The  affair  would 


have  remained  an  insoluble  mystery  but  for  the  jointer  in 
the  tent  outside  having  to  be  wheeled  home  on  his  truck, 
paralysed  and  odorous.  Also  a  piece  of  iron  wire,  with  a 
loop  at  one  end,  was  found  in  the  short  length  of  service 
pipe,  from  the  joint-box  to  the  cellar,  in  the  place  of  the 
service  cable ;  and  that  gang's  good  name  was  blighted  past 
redemption. 

There  is  no  need  to  expatiate  upon  the  calls  for  infalli- 
bility in  mains  engineers.  That  is  taken  for  granted.  Their 
ability  to  withstand  temptations  of  the  flesn,  however,  is 
sorely  tried.  Some  day,  it  is  sad  to  reflect,  it  may  be  tried 
too  much,  and  upon  one  or  another  of  the  hapOT  band  the 
white  flower  of  a  blameless  life  will  fade  and  die,  for  the 
temptations  are  many  and  the  tempters  subtle.  There  is 
the  contractor's  representative,  who  stands  drinks ;  and  the 
representative  of  the  would-be  contractor,  who  stands  more 
drinks.  There  are  the  thousand-and-one  persons  who  wish 
to  keep  on  the  right  side  of  the  suffering  mains  engineer, 
and  who  to  this  end  strew  his  path  with  drin£  and 
cigars— all  enervating  and  of  evanescent  pleasure. 

Then  there  are  the  theatres  and  music  halls  that  have  to 
be  visited  to  arrange  for  special  effects,  etc.,  and  with  this 
the  constant  strain  upon  the  higher  moral  nature  to  repress 
feelings  which  flood  the  soul  when  ballets  are  under 
rehearsal,  and  especially  aerial  ballets. 

As  an  instance  of  the  criminal  thoughtlessness  of  wiring 
contractors,  it  may  be  mentioned  that  the  meter  in  one 
theatre  was  put  in  the  chorus-girls'  dressing-room,  necessi- 
tating the  meter  inspector  passing  through  a  particularly 
trying  ordeal  at  times.  This  might  also  be  quoted  as  an 
instance  of  true  self-sacrificing  heroism  on  the  part  of  the 
local  mains  engineer,  as  he  saved  his  meter  inspector  the 
sad  experience  by  voluntarily  taking  the  reading  himself 
when  necessity  required. 

The  inspection  of  houses  for  the  various  purposes  con- 
nected with  the  supply  of  electricity  is  another  class  of 
operations  that  calls  for  the  exercise  of  those  beautiful 
puritan  qualities  that  distinguish  this  branch  of  our  profes- 
sion. Sometimes  in  a  certain  class  of  house  the  "  electric 
light  man  "  will  be  invited  up  to  the  bedroom  of  the  late- 
rising  lady  of  the  house  to  aiscuss  the  knotty  question  of 
connecting  to  the  mains  her  12  8-c.p.  lamps  with  a  poor 
little  demi-megohm  between  the  leads  and  earth.  And 
sometimes  refreshments  and  other  things  will  be  offered  to 
cajole  the  official  visitor  into  passing  the  instalktion  as  O.K. 

These,  then,  are  a  few  of  the  drawbacks  to  happiness  in 
the  life  of  a  mains  engineer  to  an  electricity  supply  com- 
pany or  corporate  body ;  and  it  is  to  be  hoped  that  young 
men  who  purpose  filling  such  a  position  will  ponder  it  care- 
fully, so  that  they  may  not  find  out  when  it  is,  alas!  too  late, 
that  their  moral  natures  are  not  equal  to  the  strain. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  Feb.  24. 

At  last  night's  meeting;  of  the  Institution  the  following  were 
the  candidates  balloted  for  : 

Member,— B..  S.  Maxim,  28,  Victoria-street,  S.W. 

As&ocicUes, — J.  C.  Bannister,  13,  High-street,  Wandsworth, 
S.W.;  J.  D.  Cormack,  B.Sc  ,  the  University,  Glasgow.  N  B.; 
F.  G.  Mahon,  181,  Victoria- buildings.  Victoria-street,  S.W.; 
R.  A.  McClymont,  Duncrag,  Dumbarton,  N  B.;  L.  S.  Meintjee, 
PC.  Box  148,  Cape  Town,  S.A.;  H.  F.  Phillips,  Guildford  Elec- 
trical Works,  Guildford  ;  F.  M.  Rogers,  4,  Gordon-road,  Clifton, 
Bristol ;  R.  C.  Simpson,  8,  Park  hill,  Richmond,  Surrey  ;  W.  A. 
Tritton,  51,  Carleton-road,  Tufnell  Park,  N.;  J.  Walton,  the 
Manchester  Corporation  Electrical  Works,  Manchester :  W.  B. 
Winfield,  102,  Terminus-road,  Eastbourne;  C.  J.  Wood,  98, 
Horseferry-road,  Westminster. 

StudetUs.—T.  F.  Allden,  18,  Archbold-terrace.  Newcastleon- 
Tyne;  A.  J.  Bohringer,  30,  Alfred-place  West,  London,  S.W.  ; 
\V.  H.  Derriman,  G,  Beaumont-crescent,  West  Kensington,  W.  ; 
W.  N.  Y.  King,  34,  Park-hill-road,  N.W.  ;  W.  T.  Marsden,  18, 
Lawson-road,  Broomhill,  Sheffield  ;  C.   F.  Maypee,  19,  Bedford- 

Place,  W.C  ;  F.  8.  Miller,  Manor  House,  Old  Maiden,  Worcester 
ark,  Surrey  ;  P.  G.  Pettifor,  6,  Lincoln-terrace,  Alfred-street 
North,  Nottingham ;  F.  Saunders,  25,  Cloudesley- street,  Clerken- 
well,  E.G.;  R.  Scruby,  169a,  London-road,  Leicester. 


Bonmomoiitli. — The  Poole  Herald  yesterday  issued  an  illustrated 
supplement  describing  the  proposition  of  the  British  Electric 
Traction  Company  to  provide  electric  tramways  under  the  Light 
Railway  Act  at  Bournemouth.  We  know  Bournemouth  well,  and 
hold  very  strong  views  upon  some  of  the  schemes  that  have  been 
propounded  there,  but  in  this  case,  if  it  can  be  shown  that  tram- 
ways are  required,  we  are  wholly  in  favour  of  electric  traction. 
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THE  WEBB  TESTIMONIAL 

If  the  records  of  history  be  cansackod  J 
found  thai  the  memor)'  of  the  maltiladft 
and  that  most  great  meo  have  ontlived  Ih 
larity.     If  it  be  a  criterion  of  wiBdoni  to  ta 
to  work  and  to  take  the  right  mament  to  fi 
to  younger  men»   then  the  late  secretarf 
Institution  is  singularly  well  endowed  Willi 
The  members  of   the   Instituttou,  for 
among  whom  he  has  worked  daring  tbe 
eventful  years,  have  gratefully  and  grmcefiil 
their    appreciation   of   the    honafit,   hi 
rendered.     It  has  been  our  duty  to  speak 
of    tbe   Institution   and  at   limiiB   to    ut 
of  warning — such  Jire  the  penalties  whicl 
themselves  to  those  responsible  for  technical 
but  it  has  ever  been  felt  that,  whether 
were  of  praise  or  blame,  no  word  of 
savoured   of  blame    could   be   ottered  ag« 
gentleman    who    was    the    reBpooaible  pi 
head  of  the   Institution.     Preaideota  ai^  ! 
did  come  and  go,  yet  ever  with  ttnfailiiii;  i 
courtesy  tbe  secretary  won  tbe  confidence  of  1 
men,  and,  what  is  more  to  the  point,  h 
that  confidence  and  obtained  their  frieni 
therefore  with  *^eat  pleasure  we  put  on 
proceedings  of  last   Monday^  wh«D   the 
friends  of  Mr.  P,  H.  Webb  met  him  and  Mi 
at   dinner  at   the   MAropole,  and   bhI 
brilliant   «atheriug   met    to    show 
general    friendship    that   existed    toward 
secretary.    Sir  Henry  Mancf-  ^  d  al  t 

and    afterwards     at    the    iv    ,  Mr.^ 

Edmunds  looked  and  ought  to  have  fell 
tbe  success  of  liis  laliours.     He  really  has 
brunt  of  the  work  in  corresponding  with  the 
and  the  thanks  of  the  members  are  doe  td 
having  bo  well  gauged  their  views,  and  so  ( 
cally  and  admirably  carried  out  the  proftraid 
was  called  upon  by  Sir  Henry  Manoe  Id  i 
the  galaxy  of  ladies— for  the  members  WA 
knowTi  something  of  the  secret — thai  th©  j 
was  held  in  order  to  testify  the  ealeein  i 
Mr.    Webb   was  held,  and   to  present   to 
souvenir    in    tbe   shape    of    a    cheque    U 
mx  hundred    odd    pounds    to  give   point  * 
esteem,    and   to   Mrs.  Webb  a  diamond 
to  be  worn  by  her  as  a  conn^taiit  reminds 
large  nmuber  oi  life-long  friends  who 
herself  and    her    husband    upon  Iba^ 
evening*    General  Webber  spoke  of  the  ill 
work  carried    out  by  Mr.    Webb,    Sir  ff, 
echoed   the  words  of  praise,   and   all    weSi 
as  a  marriage  bell,  even   when    Ihu  older 
of  Mr.  Webb  might   be   forgiven   att«nog 
at    the    severance   uf  pteasnrabls  ties.      T 
since    the  movement  was  ocjgpiiatad  tg  n 
Mr.  Webb's  services  has  not  been  long  so 
enable  replies  to  come  from  all  members ;  bs 
hoped  that  other  subscriptions  will  be  added 
already  received,  and,  at  any  rale,  that  IhaJ 
classes  of  members  will  make  the  autogci 
complete  by  Bonding  their  autographs   to  ' 
Edmunds,  the   hon.  secretary  to   Ihe  Tel 
Committee.     Many  of    Mr.  Wabb's    frioui 
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o  be  present  either  at  the  dinner  or  recep- 
ad    many    congratulatory    telegrams    were 

daring  the  evening ;  among  others  was  one 
r.  6.  Ward,  general  manager  of  the  Com- 
Cable  Company,  New  York,  who,  by  cable, 
*  I  wish  I  could  be  present  at  banquet 
.     Hearty  congratulations  and  best  wishes 

happiness.'*  These  words  are  appropriate 
Dccasion,  and  express  the  feelings  of  the 
nends. 


UNFAIR  CRITICISM. 


jay  that  "All  is  fair  in  love  and  war,*'  but 
has  been  brought  to  our  notice  lately  where 
ids  of  fairness  have,  in  our  opinion,  been 
.  The  facts  are  these  :  Weston-super-Mare 
electric  lighting  schemes  before  it,  due  to 
^  of  a  syndicate  wishing  to  establish  works 
wn  and  to  take  over  the  provisional  order 
the  District  Council.  The  Council,  there- 
)ointed  Mr.  W.  C.  C.  Hawtayne  as  their 
,   and   obtained    a    report    which    pointed 

the  value  of  the  order  would  increase 
ipply  was  taken  up,  and  gave  details  of  the 
ne  advised  and  figures  as  to  the  returns  in 
J  years  of  the  undertaking.  A  ratepayers' 
was  then  organised  on  behalf  of  the  syndi- 
cl  a  Mr.  Wigham,  an  electrical  engineer, 
»k  on  their  behalf  to  criticise  Mr.  Hawtayne's 

This  is  all  quite  fair  and  above  board,  but 
is  gentleman  says  '*  it  was  very  natural 
*.  Hawtayne,  in  his  position  of  engineer, 
lave  persuaded  the  Council  to  carry  out  the 
lighting  themselves  because  he  was  fighting 
own  bread-and-butter,'*  he  goes  beyond 
;ism.     On  the  bread-and-butter  theory,  Mr. 

coold  not  show  a  clean  sheet,  and  we 
mow  how  to  reconcile  his  professional 
that  only  eighty  8-c.p.  lamps  would  be 
)   in   the    first   two    years    with    the    fact 

syndicate    was    prepared   to   spend   fifty 

pounds  on  lighting  these  eighty  lamps. 

that  many  ratepayers  are  deceived  by 
ip-trap  arguments  should  not  influence 
ton-super- Mare  Council  in  adopting  their 
B  report. 


CORRESPONDENCE. 

*'  One  uuuk'i  word  !•  no  maD's  word 
JuUm  iMwia  UiAt  both  b«  hMrd." 

T  ENGINEERS  AT  £50  PER  ANNUM. 

**  Shilling  a  day,  bloomin'  good  pav, 
Lacky  to  get  it,  a  shilling  a  day.  ' 

lomebody  really  should  speak  to  the  borough 
•Dgineer  of  Tunbridge  Wells.  How  am  I  to 
ngineers  to  run  my  station  at  the  standard  rate 
1^.  per  hoar)  if  Mr.  Boot  offers  such  absurdly 
MS  f  There  will  soon  be  no  electrical  engineers 
ndon  if  this  sort  of  thing  is  allowed  to  go  on 
imiieat.  Somebody  must  speak  to  Mr.  Boot. — 
t.  Indignant. 


at  the  princely  salary  of  £50  per  annum.  It  certainly 
appears  to  me  that  the  unfortunate  shift  engineer  of  the 
future  wiU  not  only  be  held  responsible  for  the  working  of 
some  £10,000  worth  of  machinery  for  eight  hours  every  day, 
but  will  also  be  expected  to  tip  the  chief  engineer  for  being 
allowed  to  do  it.  No  doubt  Mr.  Boot  is  very  proud  of  that 
passage  in  bis  report  which  runs:  ''Tunbridge  Wella  is  the  only 
station  working  on  the  high-tension  system  which  has  not 
made  a  call  upon  the  ratepayers  in  the  first  completed  year's 
working."  It  seems  prooable  to  me  the  staff  were  called 
upon  rather  than  the  ratepayers.  Possibly  the  air  of  Tun- 
bridee  Wells  is  so  invigorating  that  shift  engineers  require 
no  dinner,  or,  perhaps,  being  springtime,  the  happy  (t) 
successful  candidate  will  lightly  turn  his  thouehts  to 
"  love,"  and  lire  on  that.  Is  it  not  time,  in  these  days  of 
successful  stations,  junior  electrical  engineers  should  receive 
a  fair  day's  pay  for  a  fair  day's  work  ?  Mr.  Boot  iB:evidently 
more  successful  in  drawing  up  high-sounding  reports  than 
in  learning  what  is  meant  by  a  living  wage.  My  heartiest 
sympathies  are  with  the  successful  candidate. — Yours,  etc., 

DiSGUSTBU, 


SWITCHBOARDS. 

Sir, — Will  you  please  let  me  know  throueh  your  paper 
the  maker  of  name-plates  for  switchboards.— -Yours,  etc 

R.N.E. 
[We  will  forward  replies. — Ed.  E.  *.] 


INSTITUTION  OF  CIVIL  ENGINEERS. 


I  Botice  in  your  issue  of  Feb.  18  that  Mr.  Boot> 
idge  Wdk   is  advertising  for  a  "  shift  engineer ''  | 


At  the  ordinary  meeting  on  Tuesday,  Feb.  22,  Sir  John 
Wolfe  Barry,  K.G.B.,  F.R.S.,  president,  in  the  chair,  two 
papers  were  read :  "  The  Theonr,  Design,  and  Working  of 
Alternate-Current  Motors,"  by  Mr.  Llewelyn  B.  Atkinson, 
A.M.I  C.E.,  and  "  Dublin  Electric  Tramway,"  by  Mr.  H.  F. 
Parshall,  M.I.C.E. 

The  first  paper  was  principally  devoted  to  consideration 
of  asynchronous  motors,  which,  although  the  subject  had 
on  two  previous  occasions  been  referred  to  in  the  Pro- 
ceedings of  the  institution  (in  1883  and  1889),  had  not 
hitherto  been  discussed.  The  principles  of  alternating 
currents,  so  far  as  necessary  for  their  use  in  alternate- 
current  motor  design,  were  first  dealt  with,  and  the  method 
of  graphically  making  the  necessary  calculations  was  illus- 
trated. After  showing  the  principles  on  which  the  con- 
tinuous-current motor  was  based,  and  that  it  consisted  of  two 
parts,  a  field  magnet  and  an  armature,  the  author  pointed 
out  that  a  similar  construction  (a  magnetic  field  being  made 
of  laminated  iron)  enabled  motive  power  to  be  derived 
from  alternating  currents,  provided  that  means  were  taken 
to  ensure  the  phase  of  the  magnetic  field  and  of  the  current 
in  the  armature  being  the  same.  This  gave  rise  to  the  first 
class  in  the  classification  adopted  by  the  author — that  was 
to  say,  motors  in  which  the  isnergy  was  conveyed  to  armature 
through  brushes,  and  which  were  therefore  called  "conductive 
motors,"  which  might  be  series  wound,  shunt  wound,  or 
separated  excited  ;  in  the  latter  case  the  phase  of 
the  E.M.F.  producing  the  exciting  current  differed  by 
a  quarter  period  from  that  producing  the  armature 
current,  thus  forming  an  example  of  the  application  of 
multiphase  currents  to  alternate-current  motors.  The 
transformation  of  energy  from  one  circuit  to  another  . 
by  electromagnetic  induction  instead  of  by  conduction  was 
next  considered,  and  by  diagrams  and  curves  the  working 
of  transformers,  both  with  magnetic  leakage  and  without 
magnetic  leakaee  between  the  primary  and  secondary 
windings,  was  illustrated.  This  gave  rise  to  a  class  of 
motors  in  which  the  energy  was  supplied  to  the  armature 
not  through  the  brushes,  but  through  the  air-gap ;  these 
motors  in  the  simplest  form  having,  however,  a  commutator 
for  short-circuiting  the  coils  so  as  produce  a  proper  distri* 
bution  of  current  in  the  armature.  The  author  classed 
these  motors  as  "  inductive  motors  with  brushes,  having 
one  inductive  electric  axis  and  one  magnetic  axis."  A  modifi- 
cation of  this  class  furnished  a  third  ckss,  "inductive  motors 
with  brushes,"  in  which  there  were  "  two  reciprocal  indue* 
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tm  deetric  and  migiietic  axes."  The  brnehee  might  then 
be  diipeneed  with,  giving  rise  to  a  class  of  "indoctiye 
molon  without  brumes,  having  short-circuited  coils  and 
two  reciprocal  indoctiye  electric  and  magnetic  axes  " — the 
modem  mdoction  motor.  The  author  proceeded  to  examine 
in  detail  the  theory  of  such  motors,  and  showed  how  by  means 
of  a  diagram  its  properties  might  be  determined.  It  was  then 
pointed  out  how  in  such  a  motor  when  running  the  supply  on 
one  phase  might  be  eliminated  and  the  motor  would  remain 
self-oxeiting,  furnishing  itself  a  magnetising  current  in  phase 
with  the  supply  current,  thus  formii^  the  modem  monophase 
iadnetkm  motor.  The  supply  might  be  on  any  number  of 
phases,  to  the  same  numbor  of  msgnetic  systems,  provided 
that  a  proper  relation  existed  between  the  two.  The  use 
of  asjrnchronoQs  motors  as  generators  was  next  touched 
upon,  and  the  author  showed  that  the  various  motors 
explained  might  be  used  as  motor-generators,  in  which 
case,  not  onlv  the  pressure,  but  the  ]^iase  of  the  current 
might  be  changed.  All  these  machines  might  be  used 
aa  generators,  imd  the  various  combinations  of  motors 
and  generators  of  this  claas  were  illustrated.  In  a 
second  part  of  the  paper  the  author  dealt  with  the 
design  of  alternate-current  motors,  and  showed  the  neces- 
sary conditions  to  produce  the  proper  distribution  of 
cmrents  in  the  armature  and  of  the  magnetic  field,  and 
further  gave  a  formula  for  determining  the  proper  loading 
of  this  armatures,  and  from  this  showed  how  all  the  other 
dimensions  of  a  machine  for  any  given  power  mi^ht 
be  derived.  The  wave-form  and  frequency  as  affecting 
altemate^urrent  motors  were  discussed,  and  examples 
were  given  showing  to  what  extent  the  necessary  condi- 
tions were  realised  in  practice.  In  the  third  part  the 
author  dealt  with  the  practical  construction  and  workine 
of  asynchronous  motors,  and,  taking  each  class  described, 
illus^ated  them  by  examples  so  far  as  they  existed,  and 
tests  where  these  were  available.  This  part  was  illustrated 
br  curves  and  data  relating  to  a  large  number  of  different 
classes  of  motors.  Curves  were  also  given  showing  the 
relative  weight  of  oontinuous-ciurent  motors,  single-phase 
motors,  two-phase  motors,  and  three-phase  motors. 

The  second  paper  embodied  an  account  of  the  Dublin 
Southern  Tramways,  which  was  to  some  extent  peculiar,  in 
that  the  installation  as  originaUy  designed  would  not  conform 
with  the  Board  of  Tnule  regulations  in  the  matter  of  the 
fall  of  potential  in  the  earth  return.  The  machinery  had 
been  oidered  and  the  work  proceeded  with  before  the  author 
had  been  called  in  to  advise  in  the  matter.  The  problem 
became,  therefore,  to  utilise  as  much  of  the  machinery 
ordered  as  possible,  and  to  instal  such  other  machinery  as 
would  be  necessary  to  distribute  the  electricity  under  the 
Board  of  Trade  regulations.  The  high-tension  alternate- 
current  method  of  transmission  was  considered  most 
suitable.  It  was  necessary  to  make  use  of  the  sites  owned 
bv  the  tramway  company,  and  to  execute  the  work  as 
cheaply  as  was  consistent  with  safe  operation.  The 
three-phase  machines  and  switchboards  were  specially 
deeiCTsd  for  the  installation,  which  was  the  first  one  of 
its  kind  established  in  the  British  Isles.  The  installa- 
tion hail  been  in  operation  for  nearly  two  years,  and  had 
been  found  entirelv  satisfactory.  The  operation  of  the  sub- 
stations had  been  found  to  be  very  simple,  so  simple,  in  fact, 
that  only  a  boy  was  employed  in  each  station  to  work  the 
machinery.  Owing  to  the  low  frequency  the  motors  were  very 
easily  synchronised,  and  even  though  they  were  thrown  in 
considerably  out  of  phase  they  quickly  fell  into  st«p.  Since 
the  opening  of  the  road  the  load  had  been  greatly  increased 
by  a  considerable  number  of  additional  cars  and  trailer  cars, 
yet  the  machines  had  never  given  trouble,  nor  had  the 
synchronous  motors  fallen  out  of  step,  even  in  the  case  of  the 
most  severe  loads.  The  requirements  of  the  Board  of  Trade 
had  been  satisfactorily  met,  and  owingto  the  number  of  points 
of  distribution  it  was  possible  to  work  some  60  cars  on  the 
line  instead  of  20,  as  originally  designed  to  comply  with 
the  Board  of  Trade  regulations.  As  originally  designed, 
the  fall  of  potential  in  the  earth  return  would  have  been 
some  18  volts  to  20  volts,  whereas  in  the  present  installa- 
tion it  was  found  to  be  3^  volts.  The  installation  was, 
perhaps,  most  interesting  from  a  commercial  rather  than 
from   an    engineering   standpoint,  in    that   it   illustrated 


how  traffic  mi{^t  be  developed  by  an  imnroTod  i 
Formerly  the  traffic  was  wwked  by  three  oisjointai 
Hues,  none  of  which  were  profitable.  They  w«re 
sold  for  about  £14,000,  whereas  the  value  of  the  ] 
property  was  estimated  at  £300,000,  and  the  re 
were  consistent  with  this  figure.  At  the  time  the  L 
tion  was  designed  the  total  number  of  cars  oontea 
was  20.  Since  that  time  it  had  been  found  profib 
work  as  many  as  50  cars  on  the  line,  even  thou 
line  had  been  subjected  to  the  disadvanta^  < 
having  a  through  connection  to  the  centre  of  1 
Owing,  therefore,  to  the  krgelv  increased  loa^ 
capacity  of  the  power-house  at  Bdkbridge  had  been  | 
added  to  b v  a  large  direct-connected  unit,  whic 
more  suited  for  heavy  traction  loads.  Likewist 
sub-station  at  Blackrodc  had  been  redesi^ed,  and 
place  of  the  60kw.  motor-generator  sets  originally  in 
there  were  two  200-kw.  rotary  converters,  with  the  nee 
static  transformers  and  an  improved  switchboai 
manipulating  it  The  principal  point  of  important 
the  ease  and  reltabilitv  with  which  such  a  svstei 
shown  to  be  operated.  The  efficiency  of  the  i 
was  shown  by  the  working  cost  to  be  satisfi 
although,  as  might  be  gathered  from  the  papi 
efficiency  of  the  machines  in  the  sub-stations  was 
high  as  would  be  the  case  with  larger  machines  an< 
rotary  converters.  For  a  small  tramway  installatioc 
ever,  the  sureness  of  operation  and  the  minimum  of 
were  of  vasdy  greater  importance  than  any  small  { 
efficiency. 

The  discussion  on  this  paper  was  adjourned  till  Ti 
March  1. 


INCANDBSCBNT  STRBBT-UOHTING. 


The  deidrability  of  street-lighting  with  incandescent  « 
lamps  has  been  a  matter  of  gnat  consideration  with  the 


Set  Lock 


Electric  Lighting  Committee.  To  meet  this,  the  bocom 
trical  engineer,  Mr.  J.  K.  Stewart,  has  designed  a  laal 
per  illustration,  which  so  adapta  itself  to  the  requirsoMai 
It  has  been  decided  to  replace  in  soose  of  the  suun  roi 
exiatinij  ns  lamps  with  Mr.  Stewart  s  lantecn.  As  will 
by  the  dfustratioD,  the  lantern  can  be  fitted  on  alrsadtf  i 
I  gas  lamp-posts  by  means  of  an  iron  band  and  sst  bohi 
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ten  k  fitted  with  a  lavge  opal  sliade,  B,  which  is  held  in 
■^on  bj  means  of  an  ornamental  cap,  A,  which  is  also 
Qinded  with  an  indiambber  ring  for  weathering  purposes. 
IS  oo^wr  pipe,  C,  carries  the  wires,  and  also  forms  the  main 
ippoft  for  the  lamp  connections,  which  are  so  constructed  as 
iflDsUeone  or  more  lamps  being  fitted.  The  uprights,  D, 
»  of  steel,  and  are  riTcted  to  a  circumferential  T-ring,  to 
Ueh  is  attached  the  ornamental  copper  spinning.  The  Cor- 
ontkn  bsTe  i^roTed  the  design,  and  will  shortly  erect  some 
i  the  lanterns  in  the  main  thoroughfares  of  Derby. 


F0BTHC0MIN6  EVENTS. 


Fbidat,  Fkb.  25. 

—At  9  p.m.,  "The  Theory  of  Colour  Vision 
AuiUed  to  Modem  Colour  Photography,"  by  Captain  Abney, 
(XB.,  D.C.L.,  F.R.S.,  M.R.I. 

ittlilliBi  of  OlTll  »nglneere,— Students'  meetinf?,  at  8  p.m., 
"The  Problem  of  Train  Resistance/'  by  C.  E.  Wolfif,  B.Sc, 
StBd.Inet.C.£. 

Students' 


I. —At  6.30  p.m. 
fiat  to  the  Shorediteh  Electricity  Supply  Station. 


Soetetj.— At  St.  James's  Hall,   ab  8  p.m., 
hdiss' night. 

Saturday,  Feb.  26. 

^  —Meeting  at  Windsor,  4  p.m.,  to  visit  Eton 
OoUsge.  Train  leaves  Paddington  at  2.25  p.m.  The  Rev. 
T.  C.  Porter  will  describe:  (1)  A  new  theory  of  geysers; 
(2)  a  new  method  of  viewing  Newton's  rings ;  (.^)  experiments 
bearing  on  the  sensation  of  light ;  (4)  a  method  of  viewing 
Untem  projections  in  stereoscopic  relief  ;  (5)  winter  observa- 
tions on  the  shadow  of  El  Teide,  with  a  new  method  for 
measuring  approximately  the  diameter  of  the  earth ;  (6)  tem- 
perature of  the  water  of  Niagara. 

Monday,  Feb.  28. 
MtittsB    of  Jnalor   ■■sineeni.— Visit    at   3    p.m.    to    the 
Wflsttnghouse  Brake  Company's  Works,  York-road,   King's 
Cam, 

Tuesday,  Mabch.  1. 

illluUsB  of  CtvU  ■■siBeere.  —  At  8  p.m  ,  Discussion  on 
"The  Theory,  Design,  and  Practical  Working  of  Alternate- 
Current  Motors,"  by  Llewellyn  B.  Atkinson,  Assoc. M.Inst. 
CE. ;  and  **  Dublin  Electric  Tramway,"  by  H.  F.  Parshall, 
ILInstCE. 


t  3  p.m.,  Prof.  E.  Ray 
"The  Simplest  Living 


Iml  Xartttntlea,  Albemarle-street.— At  3 
Lankflster,  MA.,  LL.D.,  F.R.S.,  on 
Things." 

Boeletj,  at  11  Cbandos-street.  —  At  8  p.m  ,  *'The 
Pbotographic  Activity  and  Penetration  of  Rontgen  Rays  at 
DiiEBrent  Vacua,"  by  Mr.  J.  H.  Gardiner.  Other  papers  by 
Hr.  Wilson  Noble  and  Mr.  HaU  Edwards.  Mr.  Isenthal 
vill  show  some  new  apparatus. 

Wednesday,  March  2. 

>MMf<fArt8.--At8p.m.,  ''Kites:  Their  Theory  and  Practice," 
by  Captain  B.  F.  S.  BadenPowelL 

Thursday,  March  3. 

Albemarle  -  street.— At  3    p.m.,     *' Recent 

BflNarchee  in  Magnetism  and  Diamagnetism  '^  (Lecture  I.),  by 
fttrt  J.  A.  Fleming,  M.A.,  D.Sc,  f!r.S.,  M.R.L 

MMIse  of  CItU  SnglBeera.— Students'  visit,  at  2.30  p. m.,  to 
the  works  of  Messrs.  John  L  Thomycreft  and  Co.,  Chiswick. 

College.— At  8  p.m.,  L.  J.  Steele,  Esq.,  on 
"Bedricity  Meters  "  ;  first  lecture  of  course  of  five. 

Friday,  March  4. 

^bsttlotloii.— At  9  p.m.,  "  Some  Recent  Results  of  Phvsico- 
Ownicsl  Inauiry,"  by  Prof.   T.  E.  Thorpe,  LL.D.,  D.Sc, 

'•n-Sw,  M.R.I. 

lUOm  of  Jaaler  BngliMisTs,  Westminster  Palace  Hotel.— 
^8  p.nL,  ''An  Outline  of  Patent  Law  and  Practice,"  by  Mr. 
Artbar  H.  Stanley,  F.C.LP.A.,  member. 


CAMBERWELL. 


^Afluelinff  of  the  Vestry  on  the  23rd  inst.  a  report  from 

"mtrj  derik  (Kr.  C.  W.  Tagg),  and  the  returns  of  municipal 

<rie  lil^iting  mtartakings,  was  considered,  from  which  we 

fts  following  :  '*  I  can  only,  in  passing,  say  in  regard  to 

Jkm  IhMt  in  answer  to  the  question,   *  Has  the  Act  in 

Irtriot  been  a  aooceis  ?  *  the  r^ply  is  in  the  affirmative, 

iss^oiiBt  eiiaigad  to  the  vestry  or  borough  rates  appears 

!«•  hmm  rwrj  amall,  if  any.    The  offer  of  the  London 

^  9mf>pfy  Oorpntadon  to  saiMDly  electric  current  wholesale 

^  tils  foOowinf  rates  per  Board  of  Tr%4e  unit ;  for  a 


minimum  of  100,000  per  annum,  3d.  ;  for  the  next  complete 
150,000,  making  250,000  per  annum,  SJd.  for  the  second 
150,000  ;  for  the  next  complete  150,000,  making  400,000  per 
annum,  2^.  for  the  third  150,000;  for  the  next  complete 
150,000,  making  550,000  per  annum,  2^.  for  the  fourth 
150,000;  for  the  next  complete  150,000,  and  all  units  there- 
after per  annum,  2d.  The  London  Company's  offer  to  supply 
wholesale  current  is,  of  course,  upon  certain  terms  and  condi- 
tions that  I  have  already  reported  to  you,  but  which  perhaps 
might  be  made  after  negotiation  more  favourable  to  the  Vestry. 
If  the  Vestry  were  to  supply  current  retail  for  ufe,  the  very  low 
estimate  of  7,500  lamps  at  8  c.p.  at  6d.  per  unit*  or  an  averM^ 
revenue  of  lOs.  per  lamp  per  annum,  or  156,000  Board  of  Trade 
units  at  6d.  per  unit,  would  be  £3,750  annual  revenue.  I 
venture  to  anticipate  that  the  parishioners  on  the  line  of  the 
compulsory  route,  as  shown  in  Appendix  I.,  will  largely  avail 
themselves  of  the  advantage  of  having  electric  light  fittM  to  their 
premises,  and  that  the  amount  to  be  consumed  by  the  Vestry  might 
safely  be  taken  in  excess  of  this.  The  amount  now  paid  for  gas  and 
electric  light  by  the  Vestry  at  the  baths,  vestry  hall,  art  gallery, 
technical  school  (estimate),  and  central  library  is  £750  per 
annum.  Of  course,  if  this  was  replaced  by  electric  light  under 
the  Vestry,  the  expense  of  wiring  would  have  to  be  taken  into 
account,  but  the  set-off  against  that  is  the  improved  lighting 
and  the  pureness  of  the  atmosphere  and  the  necessary  saving  in 
painting,  cleansing,  and  decorating.  It  is  estimated  tiiat  the 
replacing  of  the  existing  gas  illumination  for  the  public  build- 
ings belonging  to  the  Vestry  mentioned  would  take  about  50,000 
units  per  annum,  whilst  those  for  street-lighting,  to  take  the  place 
of  street  lamps,  would  reauire  120,000  units  per  annum.  As  to 
the  expenditure  that  would  be  immediately  necessary,  the  follow- 
ing report  and  figures  supplied  by  the  London  Electric  Supply 
Corporation,  which  have  been  worked  out  for  me  by  the  acting 
surveyor,  and  will  be  found  in  Appendix  I.,  together  with  our 
present  street-lighting  (cost  for  year),  and  an  approximate  esti- 
mate for  replacing  the  same  by  electricity,  will  give  an  idea  of 
the  actual  expenditure  it  is  at  once  necessary  to  make.  The 
usual  percentage  for  repairs  to  and  maintenance  of  plant  and 
mains  taken  by  electrical  engineers  is,  I  find,  as  follows  : 
buildings,  2^  per  cent.  ;  generating  stations,  5  per  cent.  ; 
accumulators,  15  per  cent.  ;  insulated  conductors,  6  per  cent.  ; 
conduits,  3  per  cent.  Of  course,  I  think  it  would  be  safer  to 
add  slightly  to  these,  but  probably  the  system  to  be  adopted 
by  the  vestry  would  not  require  accumulators. 

ESTIBIATB. 

Estimated  capital  expenditure    £20.500 

Interest  at  3  per  cent,  on  above  amount  £615 

Repairs  and  maintenance 000 

150,000  Board  of  Trade  units  at  3d 1,875 

Wages  and  salaries 1,000 

Total  £4,090 

Deduct  gas- lighting  (street  and  private  purposes)  as  at 
present  ^ 1,450 

Total  £2,640 

Appendix. 

Approximate  cost  of  laying  mains,  plant,  transformers,  etc.,  for 
about  10  000  8c.  p.  lights,  the  current  being  supplied  as  wholesale, 
our  station  being  situate  near  the  line  of  route  ;  also  of  erecting 
lamps  along  the  line  of  public  streets— viz.,  Camberwell-road, 
Camberwell  Green,  Church  street.  Peckham-road,  High-street, 
Rye- lane,  and  Queen 's-road  : 

Station  for  10,000  lights  of  8-c.p.,  alterations  to  buildings, 
transformers,  switches,  fuses,  pilot  transformers,  instru- 
ments, sundries,  etc.,  say £2,000 

1,700  yards  lO.OOOvolt  trunk  main....» 5,100 

5,000  yards  high-tension  distributing  main  in .  pipes,  also 
armoured  low-tension  cable,  in  same  trench    7,000 

Nine  transformers  , 690 

Nine  transformer  chambers,  laid  in  streets,  including 
fuse  boxes,  etc.,  and  high  and  low  tension  connecting 
leads ,...         316 

Sixty  arc  lamps,  standards  and  fittings,  with  alternate 
incandescent  burners 1,600 

Sixty  ordinary  lamps  fitted  with  incandescent  burners 300 

Laying  on  services  to,  say,  260  consumers,  including  all 
connections  and  first  cost  of  meters  (meter  rent  repcud)      2,600 

Fitting  up  vestry  hall,  fine-art  gallery,  central  library, 
and  unaerground  urinals  •       ItOOO 

Extras  and  sundries,  say 165 

Total £20,600 

The  present  estimated  annual  expenditure  in  gas  in  public 

lamps  in  streets  mentioned  is  700 

Ditto  in  public  buildings  already  mentioned   760 

ToUl  £1,460 

The  following  recommendati<ms  were  also  made  by  the 
General  Purposes  Committee:  **(a)  That  the  special 
▼estry  for  the  purchase  of  die  undertaking  of  the  County 
of  ijondon  and  Brush   Proyincial    BlectriQ    Lighting    Qom- 
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be  now  Ukea ;  (6)  that  in  the  event  of  the  reeolacion 
for  the  pnrohase  of  this  nndertakins  beins  carried  the  (ireneral 
Parpoeee  Committee  be  empowered  to  take  all  steps  necessary 
for  tlM  completion  of  such  parohase,  and  also  for  the  carrying 
ont  of  such  undertaking ;  (c)  that  the  Board  of  Trade  be  asked 
to  fix  Monday,  Feb.  2^  1898,  as  the  date  from  which  such 

Sarohase  is  to  take  effect."— At  a  special  meeting  of  the  Vestry 
eld  on  t^e  same  day  the  following  report  of  the  General 
Purposes  Committee  on  electric  lighting  was  received  :  "  Your 
committee  has  had  under  consideration  the  desirability  of 
acquiring  the  provisional  order  of  the  County  of  London 
and  Brush  Provincial  Electric  Lighting  Company,  Limited. 
Section  60  (2)  of  the  Electric  Lighting  Orders  Confirmation 
(No.  5)  Act,  1896,  under  which  it  ii  proposed  to  proceed,  states : 
*The  load  authority  may  at  any  time  before  the  expiration  of  the 
said  period  of  42  years  give  notice  in  writing  to  the  undertaken 
retiuuring  them  to  s^  the  undertaking  authorised  by  this  order 
to  the  local  authority,  and  thereupon  the  undertakers  shall  sell 
the  same  to  the  local  authority  upon  the  terms  of  the  local 
authority  paying  to  the  undertakers  such  an  amount  of  money 
as  shall  be  equal  to  a  sum  of  £133  for  every  sum  of  £100 
properiy  expended  by  the  undertakers  upon  the  said  uader- 
takmg  and  chargeable  to  capital  account,  and  the  amount 
properly  expendiSi  by  the  undertakers  upon  the  said  under- 
taking and  chargeable  to  capital  account  shall  from  time  to 
time  ror  the  purposes  of  this  sub-section  be  deemed  to  be  the 
amount  so  expended  and  chargeable  as  certified  from  time  to 
time  by  the  auditor  in  accordance  with  the  section  of  this  order 
whereof  the  marginal  note  is  '*  Audit  of  undertakers'  accouuts." 
Provided  that  if  the  local  authority  shall  exerdse  the  power 
conferred  by  this  sub-section  before  the  expiration  of  21  years 
from  the  commencement  of  this  order,  the  local  authority  shall, ^ 
in  addition  to  the  amount  of  money  to  be  paid  to  the  under- 
takers as  aforesaid,  pay  to  the  undertakers  a  sum  equal  to  Uie 
Mpgrsgate  amount  of  a  dividend  of  5  per  cent,  per  annum  on 
toe  siud  capital  expenditure  lees  the  aggregate  amount  of  the 
dividends  deeUred  by  the  undertakers  from  the  date  or  dates 
of  such  expenditure  to  the  date  of  the  purchase  of  the  said 
nndertakiog  by  the  local  authority .' "  The  committee  recom- 
mended that  notice  be  given  in  writing  by  the  vestry  clerk  to 
the  County  of  London  and  Brush  Provincial  Electric  Lighting 
Company,  Limited,  authorised  by  the  provisional  order  granted 
by  the  Board  of  Trsde,  cited  as  the  Caroberwell  Electric 
lighting  Order,  1896,  and  confirmed  by  the  Electric  Lighting 
< Mers  Confirmation  (No.  5)  Act,  1896,  requiring  them  to  sell 
the  undertaking  authorised  by  this  order  to  the  Vestry  of 
OsmberwelU  bung  the  local  authority  under  the  provisions 
oootained  in  the  above  Act. 


PHYSICAL  SOCIETY. 


The  aonoaljeeiieral  meeting  of  that  society  wa^  held  on  Feb.  11, 
Mr.  Sbelford  Bidwell.  presideot,  in  the  chair. 

The  report  of  the  coaocil  was  read  by  Mr.  Elder. 

Br.  JtM— s«  theo  presented  the  treasarer*0  report,  and  informed 
the  society  of  the  improred  conditions  of  iu  finances.  The  ditfi- 
evlties  of  the  prs^ioas  year  had  ariten  from  the  expenses  iocarred 
by  the  pttblieatioo  of  abstracts  of  carrent  scientific  literatare  : 
those  dificalties  had  been  sarmoanted  without  drawing  apoo  the 
ressrre  fund.  Very  few  Fellows  had  objecud  to  the  increase  of 
sabscripCMo.  In  acknowledement  and  appreciation  of  the 
abscncts^  now  presented  to  ail  Fellow^  many  of  the  original 
life-member*  had  lately  made  additional  volantary  donations  to 
the  funds  of  the  society,  thas  sharing  with  new  Fellows  the  extra 
eatlay  iaroN-el  by  the  abstracts.  It  was  to  be  hoped  that  all 
liie-3s«aber«  woald  adopt  this  course,  more  especially  a^  the  scope 
of  scientific  literatare  covered  by  the  abstracts  was  now  beini; 
eztCDded  to  British  as  well  as  to  foreign  sources. 

Voces  of  thanks  were  passed  to  the  couocil,  the  otficers.  and  to 
the  oouDctI  of  the  Chemical  Society  for  the  use  of  their  rooms  at 
Barliiu^ao  Hoas#.  Two  honorary  Fellows  were  unaninuusly 
eSeeccii  by  ballot  — i.^..  Kiccardo  Felicci.  professor  in  the  roi\er»ity 
of  P&sa  :  aikJ  Eailio  ViUari,  |irofeseor  in  the  rnivereity  of  N«ples. 

Toe  couocil  and  officers  for  the  forthcoming  year  were  electeii 
ss!oU.^».  r^*yU\: :  Mr.Sheiford  Bidwell.     VL-  yr^^i'i-r.r^  ^m  ho 
haTtf  £.:«d  ihe  office  of  president  :     Dr.  .1.  H.  iiladscone.    Prof 
O.   C   Fo»:er    Prof.   W.   «..   Adamt,    Urd    Kelvin.   Trof.    K.    B. 
Oifion.   Prof.   A    W.  Reioold.    Prof.   W.    F.    Avrlon.    Tu^t.  i;.   K. 
r::2<crald     P.nif.    A     W.    R  :oker.   laptain   W.  de    W.    .Vbnev. 
r..  r  p^.ftj^x:.       Prof.    C    Ve.-oon   Boys,   Major  General    E.     R 
Fesciac    Hr  «;.  i.;riffi:b.  Prof    J.  P*rrv.     .NVr-.w  :     Mr.  H.  M 
Eliec.     y>.     «V.y  r>*d.     EC         /Vrw,.»,'    S  .-nr.M.-v  /    Pi\t.     S      P. 
T!ix&pHo.      r-K^r.r:     D.-.  E.   Atkinson.      /.iVihn  :    Mr.  W. 
Wa:4ca       '>w  •  fW'»i^'-,  .  •"  :-:%  ,  •  .      Prof.  H,  E.  Armstron);    Mr. 
Wa:-^  Ba;:y   Mr.  L  CUrk.  IV.  A.  H.  Fison.  Mr.  R.  T,  «:iA.-*bfxK>k. 
l^^  A.  '.-ay.  t^f.  J    Viriamu  .loo«#,  Mr.  S   Lupton.  Pix^f  *.,  M 
M:ncft;a^M.-  J.  WaUer 

Tae  FreaSAeBl  :h«Q  reai  an  aidrsM.  in  which  the  aim*  an^l 
^iscorr  of  ihe  Vhrticml  S-Jctecy  were  outlined.  This  addr«Mi  will 
be  p«basaed  lo  fell  la  due  cv>arM^ 

Ffet-  »mehBr  sa;d  :aa:  amooir  the  new  and  uwful  de^vartareci 
Uceiy  oiaJe  by  the  Pbysaoal  Society,  the  institutuMi  of  a  (tf««it 
deaual  adirvw  was  paRKmlarly  worthy  of  notice  ;  it  was  \-erv 


desirable,  from  feime  to  tine,  to  bear  a  swmnarv  of  whs 
achieved  daring  the  year.    It  was  also  derirable  that 
of  the  society  shoald  be   from  time  to  time  definiU 
This  departure  had  been  fully  justified  by  the  addre 
ShelfordBidwell. 

A  paper  by  llr.  O.  ■.  Brjraa  on  * 
in  P.MM,  CyltBditoal.  aa«  apkeHf 
Beyreeentattea  hf  Hoefcsff  TnOls  ef  lmtL9mr  was  n 
Elder.  The  phenomena  of  induction  in  a  cylindrical  c 
sheet  in  a  two-dimensional  field,  and  of  indoctioa  in  s 
sheet  in  any  field  due  to  the  generation  or  motioi 
magnets,  or  currents  in  the  presenoe  of  the  sheet,  cax 
seoted  by  moving  trails  of  images  which  are  but  sli^ 
complicated  than  the  well-known  trails  of  images  in  a  p 
The  images  repreeeoting  the  potentials  of  the  induced  c 
the  two  sides  start  from  the  source  of  disturbance  and 
point,  and  move  normally  away  from  the  surface  of  t 
and  cylinder,  with  velocity  varying  directlv  as  the  di 
At  the  surface  of  the  sheet  this  velocity  becomes  e<|i 
corresponding  velocity  for  a  plane  sheet.  The  images  a 
cases  similar  in  nature  to  the  inducing  source  of  disturi 
their  intensities  are  found  in  every  case  to  vary  as  a  poi 
distance  from  the  centre.  The  images  due  to  the  sttdd< 
tion  of  a  maenetic  pole  in  the  presence  of  a  spherical 
however,  analogous  to  the  hydro-dynamical  image  of  a  i 
sphere. 

Dr.  8.  P.  Tkeoipaea  said  the  method  and  the  resulu 
would  find  useful  application  in  the  solution  of  mi 
problems. 

The  Presidear  propoeed  a  vote  of  thanks  to  the  autbc 
meeting  was  then  adjoemed  until  Saturday,  Feb.  'i6. 
occasion  the  Physical  Society  will  visit  Eton  College,  i 
informed  that  a  train  leaves  Psddington  for  Wiodi or  at 
Tois  arrives  in  time  for  the  meeting,  which  is  at  4  p.m. 


LEGAL   INTELLIGENCE 


KATE  V.  CROYDON  TRAMWAYS  COMPAI 

This  was  ao  appeal  heard  before  the  Master  of  the 
Lords  Justices  Ri|?by  and  Vaughan  Williaois.  In  the 
plaintiff  sought  and  obtained  from  Mr.  Justice  Ke 
interim  injunction  restraining  the  directors  f  om  carrj 
sale  of  their  undertaking  lo  the  British  Electric  Trac 
paoy,  and  from  that  the  com;»any  now  appealeil. 

Mr.  Cripps,  if.C  ,  appealed,  with  Mr.  IVarrington, 
Mr.  Rowden,  in  support  of  the  appeal,  and  stated  that  tli 
in  Question  was  constructed  under  powers  given  in  IST) 
so  that  the  power  of  the  local  authority  to  take  it  over  v 
in  foree  in  1(^99  and  1901.  In  1883  the  undertaking  wai 
the  Croydon  and  Norwood  Tramways  Company,  but  aa 
prosper  a  receiver  was  appointed.  In  1889  the  L  rc>ydoii 
Company  was  formed,  with  powers  under  Act  of  Par 
take  over  the  tramway,  and  this  company  not  pro 
successful,  they  de#ired  to  sell.  The  proposed  arrange 
the  Traction  l*ompany  provided  for  paying  off  the  prefen 
holders  in  full,  and  returning  00  per  cent,  of  the  monej 
rubtcribed  to  the  ordinary  shareholders.  Ic  was  thougl 
sale  to  the  Traction  Company  would  be  more  atl vantage 
sale  to  the  local  authority,  and  ic  being  ucderstocMi 
purchasing  company  would  probably  have  to  spend  £!•• 
the  uodercakine.  the  local  authority  would  grant  a  fun 
of  21  years  The  ( teneral  Ac.  of  1870  gave  the  compan; 
sell,  with  the  approval  of  the  L/wal  Board,  but  owing  to 
tion  the  approvai  had  not  yet  been  applied  for.  The  pli 
shareholder,  obj acted  to  :he  sale  on  the  ground  that  the 
insutfi:ien',  and  that  there  were  terms  of  the  contract  of 
were  n/tra  '*ir>«  as  against  a  dissentient  shareholder. 

Their  I«erAsldpe  held  that  the  agreement,  though  a  | 
had  not  been  sanctioned  at  a  meeting  of  shareholder 
convened.  They  therefore  discharged  the  injunction  f 
Mr.  Justice  Kckewich,  but  granted  an  iojunciion  restr 
direotorv  from  carrying  into  effect  the  a^reeme^t  until  i 
properly  sanctioned  by  the  shareholdem. 


COMPANIES'  MEETINGS  AND  REPO 


NATIONAL  TELEPHONE  COMPANY. 

The  annu.kl  tpeneral  meeting  of  this  Company  ws 
the  I7;h  io!i:  As  we  get  criticisms  of  the  telephone 
this  i\tmfiany  almost  dailv  throughout  the  year,  it  is  o 
^ve  in  full  the  di'^eciors*  criticism  on  their  critics.  Tbi 
tgruree  for  t.'ie  \eiar  have  already  appeared  in  our  coin 
are  i:ideb:«^l  to  the  columns  of  the  FiHaH.-tnJ  Tttn* 
foilo«in^  re^^vt  . 

.\f:er  reviewing  the  general  balance-sheet,  Itr.  tS* 
SJL^1  tna:  I'tiliT  37«>  haii  been  eipended  on  capital  accou 
the  halt  >«a'.  and  although  this  was  a  Urire  amount,  ii 
ttiKiuIy  Mrt.^uii,  having  regard  to  the  progrw-;*  '^f  the  bui 
had  been  inoarrcd  partly  to  the  erect  loi  of  5,^^ 
exchange  and  pri%-ate  lines,  and  partly  i^  :he  c>n«ti 
aniergroua-i  Ii»es  in  substitutioa  for  nverKead  wires 
i«(ior(aat  ^Uaeesi  The  andenrrouod  syt«ic:n,  although  m 
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kt  the  bafi^iiiDg,  saearad  greater  efficiency  in  the  oonda-^t  of  the 
Hmoe,  Mid  at  the  same  time  safeguarded  the  Company  af^ainst 
Mvras  rialLB,  each  as  snowstorms  and  dama^j^e  to  property  arising 
from  them  aad  dislocation  of  service.     The  directors  had  come  to 
the  oooelofioQ  that  the  sooner  they  could  substitute  the   one 
iffltem  for  the  other,  the  better  it  would  be  both  for  the  public 
id  for  the  Company.     It  was  almost  impossible  to  realise  that 
ttair  meet  intricate,  delicate,  and  wonderful  machinery  in  the  air 
oisted  on  saffdranoe.    The  Company  had  no  powers  of  any  sort  or 
kind,  bat  had  to  fight  their  way  as  best  they  could.     They  had 
neght  from  time  to  time  to  convince  the  various  public  bodies 
that  reasonable  concessions  on  their  part  to  enable  the  Company 
to  pat  cables  under  the  streets  were  as  much  to  the  interests  of 
Ihe  general  public  as  of  the  Company.     Happilv,  the  difficulties 
eiperieoced   in   that  direction  originally  were  being  gradually 
Ofsreome.      Some   of    the    more  important    centres    had    been 
toiighteoed  enough  to  listen  to  arguments  and  to  enable  them 
Bpoo  something  like  reasonable  terms  to  carry  out  the  transfor- 
■Btioo,  which  was  accompanied  by  a  very  perceptible  improve- 
flNDt  in  the  service.    The  Corporation  of  Manchester  were  the 
frat  to  realise  what  their  duty  was  in  that  respect,  not  to  the 
Gonpany,    but   to  the  public,   and  other  places   had  fallowed. 
Tbeie  were  a    good    many  places  where    they  were    sufifering 
neatly  from   the  want  ol  those  facilities.     London  was  one  of 
MB,  but  they  had  reason  to  believe  that  London  would  follow 
the  lead    of    Manchester.     By  the   tabulated   statement    in   the 
nport  it  woald  be  seen   that  as    between    Dec.  31,   1896,   and 
Die.  31,   1897.    there  had    been  an   increase  in   the  income  of 
2113.800.  that  they  had  paid  the  Post  Office  £89,238  in  royalties, 
tamg  an  increase  of  about  £10  000.    that  the  net  income  had 
hMfCssed  by  £103.800,  that  the  working  expenses  had  increased 
W  £74,900    and  the  net  result  of  the  year  had  increased   by 
£8  929.     What  had  they  done  for  all  this^?    One  was  constantly 
IwDg  told  how  bad   the  eervice  was,   how  costly  it  wap,   how 
txtnvagant  the  whole  foundation  was,  and  how  much  better  it 
nokl  be  done  by  other  people,  and  these  statements  were  justified 
bj  certain  figures.    He  supposed  an  ounce  of  fact  was  worth  a 
gimt  deal  of  the  other  Muft,  and  the  Compan>'s  figures  were 
tbqoent.     Either  they  must  be  living  in  peifect  iUusioQ  and 
most  be   absolutely  ignorant   of  what   they    had    got    to  do, 
or  slse  the  other  gentlemen    outside    must    be   somewhat    ill- 
iiiormed.    He  was  afraid  the   people  outside  were  ill-informed. 
ilIW  popular    theory   was    that    in    London    they  could    get  a 
jHguDcent  telephone  service  for  about  £20  capital  outlay  per 
4  Hneriber,  and  in  the  country  for  £5  or  £6.    He  was  afraid  a  fairy 
Irisvoald  have  to  be  imported  into  that,  and  the  power  of  the 
faiiy  befufe  it  was  done,  judging  from  their  experience.     In   the 
;  year  they  had  increased  their  subscribers'  wires  in  London  by 
1,  snd  in  all  the  other  centres  in  the  United  Kmgdom  by 
A,  making  a  toUl  increase  of  11,781.     That  brought  the  total 
Dee.  31, 1897,  to  17.371  in  London  and  88,817  in  all  the  other 
making    together    106,188.       That    seemed    satisfactory 
.being  18  per  cent,  in  London,  11*43  per  cent,  in  other 
lUid  12*48  percent,  upon  the  mean.     The  1,219  wires  in 
I  cost  in  actual  cash  £53.  12«.  8d.  apiece  to  erect,  and  4,414 
I  ia  the  country  cost  £45i.  15s.  each  to  erect.     That  money 
liOtabe  found   and  expen*^M   brfce   they  got  fid    return 
kit^  Those  figures   could    nob   be   controverted,  though  he 
they  were  inconvenient    to    certain    people.      People 
at  a  shame  it  was  that  subscribers  in  London  should  be 
.   I  £20  per  annum,  and  £10  ererywhere  else ;  they  considered 
r  Sight  to  have  the  service  for  £5.    As  a  matter  of  fact,  the 
labscription  in   London  for  the  whole  year  had   been 
k  6d.,  and  in  the  country  £8.  lO.^*.  lOd.     That  did  not  seem 
lie  extravagant  charge,  nor  was  the  disproportion  in  London 
ipiit  ss  some  people  made  out,  if  they  considered  that  the  cost 
fvivsclion  of  the  wires  in  London  was  £53,  and  in  the  country 
tik.    Anyone  could  use  the  telephone  and  speak  100  words 
IpMihbg  under  ^d.,  and  one  could  enjoy  that  blessing  every 
^flf  the  day  and  throughout  the  night  for  fid.     Then  it  had  to 
1  that  these  two  sums  of  £14.  lOs.  fid.  and  £8  10s.  lOi. 
.    b  to  a  very  large  tax.    The  Post  Office  royalty  came  to  no 
Ithia £89,000  in  the  present  accounts.     That  was  a  big  sum,  and 
•^sneellorof  the  Exchequer  could  be  persuaded  to  forego  that 
^  it  would  Uke  £1.  12(i.  lOd.  off  the  London  subscription, 
pt  to  a  shade  over  £12,  and  18s.  2d.  off  the  subscription  in 
aces.    These  facts,  however,  were  conveniently  ignored  by 
.    rmiicf.    They  were  told  they  ought  to  go  to  Stockholm  or 
|y»y»or  some  remote  parts  of  the  world,  for  parallels      He  had 
1 2% mil  upon  theee  matters  so  often  that  it  seemed  rather 
I  klu**^  *'   ^^  horse  to  talk  about  them,  but  he  was  obliged 
12^10  from  time  to  time  in  the  hope  that  sooner  or  later  those 
|2**aiticiBed  them  would  be  put  out  of  conceits  of  their  illusions. 
IhoBptriog  the  results,  it  must  be  remembered  that  in  the  vear 
^tw Company  bad  a  portion  of  the  trunk  revenue  which  in 
V  ^  entirely  diaappMred,   so  that  they  had  made  up   that 
h^Ui  wss  a  ooDsiderable  figure.     He  did  not  know  whether 
l*fc<itation  of  a  dual  trunk  system   for   the   old   one   had 
*'^^J   improved     the     general     convenience.      In    some 
it  evtainly    had,    but    in   a   good    many    others    they 
■ttmplatiita  Uiat  it  was  not  quite  as  good  as  it  used  to  be 
^  ^  Company  were  the  sole  workers.     Of  course,  it  was 
'^thttif  they  had  the  thing  in  their  own  hands,  with  one 
■■iaB  from  the  caller  to  the  called,  it  was  a  much  easier 
*gpiad  much  more  prompt  and  generally  more  satisfactory 
^JJ^Mwiva vaa  »  moltiplication  of  delicate  operations,  any 
IS Wfi  BiKht  faU  and  cause  inconvenience  and  delay.     He 
"laweiet,  tibaa  this  woald  be  put  right  in  time.     The 
■wiedfld  by  moTing  the  adoption  of  the  report  and 
dlhededmUoQ  of  the  dividends  recommended. 


Lord  Harris,  in  seconding  the  motion,  expressed  a  hope  that 
their  critics  would  appreciate  the  difficulties  of  the  system  more, 
the  delicacy  of  the  instrument  which  they  were  working,  and  be 
more  dispoised  to  be  lenient  in  regard  to  any  faults  they  might 
commit.  They  were  working  in  the  face  of  very  considerable 
difficulties,  but,  on  the  whole,  with  very  great  success. 

Mr.  A.  ■.  Hastie  thought  that  in  London  they  had  a  most 
excellent  service,  and  that  the  rates  were  not  unreasonable.  He 
considered,  however,  that  the  present  working  of  the  trunk-line 
system  was  abominable,  and,  compared  with  that  of  a  fifth-rate 
state,  like  Sweden  or  Switzerland,  was  disgraceful.  He  wished  to 
know  whether  the  directors  would  undertake  to  bring  proper 
pressure  to  bear  upon  thd  Post  Office  to  ensure  the  immediate 
carrying  out  of  the  necessary  works  for  connecting  the  more 
important  towns  in  England.  If  they  would  not  give  that  under- 
taking, he  would  at  once  take  steps  to  compel  the  execution  of  his 
demands. 

The  Chairman  said  he  quite  agreed  with  the  speaker  that  it 
might  be  possible  to  improve  the  trunk  wire  system.  If  the 
Company  had  been  left  alone,  trunking  now  would  have  been  a 
totally  cfifforent  thing  from  what  it  was.  That  was  the  policy  of 
the  Government,  and  he  would  be  very  happy  if  Mr.  Hastie  would 
bring  pressure  to  bear  upon  the  authorities  in  the  matter. 

The  report  and  accounts  were  unanimously  adopted. 

A  vote  of  thanks  was  passed  to  the  chairman,  directors,  officials, 
and  staff  on  the  motion  of  Mr.  Campbell,  seconded  by  Colonel 
Miteliell,  and  the  Chairman  having  briefly  acknowledged  the 
compliment,  the  proceedings  teiminated. 


METROPOUTAN  ELECTRIC  SUPPLY  COMPANY,  LIMITED. 

An  extraordinary  general  meeting  of  this  Company  was  held  on 
Tuesday  at  Winchester  House,  E  C,  Sir  Eyre  Massey  Shaw 
presiding.  The  meeting  was  held  for  the  purpose  of  sanctioning 
a  BUI  now  before  Parliament  to  enable  the  Company  to  acquire 
a  site  at  Willesden  on  which  to  erect  additional  generating 
machinery. 

The  Chairman,  in  moving  the  resolution,  said  that,  owing  to  the 
increased  business  ul  the  Company,  it  had  been  found  necessary  to 
acquire  a  site  at  Willesden  on  which  to  erect  additional  generating 
machinery.  Everything  pointed  to  the  fact  that  the  time  would 
shortly  arrive  when  more  stations  would  be  required,  as  the 
increase  in  the  demand  for  lamps  was  steady.  It  was  impossible 
to  find  room  for  additional  plant  at  the  present  works,  and  hence 
the  Bill.  He  was  glad  to  say  they  had  succeeded  in  acquiring  a 
most  suitable  site  at  Willesden,  8^  acres  in  extent,  bounded  by  the 
Acton-lane,  the  Midland  and  London  and  North-Western  Railways, 
and  the  Grand  Junction  Canal;  and  distant  only  three  miles  from 
the  Company's  nearest  station,  at  Amberley-road,  Paddington.  It 
afforded  admirable  facilities  for  the  delivery  of  goods,  especially 
coal.  No  experiments,  be  would  assure  them,  were  to  be  made  at 
the  expense  of  the  shareholders,  as  the  systems  of  generation  and 
distribution  to  be  adopted  were  already  in  general  use. 

Lord  John  Hay  seconded  the  resolution,  which  was  adopted. 

Mr.  Wiokham  asked  whether  there  would  be  any  competition 
with  this  extension,  as  at  a  former  meeting  the  late  Sir  John  Pender 
had  told  them  that  they  suffered  severely  from  competition 

The  Chairman  said  the  Board  of  Trade  gave  authority  to 
certain  companies  to  supply  within  a  certain  distiict,  and  they 
allowed  also  a  second  company  to  come  in  and  compete.  That 
was  where  the  competition  came  in. 


CAPE  ELECTRIC  TRAMWAYS. 

The  first  ordinary  (statutory)  general  meeting  of  shareholders  in 
the  Cape  Electric  Tramways,  Limited,  was  held  on  the  2drd  inst. 
at  Winchester  House,  Old  Broad-street,  E.C.,  Colonel  Sir  Charles 
Euan  Smith  in  the  chair. 

The  Chairman  said  :  The  Cape  Electric  Tramways,  Limited,  was 
formed  on  July  1,  1897,  with  a  share  capital  of  £400,000  fully  paid 
and  a  debenture  issue  of  £430,000,  leaving  £25,000  worth  of 
debentures  still  unissued,  for  the  purpose  of  taking  over  as  going 
concerns  the  tramway  companies  then  existing  at  Cape  Town  and 
at  Port  Elizabeth.  First,  there  is  the  City  Tramways  Company  of 
Cape  Town,  with  an  i8<)ued  share  capital  of  15S,500  shares  of  £1 
each  ;  secondly,  the  Metropolitan  Tramways  Company  of  Cape 
Town,  with  an  issued  capital  of  130  000  shares  of  £1  each  ;  thirdly, 
the  Sjuthern  Suburbs  of  Cape  Town  Tramways  Company,  with 
an  issued  capital  of  45,000  shares  of  £1  each — all  these  are  fuUv 
paid  ;  and,  fourthly,  the  Port  Elizabeth  Tramways  Company,  with 
an  issued  capital  ot  £120  000  fully  paid.  The  Company  took  over 
these  tramways  from  the  companies  named  in  good  working  order, 
and  has  since  made  many  extensions  and  improvements,  and  the 
whule  system  is  now  worked  by  electric  power.  Since  Julv  I, 
1897,  until  the  completion  of  the  six  months  ended  December, 
1897,  the  Cape  Tramways  Company  has  carried  3,300,000  passen- 
gers. For  July  last  the  traffic  receipts  showed  the  gross  total  of 
£5,587,  but  since  then  the  earnings  have  steadily  increased^ 
January's  total  receipts  amounted  to  £9,400  The  directors  have 
under  their  consideration  proposals  for  extensions,  which  will  have 
for  their  object  the  completion  of  the  entire  system  of  tramways  in 
Cape  Town  and  in  Port  Elizabeth,  and  which,  it  is  believed,  will 
meet  all  the  existing  requirements  of  the  public.  On  the  Cape 
Town  system  we  have  about  22  miles  of  track,  running  through 
some  18  miles*  length  of  streets,  and  our  rolling-stock  consists  of 
42  cars  of  the  latest  and  most  approved  pattern.  With  regard  to 
the  Port  Elizabeth  tramways  systems,  this  entire  avatem  ia  now  also 
worked  by  electric  power ;  bat  the  completion  of  the  inttallation 
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WM  rather  later  than  that  at  Cape  Town,  and  I  ma^  ft»y  we  are 
ooly  now  bef^inniofF  to  reap  the  k>enefite  of  our  improved  service. 
For  the  bu  tnontbi  ended  December^  1897,  869,559  paesengers 
have  been  carried  on  the  Port  Elizabeth  aystem,  and  they  have 
paid  £ii,9S4  in  fares.  Our  receipts  for  last  July— the  first 
month  of  otir  operations— were  £1,397,  atid  nur  total  reoeipta 
for  December  amounted  to  £2.734.  In  Port  Elixikbeth  we  poaeeae 
abont  11  miles  ol  track,  covertn$;  six  miles  of  streets  We  have 
also  19  cars  running.  Having  reigard  to  the  earnings  of  the 
tramways,  I  am  gled  to  say  that  the  directors  are  able  to  declare 
an  interim  dividend  of  2^  per  cent,  on  the  Isatsu  months'  workings 
notioe  of  payment  of  which  will  be  given  in  the  ueual  course.  I 
trust  that  at  the  end  of  the  financial  year  we  may  have  the  pleasure 
of  announcing  to  you  that  the  extensions  which  we  have  in  con- 
templation will  be  completed.  Arrangemenis  have  been  made  for 
securing  a  special  settlement  for  the  shares  of  the  Company  on  the 
Stock  Excban^. 

No  questions  were  asked,  and  there  being  no  business  before  the 
meeting,  the  proceedings  terminated* 


INDIA  RUBBEB.  GUTTA  PERCHA,  AND  TELEGRAPH 
WORKS  COMPANY.  LIMITED. 

The  thirty 'fourth  ordinary  general  meeting  of  thiM  Company  wsiA 
held  la«t  Wednesday  at  Cannon  street  Hotel,  E  C.«  the  chairman 
being  the  Hon.  Henry  Marsham. 

The  duilriiiAa,  in  opening,  said  that  their  turnover  last  year 
bad  been  greater  than  in  any  previous  year.  The  price  of  raw 
rnbbert  however,  had  for  some  time  past  been  steadily  increasing. 
A  sign  of  the  times  was  that  a  company  had  been  formed  to  grow 
and  supply  indiarubber.  The  factories  at  Sitvertown  and  Persan 
were  in  ahigh  state  of  efficiency.  The8hipe*'Silvertown"and  "Asia" 
had  been  engaged  on  some  unimportant  cable  work.  The  Comjiany 
had  Bufferea  iot&ewhat  from  the  engineers'  strike,  but  were  not 
greatly  afibcted  by  it.  Their  representative  in  Melbourne.  Aus 
tralia,'had  written  to  tell  them  that  the  works  there  had  been 
destroyed  in  the  great  fire  of  Nov.  21.  The  loss  was  fully  covered 
by  insurance,  and  they  bad  been  able  to  take  other  premises,  and 
new  stock  had  been  aent  out.  The  directors  recommended  a  divi- 
dend of  IQ  per  cent,  for  the  s^ear,  leaving  £13473  to  be  oerried 
forward. 

The  report  was  adopted. 

Cleaentt  Treivor  said  that  the  auditors'  certificate  was  not  satis^ 
factory  when  they  made  the  statement  '*  subject  to  the  correctnesi^ 
of  the  value  placed  on  the  '  debentures  and  ehares  in  other  com- 
panies,' and  certain  debts  included  in  the  item  of  Mebts  owing  to 
the  Company,*  as  to  which  we  are  unable  to  certify."  Ho  thoaght 
they  ought  to  go  into  this  matter  more  thoroughly. 

The  Chalrniaii  said  they  would  be  asked  to  do  so. 

The  Auditorn  were  re-elected  and  also  the  retiring  director. 
Major  Darwin. 

CITY  OF  LONDON  ELECIRIC  LIGHTING  COMPANY. 
LIMITED. 

Directors  :  Sir  David  L.  Salomons,  Bart.,  chairman  ;  the  Earl 
of  Suffolk  and  Berkshire ;  Edward  Lucas  ;  Colonel  B.  H.  Martin- 
dale,  C.B.  ;  Frederick  W,  Reynolds.  Frank  Bailey,  engineer  to 
the  Company.     J.  Cecil  Bull,  manager  and  secretary. 

Abstract  of  report  of  the  directors  to  be  presented  to  the  share- 
holders at  the  ordinary  general  meeting  of  the  Company  to  be  held 
in  the  Great  Hall,  Wmcheater  House,  Old  Broad  street,  E  C.  on 
Wednaeday,  March  2   189M,  at  2  m  p.m.  : 

The  expenditure  on  capital  account  duiing  the  year  ended 
Dec.  31,  1897,  amounted  to  £H2,riK5.  Hs. 

TbetoUl  revenue  for  the  year  was  .  .  .. £190.^73  12  U 

From  which  must  be  deducted  the  following  iteme  : 
EEpenses  of  generation  and  distribu- 
tion , ...  £42,923  10    8 

Rante,  rates,  taxee,  general  charges..    23  (kgO  19    6 

AllowanQes  to  Qoosumers   , U,78(J  19    9 

Transfer  to  depreciation  fund  No.  L.     17,0Uil    0    0 

Transfer  lo  reeerve  fund 3,4V2S    0    0 

Amount  written  otf  suspense  aooooat      1,338    0    8 

103,551   10    7 

LeaviBg , , 87,022    2    4 

To    which  moat  ba  added   the    balance    brought 
forward  from  189e , .....,, ,,....,       M15    3     1 

Making  a  total  available  revenue  of S8,437    5    6 

Of  this  Bum  the  following  amounts  have  been  dls- 

tiibated  i 
(a)  Interest  on  debenture  etoek  for 

/ear  ended  Dec.  31,  1897 20,000    0    0 

Ihf  loterim    dividend    on    £400,000 
0  per  eaiit.  preference  sbaree,  baU- 

year  to  June  30  last 12,000    0    0 

32,000    0    0 

Leavii^  for  further  dbtribution £50,437    5    5 

The  direoters  now  reoommeod  the  riayment  of  the  foUowing  dtvi* 
dends,  subject  to  the  deduction  of  inoome  tax  to  membere  regis- 
l«r«d  In  the  books  of  the  Company  on  Feb.  16,  1898  :  preferenoe 
^Mras— 6i.  per  share  for  the  sii  mooths  ended  Dec.  31,  1897* 
nakingf  ^Itii  the  interim  dividend  alreadv  paki,  a  total  diitribu 
Hon  of  12s.  per  vhars,  or  at  the  fult  rate  01  9  per  oei  t.  per  annum  ; 
ordinary  sbaroi,  Nos.  40,001  to  80,000— £1  per  share  for  the  12 


months  ended  Dec  3L  1897.  being  at  the  rate  ol  10 
annum  ;    ordinary  shares,  Nos.  80,001  to  90>000{F< 
issue)— lOe.  7d,  per  share,  being  at  the  rate  of  10 
annum,  calculated  from  the  due  dates  of  the  respedii 
to  Dec,  31,  li^97.     This  will  abf»orb  £^f>  3ML  18a.  If  ' 
balance  of  £1,055,  6s.  7d.  to  be  carried  forward, 
that  the  respective  dividends  shall  be  paid  oo  Mareb 
statutory  provision  for  depreciation  and  reserve  foi 
ance  with  the  City  of  London  Electric  Lighting  Act* 
been  made,  of  which  £20,528  have  been  set  aside  oot  ^ 
The  generation  and  distribution  expenses  for  the 
repairs  and  renewals,  were  31*3  per  cent,  ol  the 
pared  with  34  per  cent,  in   1890,  38-87  for  189f^*  411 
54  "2  for    1893.     The    Company  ooothmea    to  malt 
p.  ogress,  the  number  of  costomert  and  equivalent  of 
connected  being  at  Dec.  31,  1897.  0,322  and  290,012 
O.T  Feb,   9,    1898.  there  were  318^705  8  c.p.  " 
applied  for,  out  of  which  302,871  were  ooooeoU 
shown  in  the  audited  statements  ol  aooouots 
pany.  for  the  year  ended  Dec.  31,   1897,  iras  as  fc 
revenue   (after    deducting    allowances   to    confumere), 
l.^d.  2d  ;     net  revenue  available  for  deprecia  ion, 
interest  on  debenture  stock,  and  dividends,  £IO7,50(X 
accordance  with  the  articles  of  association,  two  of 
Edward  Lucas  and  Frederick  W.  Reynolds*  ac 
eligiblo.  oiler  themselves  for  re-election.     Meaerm.  W^ 
and  Co.  retire,  and,  being  eligible,  oS^ir  themselves  for  n 

ReVKSIE   AcCOVST    FOJ4   Y£All   EXI>KI>    T^»n      -^1     18 

Dr.  1 

Generation  of  electricity—  ligLv...e,. 

Coal  and  other  fuel,  including  dues,  £        s,  d« 

carriage,  unloading,  storing,  and 

all  expeniee  of  placing  the  eame 

on  works  ..  .,. 3^003    0    0      li^i 

Oil,  waste,  and  engine-room  stores*.  401    5  11        ^i 

Water 280  10    8           I 

Salaries  of    station    engineers    and 

assistants.. 702    0    0 

VVagee  and  gratuitiee  at  geoeratiiig 

stations 1,740  10  10 

Sundry  expenditure  t.^*.**t *.*  97    4  II 


Total  generat  ion  ex  pensee  

Distribution  of  electricity— 
Proportion  of  salariee  of  engineer's 

assistants 

Attending  mains  and  street  boxea  * 
Wages  and  gratuities  to  Uneemeiii, 

fitters,  and  trimmers  of  lamps    .^ 
Wages    and     gratuities     to    trans* 

former  men  and  sundry  stores    ... 
Carbons    and    other    materials    for 

street  and  other  lampe * ^ 

Sundry  expenditure 

Total  generation  and  diattlbii- 
tion  expenses  ....*. .*t..,<.^.M.. 

Rents,  ratee,  and  UJ^ee-- 

Rente  payable ...**•«....,..,•»*, 

Ratee,  taxes,  and  Ughtiiig 

Proportion  of  managemeot  aarpeiie 
Directors'  remuneration,  salariee  of 

manager  and  secretary,  aeoo«Q- 

tant,  clerks,  ooUeetors,  et« 

Printini;  and  stationery 

General  o«tabUshment  ebargea.  in* 

eluding  meter  reading 

Auditors  feee  ...,««...*•••«•,• «•.*,** 

Truakeee'  feee ;«•«•»«.*  ^*.. 

Legal  eharvee... 

Special  <%arges^ 
AUowanoee^     deduotiofie    to 

sumers,  and  finee  *..•••.«••«. 

Bad  debts .*««**«..*t«,t««r«*M 

Official  testing  of  metece .«*, 

In^urancee ^**,*,^ 

Claims 

Profeeeional  charget  ne  bnildinga . 


£0,231  10  10    £29. 


aio    I    5      l.j 
184  17    0       i; 


1,303  17  II 


889    3    8 
2  15    5 


8,728  12    S      94, 

999  If    4 
1,937  10    9       Cl 


,082    2    2 
115    4  lu 

130    0  9 

21    4  2 

17  10  0 

90  17  0 


304  18     I       14. 

142  14    O       i; 


Total  expenditure Iti997  II  19 

Balance,  being  revenue  for  pa4id 
carried  to  net  reventae  aoootitti  .,.         9^1  19  10 


Cr. 

8ale  of  current , 

Revenue  onder  coniraete, 

lifter  rentals ,,,  ^,^, 

Reate  reoetvable.M.,^^..*^.. 

Transfer  fees  .*.*..*». 

Testing  feee  and  eundry 


£13169  10    9 
Pttblie 


^'P» 


12,969    4 

Id 

I70I2 
10  10 
19    9 

9 
4 
• 

Total  income  £19.168  10    9 

The  coat  of    repairs  and  iefi*w:i!*   ^o 
mains,  etc.,  amounting  to  £14  7  ii 

statutory  depreciatfcoo,  has  be«*i  r  jr  ooi  of 


tj^hmitm 
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Gbkeral  BiLAKOE  Shket,  Dec.  31,  1S97. 

LUbilities,  etc.  £        0.  d. 

OQQt — amoant  received  1,318,574    4    0 

desmen  and  othere,  due  on  conatruction 

machinery,  fuel,  stores,  etc 11,357    2     1 

ditore  on  open  accounts 2,477    5    2 

MMite  from  consumers 334    6    6 

>n  reserve  funds— No.  1..  £44,781    5    1 
da  No.  2..    32,387    7    7 

ad  10,924    6  11 

88,072  19    7 

premiums  on  issue  of 

oebenture    stock    and 

s  thereon 50,25112    3 

reeeivod  on  issaeof  10,000 
shares  £26.445.  4s.  3d.; 
ifer  to  depreciation  funds, 
1,537    4    3 


ae    acconnt— balance  at 

ereof 68.437    5    5 

rim  dividend  on  £400,000 
noe  shares  to  June  30, 

12,000    0    0 

irailable  for  distribution  as  proposed  in 


51.788  16    6 


56,437    6    5 


£1,529,041  19    3 

Capital  Expenditure  and  Assets.  £       s.    d. 

)eaditare 1,283.720  16    5 

tstions  and  elsewhere 21,557'  7    9 

Ml  account  of  contracts  not  completed...         7,750    0    0 
Iters  for  current  supplied  to  September, 
20.  17s.  5d.  ;  December,  1897,   £69,246. 

70,167    8    3 

ors  and  pa3rments  in  advance    2,774  13    6 

socount,  £7,183.  7s.  7d.  ;  less  written 
3f  revenue,  £1,338.  Os.  8d.  ;  and  le^ 

£123.  6».— £1,461.  6s.  8d 5,722    0  11 

ankers  and  in  hand— deposit  account, 
;  current  account  and  in  hand,  £19,667. 

51,667    8    2 

po»its  and  interest  accrued  thereon 7,111  11    3 

ts  at  cost  and  dividends  accrued  theron 
depreciation  and  reserve  funds— (a) 
«nt.  Consols  and  2^  per  cent.  Metro- 
Stock  £16,725.  2s.  3d.;  (6)  British 
Ftocks,  £34,248.  158.  ;  (c)  freehold  and 
I  property,  £27,596.  15e.  9d 78,570  13    0 


£1,529,041  19 


OL   AND   FLEETWOOD   TRAMROAD   COMPANY. 

•yearly  meeting  of  shareholders  of  the  Blackpool  and 
Tramroad  Company  was  held  at  Manchester  this  week, 
Richardson,  the  deputy  chairman,  presiding, 
port  the  directors  state  that  a  Bill  has  been  deposited 
ent  session  to  enable  the  Company  to  construct  further 
also  to  obtain  specified  running  powers  over  the  Cor- 
am ways,    to   raise  additional   capital,  and   to  supply 
0  private  and  public  consumers  outside  Blackpool  and 
The  periodical  reports  of  the  engineers   as   to  the 
the  work  are  satisfactory,  and   active  proeress  has 
iritb  the  construction  of  the  tramroad  during  the  half- 
efforte  will  be  spared   to  complete   the  lines  by  the 
f  May. 

t  wa£  adopted. 

r«or^  Richards  and  Richard  Henry  Prestwich  were 
lirectors,  and  the  nomination  of  Messrs.  John  Green- 
Albert-road,  Southport,  and  Robert  Slater  Boddington, 
ery,  Strange  ways,  Manchester,  as  additional  directors, 
he  number  to  seven,  was  confirmed. 


CROSS    AND   STRAND    ELECTRICITY  SUPPLY 

CORPORATION,  LIMITED. 

:  <;.  H.  Brougham  Glasier,  Esq  ,  7,  St.  Jameti's-street, 
BBan  ;  Stefano  Gatti,  Esq.  (A.  and  S.  Gatti),  Strand, 
chairman  and  managing  director ;  John  M.  Gatti*  Esq. 
:;atU),  Strand,  W.C;  Richard  Chadwick,  Eeq.,  34,  St. 
M,  W.C.;  W.  F.  Fladgate,  Esq.,  Craig'scourt,  S.W. 

£.    Wilmot  Scale,   iSq.      Chief   engineer  :    W.   H. 
.M  LC.E.,  M.LE.E.,  M  J.Mech  E. 
:  the  directors  (with  abstract  of  accounts)  for  the  year 

31.  1897  : 

tting  the  accounts  for  the  year  ended  Dec.  31,  1897, 
n  are  pleased  to  report  that  the  business  has  been 
Koeedingly  satisfactoiy.  The  directors  have  very  great 
■mooncing  the  death  of  Mr.  Isaac  Percy  Mendoza,  a 

Ibe  Corporation.  Mr.  William  Francis  Fladgate  has 
i  a  director  in  his  place.    There  has  been  connected  up 

•  of  the  Corporation  during  the  past  year  the  equiva- 
08  lamps,  an  increase  of  53*7  per  cent,  on  the  lamps 

•  1896.  Daring  the  year  1897,  6i  miles  have  been  added 
ii  kid  in  tlie  combined  areas.  The  combined  output  in 
Ike  fltetioDS  6t  the  Corporation  has  increased  by  about 


33i  per  cent,  for  the  year  1897  onelr  1696.  The  station  buildings 
wldch  have  been  in  coarse  of  erectioD  on  the  wharf  of  Cpm- 
mercial-road  will  shortly  be  completed.  The  directors  have 
obtained  consent  from  the  St  Giles  and  Holbom  District  Board 
of  Works  to  applications  being  made  to  the  Board  of  Trade 
for  provisional  orders  for  those  districts  respectively.  These  appU- 
cations  are  now  before  the  Board  of  Trade,  and  if  granted  applka- 
tion  to  Parliament  will  be  made  in  due  course  to  confirm  the 
order.  The  net  earnings,  as  shown  in  the  revenue  aooonnt,  have 
amounted  to  £18.907.  2s.  lid.  ;  £491.  10s.  8d.  has  been  paid  fpr 
income  tax  ;  £3.648.  10s.  4d.  has  been  paid  in  respect  of  interest 
on  debentures  and  temporary  loans  up  to  Dec.  31,  1897  ;  aq<^ 
£4  500  was  distributed  in  payment  of  an  interim  diWdend  at  the 
rate  of  6  per  cent,  for  the  halt-year  ended  June  30,  1897.  A  sum 
of  £10  267  Is.  lid.  remains,  which,  added  to  the  undivided  profit 
of  £2  997.  Is.  8dv  from  last  year's  account,  makes  £13,264.  3s.  7d., 
which  the  directors  propose  to  deal  with  aa  follows:  to  provide 
for  dividend  on  4^  preference  shares  apportioned  to  Deo.  31, 1897^ 
£4,249  5s.  .3d.  ;  to  pay  a  dividend  at  the  rate  of  £8  per  cent,  for 
the  half-year  ended  l)ec.  31,  1897,  on  the  ordinary  shares,  making 
with  the  interim  dividend  paid  in  August,  1897,  £7  per  cent,  for 
the  whole  year,  £6  000 ;  and  to  carry  forward  £3,014.  ISs.  4d. 
Mr.  G.  H.  Brougham  Glasier  and  Mr.  William  Francis  Fladgate 
are  the  directors  who  retire  bv  rotation,  and,  being  eligible,  offer 
themselves  for  re-election.  The  auditors,  Messrs.  O.  R.  Johnson 
and  Son,  also  retire  and  offer  themselves  for  reelection. 

Revenue  Account,  Year  ending  Dec.  31,  1897. 

Dr.  Generation  of  Electricity.  ^      £      s.  d. 

Coal     or     otker     fuel,     including 

carriage,  etc £10,106    1    2 

Oil,  waste,  water,  and  engine-room 

stores    997    0    8 

Proportion  of  salaries  of  engineers, 

superintendents,  and  offioers  326  11  10 

Wages  and  gratuities  at  generating 

stations 3,683  10    9 

15.112    4    5 

Repairs  and  maintenance  as  follows : 

Buildings 123    5  10 

Engines,  boilers,  dynamoe,  motors, 
and  other  machinery,  instru- 
ments, and  tools 1.514  19    6 

Accumulators  and  accessories    .....  7417    5 

. 1,713    2    9 

Clearing  away  ashes 243  18    5 

17,069    6    7 
Distribution  of  Electricity. 

Proportion  of  salaries  of  engineers, 
superintendents,  and  officers 888  11    7 

Wagiss  and  gratuities  to  linesmen, 
fitters,  labourers 211  17    4 

Repairs,  maintenance,  and  renewals 
of  mains  of  all  classes,  including 
materials  and  laying  the  same   ...         815  12  11 

Repairs,  maintenance,  and  renewals 
of  transformers,  meters,  switches, 
fuses,  and  other  apparatus  on  con- 
sumers* premises 279    8    5 

Wayleavee  and  licensee     572    9    0 

2.267  19    3 

Rents,  rates,  taxes,  and  insurances 1,904    6    3 

Management  Expenses. 

Directors'  remuneration   700    0    0 

Salaries  of  secretary,  aooountante, 
clerks,. and  managers 1,989    9  11 

Stationery  and  printing   218    3    3 

General  establishment  charges  889    8    6 

Auditors  of  Company  52  10    0 

Auditor  appointed  under  the  pro- 
visions of  the  order,  year  1890  ...  65    0    0 

Surveyor's  charges... 22    0    0 

3,386  11    7 

Law  and  parliamentary  charges 107    4    0 

Depreciation   in    respect  01    leasehold   premises, 

buildings,  plant,  machinery,  etc 5,247    0    3 

29^982    6  11 
Rents,  repairs,  rates  and  taxes  in  respect  of  the 
Company's  bouse  property  not  in  its  own  occupa- 
tion      25    7  11 

Total  expenditure....^ 30,007  14  10 

Balaaoe  carried  to  net  revenne 18,907    2  11 


£48,914  17  9 

Cr.  £  s.  d. 
Sales  of  current,  less  rebates  and  allbwattoes  for 

bad  debts 48,026  16  6 

Rentals  of  meters  and  other  apparatus  Ott  ooii- 

sumers*  premises   « 582  8  1 

Profito  on  sale  of  sundries «  '       214  0  A 

Transferlees  57  12  6 


Rente  receivable  in  respect  of  the  Company's  lioaee 
property  not  in  its  own  occupaUoo 


48  880  17    9 

84    0    0 

£48,914  17 .  9 
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Cr.  Amql  t       L  d. 

iUifiUMl  mnommt    •■oat  itwdtd  for  woriu JSC^.TTO^    *f    1 

Pf  ■BJMi  ttot  — ed  hf  tfce  Owip— y ^  Wf    0    o 

Bsorw  oo  hMd  a(  Dk.  31.  l^VT:  acMl,  £U<U.  4«.; 

oik.  wMCa,  oce..  £112  IJc  lid.;  gf  eril  «<»«*, 

cabl«i,eCc.,£l/M3.»fl  ld.;ii«Uooer7.  £d».7ft.7d.  1,^  11  7 
Seodiy  debtors  for  pejiDeote  oo  eeeovst  of 

tracu  in  ooarae  of  eonpteUos    ±,H0P    0    0 

fikodry  dobCors  for  ewraiii  aopplied  to  Dec  31, 

1897,  £13,647.  Ke.  6d.,  end  other  debtors,  £7M. 

I7».  2d 14,404    5    « 

BUU  reoeirable  « 74    7    8 

Cath  At  beoken  and  in  bAod 2;749    8    0 

£379,163  13    0 

The  Annual  ordinary  {general  meeting  of  the  Compaaj  va«  held 
laat  Monday  at  their  officee.  15,  Maiden  laae,  W.C,  Mr.  G.  H. 
Brougham  Glatler,  K«q.,  in  the  chair. 

The  Chair maa  said  the  first  duty  which  fell  to  him  was  to 
express  the  sincere  regret  of  the  directors  at  tbo  doatb  of  their 
late  colleague  Mr.  I.  P.  Mendozi.  He  would  introdooe  them  to 
the  new  director,  Mr.  VV.  F.  Fladgate.  Ho  woold  coogratnlate 
them  on  a  satisfactory  increase  in  the  bosioess  of  the  Corporation 
Since  1896  they  had  Increased  their  rJUtU^le  orer  56  per  cent.,  and 
the  number  of  units  sold  were  about  33^  per  cent,  abore  those  of 
last  year.  There  was  an  increase  of  63'7  in  the  number  of  lamps  con- 
nected to  their  mains.  Rather  more  than  one-half  of  this  increase 
was  derived  from  their  last  year's  acquisitioo,  the  Strand  district, 
but  a  substantial  part  was  also  contributed  by  their  old  area,  the 
St.  Martin's  parish.  They  had  laid  down  6^  miles  of  mains  during 
the  past  year,  their  total  mileage  being  about  83.  They  were 
greatly  satbfied  with  the  result  of  their  extension  of  supply  area 
in  the  Strand  district,  and  believed  that  similar  good  resulu  would 
come  of  the  Hoibom  and  St.  Giles's  extension.  The  Holbom  end 
St.  Giles's  Boards  of  Works  had  assented  to  their  application  for 
a  provisional  order,  but  it  was  only  right  to  say  that  tbey  had  also 
consented  to  the  application  of  another  company.  In  December 
last  they  had  given  notice  to  the  City  Commissioners  of  Sewers  oi 
their  intention  to  apply  for  a  provbional  order  to  supply  electricity 
in  the  City  of  London,  and  had  asked  their  consent  to  the  applica- 
tion, and  It  was  now  being  considered.  Coming  to  the  accounts, 
their  net  revenue  lor  1807  was  £18,0^/7.  against  £15,289  in  1896,  or 
an  increase  of  £3,616.  They  would  notice  that  £3.649.  IOp.  had 
been  paid  in  respect  of  debentures  and  temporary  loans,  and  they 
had  carried  forward  £3,016  to  the  account,  a  larger  provision  than 
WAS  usual  in  electric  lighting  oooipanies.  They  were  not  quite 
natlsfied  with  regard  to  Uie  coal.  Tbey  had  to  work  under  very 
uneconomical  conditions  at  Lambeth,  and  owing  to  building 
operations  on  the  wharf  front  they  had  to  have  their  coal 
land -borne  instead  of  sea-borne,  making  a  difference  of  Ss.  per 
ton.  The  buildings  on  the  wharf  front  would,  however, 
soon  be  completed.  They  bad  been  disappointed  with  some 
of  the  boilers  at  l^ambeth,  but  deemed  it  inadvisable  to 
disoiJM  the  matter.  They  would  further  notice  that  they  had 
expended  £1.7l<i  in  ro|isirs  and  maintenance  of  their  buildings, 
plant,  etc.  It  hail  always  been  their  object  to  keep  their  works 
In  a  high  state  of  eflicienoy  and  well  maintained.  They  had  added 
£r»,427  to  the  depreciation  account,  making  altogether  a  total  of 
£13.(J1I0  for  depreciation,  etc.  In  1807  the  U>t%l  written  olT  for 
repairs,  maintenance,  etc.,  was  £7.565.  They  proposed  a  dividend 
of  N  |N>r  cent,  for  the  half-year  on  the  ordinary  shares,  making, 
with  the  interim  dividend  paid  in  August,  1897,  i  per  cent,  on  the 
whole. 

The  report  was  adopted. 

Mr.  M  A.  Boali  asked  if  the  item  £244  wa«  not  a  large  price  for 
clearing  away  anhes  ? 

Mr.  W.  N.  Adler  said  he  would  like  to  know  if  the  artesian  well 
worked  well. 

Mr.  riatgate,  replying,  said  that  when  the  wharf  at  Lambeth 
was  opened  there  would  oe  a  decrease  in  the  cost  of  carting  the 
The  well  was  acting  splendidly. 
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The  half-yearly  m 
Company.  Limited, 
Butler  presidiag. 

The  Gkatam 
departoieat  showed  aa 
up  of  reeeipu  fi 
Geoeral  expeaaes  fead  ii 
therebad 
net  revenue  was  £16,859.  as  ag< 
half-year,  being  i 
referred  at  lea^h  to 
and  the  company  oe  tbe  q< 


d  tkm  Bristol  Tramways  i 
I  Piislal. 


Mr. 


Theb 

£12J^  m  tbe  corra 
r.ef  £1,900.    The  ( 
theCoi 
of 


they  were  anxioos  to  avoid  a  fight  with  iJm  Oorporatioa.  i 
prepared  to  submit  to  a  teasoaabie  sacrifice  rather  tbaa  d 
be  was  free  to  confer  that  whea  oae  read  tbe  views  eipi 
the  other  side.  he.  for  ooe,  wookl  enter  npoa  tboae  m§ 
with  considerable  fear  that,  unless  more  practical  vm 
allowed  to  prevail,  their  efforts  ia  tbe  direetaoa  of  aa  am 
must  necessarily  prove  abortive,  and  that  they  would  bi 
back  upon  their  right  of  appeal  to  aa  impartial  tnboi 
form  of  a  committee  of  tbe  House  ef  Comosoos,  who  i 
that  it  was  for  the  public  advaatage  that  tbe  Gosapaa 
extend  the  use  of  electric  traction  over  tbe  reiasiader 
system,  and  that  their  doing  so  should  not  be  takea  advi 
for  forcing  upon  the  Company  abeolutely  impracticabia  ti 
"    a  H.  Law  secooded  tbe  motion,  wbieb  was  adaptei 


After  the  ordina^  meeting  a  special  1 
confirmation  was  given  to  a  reeolutioa  approving  tbe  G 
Bills  in  Parliament  seeking  powers  to  extend  their  systei 
employ  electric  traction  on  the  whole  of  the  Company's  li 


KENSINGTOH  AND  RHIGHTSBBIDOE  BLECTBIC  U 
COMPANY,  LIMITED. 
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IMrectors  :  Alfred  Sohier  Bolton,  Esq..  Sir 
Bramwell,  Bart.,  F  R.S.,  G.  H.  Hopkinson,  Esq. 
Ryder.  Esq.,  K.  W.  Wallace,  Esq.,  Q  C. 

Report   by   the  directors  (with    abetract   of 
presented  at  the  eleventh  ordinary  geoeral 
1,  Great  (reurge  street,  Westminster,  on  Tharsday 
at  r>  p  m.  : 

During  the  year  the  number  of  housee  and  shops  oooae 
the  system  has  increased  from  1,325  oo  Dec  31,  1806,  ti 
Dec.  31,  1807.  while  the  number  of  lamps  calculated  oa 
basis  of  8  c  p.  has  increased  from  110,055  to  137.053.  A 
capital  required  by  the  Company  during  the  year  has  be 
by  the  issue  of  £1,160  4  per  cent,  debenture  stock,  | 
£1,240  and  2,00U  second  preference  shares,  offered  to  t 
holders  at  a  minimum  price  of  £6  per  £5  share,  were  a 
for,  producing  £19.210.  12i.  6d.  The  directors  have  str« 
the  renewal  account  by  transferring  to  it  £8.061.  7a.  Id 
the  total  amount  placed  to  that  account  £20,407.  13s.  10 
providing  for  the  shove  amount,  and  oayingthe  dlvidei 
6  per  cent,  first  preference  shares  to  June  90,  1807,  oo 
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XMid  praferenoe  shMres  to  Sept.  30,  1897,  and  an  interim 
I  at  tli«  sate  of  8  oer  oent.  per  aooum  on  the  ordinary 
IT  Um  first  half  of  the  year,  the  balance  standiof?  to  the 
:  the  net  revenue  aocoant  for  the  year  1897  is  £7,283.  He. 
kbove  earn  £1,450  has  been  appropriated  to  the  payment  of 
preference  dividend  to  the  end  of  the  year,  and  £300  has 
&  aside  to  meet  the  portion  of  the  dividend  on  the  second 
ice  shares  accrued  to  the  same  date,  leaving  £5,513.  lis., 
srhich  it  is  proposed  to  pay  a  further  dividend  on  the 
r  shares  at  the  rate  of  12  per  cent,  per  annum  for  the  past 
r,  makinp^,  with  the  interim  dividend  paid  to  June  30, 
ent  for  the  year.  This  will  leave  a  balance  of  £1,16^.  lie. 
dance  with  the  articles  of  association,  Mr.  A.  S.  Bolton 
G.  H.  Hopkinson  retire  from  the  directorship,  and.  beinir 
offer  themeelves  for  re-election.  The  auditors,  Messrs. 
k,  H.  W.  S.  Whiffin,  and  Dickinson,  offer  themselves  for 

GO. 

Revexi'e  Acooryr,  Year  esdix<j  Dec.  31,  1897. 

Generation  of  Blectricity.  £        s.  d. 

other  fuel,  including  dues, 
Ite,  imioading,  storing,  and  all 
see  of  placing  the  same  on  the 

£5,467  19    8 

lie,  water,  and  enghie-room 

909  12    6 

ioB  of  salaries  of   engineers, 
iotendeote,   and    officers,    as 
ed  by  the  engineer  in-chief ..        900    0    0 
umA  grataities  at  generating 

n 1,844     1     7 

,  reDewals,  and  maintenance, 
bws  7  buildings,  £92. 1  is.  1  Id. ; 
es,  boilers,  £1,508  ;  dynamos, 
IflS.  lOd.;  other  machinery, 
laeots,  and  tools,  £113. 
Sd.:  accumtilators  and  acces- 
^  £1,050.  14e.  lid 2,848    5    2 

11,969  18  11 

Distribution  of  Electricity. 
\ioa  of  salaries  of  superinten- 
I  and  officers,  as  certified  by 

ogineer- in-chief  400    0    0 

Mid  gratuities  to  linesmen, 

8,  labourers 461     4    8 

I,  maintenance,  and  renewals 
sins  of  all  claJsses,  including 

rills  and  laying  the  same 139    3    8 

I,  maintenance,  and  renewals 

stsrs   « 265  10    3 

t,  maincenaoce,  and  renewals 
sppsratns  at  distributing 
BM  53  11    3 

1,309    9  10 

Rent^  Rates,  and  Taxes. 

fKjMb 249  10    1 

mdtMom   3,237    0    6 

3,486  10    7 

Management  Expenses. 

Im*  Tsmmeration 1,000    0    0 

m   of    managing     engineer, 
accountants,      clerks, 

1,686    1    8 

Mi7  sad  printing 263    3    7 

■I  MIsbliahment  charges 322  19    0 

Inof  Company 52  10    0 

Iv  appointed  under  the  pro- 
Iwoftbeorder 53    0    0 

3,377  14    3 

■d  psrUamentary  charges  146    7  10 

Depreciation. 
Miilwiin  respect  of  leasehold 

*i 290    0    0 

Mil  sod  maintenance  of  build- 
er pbnt,  mains,  etc.,  £11,256. 8s.; 
i  iiaosnt  expended  during  the 

Kesabove,£3,195.  Ob.  lid. 8.061     7     1 

Special  Charges. 

mm 403  17    4 

i<MiTer8kmto200Tolts 225    2  11 

*•  to  besb<dd  property    0    6    7 

8,980  13  11 

hWezpenditore 29,270  15    4 

Mttmed  to  net  revenue 14,639  18    6 

£43,910  13  10 

^                                    •  £        s.  d. 
tiicvNBt  pa*  meter  (1  896,302  unite)  5d  , 

(LUpiraT.U.,  lees  rebates  and  bad  debte  40.972  18    0 

Wreontracte 708  11    .9 

41,681    9  9 
Itfaelsn  and  other  apparatus   on  con- 
see   1,323  10  0 

ItsNnof  lamptfete. 9  16  7 

KiMfible   889    5  0 

^km^ « 6  12  6 


£43,910  13  10 


General  Balancb-Sheet. 

Dr.                                       Liabilities.  £        s.  d. 

Capital  account — amount  received 229,455    0  0 

Sundry  tradesmen  and  others,  due  on  construction 

of  plant  and  machinery,  fuel,  stores,  etc.,   on 

open  accounts,  to  Dec.  31,  1897 11,368    4  1 

Net  revenue  account — balance  at  credit  thereof  ...  7,263  11  0 

Renewal  fund  account 20,497  13  10 

Depreciation  fund'  account    works   on    leasehold 

property  1,435  17  3 

£269,980    6  2 

Cr.                                         Assete.  £       s.  d. 

Capital  account— amount  expended  for  works  ....^  252,162  9  1 
Stores  on  hand  :  coal,  £256.  17s.  Ud.;  oils,  waste, 

etc.,  £85.  169.  lid.;  general,  £500.  17s.  5d 843  12  3 

SundrydebtorsforcurrentsuppliestoDec.  31,  1897  14,399    4  6 

Other  debtors 147    8  9 

Cash  at  bankers,  £2,383.   Is.  3d.;  cash  in  hand, 

£44.  10s.4d 2,427  11  7 

£269.980    6  2 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  COMPANY.  LIMITED. 

The  annual  report  of  the  directors  of  this  Company  states  that 
of  the  £50.000  additional  capital  authorised  by  the  extraordinary 
general  meetings  held  in  the  spring,  the  directors  limited  the 
present  issue  to  £25,000,  reserving  the  remainder  for  future  needs. 
The  whole  of  the  £25,000  was  taken  up  by  the  shareholders  or 
their  nominees  at  60  per  cent,  premium,  enabling  the  reserve  to  be 
increased  by  £15.000.  After  negotiations  with  the  local  authori- 
ties (protracted  for  several  years),  Victoria-road,  which  intersected 
the  works  at  North  Woolwich  from  east  to  west,  has  been  legally 
dosed,  and  ite  site  added  to  the  Company's  property— which  now 
lies  within  a  ring  fence.  This  great  advantage  was  not  obtained 
without  the  payment  of  a  sum  of  £2.000  to  the  Woolwich  Local 
Board  of  Health  to  be  applied  to  some  purpose  of  public  utility. 
During  the  past  year  a  net  profit  has  fa^n  maae  of  £29,5M. 
198.  7d.  After  payment  of  debenture  interest  and  income  tax, 
and  making  ample  allowance  for  depreciation  of  buildings,  plant, 
machinery,  etc..  there  remains  £123,936.  5?.  7d.,  making,  with 
£14,294.  6«.  7d.  brought  forward  from  last  year,  a  total  of  £38,290i 
12«.  2d.  From  this  sum  has  to  be  deducted  the  £500  voted  to  the 
directors  at  the  last  general  meeting,  leaving  £37,730.  \2b,  2d. 
available  for  distribution.  The  directors  have  transferred  £7,500 
to  the  reserve  fund  (in  addition  to  the  £15, (XX)  premiums  above 
mentioned),  and  they  recommend  the  payment  of  the  following 
dividends — viz.:  on  the  preference  shares,  7  per  cent.,  including 
the  interim  dividend  of  3^  per  cent,  paid  on  Sept.  1  last ;  on  the 
ordinary  shares  at  the  rate  of  12  per  cent,  per  annum*  indndhD^ 
the  interim  dividend  of  3  per  cent.,  also  paid  on  Sept.  1  last. 
These  payments  will  together  amount  to  £22,941.  Oa.  7d.,  leavii^ 
£14.789.  lis.  7d.  to  be  carried  forward.  Mr.  Sydney  Gedge,  M.P., 
and  Mr.  Frederick  Newton  retire  from  the  Board  in  accordance 
with  the  provisions  of  the  articles  of  association,  and,  being 
digible.  offer  themselves  for  re-election.  The  auditors,  Messrs. 
BiJl,  Baker,  Deed,  Cornish  and  Co.,  retire,  and,  k>eing  eligil^e, 
offer  themselves  for  re-election. 


BARCELONA  TRAMWAYS  COMPANY. 

The  report  of  the  directors  of  the  Barcelona  Tramways  Company, 
Limited,  for  1897,  to  be  presented  to  the  geneial  meeting  to  be 
held  in  London  on  March  2,  states  that  further  purchases  of  land, 
to  complete  the  requirements  of  the  electric  traction,  have  been 
made  during  1897  to  the  extent  of  £20,362.  After  the  completion 
of  the  change,  the  Board  hope  to  dispose  of  considerable  plots  of 
land  comprising  outlying  stations.  The  revenue  of  the  Ensanche 
Company  is  in  excess  of  that  for  the  previous  year,  but  does  not 
suffice,  after  paying  interest  and  sinking  fund  on  its  obligations, 
to  admit  of  the  distribution  of  a  dividend.  Application  has  been 
made  for  power  to  adopt  electric  traction  on  the  Company's  system. 
Authority  having  been  obtained  for  the  first  of  the  extensions 
mentioned  in  previous  reports,  the  laying  of  the  road  has  been 
effected,  and  the  applications  for  the  others  are  following  the  usual 
course.  The  definite  sanction  of  the  authorities  to  the  adoption  of 
this  mode  of  traction  was  obtained  last  summer,  the  work  of  trans- 
formation is  well  advanced,  and  the  directors  hope  to  have  it  ready 
for  the  approaching  summer  season. 


N0TTIN6  HILL  ELECTRIC  LIGHTING  COMPANY,  LIMITED. 

Directors:  Sir  William  Crookes,  F.R  3.,  chairman;  Arthur 
Ellis  Franklin,  Esq  ;  Alexander  Howden,  Esq.;  James  Thomas 
Jervia,  E^q.;  Francis  Kadford,  Esq.  Engineer  and  manager: 
Geo.  Schultz.     SeoreUry  :  R.  G.  Raw4cins. 

Report  of  the  directors  (with  abstract  of  accounts)  to  be 
submitted  to  the  shareholders  at  the  eleventh  ordinary  general 
meeting  to  be  held  at  the  offices  of  the  (Company,  Bulmer-plaoe, 
Netting  Hill,  on  Wednesday,  March  2,  at  12  noon  : 

The  expenditure  on  capital  account  at  the  date  of  the  last 
balance-sheet  stood  at  £99,104.  Hs.  6d.,  and  during  the  past  year 
a  further  sum  of  £14.079.  78.  lOd.  has  been  expended,  chiefly 
accounted  for  by  £11,769.  ISs.  lid.  for  mains.  The  total  capital 
expenditure  is  therefore  £113,194.  5s.  4d.,  which  is  £3,184.  5s.  4d. 
in  excess  of  the  capital  issued.  The  balance  due  at  the  beginning 
of  1897  on  the  preference  shares,  £3,160,  was  called  up  and  duly 
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uM  dMiM  tk§  jr«*r,  thu0  mtkinf^  the  whole  share  capital  of 
lIMMi  mljr  PM  up.  At  announced  in  the  report  of  18{^6.  the 
OTJn  el  f  lO^lilO  was  raieed  by  the  imuq  of  4  per  ceot.  first  mort- 
MM  liebeiitaree  matiiriQi?  in  1931,  and  redeemable  in  194>7  at  the 
0|iBon  €i  ibm  ( *ots(^jany  by  payin^r  the  debenture  holders  a  bonua  of 
2|Pir€Mih  Tbc^  debentures  were  iMued  at  the  price  of  HHi  per 
Mftl.,  and  the  applications  were  consideriAbly  in  exceas  of  the 
MMttiil  r«t)uired.  In  accordance  with  the  debenture  trust  deed 
IteuBount  of  these  first  mortf^age  debentures  ie  limtted  to  Ty)  [ler 
ttmt,  of  the  rh are  capital  actually  iatuod  and  paid  up.  At  present, 
there  are  £40,000  of  debeoturee  available  for  additional 
iiture.  The  capital  expenditure  dorins;  the  current  year  is 
at  £7tOOO»  for  which  further  debentures  will  be  issued. 
Tlie  followiDf;  table  shows  the  progress  of  the  Company  dariof; 
the  laat  five  years  : 


\H9B  ........  Latnpe  12,153 

\9H  „       15,069 

lt»5  „       20,307 

1890  ,.....,.        »,       25J16 

IdW ♦       33,000 


Profit  £1,4«H 
2.101 


>2T  14  10 
;  9  8 
.     1     2 


The  directors  have  pet  a^ide  £1,000  for  thedepreciatbn  and  reserve 
fund,  and  have  paid  a  dividend  of  6  per  cent,  on  the  ordinary 
preference  shares  for  the  year  ending  l>ec.  .31,  1897^  amountinj;  to 
£l,7*i7«  148.  4dr  After  payment  of  interest  and  leaeehold  redemp* 
tion  a  balance  is  left  of  £3,884.  IH*,  Id,*  out  of  which  the  directors 
recommend  that  a  dividend  be  declared  on  the  ordinary  ebaree 
at  the  rate  of  H  per  cent.,  le»s  income  tax,  which  will  absorb 
£3,871.  4e,  The  sum  of  £401.  16^.  2d.,  bein^  the  premiums  received 
on  the  ieeue  of  £lo,(HKj  first  mortf^atre  debentures,  after  deduction 
of  the  legal  and  other  expenses,  has  been  written  ok  the  proHminary 
expenses  account.  The  Company  has  hitherto  supptiea  current  at 
the  standard  pressure  of  UJO  volts,  the  price  cbarj^ed  being  8d.  per 
unit,  fn  March  last  the  directors  decided  to  supply  current  at  a 
pressure  of  20tt  volts,  at  a  charge  of  Gd.  per  unit,  lees  the  usual 
rebates  for  lonf?  hours.  It  is  not  proposed  to  disturb  exisiing^  con- 
tracts on  the  old  basis,  but  every  lacUity  is  ^iven  to  tho^e  desiring; 
to  chanffc.  A  contract  has  been  entered  into  with  the  National 
Electric  Free  Wiring  Company,  Limited,  which  will  enable  intend- 
log  ooasmners  to  obtain  current  without  initial  outlay  for  wiring 
or  fittings.  This  only  came  into  force  at  the  latter  end  of  the 
y#ar,  and  iil ready  17  houses  have  been  connected  on  these  terms. 
V#ry  oonnidorable  inconvenience  has  been  caused  to  the  engineer- 
ing itafi'  by  tho  non  delivery  of  the  new  and  additional  machinery 
ordered  in  the  t)arly  part  of  last  year,  owing  to  the  labour  troobles 
Iti  iho  engineering  trade*  Fortunately,  the  Company  were  able 
to  ise^t  luT  detnands  on  them  without  any  accident  or  breakdown 
Uroat  credit  Is  due  to  the  manager  and  the  staff  generally  for  their 
oare  and  energy  during  this  very  anxious  time,  which  happily  is 
now  ynu^U  The  directors  who  retire  are  Messrs.  Arthur  Ellis 
Franklin  ami  KianoiA  lUdtord,  who  being  eligible,  offer  themeelves 
for  roefeGtlon.  The  shareholder!!*  auditors,  Messrs.  Fox,  Sissons, 
afid  Co.t  retire,  mid  being  eligible,  oHer  themselves  for  re-election. 
Th#  iMOOunts  (or  l^mi  hiive  been  audited  on  behalf  of  the  Hoard  of 
Trade,  and  thtise  for  1^07  will  be  similarly  audited  in  due  course. 

RgMtNiTit  AocxirKT,  Ykak  itNiiKn  Die  31,  1897. 

Dr.  Oonsratton  of  Rlectricity.  £      s.   d. 

Co»li  and  other  fuel,  including  dues, 

oarriiiges,  et'C.  ...,....-. £1*'^*  1*    7 

OJ.    waste,    wat«r,   and    englnerodto 

stores 13»    U    5 

Waires  and  gratuttiw  at   generating 

sT^tlon      -^ -     i»*  15  II 

Koiiaire  and  maintenance  as  follows : 

llutldinge ,......,. 14     I     I 

Kngiues,  boilers  **..-...*.**.,    270    9U 

hynamys    ..«,... m«»«.«^.*..»*.*       42     6     1 

uihwi    maehlnsry.    tnsirimieiate,    ttnd 

touli ,. 86    9  U 

Aucuniulators     .,..,,... ,..,.,..    904    4    8 


IHstrlbutlon  of  Elecidoity,^  Repairs,  iiiaint#iMoeOi 

and  renewals  of  maim  of  all  claases.  including 

materials  and  laying  the  same ,..  ...  

Heots,  rates,  and  Wuiee 

M*tieg#meot  Expenses, 

iHt^oUMis' i^miineration (MkO    o    0 

TniiNM  fer  debenture  holders'  raam- 

neratlon .  .         ...      fi8  lU    0 

Salaries    of    engineer   and    aMwager, 

•ecretary,  olerks.  and  ni«seing«rs         1^ 

'  and  printing     .. '•8 

lAbUstii lien  I  charges 114 

iltors  ol  Company 31 

Auditor  apiMiinted    by  the  Board  of 
Tmda  uoilir  Hit  pcpvlaloDt  of  tlM 

2: 


^222    2    8 


aO    0    3 
3!I3  15  11 


Sptokl  (liargea, 

ItMuranoes ,      m  16    I 

III  9t  waylesvs    .,.....%...»..         2  10    0 


0 
17 
12 
10 


**ila*««««*»M*tO*i  ••»*•«#«»»*«  »•••■«• 


U    0 


0    \i 


Mf  rt«4  l#  nel  revenue  aooouni 


lUO    5  9 

146  15  I 

^  "f     9  5 

*     I  2 

€11*62$  10  7 


Sale  of  current  (354,969  units)  £ia,d4Aw  9^  M.t 
less  bad  debts,  £14.  I7f,  H,  ,.„..,.  ,,„^^, 

Rental  of  meters  and  other  apfjatttias  «o  OOis* 
sttmen*  premises  ...-  ,, 

Connecting  instalUtions,  sate  of  etoree*  «tc. 

Rents  receivable ^*<h».^, «.««**.. 

Transfer  fees,  etc ,^...„.,..*„«,.«*^ 


1M»IJ  U 


£ti.ie&ii 

t)r.  Gknieal  BALAX€S*S"KiT,  Die  31,  IHt?.       C 

Capital  aocount— amount  received            ,,,.,.,.    ...  Uf|,6il 

Sundry   tradesmen  and  otlier9,  due  cin  contracta 

for  fuel,  stores,  etc.  ^  ' 

Sundry  creditors  .....  .  ^% 

Depreciation^  renewal,  and  reserve  fund  jtccosnt,..  3*My 
Net  revenue  sccount— balance  at  credit  liMraol* 
£^,4>,i2.  12s,  5i.:  lois  interim  dividend  pa^  OB 

ordinary  preference  shares,  Oi^\H,  6s.  4d i,7H 

£I^2C> 
Cr.  £ 

Capital    account— amount    expended    ibr    voHow 

including  cost  of  provisional  order Ill|lil4 

Sundry  debtors  for  current  supplied,  oie, ^M 

Otherdebtors ^,. ,.....„, 

Stores    on    hand  :    coal,    £64.  2f.  6d. ;   mmnnL 
£421.  Oa.   lid „.„.«..« 

Stock  (movable  plant  and  tools) 

Qbsh  at  bankers,  £910.  Us.  2d. ;  cash  eo  depoa^ 

£1,500;  cash  in  hand,  £8,  17s.  9d. S*4li    ij 

Prsltmtnary  eicpenses,  compensation,  etc  •  £3  375^ 
l:^f.  Ud.  ;  less  premiums  received  on  issue  of  IW 
ordinary  first  mortgage  debentures,  less  eoit  of 
I,  £401.  I6s.  2d ,. 


£in,§m 


TELEGRAPH   CONSTRUCTION   AtTD  If AIllTEIfil 


COMPANY. 


1397. 10  b#  ssbaimi 
tluife  alter 
for  Om  jn 


The  report  of  the  directors  for 
ordinary  meeting  on  Msrcb  1, 
interest  on  the  debenture*  the 
profit  of  £61,131.  Thirty  nine  tboeaaAd 
pounds  was  brought  forward  from  last  year, 
£101, m7 I.  Deducting  the  interim  dividend  of  5  [ 
July,  amounting  to  £22,410.  leaves  £73,661  to  be  dealt  vttk 
directors  propose  to  distribute  a  dividend  of  £L  la.  peri 
absorbing  £44,320,  which  is  10  per  cent,  or,  with  this 
already  paid,  a  total  dividend  for  the  year  of  £1.  Itta.  um 
or  15  per  cent.,  free  of  income  tax,  leaving  £334M1  to  M  c 
forward.  Daring  the  year  the  Com^iany's  works  bavebettt  i 
employed  in  the  manufacture  of  various  lengths  of  s«Ini 
graph  cable  and  insulated  wire  for  lanii  liaci ;  ami  Ibe  i 
hace  been  engaged  in  tuodry  repairing  opcttsiidnc  Tlia  I 
at  Ureenwich  and  Wharf -road  are  in  a  iboreofiily  i 
ditioa,  important  improvements  in  the  Midtage  m  will  m  I 
plant  hairing  been  carried  out.  The  Oooiai&jr*  •»'  -**-- 
been  efficiently  maintained,  and  are  in  good  iip^« 


COHTBACTS  FOR  ELECTRICAL  SUPPLU&I 


COHTEAGTS  OfO. 


BarrogAtOi.— Ur.  T*   Fawceit  invites  lendoft  lir 
lighting  of  The  Coeeh  and  Horsesv   Harrogat*.     Apfiy 
premises* 

Tadoacter.^Tenders  are  invited  for  dfoaao  aod 
light  Old  Brewery.  Tadeastor,  maltings,  olioit,  etc     f^  I 
matioti  apply  there. 

MaefcpeeL  —The  Corf«ratian  are  prepared  to 
for  the  supply  and  erection  of  varioos  plaai  a*  I 
electricity  workf.  for  particulars  of  widoh  nfir  lu  iMr 
meot  columns. 

OtM8«w.--Tbe  ComnCiott  Invito  ttwlore  lor  IIm  I 
chase  from  makers  of  djnooMM  i 
belt  driven.     Tbnden  hj  Feb.  SS. 
In  onr  advertisemeot  oouimiis. 

Cardiff  ^Tenden  are  Invited  lor 
at  the  new  C4>nirregallO0al  tlTliiireb, 
^rticelars    apply    lo    tJ»e    ardiUoela, 
Fawekoer,  Pearietreol,  Canliff. 

M.  ChsMsaA  (F ■  MOQi  — Tondote  tm  In^loi 
town  by  olectrict^  or  ollMrwiaiL    Porliooiow  mo  to  li  i 
from«  Aod  toodere  addre^od  lOi  If ooia  , 
place  (Department  Loirel  by  Mofob  11. 

Bvollo (KooMmnK— t^obdora MO bivliod  lortbti 
iug  of  the  town.    Tbo  6tp9tU  to^oltod  as  iVML 
s^  to  be  obtafood  from,  aod  tooitwi  iddroMod  lav  lb 
Authorities  at  Braila  by  reb.  JO  (IfMob  4k  at  4  p.M. 

Alaxmadtl*  (Sg|Vtk--Te«Klon  are  i 
etc,,  for  the  l*ost  and  TeJsgfo^ih 
be  obtained  from,  and  smd^Im  iMpOBN 
aod  tMidors  art  to  bo  idiliwwd  to  ibi  Ptiriin  I  of 
MmMtmUkim,  Coirov  bgr  IfMob  M. 


FoQ  portioolafi  wiB  be  I 


CkidU 
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IS.— The  Secretary  of  State  for  India  in  Council  annonncee 
)  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
r   for  Irrif^ion,   Madras,   for   the  utilisation  of  water 
'  the  Periyar  Lake  has  been  extended  from  Oct.  31,  1897 
1,  1898. 

mrmm  (Vlatorla).— The  Telegraph  Department  of  the 
n  Government  Railways  are  inviting  tenders  for  the 
»f  aitemating-current  transformers  and  one  main  switch- 
Tenders  to  the  Telegraph  Superintendent's  Office,  Spencer- 
lelbonme,  by  March  21. 

IC  (Mglnm).— Tenders  are  invited  for  electric  installa- 
public  and  private  lighting  and  for  power  transmission 
9ars,  to  commence  from  Feb.  I,  1899.  Particulars  are  to 
oed  from,  and  tenders  addressed  to,  Municipal  Authorities 
Dg,  Belgium,  by  April  1. 

eg  GDenmArk).— For  complete  establishment  of  electric 
works,  etc.  Specifications  are  to  be  obtained  from 
its  Udvalg  for  Electricitatsvaerket,  Sugfiirer  Edv.  Lau. 
•pnet  (£3.  3s  )  to  be  returned  on  receipt  o?  bona  fide  tender, 
lers  addressed  the  same  at  Kolding  by  March  24. 
9W, — The  Corporation  invite  tenders  for  the  supply  of 
covered  cables  and  accessories  for  a  period  of  12  months 
e  of  acceptance  of  offer,  and  (2)  accumulators,  equalisers, 
Dcing    motor-transformers,    motor-driven    boosters,    and 

swit<^ing  apparatus.     Tenders  by  Feb.   28.     Full  par- 
will  be  found  in  our  advertisement  columns, 
aw.— The    Secretary    of    State  for  Foreign  Affairs    has 

a  dispatch  from  her  Majesty's  Consul-General  at  Warsaw 
g  that  the  municipality  of  that  town  are  prepared  to 
tenders  for  supplying  the  town  with  electrical  power  for 
B  of  lighting,  tramway?,  etc.  Applications  should  be 
9d  to  the  President  of  the  town  of  Warsaw,  from  whom 
ars  can  be  obtained. 

iliagew. — Tenders  are  invited  for  the  supply  of  dynamos, 
lators,  etc,  for  the  central  station  at  Fredenksberg. 
atioos  are  to  be  obtained  from,  and  tenders  addressed  to, 
ksberg  Sporveis-og  Electricitete-Aktieselskab,  Gammel 
ei  l)a  140,  in  Kopenhagen  V.  Tenders  to  be  endorsed 
d  paa  del  electriske  Anlaeg  til  Frederiksberg  Central- 
,"  and  sent  in  by  March  12. 

vi«— The  Town  Halls  Committee  invite  tenders  for  the 
{wiring  of  the  Brougbton  Town  Hall  and  the  subways  of 
ford  Town  HalL  Specification  of  the  above  and  any  further 
ition  may  be  obtained  from  the  Electrical  Engineer.  Wai- 
sd,.  Brougbton.  Tenders,  sealed  and  endorsM  "  Electric 
I,**  addrened  to  the  Chairman  of  the  Town  Halls  Com- 
,  to  be  delivered  to  Mr.  Saml.   Brown,   town  clerk,  by 

■Mtk.— The  Corporation  invite  tenders  for  the  supply  of 
fUBf  meters  (alternating^  current)  for  the  12  months  ending 

31,  1898.  Specification,  with  form  of  tender,  may  be 
id  by  bona  fide  meter  manufacturers  or  their  authorised 

on  application  to  Mr.  John  H.  Rider,  borough  electrical 
ir,  Sast- street,  Plymouth.  Sealed  tenders,  endorsed 
tarkity  Meters,"  must  be  delivered  to  Mr.  J.  H.  Ellis,  town 
Pljinontb,  not  later  than  March  23. 

NMras  — the  Vestry  invite  tenders  for  building  a  brick 
if,  shaft  about  240ft.  from  the  foundations.  Copies  of  specifi- 
,  eooditione  of  contract,  and  form  of  tender  are  to  be  obtained 
I  Electricity  Department  Offices.  57,   Pratt-street,   Camden 

K.W.,  on  payment  of  a  deposit  of  £1,  which  will  be 
lUe  on  receipt  of  the  specification  accompanied  by  a  bona 
sder.  Tenders  to  be  sent  to  Mr.  C.  H  F.  Barrett,  vestry 
eodorMd  "  Tender  for  Chimney,"  by  12  noon  on  March  17. 

kit— The  Corporation  invite  tenders  for  the  wiring  of  the 
liioe  cells  Chicheetcr-street.  Specification,  with  schedule 
Ai  sod  form  of  tender,  may  be  obtained  on  application  to 
Idor  A.  H.  M'Cowen,  electrical  engineer.  Marquis-street, 
ikOu  payment  of  £1.  Is.,  which  will  be  returned  on  receipt 
kiBsfide  tender  accompanied  by  the  specification.  Sealed 
1^ endorsed  "Tenders  for  Wiring  of  Police  Cells,"  to  be 
Mist  the  offices  of  Sir  Samuel  Black,  town  clerk,  by  10a.m. 
iinb9. 

MBnk— The  Council  invite  tenders  for  wiring  and  fitting 
hUoUowiog  buildings,  situated  in  the  county  borouifh  of 
kbn:  (I)  town  hall  and  fire  station,  Stratford,  E.;  (2) 
■  Mrl  West  Ham-lane,  E.;  (3)  Corporation  stables,  Abbey- 
H;  (4)  fire  station,  mortuary,  and  weights  and  measures 
^Bsrking-road,  Canning  Town,  E  ;  (5)  public  conveniences, 
jinf,  Stratford,  E. ;  (6)  fire  brigade  watchbox,  Woodgrange- 
jkloisit  Gate,  E.  Tenders  by  March  S.  Full  particulars 
^iNad  in  our  adverti^ment  columns. 

» &W.— The  Secretary  of  State  for  War  is  prepared  to 

in  writing,,  accompanied  by  competitive  designs  and 

I   for  the  supply  of    portable   electric  search-light 

.  General  particulars  as  to  requirements  can  be  obtained 

,  either  by  letter  or  personally,  to  A.  Major,  director 

War  Office,  Pall-mall,  S  W.     The  offers  and 

•«Btt  be  delivered  at  the  War  Office,  Pall-mall,  London, 

^[ April  27,  addressed  to  the  Director  of  Army  Contracts, 

i  OQ  the  outside  '*  Designs  for  Search-Light  Apparatus  " 

r.—The  Guardians  invite  tenders  for  the  following 

I  with  the  lighting  of  the  Mill-road  Infirmary  : 

Ke.  1)  two   dry -back   return-tube    boilers,  each    to 

i  MMh.  of  water  per  hour ;   (No.  2)  three  SOb.h.p. 

<^^Mi  and  d JUMBOS,  one  booster,  two  feed  pumps,  one 

rr^A  hislir,  0119  fwiMiboard,  steam,  etc.,  pipmg,  tanks, 


etc.;  (No.  3)  one  secondary  battery  of  900  ampere-hours*  capacity ; 
(No.  4)  wiring  of  infirmary,  administrative  buildings,  and  nurses' 
home,  and  cable  connections  from  main  switchboards  to  above 
buildings.    Tenders  by  March  8. 

CoT«Btry.— The  Electric  Lighting  Committee  of  the  Corporation 
will  receive  tenders  for  the  supply  and  erection  of  the  following 
plant  for  the  extensions  of  the  municipal  electricity  works : 
(Section  A)  engine-house  plant-^^OO-kw  steam  alternator  and 
exciter  ;  (B)  separate  excitmg  plant— 25-kw.  steam  dynamo  and 
aocumulators  ;  (C)  surface-oondensiog  plant— <sondenser.  air-pump, 
circulating  pump,  and  footplates,  etc.;  (D)  pipework — steam, 
exhaust,  suction,  and  discharge  pipes,  valves,  oil  separator,  etc. ; 
(E)  switchboards  and  instruments — main  H.T.  switchboard, 
exciter  and  accumulator  switchboards,  step-switches,  etc.  Tenders 
by  March  8. 

XgremoBt  (ClMa]iire).~The  Wallasey  Urban  District  Council 
invite  tenders  for  the  following  works^-rvis.,  (a)  engine,  alternator, 
and  exciter  ;  (&)  two  Lancashire  steam-boilers  and  one  water-tube 
steam-boiler ;  (c)  condensing  apparatus.  Copies  of  the  specifica- 
tions may  be  obtained  on  appucation  to  the  engineer,  Mr.  J.  H. 
Crowther,  Gas  and  Water  Works,  Great  Float,  near  Birkenhead. 
A  charge  of  £2.  2s.  will  be  made  for  oopy  of  each  specification,  to 
be  returned  on  receipt  of  a  bona  fide  tender.  Sealed  tenders,  on 
the  form  provided  for  the  purpose,  addressed  to  the  Chairman  of 
the  Gas,  Water,  and  Electricity  Committee,  and  endorsed  *' Tender 
for  Engine  and  Alternator,"  or  any  other  contract,  as  the  case 
mav  be,  to  be  delivered  at  the  office  of  Mr.  H.  W.  Cook,  clerk, 
Public  Offices,  Church -street,  Egremont,  Cheshire^  by  4  {>.m.  on 
March  17.  Contractors  will  be  required  to  enter  into  a  bond  with 
approved  sureties  for  the  performance  of  contract. 

Northwieh.— The  Weaver  Navigation  Trustees  invito  tenders 
for  the  construction  and  erection  of  the  necessary  electric  power 
plant  for  lighting  and  working  the  new  swingbridges  at  North - 
wicb.  The  current  will  be  supplied  by  this  Northwich  Electric 
Supply  Company,  and  while  the  machinery  will  have  to  be  con- 
structed on  the  general  lines  laid  down  in  the  specification,  and 
shown  on  Uie  drawings,  the  details  will  be  left  lately  to  the  dis- 
cretion of  the  contractor,  who  will  be  expeoted  to  supply  sufficient 
information  and  drawings  to  enable  a  decision  to  be  arrived  at  as 
to  the  suitability  of  his  proposals.  The  speoification  and  drawings 
may  be  seen,  and  all  further  information  obtained,  from  Mr.  J.  A. 
Saner,  Engineer's  Office  Weaver  Navigation,  Northwich,  on  and 
after  Feb  14.  Tenders  and  plans  will  have  to  be  sent  in,  marked 
*'  Tender  for  Electric  Plant,"  and  addrested  to  the  Clerk,  Weaver 
Navigation  Offices,  Northwich,  on  or  before  March  6. 

fthorediteh.— The  Vestry  are  prepared  to  receive  tenders  for 
the  following  works  for  one  year  from  MarjiUi  26  next  to  Maroh  86, 
1899,  inclusive— viz.,  electricity  works  department— (A)  electric 
cables  and  sundries,  (B)  engineers'  stores,  and  (C)  ironmongery, 
tools,  etc.  Samples  may  be  seen  at  the  Electric  Lighting  Station, 
Coronet-street,  Hoxton,  N.  Forms  of  tender  for  all  the  above- 
mentioned  articles  can  be  obtained  on  appUoatbn  to  Mr*  H. 
Mansfield  Robinson,  clerk,  Town  Hall,  Old-street,  E.C.  Tenders 
must  be  sent  to  the  Clerk  before  4  p.m.  on  Maroh  8.  Contractors 
or  their  agents  must  attend  at  the  Vestry  meeting  at  the  Town 
Hall,  Old -street,  on  March  8,  at  6  30  p.m.,  and  must  agree  to  pay 
the  trstdes  union  rate  of  wages  observed  at  the  date  of  the  contract, 
and  to  observe  the  usual  hours  of  labour  recojgnised  by  ^he  trade. 
Forms  of  tender,  with  any  further  information,  may  be  obtained 
from  the  various  departments  of  the  Vestry  or  from  the  Clerk. 

Watford. —The  Urban  District  Council  invite  tenders  for  the 
supply  and  erection  of  the  following  plant :  (Section  A)  generating 
plant,  water  tube  boilers  and  fittings,  economiser,  feod  pumpe, 
injectors,  etc.,  steam  alternators  and  exciters,  condenser,  oil  filter, 
fittings,  etc.,  steam  exhaust,  blow-off  and  sundry  pipes,  valves, 
water  tank,  etc. ;  (B)  switchboard  and  all  connections  ;  (C)  over- 
head travelling  crane  ;  (D)  conduits  and  mains  for  general  supply ; 

(E)  public  lighting  and  adaptation  of    existing  public  lamps  ; 

(F)  transformers,  sub-stations,  and  switching  gear ;  (G)  arc  lamps 
and  posts  Tenders  mav  be  sent  in  for  any  section  or  sections  or 
for  the  whole  of  the  sections,  but  not  for  part  of  a  section.  The 
ground  plan  of  works,  plan  of  streets,  etc.,  and  specifications, 
with  forms  of  tender,  may  be  obtained  at  the  offices  of  Mir.  W.  C.  C. 
Hawtayne,  consulting  engineer,  Mansion  House-chambers,  20, 
Bucklersbury,  E.C.,  on  payment  of  £5.  5s  ,  which  sum  will  be 
returned  on  receipt  of  a  bona  fide  tender.  Tenders,  sealed  and 
marked  '*  Tender  for  Electric  Lighting,"  must  be  addressed  to 
Mr.  H.  Morten  Turner,  clerk  to  the  Council,  at  the  Council 
Offices,  Watford,  and  be  delivered  on  or  before  12  noon  on 
March  16. 

SophU  (BolgarU).  —  Her  Majesty's  Secretary  of  State  f6r 
Foreign  Affairs  has  received  a  despatch  from  her  Majesty's 
Agent  and  Consul-General  at  Sophia  to  the  efEsct  that 
the  Municipality  of  Sophia  have  issued  a  notice  inviting  tenders 
(a)  for  electric  lighting  of  the  town,  town  hall,  and  fire  brigade 
barracks  ;  (&)  for  an  electric  tramway  for  the  town  and  surround- 
ings. Only  bona  fide  electrical  firms  are  allowed  to  tender. 
Tenders  must  be  in  by  March  5-17,  at  11  a.m.  A  deposit 
certificate  of  the  National  Bank  of  Bulgaria  of  £6,000  must 
accompany  each  tender  ;  also  documents  showing  that  the  con- 
tracting firm  has  already  successfully  carried  out  similar  works. 
If  up  to  the  10th-22nd  of  March,  at  10.30  a.m.,  a  proposal  of  a 
reduction  of  at  least  5  per  cent,  per  kilowatt-hour  of  the  lowest 
tender  is  received,  a  new  adjudication  will  take  place  on  the  same 
day  at  11  a.m.  Specifications  are  to  be  obtained  from  the  Mayor 
of  the  above  town  (8s.  prepaid),  where  tenders  are  to  be  addressed. 
Further  particulars  may  be  obtained,  and  a  oopy  of  the  specdfica- 
tion  and  other  papers  may  be  inspected,  on  application  at  the 


L 


262        THB  ELECTRICAL  ENGfNEBR,  FEBRUARY  25,  1898 


Commercml  Department  of  the  Foreign  Oftioe,  between  the  hour* 
of  1]  »nari 

Pembroke  (IreT«ad)  —The  Lighting  Committee  are  prepared 
to  receive  tenderi«  for  the  supply  and  erection  of  the  following 
plant:  (Section  A)  boiler  houte  plant  Lancaah ire  boitere  and 
eooteiHOriei,  mechanical  ^tokere^  feed  pamp,  injector,  eooaomieer. 
electrift  motor;  (B)  engine-house  plants  high-speed  steam  dynamos 
and  acoeeeoriee.  oil  Otter,  steam,  6xbaiiet»  feed,  blow  olT,  nnd 
ttindry  pipep,  valves,  feed  wat^r  and  storage  tank^  etc.;  (C)  over 
head  trsvelling  orano  ^  (D)  Switchboard  and  instruments  ;  (E) 
aocumulatore  ;  (F)  ondertfround  work—trenchingi  cables,  etc.: 
(H^  public  lamps— arc  and  incandescent  street  lamps  nnd  lamp- 
posts; (Hi  meter*.  The  whole  bound  up  in  one  specification. 
Tenderers  are  at  liberty  to  tender  for  any  one  aeotion,  bat  not 
part  of  a  eeotion.  Specitj cation,  ^^^ith  terms  and  coodltiooe  and 
forme  oi  teiKier,  may  be  obtained  at  the  oflioes  of  Mr.  Robert 
H^mmoDd,  MJ.K.E  ,  the  conBulting  en^noer  to  the  townehip^ 
Ormond  House,  Oreat  Trinity- lane,  London,  E.G.,  on  payment 
of  £5.  .v.,  which  8um  will  be  refunded  on  the  return  of  the  speci- 
fication rilled  up  with  a  bona  fide  tender  Duplicate  copies  of  the 
specification,  £1.  Is.  each,  not  returnable.  Tenders,  eealedi  and 
marked  *^  Tender  for  Electricity  Works/'  must  be  addreeeed  to 
Mr.  J.  Ct  Manley,  secretary,  Pembroke,  and  be  delivered  by 
March  5. 

BESDLTS  OF  TENOBBS. 

ShoredltelL— The  Liffhting  Committee  have  received  three 
tenderp  for  the  construction  of  a  sub  station  at  Clifton  street,  that 
of  Messrs.  Wall  and  Co.,  amounting  to  £983,  being  accepted. 

Aberdeen. —The  Lodging  House  Committee  have  accepted  the 
offer  of  Meesrs.  P.  C.  Midrlleton  and  Co.,  amounting  to  £177. 
13^  fid,,  for  fitting  up  the  electric  wires  for  the  lighting  of  the 
Corporation  lodging-house. 

Bradford. —The    Corporation    have    accepted    the    tender    of 
lesi#r«.   Cole,  Marchant,  and   Marley.  Brndford,  to  supply  addi* 
ional  oonden^ini?  apparatus  at  the  new   electricity  works  :    the 
contract  price  being  about  £1,600 

Tlppeniy.— The  following  tenders  have  been  received  by  the 
ffuardians  for  the  supply  and  fixing  of  electric  bells  in  the  work- 
house and  a  s^ieaking-tube  connecting  the  Board -room  with  the 
porter's  offjoe :  D.  McCarthy,  Tipperary,  £33.  5a.;  W.  F.  Deare, 
Tipperary,  £30  (accepted). 

Dorer.'— The  Town  Council  have  received  the  following  tenders 
for  oom|jounding  the  two  existing  singlecylinder  beam  eni^inoi^, 
with  altern«itive  tenders  for  supplying,  fixing,  and  maintaining 
new  engines  in  lieu  thereof  i  J,  oimpsoo  and  Co.^  Cirosveoor-road, 
PimlicOt  8.  W\,  compounding  existing  engines,  £3,600  (accepted)  ; 
Fleming  and  Ferguson,  Paisley,  new  onginer.  £12,5fX). 

Beituuil  Green.— The  County  Counoil  have  received  the  follow- 
iof  tenders  for  work  rccjuircd  to  enable  the  painters'  shop  at  the 
chief  litation  to  be  utilised  as  an  engine  and  ooiler  house  for  the 
electric  light  plant : 

K.  HardiDg  and  Son  (acoeptedy    ,,*., £IU7    l»    0 

J.  Oothwaite  and  Son. ,„.„,.. -.     117    »>    0 

[}.  (n  Laing  and  Son •....*....  .,.,•,...:«.     121%  15    i\ 

"Cooke ^ „„     ItM    tl    U 


BUSINESS  NOTES 

Baoley  --The  Town  Council  have  raised  the  salaries  and  wages 
Of  th<^ir  Mtiitr  and  workmen. 

BeArboi  oatli*  — The  Mite  for  the  dust  destructor  is  stUl  engaging 
the  attention  of  the  Council 

Kewibfli*"The  Town  C<»uncil  will  not  oppof^e  the  Bill  promoted 
by  the  Cieneral  Power  1  distributing  Comfiany. 

Haatlaga  —The  Council  are  siill  debating  the  advisability  or 
other wL»o of  the  projKieed  electric  tramway  scheme*. 

Meft&er,- The  Council  have  decided  to  j^m  other  councils  in 
opposing  the  proposed  Bdl  of  the  Coneral  I'ower  Histributing 
Company. 

Brillah  Eleotf lo  Tr«oti  u  Cetnpwar.-  It  is  reported  that  the 
new  isaoe  of  £l00,00i>  was  subscribed  ^  timae  over  at  a  premium 
of  25  per  cent. 

BelfiMl  --The  Corporatioci  have  decided  that  the  ei tension  of 
the  lighting  of  the  Knock  and  Sydenham  diatriete  be  procee<ied 
with  without  further  delay* 

WrertaWi  —The  Local  fiovernment  Board  decline  to  agree 
wiih  the  propoeed  purchase  of  Willow  Brewery  for  utillaatlon  as 
an  electric  li^iUt  station,  etc. 

Budderatteld. --The  Electric  Lighting  Committee  have  deferred 
oeiMiidermtioii  of  an  eni|airy  from  the  Fllland  Diatdct  Council  for 
t^meof  supply  to  that  di«irict. 

ftt.  Fancraa.  -  Cjion  the  reoororoendaUo»  of  tl>e  Finance  Com 
klDltt4je,  ihc  Luhslon  County  Council  have  agreed  to  lend  the  St> 
|Fanoras  Ncstry  t:L**V4l,'i  for  electnc  lighting  purposes, 

pe  Sieoirle  Tmmwar*.  Ulmtted  —The  first  ordinary 
fstatutory)  general  meeting  of  the  above  named  Ciimpany  wee 
held  on  \V«dneeday,  Feb.  23*  IHU^,  at  Winchester  Huuse. 

ab«re41ieii.— At  tlie  lant  Ventry   meeting  the   Lighting  Com* 
^  ltitt#e  reported  that  the  total  a|jpiientione  for  current  already 
•«#0«ited  amount  to  the  equivalent  of  Sl,OOU  He.  p.  lampa. 

yetttogtom*— At  a  meeting  of  the  Tramways  Committee  on  the 
SSnd  in»L,  it  wae  decided  to  recommend  to  the  Council  for 
•doption  in  the  diy  the  overbeed  syetem  of  nleetrie  traction. 


I«aaeaater.  —The  Electricity  Committee  have 
Town  Council  to  apply  to  the  txxsal  trovernment 
tion  to  borrow  £10,tKK>  to  extend  the  eleotric  light  m 

Betliertdtlie.— lielegatee  have  been   appoint e«i 
conference  at  the  Guildhall  aa  to  the  deeirmbiUty 
being  held  into  the  co»t  and  efficiency  of  the  telej 
London. 

Bradfera  —The  Corporation,  alter  ooneiderftlftee  ml 
with  regard  to  the  electricity  meterv  at  preMOft  in  nans  hi 
to  adopt  a  new  style  of  meter,  which  will^aoetabnatCSei 
the  style  at  present  in  use, 

Wbttoliavea  —The  Electric  Lighting  Commtt&ee,  k% 
stood,  have  practically  completed  the  acquiaition  of 
adjoining  tho  central  station  on  Uie  Weet  Strand,  wHh 
extensions  which  are  inevituble. 

Appelaimeat  Vnennt.— The  Cor^ioratton  of  Um  t 
Morley  require  the  services  of  an  eleetrician  in  chaq^ 
of  £fi5  per  annum,  and  a  junior  at   £52  per  ennnn^ 

will  be  found  in  our  advoriieement  columns. 


rewi^H 
anaM 


Telegrapb      Gonatnietien      and 
Idmlted.     The    LranAfer    book^  of    this  (^mjiany  will 
from  2Nt  inst.  to  1st  prox.  inclueive,  preparmiory  to 
of  dividend  to  all  shmreholderi  on  the  register  on  2U| 

Glielae*.— The  Veetry  have  instructed  iiji  Ltghi 
to  consult  exports  and  teport  on  the  whole  qu 
of  the  Chelsea  Electricity  Supply  Company's 
the  poseibility  of  obtaining  a  provi«ional  order 
supply. 

Ikeeton.— At  a  special   meeting   of   tlie    T 
Council  decided  to  fall  into  line  wtth  the  Incal 
district  in  opposing  the  proposals  of  the  <  t«neral  Power  H 
Company  to  supply  electricity  to  places  within  a  radies 
from  Worksop. 

Baaingatoke  —A  propoeitioo  thnt  the  Urbeii 
take  into  consideration  the  advi^  i  i»pplyin£  l# 

of  Trade  for  a  license  or  provi  lor  to  eeiiiifar 

within  their  district  is  under  couHi-jt^ratiun  by  a  e(iecU 
of  the  Town  Council. 

Stonrbiidse.^The  British  Electric  Traction  ConipM 
to  uke  the  tine  ri<l  the  Stewponey,  but  the  ConneiJ  (i 
section  of  them>   wish  to  have  it  conatr acted 
farm,    perhaps  considering  the  aroma    therefmai 
inducement  to  people  to  travel. 

Kewlngten  —The   Vestry  have  approved  €f  Hie 
erection  of  the  electric  lighrir>gand  generating 
street,  Walworth,  referred  to  in  our  last  iieiie,  nad 
invito  tenders  for  the  erection  of  the  work,  and  to 
L-indon  County  Council  for  a  loan. 

We'.verhampieii. — At  the  la*t  Town  Counctt 
from  the  MarkeU  Committee  with  respect  to 
alterations  and  improvemente,   electric  light, 
market  and  the  market  hall  in  Cheapalde  was  pi 
meeting  of  the  Council  will  be  held  to  ooneider  tfi 

Mmdco  —The  central  station  of  the  Ifestan 
Limited^  baa  been  so  far  advancoil  that  the  %hi 
Mexico  wae  oommenoed  on  the  iith  tnsL,  and 
SDOoees.     The  installations  for  the  private  ligb 
of  electrical   power  will  probably  oe  openeo  In 
summer. 

Bowley  —  The  propoeed    provisional    order 
Midland   Electric  Cor(ioration    for   Power   (iiatril 
agreed  to  by  the  Council  subject  to  tlM  Cnriioratf 
an  agreement  to  Uy  mains  in  three  years  Ume    _ 
Cradley    Heath,    Halemren  ro«d»  Old    Hill  ;    ai^ 
Blackhoath. 

Until,  ->  At  the  last  meeting  of  theSur^?  t! 

stated,   upon  the  suggestion  that  where  ,«« 

placed  the  committee  would  oonsider  wheuier  cn^y 
electric  light    instead  of   gee,    Ito    ftieoCrlB    Uffci 
would   be  glad  to  conaider  any  profnenl   lo  mxi 
lighting  by  electricity. 

Bnraaley.^The  Council  have  adopted  the  rvperl> 
Light   Committer  oublinhed   in  our  laet,  and  the 
procoiscied  with  if  Mr,  Miller  s  report  h  satiafactory, 
surveyor  is  to  proiiare  and  submit  to  the  oomraittee 
erection   in   I^kett  »quare  of    the   buiidingf    ri^i 
propoeetl  electric  lighting  works. 

Xastesm   Telegimpb    Cennaaj.    IJilIni  ^i 
general  meeting  of  the  sharefaolderi  ol  tiiia  Cooipa^  m\ 
at  Wincheeter  Houee«  on  llafeh  S*  M  HSO  p^a,,  lor  iim 
confirming,  as  a  ipeoia)  reeolntJom*  »ke  molntion 
extraordinary  general  laeeting  of  the  Company  helc 
the  L^th  inst.,  Already  imported  by  oe. 

Blnidtlmrm.  —  For  some  Une  peat  the  work  ol 
plant  in  coonoctioo  with  the  etectnc  traction  for 
tramways  baa  been  go  I  i  <^e  at  the  eiectricity  I 

•ireel,  and  now  we  at '  i   that  in  the 

fortnigbt  ooielde  operaitun^  m\U  be  ooaiiBeneed 
that  the  eleelrie  oara  will  be  rnnnlng  nnti  Jnly. 

■nttefteld,— The  Mayor  reported  lo  ike  Town 
laat  meeting   having   attended  a  Bienikm   at   No 
respect  to  the  EtecUicni  Power  DlelHbMikg  BlIL  t 
in  oppceiiion  to  tk#  •okesie  via  ealHaliiod  mm 
li^pnty  Town  Cterh.    Th%  reellnf  el  ilm  CoeneH 
factious  ofvposiiion  sbonkl  be  oflerc»l  le  Ike  BQ^ 
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-At  the  l«st  meetinfc  of  the  Vestry,  the  com- 
id  the  ooDstractioD  of  two  new  aab-atatione,  ooe 
ridge-road  (Lime-f^rove)  and  the  other  in  Goldbawk-road 
phen'e-Avenae).  at  an  estimated  cost  of  £250  each,  to  include 
U  coQDecting  up,  and  equipment. 

'^■■^Tcemt. — At  the  last  meetin^ir  of  the  Town  Coundl  it 
lived  to  Bupport  the  applioition  of  the  New  Mutual  Tele- 
TBdioate^  Limited,  to  the  Postmaster  (General  for  Ucentae<«, 
lb-committee  was  appointed  to  interview  the  manager  of 
Knial  Telephone  Company  with  rei?ard  to  terms  for  a  tele- 
errice  at  the  Tarious  Corporation  departments. 

Mtaa. — The  electric  light  has  been  introduced  into  Bu 
De*s  Church,,  the  supply  of  energy  being  taken  from  the 
supply  company's  mains  at  a  pressure  of  220  volt*.  The 
M  planned  and  superintended  by  Messrs  Henry  Lea  «nd 
Benoett'e-fiill,  the  contract  having  been  let  to  Meeerc^. 

The  light  was  used  for  the  first  time  on  Sunday  last,  and 
a  great  satisfaction. 

MvttU. — At  the  last  meeting  of  the  Parish  Council  it  w&g 
that  the  following  resolution  be  sent  to  the  Rural  Dislrict 

*'  That  the  Crickhowell  Parish  Council  is  of  opinion  that 
ree  for  the  use  of  gas,  both  for  public  and  private  par- 
extremely  high  and  a  burden  to  the  parishioners,  and  they 

deeire  that  your  Council  will  intervene  in  the  matter 
f  introducing  the  electric  light  or  by  erecting  new  gos- 

— At  the  last  meeting  of  the  County  Council,  a  recom- 

0  w«8  adopted  that  application  should  be  made  to  the 
tremmenc  Board  for  sanction  to  the  borrowing  of  £26,  H±2 
none  of  the  county  asylum,  so  as  to  accommodate  150 

1  beda,  and  for  addition  and  the  centralisacion  of  the 
ilp  mod  power  generating  plant ;  £16,300  for  buildingi^, 

chimney  and  increase  of  boiler-house  ;  and  £10,622  for 


>. — The  Highways  and  Sewering  Committee  liAve 
oooetruot  a  new  main  sewer  and  a  subway  for  gas  and 
ftine,  electric  cables,  etc.,  along  Churrh  street,  at  an 
I  cost  for  the  new  sewer  of  £2,200,  and  hat  of  the  pro 
t>wmy  for  the  gas  and  water  mains  £2,660,  and  it  wss 
that  the  latter  scheme  be  adopted  subject  to  an  agreement 
3aa  and  Water  Committees  in  respect  to  an  apportionment 

■d  OolMs  TeibBleal  CeUefe,  Fiashnrj.-A  special 
tive  lectures  on  '*  Electrioicy  Meters  "  will  be  delivered 
J.  Steele,  Esq.  A.LE.E..  on  Thursday  evenings  from 
luck«  beginning  on  March  3  The  fee  for  the  oourae  is 
Uabae  of  the  course  and  programme  of  the  College  raay 
ed  at  the  College.  Leonard  street,  City-ioad,  or  at  the 
oe  of  the  City  and  Guilds  Institute,  Greeham  CoUeicei 
U-etreet,  E.C. 

4UHB.  — A  special  meeUng  of  the  Rotherham  Town  Council 
held  with  regard  po  the  Bill  of  the  General  Power 
ing  Company.  A  resolution  was  cariied  MUihori#ing 
n  to  the  Bill,  which  seek 4  powers  to  construct  works, 
wiooe  and  supply  electrical  energy  within  the  county  of 
nd  parte  of  the  counties  of  N  ibts,  Lincoln,  and  We«t 
I  Yorkahire.  the  expenses  of  such  opposition  to  be  charged 

borough  fund 

dtan  — The  District  Council,  as  a  committee  of  the  whole 
have  under  consideration  a  report  recommending  ihe 
JM  of  directly  appointing  an  electrical  engineer  for  the 
sd  carrying  out  of  theelectric  light  works,  after  the  de<>i^n 
mbmiitcd  (o  a  high  authority,  with  his  ultimate  retention 
oencil  ae  a  permanent  official  for  the  maintenance  of  them. 
I  thanks  was  recorded  to  the  officials  of  the  towns  recently 
7  the  committee. 

MB. — The  Town  Commifsioners  have  discussed  the 
■sat  of  an  independent  engineer  to  make  plans  and 
tkms  for  the  electric  lighting  scheme.  The  Chairman 
If  should  at  first  apply  to  the  Board  of  Trade  for 
en  to  lay  down  the  cables.  He  also  thought  that  what- 
mer  would  be  appointed  should  not  be  interfered  with 
ifeher  body,  and  there  should  •  be  no  oompetitioo  agaioet 
•gards  private  ligbthig. 

ipifte.— At  the  quarterly  meeting  of  the  Town  Council  a 
He  reed  from  the  New  Mutual  Telephone  Syndics t^, 
I,  ukhig  the  Council  to  pass  a  resolution  in  the  interestH 
land  induetiy  for  the  fullest  development  of  the  telephone. 

tksy  might  have  competition  and  facilities  might  be 
I  te  BODteipalities  to  control  the  telephone  within  their  own 
K  A  motion  to  support  the  same  was  agreed  to  unani- 
■  Ab  additional  main  cable  for  High  Harrogate  and 
'■tsnsione  have  been  decided  upon. 

%  tf  Lsaden  aad  Bmali  Prerlaelal  Beetrie  Llfhtli»g 
*f.  M»lfed. — ^Tbe  directors  of  this  Company  have  decided 
■esed  payment  of  a  dividend  on  the  preference  shares  for 
MBths  ended  Dec.  31  last  at  the  rate  of  6  per  cent,  j^r 
jhii  income  tax,  carr3 ibg  forward  £10,000  to  next  account. 
■^  books  and  register  of  members  will  be  closed  from 
jttDrox.,  both  days  inclusive,  preparatory  to  the  payment 
ftriosod  on  the  preferebce  shares  for  the  six  months  ended 
ii  The  ordinary  general  meeting  will  be  held  on  Hthprojtr., 
i^i  it  Wincheecer  House. 

Ml~At  the  monthly  meeting  of  the  Town  Council  a 
■M  md  from  Mr.  E.  J.  Gunn,  solicitor,  Dingwall,  agent 
jrapQsed  electrio  lighting  oompmiy,  stating  that  it  was 
Hi  for  (he  prompters  of  tbo  company  to  comply  with  the 


request  of  supply  log  the  specification  of  the  proposed  works,  as 

the  foi  tnation  of  the  company  must  precede  the  preparation  of 
the  ftpecifi cations.  When  the  time  arrived  for  carrying  out  the 
work?,  opportunity  would  be  given  to  the  Council  to  tee  the 
specilicadona  ;  the  Council  had  ample  obligation  that  light  of  the 
specified  illutninailng  power  would  be  supplied.  The  Goancil 
approved  generally  of  the  terms  in  Mr,  Guon's  tetter. 

Bamegate.— At  the  la»t  meelirig  of  the  llasand  Water  Com- 
tiiiuce  the  eubje<:t  of  ele<;trio  lighting  was  introduced,  and  letters 
were  produced  from  many  af  the  leading  tradesmen  and  pro- 
fe^niona]  men  in  the  town,  stating  it  was  their  wish  that  electric 
light  should  be  introduced  into  the  district.  Whether  the  Corpo- 
ral ton  or  a  company  should  do  this  would  be  a  mailer  for  future 
consideration.  During  the  debate,  the  Town  Ulerbi  in  answer  to 
the  oueation  how  they  «tood  with  regard  to  the  order p  as  they  had 
decioed  to  oppose  toe  application  of  the  proxnoters,  said  there 
would  be  a  public  enquiry  at  Eamegaie,  and  if  the  Council 
thought  lit  to  modify  their  opposition  they  could  then  do  eo. 

ITarmenili. — The  yarinonth  fitdtp^tidtnt  says,  with  reference  10 
the  piirrhajie  of  the  GorleAton  tramways  and  the  convertion  of  the- 
itftblei  into  »  generating  station^  as  reported  by  us  in  our  last : 
"  One  of  I  he  principal  features  in  the  pcheme  will  be  the  utilisation 
of  the  surplus  etectric  power  for  supplying  the  public  and  private 
t-tectric  lighting  for  Gorleeton  and  Southtown^that  is  to  say,  if 
stttiafactory  arrangements  can  be  made  with  the  Corporation  for 
euch  a  purpose.  Should  the  preVlminsry  details  be  eatisfactorily 
concluded  between  the  V'armouLh  Couucti  and  the  tramways  com- 
|fanyp  it  i^  purposed  to  proceed  to  carry  out  the  else  trie  tramway 
ticheme  with  every  i>os#ible  dispatch^  even  should  the  n^otiatlons 
with  the  'bu«  company  fall  through," 

SaUbrd— At  an  adjourned  meeting  the  following  resolution 
was  passed  :  *'  That  the  report  of  the  Highway,  Paving,  and 
Tramways  Committee  be  ad  opted »  and  that,  as  recommended  by 
that  committee,  the  Corporation  ihaK,  at  the  expiration  of  the 
prenent  lease  of  the  Sal  ford  tramways  to  the  Mancfteater  Carriage 
and  Tram  ways  Compiiny.  u  ndertake  the  future  work  ing  of  such  street 
tramways  within  the  borough  On  the  elao trie  overhead  wire  #yftem. 
and  also  to  demand  and  take  all  the  tolK  it  being  understood  ihtt 
the  current  for  the  working  of  the  cars  shall  be  anpplied  by  the 
Electrio  Light tnir  Committee.  Further,  that  the  Highway,  PaHng, 
and  Tramways  Committee  be  instructed  to  prepare  e^tima^es  of 
the  co^t  of  cirrying  out  the  scheme." 

Sentbwftrlc,— The  St.  George's  Vestry  have  received  a  report  of 
the  Electric  Lighting  and  Dust  Dispoesl  Committee  reswn mending 
as  follows  :  that  applieaiion  be  made  to  the  Board  of  Trade  far  a 
pro^'iatonal  order  under  the  Electric  Lighting  Acts,  IBH2and  IS^^H, 
to  enable  the  Vestry  to  supply  electncal  energy  throughout  t he 
parleh  ;  that  the  requisite  oottces  be  giveni  and  the  deposits  made 
for  the  above  purpose  ikt  the  ilmm  mentioned  in  the  rules  made  by 
the  Hoard  of  Trade  wirh  renjiect  to  applications  for  provisional 
orden  ;  and  that  the  n.«ard  of  Trade  be  informed  that  it  is  the 
intention  of  this  authority  to  lay  down  the  necessary  plant  fur  the 
purpose  of  supplying  electrical  energy  immeditiely  the  provimional 
order  has  been  confirmed  by  Parliament. 

BlieSled.  —  We  unde'rstand  that  the  solicitor  aciing  for  rhe 
Shefhtsld  Electric  Light  and  Power  Company  has  aclnow< 
tedged  receipt  of  the  resolution  of  the  Parliamentary  Committee 
fully  acquittmg  the  directors  of  improper  secrecy  or  conduct  in 
connection  wiLh  the  negotiations  between  the  company  and  the 
Corporation^  and  has  intimated  that  as  soon  as  the  Ceuncil  con- 
6rm  this  resolution  the  directors  will  give  all  possible  assistance 
to  facilitate  the  tranj»fer  of  the  undertaking  to  the  C^rporatloD. 
At  a  meeUng  on  the  23 fd  inst.  the  Council  confirmed  the  special 
minutee  of  the  Parliamentary  Committee,  in  which  was  sobmiited 
a  resolution  exonerating  the  dtrectors  of  the  Electric  Light  and 
Power  Company  from  any  chargei  of  unfair  dealing  that  may  have 
been  brought  against  them. 

Deal. — At  the  instigation  of  the  Mutual  Telephone  Syndicate, 
the  Council  have  adopted  the  following  resolution  :  *'  That  in 
the  intereste  of  trade,  industry,  and  ioctal  oonveutence,  it  is 
«esenii»l  that  the  fullest  possible  development  of  the  telephone 
system  in  thm  country  ahould  be  promoted.  That  ia  order  to 
ftfect  such  developroenti  the  charge  must  be  considerably  reduced. 
That  the  best  and  cheapeet  iervioe  can  only  be  sec  urea  by  00m  > 
petition.  That  as  the  Treasury  minute,  dated  May  2.%  im% 
provides  as  a  matter  of  general  policy,  '  that  competition  shall 
not  be  prevented,'  this  Chamber  earnestly  requests  the  Fo^  t  master - 
(reneral  to  grant  licenses  to  any  municipalitiecior  companies  which 
comply  with  the  requirements  of  the  Treasury  minote.  Th^it  they 
desire  particularly  to  support  the  claims  for  lieenses  made  by  the 
New  Mutual  Telephone  Com^mny,  Limited,  of  Manohee  er,  and  by 
the  (Corporation  of  Glasgow.'^ 

StltHns. — Prof,  Kennedy's  report  states  that  the  maximum 
theoretical  hydraulic  horse- power  of  the  water  coming  into 
Stirling  from  No.  3  reservoir  is  26,  from  No.  4  reservoir  7,  at  id  from 
the  Touch  compensation  water  7 — in  all,  40  theoretical  hydraulic 
horse- power  The  actual  amount  of  this  horse  power  in  the  mains 
at  Stirling  for  f^upplying  light  would  not  be  more  than  half  of  this 
amuunt  however,  and  it  might  be  considerably  lesa.  The  total 
horse- power  provided  in  his  steam-power  estimates  was  32li.  which 
would^  after  making  all  alluwancei,  deliver  at  leaet  2713  e.h,p.  at 
the  lampf.  The  total  oost  of  this  plant  would  be  between  £S  ODD 
and  £H  &IXI.  If  they  put  down  turbines  and  dynamoe  at  Touch 
they  would  have  to  spend  about  £1,600  at  least  and  probably 
considerably  more,  for  the  eake  of  delivering  about  15  h.ji.  ^t  the 
lamps.  The  capital  expenditure  on  this  power  would  therefore  he 
about  £107  per  horse- power  at  the  lampe  as  against  about  £35  for 
the  ste»m  pUnt, 
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—Mr.  Robert  Hammond  hu  iauied  &  report  to  the 
membera  of  the  Electric  Ligrhciofr  Committee  of  the  Corporation 
on  the  proposed  electric  underukinp.  In  re^erd  to  the  po»itioti 
of  the  C^irporation  towerds  the  Midland  Electric  Lighting  Com- 
paojr,  Mr.  lUmidbnd  points  out  that  it  would  be  to  the  intereate 
of  the  CV>r{^»oratit>il  to  arrange  that  I  be  preient  works  ihould  con 
tinue  their  operations  until  the  whole  of  the  present  cooanmera 
are  transferred  to  the  new  mains  of  the  Cor(>oratioD.  Mr, 
Ham  mood,  in  dealini^  with  the  fini^ncial  proepecta  of  the  Carpora- 
tloo'a  under! akinjf,  tiayn  that  if  15  <HM>  Jighta  could  be  obtained  the 
ooet  of  production  would  not  be  more  than  *2'4d,  per  unit,  and  if 
the  charge  to  cunaumera  were  61  |.>er  unit,  plua  meter  rents  and 
leaa  diacounta  for  prompt  paymenta  and  to  large  conaumera  there 
woald  be  a  profit  on  wot  king  account  of  £3, (MX)  per  annum, 
vit^oient  to  provide  for  inter  eat  and  the  sinking  fund  on  a  capital 
of  £50,1)1X1.  By  the  operation  of  the  Kinking  fund  thia  capital 
would  be  entirely  wiped  off  at  the  end  of  2.'!  yeara. 

I>aa4«e.— Under  the  acheme  recently  approved  by  the  Town 
Council^  workmen  are  now  buaily  eni^aeed  making  the  neceosary 
arr%ngementa  f  jr  the  electric  lighting  of  the  central  thoroogbfarea 
of  the  city.  Eighteen  large  arc  lampa  are  to  be  erected.  Each  of 
the  18  atandarda  weigha  1^  tona^  atanda  23ft,  Sin  high,  and  costa 
£36.  They  are  of  the  Edinbiii^h  type,  manufactured  by  Mac- 
kenzie Broa.,  of  that  city  Thfl  lamp^  are  exactly  2i>fL  from  the 
ground,  and  the  light  to  be  emitted  will  be  ^qual  to  an  actual 
l,6(X)  c.p.  For  maintenance  £3*24  per  annum  wilt  be  required, 
being  at  the  rate  of  £18  each.  Thia  expenditure,  however,  would 
be  oooajderably  greater  were  it  not  for  the  fact  that  it  baa  been 
decided  to  extinguiah  half  the  lii;hta  each  night  at  1 1  o'clock, 
the  practice  to  b9  followed  being  to  put  out  each  alternate  lamp 
after  the  hour  mentioned.  It  ia  expected  that  the  whole  inatalla 
tion  will  be  oompleted  and  in  efficient  workingf  order  by  about  the 
middle  of  March,  and  to  thia  end  Mr.  Tittenaor,  the  electrical 
BOperintendeut,  ta  puahing  forward  mattert  with  all  poeaible 
dlapatoh, 

LlAmdiidito. — A  apecial  meeting  of  the  Urban  District  Council 
waa  held  on  the  2!iod  inat,  for  the  purpose  of  conaidering  a  report 
of  a  speciaj  committee  on  the  propoaea  application  to  Parliament 
by  a  company  for  an  Act  to  make  a  tramway  to  the  top  of  the 
Great  Orn»e'a  Head.  The  committee  recommended  that  Clause  57 
(2)  of  the  Tramway  Act  should  bo  amended  in  the  proposed  new 
Act  ao  aa  to  read  as  followa  :  "  The  Council  may  if  by  reeotution 
paaaed  at  a  apecial  meeting  they  do  decide  within  six  months  after 
the  expiration  of  a  period  of  28  year«  from  the  paaaint;  of  thia  Act, 
and  within  six  months  after  the  expiration  of  any  aube«quent 
period  of  seven  yeara,  or  within  three  mootha  after  any  order 
made  by  the  Board  of  Trade  under  the  Tramways  Act,  IS70,  by 
notice  in  writing  require  the  company  to  sell,  and  thereupon  the 
company  shall  sell  to-tbem  tbeir  aodertaking  upon  terms  of  paving 
a  price  equal  to  28  years'  purchase  of  an  aggregate  dividend 
calculated  at  the  rate  of  i  per  cent,  on  the  total  capital  of  the 
company  for  the  time  being  actually  invested  in  their  undertaking/* 
The  report  was  adopted. 

Bsroet.  —An  oH'er  of  a  firm  of  electriciaoa,  auggeattng  that  the 

[Urban  Diatrict  Council  should  tranafer  to  them  ita  electnc  lif^hting 

proviaiooal  order,  ia  under  the  conaideration  of  a  committee.     The 

omi  nodertekae  to  obaerve  the  proviaiona  of  the  order,  and   to 

oommMioe  a  ptiblic  supply  of  electricity  within  a  dxed  time.     The 

Oodncil  ia  to  have  the  option  of  purchaaing  the  concern  at  any 

time  upon  payment  of  such  a  sum  aa  would  return  a  total  of  IQ 

per  cent,  per  annum  upon  the  capital  of   the  undertaking,  after 

taking  into  account  the  profita  earned  from  time  to  time.    The 

committee  have  also  to  report   upon   a  letter  from  the  Mutual 

rTelaphone  Syndicate,  of  Manchester,  aUting  that  the  neceeaary 

Liapitai  had  been  raised  for  the  purpose  of  com}>eting  with  the 

(.National  Ttlepbooe  Uooipaoy.      Aa   it   waa  deainible   to   apply 

P without  delay  to  the  Poetmaatar-neaeral  for  a  license,  the  ayndicaU 

hoped  that  public  bodies  would  give  their  support  to  tbe  move 

ments     Failure  to  break  down  the  preaent  monopoly  would  mean, 

it  waa  stated  in  the  tetter,  a  pert>etuatioo,  during  the  next    1.1 

years,  of  an  inefficient  vervice  at  about  double  the  coet  for  which  a 

thoroughly  efficient  one,  with  all  modern  improvements,  could  be 

providfKl. 

DnMila.—  At  a  •poeial  meeting  of  the  Municipal  Council,  the 
report  (referred  to  in  our  last)  on  electric  traction  wilhin  the 
city  waa  adopted,  and  the  deeds  embodied  in  tbe  report  were 
•ealed.  The  formal  agreement  entered  into  between  the  three 
tramwav  oompaoiee— viz  ,  the  Dublin  United  Tram wavs Company, 
lb«  Dublin  United  Tramways  Company  (18%),  and  the  Dublin 
BOBtbero  District  Tramways  Company^aod  the  Dublin  Corpora- 
ttoQ  provides  that  the  companies  named  will  not,  without  fint 
feoeiving  the  ■anction  of  the  C^orf^^oration  in  writing,  enter  into 
coDtracta  with  the  propoeed  Ctontarf  and  Hill  of  llowth  Timmway 
C4>mpany,  or  with  any  other  body  or  pereoo^  for  tbe  aapply  of 
electric  current  which  would  paaa  through  the  atreete  of  the 
Otty«  In  consideration  of  which  the  Corporation  waivea  tboir 
objection  to  the  smuloyment  of  electrie   current,  which  may  bo 

mOMtod  at  Ctontarf  for  the  haulage  of  the  cara  and  tbe  lighting 
ibo  Muno,  and  the  Ughtiog  of  tbe  ataiidarda  or  poata  of  tbe 
Dvlitio  Uoltod  Tranwats  Com|iany  wherever  it  may  be  found 
^•OQsaarv  to  do  ao  from  Anneslcy  Hr  itige  to  Nelson*  Pillar,  alwaya 
provided  that  the  said   three  com(»aniea  «hall  undertake  not  to 

nploy  thb  current  for  any  other  purpoee  whataoever  save  tboee 
I  above  mentioned,  without  nrat  receiving  tbe  aaoetion  of  the  Corpo* 
rmtioo,  in  writing,  thereto,  ao  aa  not  to  interfere  with  the  city's 
•lootnc  lighting  order. 

•wwaooA.— At  the  last  quarterlv  meeting  of  the  City  Boroiu|b 
Gosacil.  a  ropolution  to  prooeod  with  tbe  provuional  Ligbtfag  oraor 
and  couiult  Mr,  Manvilto  was  carried  by  a  large  majority*    Tbo 


erection  of  a  dust  destructor  ia  to  be  diacitaaed  at  i 
The  Mayor  said  the  propoeed  agroemont  with  tbe 
pany  (referred  to  in  our  last  issue)  provided  that   tise 
tbe  tram  way  a  aod  improvement »  Ad  be  1 

to  the  Britiah  Electric  Traction  ii  ail  tU  ( 

liabilities.  The  *' tramways  *' arm  toc  imprn^etse^u' 
had  separated  ^a  far  aa  their  balance  aheeta  were 
capital  of  the  tram  way  a  company  would  be  £BJ42^  ia  . 
£984  preference  aharea  of  £lu  each,  plus  debeotaroi  of  i 
£1,650  and  £10.500  debenturea.  The  capital  of  tbo  i 
comrmny  waa  £8,742,  of  £10  each,  and  the  loaoa  c 
£12.H(k)  18s  4d  The  whole  of  the  amount  pab)  i 
company  by  the  electric  traction  compaair  waa  " 
alao  undertook  to  pay  o^T  debontorte  of  £10 A 
liabilities  of  the  company  ;  and  theeo  latter  ooald 
be  £600  to  solicitors,  £700  to  the  engioeere,  and 
directors.  So  that  to  the  tramways  company  tbof  ^ 
and  to  the  improvements  oompany  they  unde 
mortgages  of  £P2,S60  184.  lid.,  and  £1,1^2.  15«.  %m\ 
mortgage,  £3,000  is  due  from  the  ImprovemeDta  toij 
company.  There  was  no  doubt  that  these  terms  woaU 
by  the  abareholdera. 

Briglitoii — The  Corporation  Lighting  CoattiiiiO^j 
meeting  loat  week,  paaaed  the  following  reeolotio^i 
condition  attached  to  Mr.  Arthur  \\  rigbt*s 
manager  of  the  Corporation  electricity  wofka,  nq« 
give  hia  whole  time  aoring  businesa  hours  to  tiio 
the  datiee  assigned  to  him  be  waived,  and  tbat  bo  \im  j 
future  to  take  private  practice  aa  an  advieiag 
to  other  corporations,  or  to  companies  or  potOOftt 
borough/'  The  same  committoe  recommaiidod  tiuit 
road  Be  litrhted  with  iM  seven ^amj^ere  are  lamp 
existing  20  incaodetcent  standard?,  at  an  eatifa 
of  £5i)0,  and  a  capital  outlay  on  the  electricity  i 
Pree ton  road  by  10  seven-ampere  arc  lampa.  1 10  yacdo  i 
placing  the  existing  21  incandescent  stMaardJi,  ' 
capital  cost  of  £550,  and  a  capital  outlay  OQ  i ' 
of  £4^5  ;  that  certain  other  eriating  lamp  poeta  bo  I 
20 -c.  p.  lampa  in  Newcastle  lanterns  in  DlAoe  of  tJM 
iOc.p.  lamps,  at  a  total  cost  of  £207.  lUa,  M  Tbe 
also  recommended  that  application  bo  made  to  tbe 
ment  Board  for  aanction  to  borrow  a  ^t$m  of  £IJ9U  4 
fund  account,  for  a  period  of  15  yeari,  and  a  aoia 
electricity  works  account  for  a  period  of  S5  yoor%J 
coat  of  the  work.  After  considerable  diaoooMOQ 
upon  tbe  matter,  and  it  waa  dee 
referred  back  to  the  committee 

Olaagew.  —It  baa  been  known  for  somo  timo  (koi  4 
Corporation  have  purchaaed  ground  both  on  tbo  i 
river  and  also  on  the  south  aide  for  extonaivo  ; 
supp'y  W'ika.  Sinoe  Mr.  Chamena  ap|)ofoti 
engineer  he  baa  been  busily  engaged  in  tb 
scheme  for  these  works,  and  having  now  graapod  I 
does  not  intend  to  let  the  grass  grow  undorblol 
urging  hia  committee  to  immediately  place  tztomif 
sees  that  in  order  to  cope  with  next  wiittec*e  load  iH 
Waterloo-street  station  will  be  quite  tnadeqittUv  i 
the  aaaistanoe  afforded  by  the  two  largo  i 
accumulators  in  getting  over  the  **  peiak/*  A  start  Ii 
before  tbe  end  of  tbe  month  with  clearing  tbo  •Mo  I 
station  on  the  north  aide  of  tbe  river  at  Port  Dot  ~ 
hoped  that  temporary  plant  will  be  able  to  be  at 
of  euob  a  nature  that  it  will  be  able  to  be 
tbo  permanent  station  ;  a  temporary  bufldiiw  iri| 
booroeted,  and  the  permanent  building  prooMMlt 
at  poeaible.  The  Port  Dundaa  station  will  bo  i  ' 
aa  regards  both  its  coal  supply  and  wator  for  4 
it  beiniF  placed  on  the  banks  of  the  Firth  and  Clyde i 
naturally  be  ample  water  for  the  latter  purpoao*  and  i 
formation  of  the  ground  the  building*  wiU  bo  able  l~^ 
that  the  coal  a  tore  placed  over  tlie  boiler- room 
with  the  canal,  ao  tbat  tbe  supply  oan  bo  diree 
it  from  the  bargee.  There  ie  aiao  a  roll  ierrioe  M  j 
wator  service  if  neeeesarj.  Tbe  tooth  tide 
conveniently  plaoed  aa  regards  railway  fioi1illiee»  i 
not  have  tbo  double  advantage  of  water  ta  welt 

Brleto!.— Tbe  electrical  eogineer  ^Mr.  Fa 
baa  visited  several  dtlea  during  tbe  past  week,  ^ 
to  the  Sanitary  Committee  on  tbe  21at  inat,,  and  < 
negotiation  with  the  tramway  oomfiany  were 
end  It  was  agreed  to  submit  tbom  to 
negotiation  with   a   view  to  tb 
Council  to  aanction  tbe  estenaioiie  of 
electricity.     Those  [xilnte  are  to  be  ei&bmltEod  to  Mio  { 
subjects  for  negotiauou,  but  witboul  prejudice  lo  | 
tion  of    the  Corporation   to  the   Utile  prootoda, 
heads  of   arrangement  are :   II )  Tbe  oom|>any  I 
em  ploy  1'  shall  be  enpl^ed  for  more  libaa  fc 
(2)  The  tight  to  nee  elioirio  tiootioo  to 
Lramwaya  to  be  specified  in  tbe  ElU,  a««d  iKej 
traction  to  be  used  to  be  also  apeoifijad.      -I; 
have  the  right,  but  not  to  be  compellablo,  lo  (^atc 
power  stat&i.     If  the  (lOwer  aucloa  ia  t  iAf«i 
are  not  (o  bave  tbe  right  of  jointly  ^tm  l*  fun 
not  parobaeod   by   the  Corporatiofi.    Tno  i 
have  tbo  right  of    the  joint  oae  ol  poata, 
otber  workt  ooooeoted  with  tramway*  pvrrheoed ' 
tlott   lor  erorkiog  or  cooveying  el«c    i  «l 
lramwaya  not  purchaaed  by  the  Co  {.loc^ii^a.     UT 
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i  overha^  wired  to  be  eubject  to  the  approval  of  the 
kHi'witboub  appeal,  as  in  the  Aot  of  1S94.  (5)  The  power 
cix^^tion  oTer  the  axacation  9,nd  mAmteQaace  of  works  in 
t«  to  be  the  «ame  a^e  in  the  Act  of  l^^L  (6)  The  company 
ohibited  from  supplyiog  electric  current  to  other  eocn- 
r  penoni  withio  the  city,  (7)  The  C'Orporation  to  have 
<  to  use  the  com  puny 'e  poets  for  ^upportlo^  public  electric 
(§)  The  eompajiy  Qob  to  be  enti&led  to  require  ibe  Cor- 
to  ftupply  them  with  electricity.  (9)  No  alteration  to  bs 
the  dttteiB  at  which  the  Corporation's  power  to  purchase 
ti«iii«&yi  will  ariae.  (tO)  The  date  at  which  the  Corpora^ 
W9r  to  parebaae  the  power  st&tion  and  proposed  ex  ten 
I  uiie  to  be  the  same  as  for  the  present  horse  tramways, 
Itioaal  capital  requkred  by  the  company  ahaU  be  raised  in 
be  aold  by  auction.  (12)  Where  owners  may  be  reqtiired 
rU  only  of  scheduled  properties^  the  onus  of  proof  that 
can  be  eevered  from  the  remainder  of  the  properties  with- 
mtd  detriment  thereto  shall  be  on  the  company.  (13) 
be  arraDgementa  be  made  for  payment  to  the  (Corporation 
Ilia]  sum  and  for  reduction  of  larea« 

r,^ — At  the  last  meeting  of  the  Board  of  W^orks  a  letter 
from  the  Board  of  Trade  to  the  effect  that  the  Board's 
jecting  to  the  appltcalion  of  the  Brush  Froflncial  Electric 

Compemy  for  the  lifj^hting  of  the  district  had  been 
aod  also  forwarding  a  copy  of  the  following  letter  to 
<m  the  company :  "The  County  of  London  and  Brush 
hi  Electric  Lightinjf  Conopany,  Limited,  Moorgate-courtj 
bo  the  AAaistant- Secretary  of  the  Board  of  Trade.  Sir^  — 
\t^  to  our  appUcatioti  for  a  provisional  order  for  the  east 
ricta  of  Whitechapel,  Betbnal  Green,  and  Poplar,  I  am 

with  regard  to  Poplar  that  there  is  strong  oppOflttion  on 
td  to  the  Board  itself  putting  the  provieional  order  it 
tokls  into  effect,  and  that  tbey  have  been  advised  by  an 
,  engineer^  who  hae  been  called  in  to  report  upon 
•  matter,  that  they  could  not  expect  to  make  a  pto^t 
rannang  of  a  statioti  for  the  district  for  eome 
Otwithstanding  that  they  are  oppoeing  the  ^rant 
lar  to  this  company ^  who  were  prepared  to  lay  main? 
itrict  within  statatory  period  of  two  years  from  date  of 
tkm  of  the  order, — I  am,  sir,  yours  obediently^  A.  J. 
eogioeer  and  manager. '^  In  the  course  of  the  discussion, 
ley  said  he  thought  they  ought  to  take  action  at  once. 
d  an  amendment  to  the  e fleet  that  the  report  as  brought 
e  committee  be  sent  to  the  Board  of  Trade.  It  w«s  a 
larkable  thing  that  the  report  had  been  able  to  get  into 
9  of  the  company.  Who  was  the  traitor  !  Was  there  any 
H  the  Board  who  felt  that  its  intereeta  were  best  concerned 
pnj^  to  the  company  the  committee  stages  1  The  letter 
i  have  been  !^nt  by  the  company  unless  they  had  received 
Kmtttlon.  He  viewed  it  with  a  very  great  amount  of  aus- 
Ir.Talentine  said  that  the  letter  of  the  company  stated  that 
rtakiagwould  not  pay  for  several  years.  He  mu«t  contradict 
Uie  Mr.  Williams  said  that  in  the  aecond  year  of  working 
Id  maka  a  small  pro6t  after  repaying  capital  and  interest 
rorking  expeneei.  It  was  a  most  scandalous  thing  that 
li  itogei  of  any  proceedings  should  leak  out.  It  seemed  to 
a  system  was  going  on  with  the  Brush  Company  which 
It  be  tolerated  by  that  or  any  other  Board.  The  company 

persistently  touching  members  to  get  them  to  support 
1  there  was  no  doubt  that  that  touting  had  inSuenced 
because  the  company  had  got  the  eiipert's  report.  The 
nt  wm  carried.  The  committee  recommended  that  the 
M  sarveyor  for  the  erection  nf  an  engine-house,  with  a 
I  at  the  north  end  of  the  destructor  buildings  be  approved, 
llassrs.  Goddard,  Hassey,  and  Warner  be  instructed  to 
llttt  work  at  their  tender  of  £;jg4>  10s.,  and  that  a  So  kp. 
k  mbelituted  for  the  8-h,p,  engine  provided  in  the 
«*  m  di&reQce  in  price  of  £73,  and  placed  in  the  engine- 
fbam  waa  agreed  to. 

1^. — At  the  meeting  of  the  Vestry  last  week  the  report 
1  ID  our  Last  isiue)  of  the  joint  committee  recommending 
f  bo  relinqaish  the  lighting  order,  and  to  enter  into  a 
or  a  ocnztbined  scheme  of  dust  destruction  and  electric 
maa  introduced  and  diaciiB^ed.  Mr.  White  mo  re  pointed 
Samber^eU  had  {larted  with  its  lighting  order,  and  waa 
^  back  the  undertaking,  and  in  buying  back  tbey  were 
£  for  every  £li>0  of  capital  laid  down,  and  5  per  cent, 
Ale  capital  besides.  Inatoad  of  borrowing  £:350,<XH.i  now, 
I  ef  Hackney  would  have  to  borrow  £3:i5,0'3^)  in  12  years' 
IBT  after  year  they  had  been  talking  about  doing  the 
bet&ielves,  and  getting  rid  of  the  contractor,  and  now 
I  gmng  to  enter  into  a  contract  for  a  dozen  years.  Let 
iltt«e  have  the  courage  of  their  convictions^  say  they 
do  the  work^  and  leave  it  to  others  wbo  could.  They 
1  down  the  contractors  with  guarantees  as  other  pimshes 
I  Or  if  need  be— although  he  did  not  fa  von  r  that 
hev  oonld  retain  the  order,  but  not  the  responsibility, 
EdoaTe  a  capable  manner  and  make  him  responsible  for 
Iff.  Deaham  pointed  out  that  the  Vestry's  loans  had  crept 
£80,000  in  1894  to  £15a,U04)  in  1S98,  and  if  they  were 
■ft  tlba^  rate  tba  County  Council  would  not  accept  their 

fW  four  jevi  not  a  penny  profit  would  be  made  on  the 
bmA  in  the  meantime  £21,000  would  be  saved  on  the 

The  crattay  would  be  at  least  a  quarter  of  a  million,  and 
nira  had  not  sntficienb  time  or  knowledge  to  carry  out  a 
[  tlufl  kind.  The  committee  of  30  went  thoroughly  into 
iOB,  atkd  with  one  exception  were  of  opinion  that  to  do 

llMmadvee  would  be  fraught  with  many  dangers  and 
^    Mr,  Kyffin  aaid  their  order  was  very  neatly  gooD  six 


years  ago,  and  they  had  saved  £5.000  a  year  by  keeping  it  till  now, 
and  they  coutd  dictate  the  terms  on  which  they  would  part  with 
it.  He  believed  this  was  too  big  a  job  for  the  Vestry  properly  to 
undertake.  He  had  spent  a  lot  of  time  trying  to  find  out  the  reeolte 
of  the  Shored  itch  scheme,  bnt  Shoreditch  did  not  know.  It  was 
easy  to  show  a  profit  by  charging  the  Bcavenging  Committee  3fl.  a 
load  for  the  burning  of  refuse.  A  company  wouid  be  able  to  provide 
the  light  in  such  a  way  that  the  Vestry  could  not  attempt  to  do.  In 
the  scheme  before  them  the  committee  had  made  every  safeguard 
that  foresight  could  suggest.  The  light,  in  t|uality  and  cheapoeas, 
and  t  he  eneines^  would  have  to  be  up- to  date  and  kept  up^to  date. 
Mr.  Hosgood  said  he  bad  with  great  regret  come  to  the  coQclasioii 
that  the  Vestry  waa  not  competent  to  put  the  order  into  proper 
execution.  Party  spirit  so  dominated  the  appointment  of  oom- 
mitiees  that  round  men  were  constantly  put  into  square  holee. 
Mr.  Wells  Holland  did  not  think  the  terms  of  the  committee'i 
report  were  advantageous  enough  to  the  Vestry,  There  were 
clauses  in  it  which  no  reasonable  man  would  accept.  They  ought 
not  to  bind  themselves  for  12  years.  Inventions  might  be  brought 
out  which  would  revolutionise  the  whole  thing.  Something  might 
be  said  for  the  other  schemes  rejected  by  the  committee^  and  be 
moved  that  the  whole  question  be  considered  in  committee  by  the 
whole  Vestry,  After  Borae  further  debate,  the  Vestry  b^  60  votes 
to  10  rescinded  their  old  resolution  to  keep  the  electric  lighting 
order  in  their  own  handa.  and  decided  to  discuss  the  situation  in 
committee  at  a  subsequent  meeting. 
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3T31, 


3749. 


STS3.  A    new    or 


3796. 


asos. 


3806, 


3e9«. 


saas. 
asu. 


3859. 


3903. 


390$. 


3934. 


3900, 
39ta. 


Fedruabv  14» 
As'raasttnieut  for  transmitting   telegmphlo  messages  la 

contrary  dlre<itLona   almnltAneonsly    over    a    slagle 

wira.     Max   Hernstein,    proprietor  of   the   firm   of  -Job. 

Fred r.  Wall mann  and  Co,,  HI,    Hatton -garden,   tiondon. 

(Complete  specification  ) 
ImproTementa  in  magaetle  otronlta  nr  parta  off  eireiilta. 

E-nest  WiUon,  64,  St,  John V  park,  Blackbeath,  London. 

FEBitL'ARY    15, 

TranamlUtng  drawlnga,  i^lotnTeai  aketobea,  and  the  Ukm 
by  tatesraph  or  teleptione,     James  Miller  Martin,  115, 

8t.  Vincent-street,  Gla*go«%  '        ■ 

A    metliod  of  oMldAilea   and  lileaelilnff    by   meaaa    ef 

eleetrelyala,     John  Gustaf  Adolf  Rhodin,  I7»  St.  Ahn'S' 

square,  Manchester. 

imp'roved    metbed  of    and    apparatns  for 

generating  eieetrlolty.     Charles  O' Don n ell  Barrows  and 

Charles  Kenry  Smith,  70,  Chancery  lane,  London, 
Improved   meana   for   dlaplaolng,  dfapenlng}  or   OKlla- 

gnlalilng  area  formed  In  liraaklng  aleotrioal  olrei«tti. 

Sidney     Howe      Short,     45,      Southampton  «  buildings, 

Chancery Uane»  London.     (Complete  specification,). 
Improvementa  In    or    eoaaeeted   with    eleetrtoal    ooo^ 

dnotora.      Henry     Edmunds,     47,     Lincoln's -inn-fields, 

Loud on « 
improvementa  In  eleottleal  swlteti  apparatne,     Thomas 

Herbert    Minehall,    Birkbeck     Bank-chamberSt     South- 

am pton  buildings,  Chancery. lane,  London^ 
Improvementa    In   apparatna  for  making  and  lirealring 

elect  rie  olronlta  ai  predetermined  tlmea.     Hans  Otto 

Swoboda,     Birkbeck     Bank  -  cbaraberSj     Southampton- 

bufldings,  Chan  eery -lane,  London. 
Fkbkuary  16, 
Improvementa   In  eieotrio  aeetimnlat^rs.     Alfred  Webb, 

4,  Corporation -street,  Mancheater. 
Improvementa  In  tbe  matboA  of  and  means  employed 

for   eonneetlng    eleotrte  glow    lampa  l«    mala  ooo^ 

dnetors.       Fried  rich     Palm,     F^enny    Bank  -  chambers, 

Halifax,     (Complete  i^peciiication,) 
Improvementa    la    holders    for    eleotrlo    glow   lampa. 

Willi  am  Geipel,  Frederick  AL    T.  Lange,   and  VViUiam 

Rosai  Saltrick,  6B,  Victoria-atreet,  WeatminBtor,  London. 
Improrements  In  deirlees  for  protecting  eleetrlo  inoam- 

deaoent  lampa  from    the   aetlom   of   moiatnre.     Henri 

Beau   and    M.    Bertrand-Taillet,   45,  Southampton-build- 

in^Sj  Chancery -lane,  London. 
ImproTunente  In   anspenslon    deTiees    for  eleotrlo  aad 

other  lampa.     Paulin  tiabriel  Paaquetp  45,  Southampton- 

buildinf^H,  Chancery  lane,  London. 
XmproTOd   faatenlug   for   the   heada    of    eleotrlo    glow 

lamps.     Johann   Kremenezky,  Birkbeck  Bank  chambers, 

Southampton-buildings^  Chancery -lane^  London^ 
Improvementa  In  eleotrlo  safety  fuaee  and  lamp  oo&aoo- 

tions.  E  e  n  r y  Cbar  1  es  ( T  0  ver  an  d  J  oh  n  Hi  Ice  Moflat,  B  irkbeck 

Bank  chambers.   Southampton. buildings,   Chancery-lane, 

London.     (Complete  specification.) 
Fejjkl7abv  17. 
Improvement*  In  eleotrlo  cwltohea.     John   VVilllanis  and 

William  Miller  Walters,  4,  Clay  ton -square,  Liverpool. 
ImproTementa    in    or    relatbig     to     eleotrle    tgnttton 

devteeo    f^r   Internal  -  oomhostlen    engines,       Alfred 

Julius   Bonlt,  111,  Hattoo  garden,   London,     (La  Soci^t^ 

Nouvelle    dm  Etabliaaement^  D^cauville  AiO€|    France.) 

(Complete  specification.) 
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lasi,  ImprerM 


ton. 


4Mt.  A    ti«w    and     luproi^od     t«l«phoiie    itti^port    And    an 

ftntoEDAtlo  clrcalt  ooairolter,  Laia  Duque,  2t},  Hi^h 
Hoi  born,  l^oudon. 

iiM,  ioiproiP«fiiaats  in  switoliGS  for  altorlag  ibo  spood  aad 
dirootl4iii  of  revalaUon  of  oUoirlJ  motora  aad  f^r 
Altai  lac  ^o  ooUf ««  of  tlio  oloetrloai  our  j  oat  rooad  fi«ld 
ma^aatA  VViiUam  RowUnd  Ed^ardH  and  SuptKiiuA 
Foitjt  Boovorj  65,  Chancery  Udo,  London. 

4040.  tmpravemaats  In  or  oonnootad  with  the  dlatxibtitlan 
of  alaoiiioltf  on  the  thiea-wlre  ayatam  with  the 
aeutrai  wire  at  eatth  poteatlal,  Alexaader  Bewicko 
Utackbarn,  Wilfrid  L.  Spence,  aod  ErQest  Sherwood 
WooUard  Moore,  47,  Liucolo'e 4a n ^fields,  London* 

FKBEUARt^   IS. 

na  far   nee   In    coniieotloii    with  e:eetric 
Spaaded  lampe  and    the  like  for  ralalug 
aad  lewarlBf  aasie.     Eicnutid  BainfonJ,  rbarlea  Seddon^ 
and  Sam  Jackson.  Market-place,  Hudder^tield. 
InproTemeata  In  methode  and   apparatus  for  electro* 
thermally  treating    material  a   more    partloaiarly  for 
the     manofactnro    of     oalolum    carbide    and     other 
earbldea  and  the  reduction  of  ores.     Hudagn   Ma&im, 
H77,  Norwood-road,  London. 
~411i.  IinpTOTemente    In    telegraphic    apparatna,       Frederick 
William     Gjiby,    'M,    Chancery- Une        (Bruno     Fidler, 
Auttrrn.) 
iiSl*  Improvements    In    tetephenes.    telegraphs,    and    other 
forms    of  eleotrioal  signalling.      Ernest    WiUon    and 
Herbert  (iodeal,  KiDg'«  Cotle^e,  Strand,  London. 
4139.  Improwementa    tn    ar   relating   ie   eleotrle   arc    tamps. 
Cecil  Milton  Hepworth,  111,  Hii  l  ton  garden  *  L^ndoo, 

FnitRIJAltY    19. 

4IM«  Improvementa  tn  eleotrioaJ  aeenmnlators  or  storage 
batteries.  Thomas  VV'iUiam  Allan  and  Allan  and 
Ad&meon,  Limited,  Lil,  Sc.  V'loceot-street,  Glaj|fow, 

4 1 7a.  Idaprevements  la  the  distrlhatloa  of  eleotrlelty  over 
oleotrlo  railways.  Mtcijelanifeio  Cat  tori,  :i7,  Chancery- 
lane,  London,     ((^ooiplete  ftpeeitication,} 

CSOJL  ImproTements  reiatlnc  to  the  dlsplayal  of  words  or 
devices  by  electrical  lUnmlnation.  Walter  John 
Hubert  Jones,  ll^i  St>uthaaip(on-butldiot{t,  Cbsnoery4acie, 
London. 


un. 


358«. 


1M71. 


94342. 


•I667. 


t71i». 
84490. 

^••ai. 


SPECIFICATIONS  PUBLISHED. 

18U7. 
Kleetrlo    battery  oases  to  render    the  contents  of    the 

osUa  nnapltlahle,  to  facilitate  the  Inttodactlon  of  tho 

eieetroljrte  into  the  oeus,  to  enable  the    level  of  the 

IKinld   to   bo    easily    ascertained,    and    to    faoUltate 

laspeotton  of  the  interior.     ^  abbra. 
Means  for  nso  In  operating  soooessively  two  or  more 

eleotrleal  switches  or  sots  of  switches,     Parker. 
Apparalna^fer  the  eleotro^depoaltien  of  metals.   Hartley. 

(ZingBein,  partly.) 
Bleeuemeter*ptoi>elled  vehicles.     Morris  and  Salom. 
Xlo<yttle  aio  lamps.     Gay  nor. 
Telephone    Installations      and     apparatus      therefor. 

Siemens  Bro*.  and  (^o.,  Limited.    (Siemena  and  HaUke,  I 
Kleetromagnetle  contact  systems  for  eloctrle  rallwaya. 

<frunow,  McElroy,  and  McElroy, 
Xleetrleal  signalling   apparatna   and   dronlta*    Owen, 

Williams,  and  Lk)naldf>on. 
Osnerattea    of    mnltlphase  onrrents    and    multiphase 

eteetromettve    forces  from  slngie*phase  enrronts  and 

slogie-phase  eleetremetlve  foroas  and   to  the  ntUlsa* 

tlon  of  the  same,     rtscheudorfer. 

gear     for    transformers,    reaetaaoe    oolla, 
batteries,  and  tho  iihe.     The  Britiah  ThomBon- 

Hoa^ton  Com^iaoy,  Lumt«<i,  and  HobarU 
Devloe  for  gnldlag  the  oar  bens   In  eloctrle  are  lamps. 

Holmen   und   Elektruche  BaKenl&mp«rifabnk  Kaeck  uod 

Hokten  neseUechaft  mit  benchrunku'r  Haftung. 
E  oetrU  are  iMBp.  Holsten  tind  Eteklrische  BogeoUmpen^ 

fabrtk  Naeck  and  Hobt«n  ( .esellechaf t  mit  Eeechnmkter 

Haflun^. 
C  eetrelytle  methad  af  md   apparains   for  aap  /nlfloa- 

tlen      Nodon,  Bretonneeo,  and  Shcc. 
Applioatlon    of  eteetfle   ptrapulalen  on   railwajs   and 

tramways,     \'ojacck. 
Swltehlag  apparatus  for  transformers  for  alternating* 

enrrant  systems  of  eleetiUal  distrlbntlon.     OKic<)\ 
Bleetrle  swltoh    apparatus  and   eleetrle    wire  blading 
GilberU 

af   aad    means    fer    regnlatlng    alternating* 

dyiae  e^eetrlo   machines    er    distributing 

The    Bntisia    Thomson -Uonstoa     Company, 

Umitid.     iKice. ) 

mmm  9mt  bmklftg  aHamailng-tfiirreftl 
a      The     British     Thornton  Honfton 

I  ontpnnyi  Uiiiit#d.    (Riot.) 


TRAFFIC  RECEIPFS. 


Dover  Tramway  a. — The  traffic  reoea|ita  for  thm 
February  19  were  £104.   r.3s.  9d.    The  tocaJ  rocsalpta  for  lib* 
I80N  are  £747.  17e.  Ud.     The  mileage  open  al  psgeont  b  S| 

Bristol  Tramways. — The  traffic  retams  for  tiM   wagfc 
February  11  were  £2/296.  .')«.  dd.,  compared  wi4li  fi,ISOu  lAi. 
for  the  corresponding  period  of  last  ynnr,  bgtofr  mm  lamwmm  il 

£175.  Km.   4d. 

Birmingham  Tramways. — The  traffic  raoglpla  lor  ikm  ^ 
ending  February    19  ware  £3,525.    199,  7(L,  se  ^oapaffwd 
£3,^22    13s.  7d.   in  the  oorrespondinf  week  in   IWl,   Wb| 
increase  of  £2»>3.  6s,  CM. 

Mv«rpool  Overhead  Ballway.-'Tbe    trafle    t«Oil|ili  of 
railway  for  the  week   ended  Febroary  20  amonafi  lo  H, 
compared  with  £l,ai30  in  the  corresponding  Wiok  ol  Ite 
year,  the  two  amount*  beini?  identical. 

City  and  South  London  Ballwmy.— The  retume  for  tlw 
ended  February  20  were  £1,051,  compared  with  £  1  «044  for  tlio I 
sponding  period  of  last  year,  being  an  iooreaae  of  £7.     Ilie 
receipts   for   the    half-year    amount   to    £tf,MS, 
£S,717  for  the  correeponding  period  last  year, 
of  £162. 

South  Staffordshire    Tramwaya. — The  traffic 
week  ending    February  18   were  £007.  Is,  6d.,  so  eempaml 
£620.   6b.  8d.   in  the  oorreApondinii;  week  of  Ibo  pfoneoi 
The   a^g reflate    reoeiptA   for    the  year  are   £4,  lift  On.  Si 
sKsinet    £3,932.   179.    2d.   in  tho    oorrespooilnig  poiiod   of 
previous  year. 

S.D.  United  Tramways.— The  traffic   rsoolpfts  for   lii 
ending    February    18     were   £«!75.  7t.  ^M*.    so 
£4H4    Is.   Hi.   in   the  corres(X)ndtng  week  in  the 
being   a  decrease  of    £9H.    14e.    Hd.     The  nnmbor'el 
carried  was  05,874  in   189«  i^nd  73,ri<J3  in   IW.     Tbo 
returns    up    to   date   are    £2,H63.    12«.    8d.,    oe 
£2,947.  IOj.  M,  laet  year,  being  a  decrenee  ot  M«^  ISa. 
mileage  open  is  the  same  ss  last  year — vtx.,  §  miloi. 


COHPAMIBS'  STOCK  AKD  SHARE  LIST. 


IMdism  Elsecrie  Bepply  Company 

I OeiopeDy,  OtOlnsry    .^.. 

Nod.  Cttia.,4pweeDt.  FMl 

14  p«r  oenl  Oebmlare  fiieelr    . . 

«{  Mir  cent  tnd  Oebenteie  §lo«ft 

Calli>tid«t*a  CatiU  Oootpatiy  "  "^  " 

Of  OliiafT     . 

C«Dtrftl  Lojcuioy  iUll 


Ivsy,  Oidlnsfy 
TnL  Half-Shiifsi. .  .1  • 


Oh&rtnc  Crou  a&d  l^iraod  . . , .  , 
ii  i>er  c«nt  Cam.  Pr«l 


Cbelae*  KitctrlcUy  Conpaaj 

4|  par  csot,  D«oenti 

City  of  London,  OrdlDvy 


■  ProT.  Cert 

6  p«r  o9uL  Cumula^lT*  fief- 

^-^  b  per  ceDL  D«b«ntiii«  at«j«a 
GIty  and  douth  Laodoo  RaUvmy,  Cos 

4  per  o»nt,  I>«b«atiars  Siocft 

— h p»r  o«Dl.  rral.  4hafis  .... 

,,  ,,  „      Tl4     ..*•»•••. 

Coojity  of  Lnedoo  sad  Snub  Prorliictal  Oe., 

4  psf  oeot.  C?iwiu  Fnl 

Orooiploo  aad  Go.,  T  par  ««eL  4 

"  6 Mf  o*nU  Debvotaras  .•.••*«•»••«««»***#••«••< 
Sdlioo  see  Svis  VniimA  Ofdiasiy. 

— ^~  6  par  cent  Dvb«nlafet  .*..,,„„••• ^ 

i  pw  SfOV  Dib.  8l<Kk.  ftsd.,  « ..,.. 

llsetric  Ceestreetles,  Umiua  ,. 

Tpsr  flsot.  OamtdaUrt  tnJ.  *...« ••,« 

glmort'i  Coppvr  DvpoillUsf .........«...,,,,,..*.»« 

glfflur*!  Wlr«  Gompauf.. ^ 

W.  T.  UaaUy'i  T»lcf|r«ph  Worbt, 
T  psr  o«et  rri ' 


taferveee 


ik^t  oeev  DeiMntert* 

ftoQie't«>n(>SM  Oompanjr.  Otdlaavy 

« >  T  per  oMit.  Fttnrsoee  . . . 

I&dls  attbb«r  and  Qetta  Pwdia  Wgtfts 

«|  psr  oeat.  UsbmuiTM    

MMijiCtoe  sad  Eal^tibrldo*  Ordltttty 

4  psf  eeek  Frof. 


Loudon  Blsctfle  t$ttpphr,  Ordlnarjr  .....,.....«**, 
M«lrvp<»]U*a  KlsettlO  sepplf .  Umltsd,  Ofd.  MOk 

«4  p«r  osnt  flrai  Mottgn^i  PsbtalOte 

:«&U«ruftl  f  «i«pboe«,  Ordlnsry 

. — —  9  p«r  esat.  Oea.  f)r«t  Prel . 

•  ptr  osat  Oea.  iseuud  1^ 

ft  pw  esok  9ea.  Osai.  Tbltd  Ptsl ,  Xsw  MIMM 

M  percMiL  fM.  OftacO.ftsd* *...,.... 

KoUlng HIU Ceoipeay    .....,., .*... 

OrUatal,  LlBltsd^  dl  sbsrtt ..,....•..„»•. 

"    -  itft iihana  ,,......,.....,.,.. .««««,*..*»••*  .* 

AU  ibarM    ., «.......*..,....««**...•.• 

OrlsnUI  I«Ii»phuae  and  Sla^tltOoapeay. 
B^iyal  fieoUlcat  Oawpasf  ti  MuaUesI  • 

44  per  esat.  first  Sbsr    " 

fiomli  Loodeo  Sitcttf  -  6spp|y. 
91.  Jatasi  •  md  FaU  Mall.  Usil 


THfi  ELECTRICAL  ENGINEER,  MARCH  4,  1898, 


NOTES. 


MS  Telegraphy. — ^The  Italian  Government 
red  a  Ifarconi  plant  to  be  used  as  an  experiment 
rship  "Measagero." 

SjcUliitloiL — It  is  proposed  to  join  to  the 
oal  Exhibition  of  Commerce  to  be  held  in  Lyons 
di  to  May,  1808,  a  special  exhibition  of  acetylene 
X^n.    A  local  committee  is  to  be  the  governing 

ie    Ziiglit    in    Railway    Carriaffee.— We 

d  that  the  railway  carriages  on  the  East  and 
Dction  and  Stratford-on-Avon,  Towcester,  and 
fooedon  Kailways  are  now  lighted  by  electricity. 
Hj^t  is  much  appreciated  by  the  travelling  public, 
I  of  the  system  on  which  it  is  effected  are  not  yet 


■leotrioal    Bxhibitien.— An 

>od  general  trades  exhibition  is  to  be  opened  at 
ity  Hall,  Birmingham,  on  the  10th  inst,  by  the 
ir  of  that  town.  The  exhibition  has  been  well 
by  electrioal  firms,  judging  from  the  well-known 
he  list  of  exhibitors  sent  to  us.  It  will  remain 
April  30. 


lotematienale  d'Antomebiles. — An 
named  as  above  will  be  opened  in  Paris  on 
898^  in  the  Tuileries  Garden,  and  will  remain 
Folj  3.  The  exhibition  is  organised  by  the 
I  Clah  of  France.  Full  details  of  the  admission, 
p.,  can  be  obtained  from  Messrs.  F.  Th^vin  and 
4^  place  de  TOp^ra,  Paris. 

ml  XiisineerB  (Royal  Bngineere)  Volnn- 

le  headquarters  of  the  corps,  at  13,  Victoria- 
Btminster,  are  now  open  during  the  week 
excepted)  from  11  to  4,  between  which  hours 
mnation  in  reference  to  the  corps  can  be  given 
a.  On  Monday  and  Thursday  evenings,  at  8  p.m., 
a  officers  are  in  attendance  for  the  purpose  of 
;  aj^Iications  and  enrolling  recruits. 

httOBia  Fhotographio  Bziabition.— H.E.H. 
of  Wales  has  graciously  consented  to  open  the 
at  the  Crystal  Palace.  Intending  exhibitors  are 
lie  that  the  date  of  opening  of  the  exhibition  by 
Highness  has  been  fixed  by  him  for  Monday, 
and  not  Wednesday,  April  27,  as  originally 
.  The  latest  date  for  the  reception  of  exhibits 
etkm  will,  therefore,  be  two  days  earlier  than 
Med. 

I  duunber  of  Commeroe.  —  The  annual 
the  Chamber  will  take  place  at  the  Hotel  Cecil 
f,  March  22,  at  6.30  for  7  p.m.  The  chair  is  to 
ly  Sir  Albert  K.  Rollit,  D.C.L.,  LL.D.,  M.P., 
In  addition  to  the  above,  we  are  informed  that 
■id  last  monthly  dinner  of  the  1897-98  session 
iaea  on  Tuesday,  March  15,  at  6.15  for  6.30  p.m., 
iiDesdero  Restaurant^  Shaftesbury  -  avenue,  W. 
Bt  for  discussion  will  be  "Adulteration  and 
ntation.'' 


L — Messrs.  Whittaker  will  publish  very 
IS  following  books  :  "  Alternate  Currents  in 
tfanslated  from  the  French  of  Loppe  and 
bf  F.  J.  Moffett^  A.LKR,  electrical  engineer  to 
tjf  LsgoSp  West  Africa;  "Electrolytic  Methods  of 
'tnmshted.and  adapted  from  the  German  of  Dr.  B. 
i.ljf  J.  B.  Cu  Kershaw,  F.I.C. ;  and  a  volume  on 
ghj,"  by  S.  Botlcme,  a  well  known  writer  for 
9ie  kiadrsd  subjects ;   and  the  same  publishers 


will  also  issue,  in  conjunction  with  the  General  Electric 
Company,  "  A  Popular  Guide  to  Commercial  Telephony," 
by  M.  Byng,  M.I.E.E.,  and  F.  G.  Bell. 

Merohandise  Marks.  —  A  memorandum  has  been 
recently  issued  by  H.M.'s Customs  in  regard  to  the  marking  of 
goods  imported  for  home  consumption.  This  memorandum 
gives  detailed  illustrations  of  the  methods  of  marking  which 
will  meet  the  requirements  of  the  Customs,  and  will  remove 
many  of  the  anomalies  which  have  formed  the  subject  of 
protests  from  time  to  time.  The  first  paragraph  of  the 
memorandum  is  as  follows :  "  Foreign  goods  imported  into 
the  United  Kingdom  which  do  not  bear  any  marks  what- 
ever, either  on  the  goods  themselves  or  on  the  packages  or 
wrappers  containing  them,  are  not  required  to  bear  any 
qualifying  statement  or  indication,  such  as  *  Made  abroad,' 
*  Made  in  Germany/  etc.'' 

Australian  Land  Lines. — From  a  Renter's  telegram 
we  learn  that  a  joint  deputation  from  the  Melbourne 
Chamber  of  Commerce  and  the  Melbourne  Chamber  of 
Mines  waited  recently  upon  the  Hon.  J.  G.  Duffy,  the 
Po8tmaster>GeneraI,  and  strongly  protested  against  the 
delays  to  which  cable  messages  were  liable.  The  deputa* 
tion  furnished  evidence  that  these  delays  were  almost 
entirely  traceable  to  the  South  Australian  lines.  Mr. 
Duffy,  in  the  course  of  his  reply,  announced  that  the 
Eastern  Telegraph  Extension  Company  had  offered  to 
extend  the  proposed  new  Cape  cable  from  the  Cape  to 
Mauritius,  and  thence  to  Albany  and  Adelaide,  provided 
the  Australian  Governments  would  agree  to  renew  their 
present  subsidy  of  £32,400  per  annum  for  20  years. 

The  Conduotivity  of  Aluminium. — Some  careful 
tests  as  to  the  effects  of  impurities  on  the  electrical  con* 
ductivity  of  aluminium  have  recently  been  communicated 
to  the  Franklin  Institute.  The  results  show  that  with 
1^  per  cent,  impurity  the  specific  conductivity  of  the 
aluminium  was  55  per  cent,  that  of  copper.  If  the 
impurity  were  decreased  to  1  per  cent.,  this  figure  rose 
to  59  per  cent.,  while  for  ^  per  cent,  of  impurity  the  con- 
ductivity is  61  per  cent,  that  of  copper.  Finally,  with 
absolutely  pure  aluminium,  a  specific  conductivity  of  67  per 
cent,  that  of  copper  is  obtained.  So  if  the  price  of  this 
new  metal  of  commerce,  when  pure,  can  be  reduced  until 
it  costs  one-third  less  than  copper,  it  can  compete  com- 
mercially with  this  latter  metal  as  an  electric  conductor. 

Great  Grooseberries  in  Mareh.  —  The  Vienna 
correspondent  of  the  Daily  Chromde  says  a  wonderful 
invention  has  just  been  made  iu  Austria,  consisting  of  an 
apparatus  called  **  Ftjrnscher  "  (far  seer).  The  apparatus 
renders  visible  an  object,  wiih  ail  its  colours,  situated 
"round  the  corner"  at  a  great  dibtance,  by  means  of 
the  transformation  of  light  waves  into  electric  waves.  In 
other  words,  the  machine  conducts  optic  appearances  along 
electric  wires  and  renders  them  visible  in  another  'place. 
The  owners  of  the  patent  which  has  been  taken  out  are 
boasting  that  it  will  be  the  cloa  of  the  Paris  Exhibition. 
The  inventor  is  a  poor  Polish  village  schoolmaster  named 
Szczepanik.  The  apparatus  is  in  the  shape  of  a  telephone 
box.  We  wonder  the  correspondent  survived  the  intro- 
duction to  a  gentleman  with  such  a  name. 

Munioipal  Authorities  as  Traders. — The  case  of 
the  Leicester  Corporation  v,  Warren  Hill,  reported  else- 
where in  this  issue,  raised  the  question  as  to  whether/ 
corporations  are  entitled  to  enter  into  trade  competition 
with  the  ratepayers.  The  judgment  is  not  to  hand  at  the 
time  of  writing  this,  but  the  London  County  Council  has 
had  no  doubt  on  the  subject.  If  the  Progressive  party  are 
returned  to  power  by  yesterday's  election,  and  allow  their 
extreme  members  free  head,  Leicester  will  be  put  into  the 


shade  in  such  matters.  Even  then  the  legal  question  may  he 
raised,  and  perhnps  the  law  may  stem  the  tide  of  municipal 
hakeriea,  clothing  estahlishments,  and  general  stores,  estah- 
Hshed  to  cater  more  for  the  employes  than  the  community. 
This  last  stigma  cannot  be  cast  at  the  Leicester  Corporation^ 
aa  their  electricity  department  is  conducted  on  thorough 
businesa  principles. 

Railway  Accidents  as  a  Profession. — ^The  Sited 
Railway  Hevitw  gives  the  following  account  of  a  professional 
contortionist  who  has  chosen  for  a  vocation  the  dislocating 
of  his  hip  joint  when  the  circumstances  are  favourable  to 
seeuring  a  verdict  for  damages  against  a  railroad  company. 
Some  months  ago  a  man  fell  on  the  platform  of  a  passenger 
station  near  Indianapolis,  having  caught  his  heel  in  a  crack, 
and  the  result  was  a  dislocated  hip.  The  company  settled 
for  £440  and  attorney  s  fees,  and  extended  courtesies  in 
the  way  of  furnishing  trani^portatiou  for  the  man  and  his 
nurse,  etc,  i^>uite  recently  a  similar  accideot  occurred  in 
Tirginia,  and  a  claim  of  damages  presented.  The  man  had 
been  seen  the  day  before  hunting  about  the  platform  for  a 
hole  in  which  to  catch  his  heel^  and  a  traveller  who  was 
present  recognised  him  as  the  victim  of  the  "  accident  **  in 
Indiana.  The  Virginia  road  did  not  settle  his  claim,  and 
the  Indianapolis  company  want  his  present  address. 

The  PhonoRraph*  —  The  Edison-Bell  Company  are 
introducing  into  thi^  country  some  new  and  cheaper  types 
of  phonographs,  which  they  hope  will  be  taken  up  commer- 
cially. Much  stress  is  laid  by  the  company  upon  the 
penny-inthe-slot  machines,  for  which  there  seems  wide 
possibilities  ahead,  and  upon  the  new  clockwork  motor 
instrument.  A  representative  of  the  FiiiancicU  News  has 
ascertained  a  further  point  of  interest  in  respect  to  these 
phonographs.  That  is  that  the  new  machines  are  to  be 
largely  used  for  the  purpose  of  teaching  foreign  languages. 
Already  a  complete  course  in  French  has  been  transferred 
to  cylinders  by  a  member  of  the  Academic  Franraise,  and 
these  cylinders  will  presently  be  obtainable  for  48.  or  5s. 
by  iiudeDta  who  prefer  lo  perfect  themselves,  both  in 
grammar  and  pronunciation,  with  the  aid  of  the  phonograph. 
Schools  in  future  will  thun  be  able  to  dispense  with  the 
services  of  the  foreign-language  master,  hb  far  as  pronuncia- 
tion is  concerned,  and  no  doubt  the  phonograph  would  keep 
the  boys  in  almost  as  good  order. 

An  Electric  Fog  SisaaL— An  electric  fog  signalling 
apparatus  ih  being  tried  on  the  railways  at  Wimbledon  and 
Clapham.  The  fMUif  MaU\i  description  of  the  apparatus  is 
as  follows  :  *'It  consists  of  a  large  wheel  placed  at  the  side 
of  the  line  near  a  station,  and  containing  round  its  circum- 
ference 32  barrels,  eaeh  holding  two  cartridges,  A  sea»nd 
rail  laid  down  near  the  apparatus  is  depressed  by  the 
passing  train,  and  in  its  lam  pulls  back  and  then  releases 
a  haknmer,  whifh  strikes  a  cap  and  explodes  the  two 
cartridges.  By  means  of  u  rod  attached  the  machine  is 
automatieaily  reset  when  tlie  train  has  passed,  and  the 
hammur  returns  into  position  to  6re  the  next  barrel  it 
is  cormected  by  electricity  with  the  signals,  and  the  man 
in  the  box  can  set  or  disconnect  it  by  touching  a  button. 
The  disconnection  is  worked  by  a  magnet^  which  draws 
down  the  hammer  and  prevents  firing.  Moreover,  a  tell- 
tale  in  the  box  shows  the  signalman  exactly  when  the  train 
ftres  the  cartridges,  and  if  the  line  is  clear  he  presses  a 
buttooi  which  rings  a  gong  close  to  the  engine.  The 
timin  can  thus  pr:>ceed  without  loss  of  time,  and  often 
without  slackening.' 

A  lATg^e  Dynamo.  —What  our  New  York  namesake 
says  is  the  largest  generator  ft>r  electric  traction  work  ever 
built  is  now  under  construction  at  the  works  of  the  (teneral 
Kleotrio  Company  at  Hchenectaily.  When  Hnished,  it  will 
be  installed  at  the  Logan  street  Station  of  the  Ijouisville 


iiailway  CJompany,  LouisviiJe^  Ky.     ^n  hct 
diameter  the  armature  of  this  generator  eiOlM 
ported  over  the  railroads  in  its  completed  •Ute,  i 
or  on  its  side.     The  generator  will,  therefore,  be 
in  Louisville.     The  completed  machine  will  have  \ 
an  output  of  2,400  kw„  or  3,000  h.p,  and  will 
at  a  speed  of  75  revolutions  per  minute  by  a « 
cross^ompound  engiue,  to  be  furnished  by  tlie 
pany.     The  generator  will  be  constructed  to  etai 
load  of  about  one-third,  so  that  the  capaciljr  fci  \ 
emergencies  may  equal  3,200  kw.  The  principal  die 
of  the  machine  will  be  as  follows :  diameter  of 
19ft.  ;  width  of  field  frame,  4ft.  lin. ;  diameter  of  i 
12ft.  9iu  ;  diameter  of  commutator,  9ft.  Jin. ; 
shaft,  2ft.  3in. ;  toUl  weight  of  armature  and 
83,000lb. ;  width  of  armature,  6fk  ;  width  ol 
21in.  ;  total  width  of  generator,  77tii.     The  Wsl\ 
generator  complete  is  174,0001b. 

Idghtning  and  Earthquake  Daaiac*>>  ^ 
ingB, — The  increase  in  height  of  a  botldllig  i 
liability  of  its  being  struck  by  lightaiag, 
danger  from  earthquakes.  The  use  of  i 
buildings  tends  to  prevent  damage  from  be 
causes^  and  the  question  is  well  taken  up  by  Ifr* 
Jenney  in  this  month's  numl>er  of  Cassi^r's  Ma 
author  points  out  the  obvious  fact  thai  the  troo  1 
acts  as  a  most  efficient  lightning  coodaeAoi 
the  Home  Insurance  Building  in  Chica^ 
lightning  on  one  corner  some  time  ago»  the 
WHS  the  displacement  of  a  few  bricks  where  i 
entered  the  cornice  to  reach  the  steel, 
was  taken  off  biirmlessly.  There  is  no  i^ioo 
person  ever  having  been  injured  by  lightniof 
steel  or  iron  frame  building,  or  when  on  boanl  of  a] 
iron  ship.  Earthquakes^  also,  are  lest  likely  to  th 
buildings  with  steel  frames,  although  the  slOB 
facing  may  be  damaged.  The  author  adriaei 
additional  nbs  in  the  partitions  and  external  wil 
the  masonry  is  firmly  anchored.  In  sueh  a 
locality  liable  to  earthquake  shocks  all  theparUt 
be  of  concrete^  with  steel  rods  embedded  m  U. 

Electrical    Bliiiliig    Madthhiegy.  —An    ii 

visit  of  minitig  atul  electrical  engineers  wma 
works  of  Messrs.  Krnest  Scott  and  MoantaiQ  last  I 
to  inspect  a  typical  collection  ol  eleetrienl  an 
The  greatest  novelty,  perhaps,  was  4n  eledricnl  i 
machine  for  the  I>igl>y  Colliery  Companji 
disc  of  a  suitable  diameter,  to  cut  4fL  6in. 
by  a  motor  of  30  h.p.  Another  exhthil  thai 
much  attention  was  the  set  of  I4in*  by  Idio. 
mining  pumps  (high  lift),  capable  of  dsliveiioc  1 
per  minute  against  a  head  of  750ft  This  n 
Amiston  Coal  Company,  as  weie  two  aOO^untt 
for  driving  pumping  machinery,  and  three  BQ^f 
for  the  same  purpose.  Great  interest  waa 
electric  locomotive,  fitted  with  a  26-h.p.  motor  and  j 
for  a  2iu  gaug^.  It  is  suitable  for  mines  or  for  < 
underground  work.  It  is  the  fifth  or  sixth  (I 
being  in  use)  built  for  Messrs.  Walter  Scoti  and 
Newcastle  oontractors^  in  connection  with  iheir 
Ix>ndon  Central  Railway  Company.  There 
ventilating  fans,  with  motors  combiiitd,  «|iahle  el] 
ing  10,000  cubic  feet  of  air  per  rninnle  at  tin.  air  ] 
and  a  number  of  electrically'driTen  raining:  pus 
on  view. 

BfnaloiiMa    Kleotrio    Lighting.  —  Mr, 
Koasiter  sends  us  a  pamphlet,  of  whicti  he  is  thej 
entitled   '*  Notes  on   Munidpel  Bleetfffa 
hardly  understand  the  general  purport  of  ibi* 


THE  ELECTRICAL  ENGINEER,  MARCH  4,  1898. 


259 


(filiei 


■Uth  coDsistt  of  a  few  statements  on  the  general  condition 
rf  numieipal  electric  lighting  and  a  series  of  tables.  The 
tdilas  are  averages  of  the  cost  of  generation,  capital 
Ha^nditiire,  units  sold  per  annum,  etc.,  of  different-sized 
ipal  stations.  As  the  author  justly  states,  the  figures 
the  means  of  a  number  of  station  results  after 
ly  high  and  low  returns  have  been  left  out.  No 
ice  is  made  between  direct-current  and  altemate- 
t  stations,  and,  of  course,  the  local  conditions  are 
in  taking  the  average.  The  results  are  interesting, 
perhaps  more  interesting  than  useful.  They  tend  to 
the  establishing  of  small  stations,  as  the  average 
show  that  such  small  stations  must  charge  high 
at  first  to  make  the  works  self-supporting.  The 
given,  as  price  per  unit^  are  higher  in  this  case  than 
obtained  at^  at  leasts  three  stations  we  know  of  where 
on  lower  prices  profit  is  earned.  In  fact^  while  recognis- 
author's  careful  work,  we  object  to  averages  for  such 
and  consider  it  better  to  work  to  single  returns 
keal  conditions  agree. 

Itoetriolty  v.  Inoandasoent  Gas. — On  numerous 

nses  issued  recently  we  have  learned  that  the 

lesosnt  gaslight  had  taken  the  lead,  both  for  interior 

and  street  lamps,  and  that  competition  on  the  part 

dsetricity  was  impossible.  Paper  facts  are  not  conclusive, 

hence  we  do  not  undertake  here  to  criticise  the  figures 

prospectuses,  but  only  assure  those  persons  respon- 

for  drafting  them  that  they  will  not  see  many  happy 

if  they  are  held  responsible  for  the  fulfilment  of  the 

given.     The  incandescent  gas  mantles  give  a  good 

when  new,  but  this  does  not  last^  and  we  have  noticed 

most  marked  fadling-off   in  the  staying  power  of    the 

ides  lately.     Perhaps,  however,  the  evidence  of  change 

mm  from  one  system  to  the  other  is  wanted.  In  this 
■sspeet  the  Army  and  Navy  Stores  lead  the  wdy.  For 
Imy  years  they  have  been  lighted  throughout  by  incan- 
ShsBent  gas  bomers,  and  the  directors  should  know  the 
Idraotages  as  well  as  the  disadvantages  of  the  system. 
SMI,  they  are  now  discarding  these  burners  in  favour  of 
%ib  enclosed  arc  lamps,  with  a  marked  benefit  in  th^  appear- 
■M  of  the  various  departments.  We  understand  that  the 
^Steosphere  after  a  busy  day  is  also  much  purer.  This 
Ibsfeanee  is  one  of  many ;  and  central-station  engineers  and 
tte  pablic  are  now  banning  to  reap  the  benefits  and 
Pfnfiu  derived  from  larger  outputs  and  decreased  prices 
1^  mut.  / 

*  Ktootiie  Stghftinn^on  Bidlwaars.— A  correspondent 
hi  the  TimeSf  writing,  on  American  railways,  says  that 
Nhs  English  signalling  system  is  on  the  whole  unequalled 
^  the  world  may  be  ^en  for  granted.  But  our  system 
hpsw  up  a  generation  back,  and  rests  on  the  employment 
fsl  fanman  agantSi  who  may  be  stupid,  or  go  to  sleep, 
^fOHihly  even  may  strike.  The  Americans  began  later,  and, 
grafting  by  onr  experience,  have  begun,  so  to  speak,  on  a 

"^ plane.     At  all  the  most  modern  termini — ^in  Boston, 

rJmmj  Gtyy  Philadelphia,  St.  Louis,  and  many  more— our 
l^^bny  levers,  needing  a  strong  man  to  pull  them  over,  are 
,  ngheed  fay  small  handles  like  bell  handles  that  a  lady  could 
^Mfe  with  finger  and  thumb.  The  actual  movement  of  the 
^ivitdies  and  signal  arms  is  done  by  compressed  air,  which 
nrdessed  or  cat  off  by  an  electric  current.  Out  in  the 
!  i|ai  country,  where  there  are  no  complicated  shunting 
^  Botements  to  be  effected,  the  signalmen  disappear  altogether, 
'  isd  the  trains  as  they  pass  over  the  line  signal  each  to  its 
with  unfailing  precision  that  (a)  the  section  in 
is  occupied,  or  (b)  that  the  section  in  front  is  clear, 
^  kt  the  section  next  but  one  occupied,  or  (c)  that  at  least 
Iso  seedoBS  ahead  are  dear.  It  is  commonly,  and,  the 
^  WfTsspepdent  belieTes,  truly  reported, .  that  the  Board  of 


I 


Trade  is,  to  speak  within  the  mark,  not  anxious  to  encourage 
automatic  si^ialling  here.  In  view  of  the  great  perfection 
which  the  system  has  now  reached  in  America,  and  the 
rapidly  rising  expenses  of  English  railways,  it  is,  he  submits, 
high  time  that  in  the  public  interest  this  obstructive  attitude 
should  be  modified. 

Self-Charging  Kleotrlo  Traotion. — It  is  well  known 
that  to  succeed  nowadays  in  any  branch  of  industry  means 
specialisation  and  hard  work.  This,  carried  to  excess,  tends 
to  brain  fag  and  incoherence.  The  British  Motor  Company 
appears  to  be  suffering  in  this  way,  judging  from  their 
recent  notice  to  the  public.  From  this  we  learn  that 
"  During  the  last  two  years  the  British  Motor  Company 
has  bsen  steadily  acquiring  the  latest  forms  of  motor  and 
electric  traction  now  so  much  in  vogue  abroad.  A  great 
change  in  the  systems  of  traction  in  this  country  is  rapidly 
approaching.  The  British  Motor  Company,  Limited,  have 
recently  acquired  the  self-charging  system  of  the  well-known 
electrician,  Mr.  L.  Epstein.  Epstein's  system  entirely  does 
away  with  all  the  great  disadvantages  hitherto  felt  as  to 
the  charging  of  accumulators  for  tramcars,  electric  cabs, 
and  other  vehicles.  By  this  system  the  celebrated  Daimler 
motor  is  brought  into  requisition,  and  while  the  electricity 
ignites  the  charge  in  the  motor,  the  motor  charges  the 
electricity.  The  motor  is  a  very  small  one,  and  is  kept  as  a 
valuable  reservoir  of  power,  which  can  at  any  time  be 
turned  on  to  charge  the  electric  accumulators."  The 
advantages  of  this  self-charging  apparatus  are  said  to  be 
"  no  noise  of  a  steam-engine,"  "  no  smoke,"  "  no  steam," 
"  no  cinders  nor  sparks,'*  "no  accumulator  losses."  This 
seems  very  funny  as  accumulators  are  used,  and  we  note 
that  "  no  smell  "  is  not  claimed.  Seriously,  it  would  be 
better  to  get  a  technical  man  to  write  such  notices,  as  the 
above  disjointed  and  ill- worded  description  is  not  creditable 
to  the  company.  The  fact  that  "  the  motor  charges  the 
electricity  "  is  perhaps  the  best  example  of  what  we  mean. 

Bftglas  as  Short-Cironits.— The  Journal  of  Ekdriciiy 
of  San  Francisco  contains  an  account  of  a  fault  on  a 
10,000-voIt  transmission  line  caused  by  a  pair  of  eagles. 
It  occurred  on  the  line  of  the  San  Joaquin  Electric  Com- 
pany, which  was  so  badly  shorted  that  the  supply  was 
interrupted.  Linemen  were  sent  out  at  once  to  ascertain 
the  cause  of  the  trouble  and  repair  the  broken  circuity  and 
after  having  gone  over  several  miles  of  line,  they  reached 
a  mountain  top  about  five  miles  from  the  power-house, 
where  the  break  was  discovered.  As  to  the  cause  of  it, 
there  were  found  the  scant  relics  of  two  grey  eagles,  con- 
sisting merely  of  one  skull  and  four  feet  and  parts  of  legs. 
Two  of  the  talons  were  clutched  tightly  to  the  line  wires 
in  literal  realisation  of  the  grip  of  death,  while  the 
remaining  two  feet  and  parts  of  legs  were  free  from  the 
marks  of  roasting,  or  rather  from  the  burning  to  a 
crisp,  that  characterised  the  feet  that  clutched  the  wires. 
Not  a  vestige  of  the  bodies  or  feathers  of  either 
bird,  nor  of  the  head  of  one  of  them,  could  be  found. 
Another  interesting  specimen  was  found,  however,  which 
shows  the  terrific  heat  of  the  electric  arc.  The  soil .  along 
the  pole  line  <it  the  place  indicated  consists  of  pure 
granitic  sand,  which,  wherever  the  wire  touched  the 
ground,  had  become  melted  into  glass,  and  even  a  piece  of 
quartz  had  been  fused  and  run  in  together  with  the  glass. 
The  circumstance  of  the  accident  suggests  a  theory  for 
it,  as  evidently  the  two  eagles  alighted  on  different  legs 
of  the  three-phase  circuit  within  close  proximity  to  each 
other,  that  they  actually  came  into  contact,  and  in  so  doing 
formed  a  short-circuit,  which  not  only  incinerated  the  eagles, 
but  threw  the  wires  into  short-circuit  and  burned  them  off. 

Berly's  Universal  Bleotrioal  Direotory,  1898. — 

The  new  red  book  has  just  reached  us,  and  we  note  that 


it  IB  larger  than  aver.  We  have  oot  counted  the  oamee 
and  addrosaei  collected,  but  the  compilers,  who  ought 
to  know»  aaiure  ua  that  the  Britiah  alphabetical  section 
now  contains  about  0,918  distinct  names,  the  Continental 
section  7,872  names,  the  American  section  4,080  names» 
and  the  Colonial  section  1,924  namea*  This  makes  a  grand 
total  of  25,794  entries,  and  gives  appro}dmately  1,136 
names  of  individuala  and  firms  more  than  were  contained 
in  the  book  for  1897.  For  simplicity  and  facility  of 
reference  the  directory  is  divided  into  four  groups — namely, 
British,  Continental,  American,  and  Colonial — which  are 
again  subdivided  into  alphabetical  and  classified  sections. 
A  geographical  section  is  given  for  the  British  engineers, 
which,  under  the  heading  of  the  various  towns,  gives  the 
electrical  engineers  in  those  towns  and  their  addresses. 
This  will  make  the  directory  a  useful  travelling  companion 
for  those  few  engineers  who  like  to  look  up  their  electrical 
brethren  when  on  holiday.  If  there  is  a  fault  t^  be  found 
with  this  new  directory,  it  is  that  the  trades  are  too  much 
olaasified,  and  hence  well-known  contracting  firms  do  not 
appear  under  some  headings.  This,  we  know«  is  a  financial 
matter,  but  take,  for  instance,  the  classified  trade  of 
*' Catalogues  and  Price  Lists/'  We  find  on  reference 
that  these  are  not  printers  of  the  commodity  in 
question,  and  that  apparently  only  nine  electrical  firms 
issue  catalogues.  Again,  under  "  Central  Station  Coti 
tractors,"  we  miss  a  number  of  well  known  names.  Wo 
think  it  would  be  advisable  to  restrict  the  headings,  and  to 
thus  get  the  entries  more  complete  under  each.  The 
present  volume  is  a  most  useful  one,  and  well  worth  the 
price  eharged  (6s.). 

Wave  Blatora.— The  idea  of  harnessing  the  waves  of 
the  sea  is  not  new,  but  the  diSicultiee  arising  from  a  rough 
sea  are  not  easily  overcome.  The  Sireei  ItaUimy  Emitfr 
publishes  details  of  some  expentnents  which  have  been 
earned  on  in  California  to  determine  the  merits  of  various 
wave  motors.  The  installation  was  made  at  a  point  on  the 
ocean  beach  three  miles  north  of  Uedondo,  and  alK)ut 
18  miles  from  Los  Angeles,  to  which  has  been  given  the 
name  Potencia.  A  wharf  26ft  wide  was  built  out  to  a 
distance  of  550ft,  at  which  point  the  swells  usually  begin 
to  break,  and  three  motor  floats  placed  at  the  other  end. 
The  energy  of  the  waves  is  utilised  by  means  of  floats,  which 
Operate  vertical  hydratdic  compreasors,  or  pump  cylinders, 
which  are  in  turn  connected  with  a  large  storage  pressure 
tank  of  heavy  steel  The  movement  of  the  waves  raises 
and  lowers  these  floats,  and  in  doing  so  pumps  fresh  water 
from  a  small  reservoir  into  the  pump  eylimlers,  and  forces 
it  into  the  storage  preesure  tank,  where  by  compressing  the 
air  contained  in  the  tank  the  water  becomes  subjected  to 
a  very  high  pressure.     It  flows  out  of  the  tank  through 

ii022ie,  and  impinges  upon  the  buckets  of  n  Pelton 
waterwheel.  by  which  is  driven  the  dynamo  or  other 
machine  to  be  operated.  From  the  waterwheel  the  water 
flows  back  to  the  reservoir  from  which  it  was  originally 
taken.  The  a<  cumulated  pressure  in  the  pressure  tank 
exerts  itself  upon  the  pump  pistons,  so  as  to  offset 
the  weight  of  the  floata  tending  to  draw  such  pistons 
down  ;  the  result  is  that,  daring  storm  periods^  the 
floau  ride  upon  the  crest  of  tha  waves  and  are  not  per- 
mitted to  drop  into  the  trough  of  the  sea.  Mr.  Wright 
is  the  first  inventor  to  overcome  this  diflicdty  with 
wave  motorti  which  hat  heretofore  been  considered 
msttrmoantaUe.  By  reports  of  tests  made  on  16  conaecu 
live  days  in  Daoember  last,  during  which  the  condition  of 
the  tea  and  weather  varied  from  calm  to  stormy*  and  the 
number  of  waves  per  minute  from  three  to  eight,  the 
power  developed  varied  from  2  5  h.pi  to  3  S  h.p.  per  float ; 
tills  is  the  ]>ower  developed   at  the  waterwheel.     It   is 


stated  that  the  variations  in  the  power  developed 
to  varying  conditions  under  which  the  motor 
The  cost  of  these  works  are  not  given,  hot 
have  examined  the  plant  report  that  properl/ j 
floats  might  be  relied  upon  to  develop  6  h.p. 

The   Formation  of   Oione* — Maiart.  W. 

stone  and  W.  T  Evans  read  a  paper  before  tlii 
Society   on   the   17th   ultimo  on    **Ol 
InHuence  of  the  Silent  Discharge  of  Electricsly  i 
spheric  Air/'    They  found  that  when  air  is  sab 
action  of  the  silent  discharge  it  first  oontracti 
able  extent,  and  then  re  expands   rapidly  until 
nearly  occupies  its  original  volume.   The  rendoa  i 
trace  of  nitric  peroxide.     The  following  axe 
chief  conclusions  arrived  at  from  a  study   oC 
phenomena.     Oxygen,  when  diluted  in  nitix)gen«  \ 
air,  yields  a  very  large  proportion  of  ozone ;  M  1 
cent  of  the  oxygen  present  may  readily  be  \ 
presence  of  moisture,  and  if  great  care  be  i 
as  98  per  cent  of  the  oxygen  may  be  converted 
If  the  ozonising  of  the  oxygen  be  not  preaaed 
nitric   peroxide  will    be    formed,  but  at  a 
which  probably  coincides,  or  nearly  coincidea, 
point  at  which  the  amount  of  ozone  ts  at  its 
nitric  peroxide  is  formed.     In  the  presence  of 
oxide,  ozone  is  rapidly  destroyed  by  the  silenl  i 
and    its    destruction    is    accompanie*]  by  a 
destruction  of    nitric   peroxide.     The   pr 
vapour  promotes  the  formation  of  oxone,  but  i 
of  nitric   peroxide.     It  was   found   to  be   imf 
ozonise  the  oxygen  of  air  in  the  presence  of  a 
nitric  peroxide*     About   13,300   volts   were  vtm 
spark  gap  in  this  experiment     In  answer  to  a  qi 
Mr  Shenstone  said  one  could  not  be  sure  that 
acid  had  been  formed  when  the  nitric  peroxide  < 
in    the   presence   of    water,    but   this  ooold 
occurred  with  the  dried  gas^  and  the 
and  damp  gases  seemed   to  conretpoiML 
gas    was  always   remeasured  after  the 
destroyed,  and  the  amount  of  permanent  < 
support  the  idea  that  the  nitric  peroxide  bad 
considerable   extent  converted  into  nitnc  add* 
indebted  to  the  FrocttdimjA  of  the  Chemical  Hodet^l 
above  ahfltraet 

New  York  Lighting, —The  following  int 
are  from  the  Ehdrical  World's  summary  of  the 
report  of  the  Kdison  Electric  Ulamioating  Oon| 
New  York.  The  ratio  of  operating  expensii^ 
both  sution  and  general  expenses,  but  aol 
charges,  to  gross  station  earnings,  Is  W\  igm 
against  52  per  cent  for  the  previous  year.  Tbe 
in  the  cost  of  current  reported  in  the  previoai 
been  continued.  The  economy  obtained  from 
pany'a  engines— non  condensing — ^has  been  such  as  I 
surprise  among  electrical  engineen.  Inuring  ibti 
year  it  is  proposed  to  further  increase  opaimtii 
by  ninning  the  large  diroct-conneeted  eof 
densing  engines  by  the  aid  of  condensing  and 
apparatus  to  be  iostalled  at  both  the  Dnane  and ' 
sixth^treet  stations.  In  order  to  broaden  ibe  fleM 
oomjNiny,  the  directors  thoughtit  wise  to  lower} 
insure  increase  in  value  for  the  securities  rather  than  i 
the  rate  of  dividend.  Aeoordingly,  a  whdeale  rale  ' 
buildings  based  on  the  olectncal  unit  of  the  I 
was  adopted,  which  has  soeoenfnlJy  nii  the 
of  isolated  plants  Discounts  (or  long  hottr  af 
of  lamps  have  been  extended  dtuuig  Itie  lail 
year  to  monthly  bills  of  £ld  or  mote  inmad  el 
heretofore^  which,  it  is  expected,  irill  mxm  many  < 
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been  using  gas  and  electricity  to  replace  the  gas 
by  electricity.  The  adoption  of  the  encloBed 
las  greatly  stimulated  arc  lighting  on  the  low- 
rstem.  The  number  of  low-tension  arc  lights 
sed  during  the  year  from  3,225  to  4,775.  Two 
snd  eighty-five  street  lamp-posts  of  special  and 
wgn  were  installed  during  the  year,  and  the 
Urn  been  asked  to  place  about  300  more  during  the 
«r.  The  number  of  customers  on  Dec.  31,  1807, 
t,  an  increase  of  11^  per  cent  for  the  year.  The 
f  incandescent  lamps  was  346,723,  an  increase  of 
nt.  The  number  of  arc  lights  4,775,  an  increase 
IT  cent.  The  number  of  motors  (horse-power) 
n  increase  of  21^  per  cent  Total  equivalent 
06,370,  an  increase  of  21^  per  cent  The  high- 
Mnpanies  operated  under  the  supervision  of  the 
smpany  had  on  their  station  service  Dec.  31, 1897^ 
tcuidescent  and  2,426  arc  lights,  and  16  h.p.  in 
Fhe  mileage  of  the  underground  mains  on  Dec.  51 
^9  mOes  net  The  net  increase  of  the  system  in 
nptown  and  downtown  districts  was  12*46  miles. 

BtnflT  l^ater-Power  Plants. —Mr.  Mark  A. 
on  Dec.  14  last^  read  a  thoroughly  good  treatise 
»d  government  of  water-power  plant  before  the 
notion  of  the  Franklin  Institute.  He  commenced 
itf  of  the  early  attempts  at  governing.  These  he 
devices  that  would  slowly  move  the  wheel  gates 
great  a  change  was  perceptible  in  the  speed  of 
Such  a  device  was  called  a  governor  until  the 

engineer  of  recent  years  discovered  that  bie 
f  was  safer  if  he  ignored  entirely  the  so-called 
d  governor.  He  describes  the  following  accident 
r  pipe  about  3,800ft  long,  used  to  carry  water 

outlet  of  a  reservoir  on  a  mountain  top  to  the 
Bse  on  the  San  Joaquin  River.  The  head  in  this 
L,410ft ,  and  the  pipe  was  made  amply  heavy  for 
dinary  strains  that  come  in  in  the  manipulation  of 
r.  Before  the  pfa&nt  was  ready  for  actual  opemtion 
at  the  bottom  of  the  pipe  was  accidentally  opened^ 
i  4in.  stream  of  water  to  escape.  The  pressure 
hieh  ordinarily  showed  6101b.  per  square  inch, 
iO.  The  valve  was  then  quickly  closed  by  the 
*,  when  the  pressure-gauge  pointer  ran  up  to 
-!.£.,     l,OO0lb.    per  square  inch.      Immediately 

(his  was  a  great  writhing  in  the  pipe  lines, 
D  a  rupture  at  a  point  700ft  above  the  power- 
It  seems  that  the  top  section  of  the  pipe 
f  horizontal,  and  that  the  column  of  water 
i  at  the  bend  at  the   end  of  this  section.     The 

the  top  section  then  moved,  and  the  collieion 
it  and  the  water  left  in  after  the  valve  was 
used  the  rupture.  In  this  instance  all  thought  of 
;  by  varying  the  flow  was  abandoned,  and  the 
[  water  shifted  on  and  off  the  wheel  as  required. 
lor  proceeds  to  consider  how  safety  can  be  attained, 
■SB  the  use  of  large  flywheels  on  the  revolving 
»  that  energy  is  stored  so  that  gradual  changes 
i  are  obtained.  The  quantity  of  flywheel 
•qpiired  with  definite  sudden  alteration  of  load  h 
f  the  author   by  S   in    the   following   fortnula  : 

t  where  the  time  necessary  to  add  power  to  over- 

le  increased  friction  in  penstock,  plus  the  time 
J  to  add  power  to  overcome  the  inertia  of  the 
1  Sow,  plus  the  time  necessary  to  add  power  for  the 
i,is  represented  by  T.  The  power  necessary  to 
the  increased  friction,  plus  the  power  necessary  to 
•  tike  inertia  in  giving  increased  velocity  to  the 
||iii  the  pow^r  necessary  to  carry  the  increased 


load  at  speed,  is  represented  by  L*     The  variation  allow- 
able in  sjjeed  in  terms  that  are  a  fractional  part  of  normal 

speed  is  represented  by  F. 

Rail  Bonds. — Pertection  has  not  as  yet  been  reached 
by  a  long  way  in  tbe  matter  of  rail  bonds  for  completing 
the  return  circuit  of  electric  tramways  and  railways  past 
the  joints,  which  the  want  of  a  continuous  rail  still  inflicts 
upon  the  engineer.  Bom^  are  good,  and  when  put  in  care- 
fully and  well  looked  after,  they  will  last  for  almost  as  long 
as^  say^  one  quarter  the  average  life  of  a  good  steel  rail 
itself.  Other  bonds  have  been  nothing  but  a  nuisance 
since  they  were  tirst  devised.  Development  in  the  design 
of  bonds  does  not  strike  one  as  having  been  very  rapid, 
and  in  many  respects  we  are  not  practically  much  further 
advanced  than  the  soldered  iron  wire  stage.  Of  course,  the 
bonding  requirements  are  different  for  tramways  and  for 
railways.  The  latter,  hnving  their  joints  more  or  less 
exposed,  are  best  bonded  underneath  the  fishplate  by  one 
or  other  of  the  flat  copper  types  with  copper  heads  secured 
by  rivets  to  the  rail  webs,  or  by  such  a  device  as  the 
''  plastic  '  bond,  which  is  well  spoken  of  and  has  good 
qualities,  the  chief  drawback  to  its  use  being  the  fact  that 
its  joint  surface  depends  to  some  extent  upon  the  ordinary 
fishplate  bolts.  The  latter,  therefore,  do  double  duty : 
they  secure  the  fishplutes  and  tighten  up  the  bond 
joint  No  good  engineer  likes  to  make  one  set  of  bolts 
fulfil  two  purposes  like  this,  and  the  slacking  back  of 
fishplate  fastenings  ought  not  to  aff^ect  the  excellence  of 
rail  bonding.  Probably  the  most  used  of  all  bonds  for 
tramway  work  is  that  known  as  the  ChicngOt  bub  this  has 
its  drawbacks,  too.  The  German  form  of  it  is  in  some 
respects  superior,  inasmuch  as  no  holding-up  tool  is 
required,  the  steel  plug  being  driven  in  on  the  same  side 
of  the  rail  as  the  bond  itself.  But  the  head  of  this  bond 
ought  to  be  split  and  made  with  a  shoulder  to  tit  into  the 
hole  in  rail  web,  otherwise  a  careless  workman,  with  a  plug 
slightly  too  large,  may  easily  crack  the  head  and  loosen  the 
bond  hold.  The  careful  annealin^^  that  these  bonds  require 
in  manufacture,  after  the  ends  are  upset,  must  add  consider- 
ably to  the  first  to&L  The  general  ran  of  bonds  fastened 
by  soldered  sleeves,  sleeve  plugs  or  channel  pins,  spring 
caps,  or  ^crew  nipples  are  all  more  or  less  unmechanical, 
and  without  any  rcjil  excellence  of  electrical  contact.  Even 
the  solid  copper  riveted  bond  is  more  likely  to  work  loose 
than  those  of  the  Chicago  type ;  and  the  only  one  with 
screwed  nut  joint  that  possesses  any  special  merit  is  the 
bond  now  being  used  on  the  Metropolitan  Traction 
Company's  conduit  linee;  in  New  York.  Provided  that 
security  is  given  for  the  nut  to  be  locked  (and  there 
ought  to  be  no  difficulty  in  this),  a  bond  of  this  form  has 
decidedly  more  advantages  and  is  of  a  better  mechanical 
type  than  any  yet  brought  out.  There  is  no  hammering 
rerjuired  or  other  rough  treatment  of  metal  essentially 
somewhat  brittle,  and  provided  only  that  the  first  cost  can  be 
kept  down  J  this  bond  ought  to  prove  much  superior  to  those 
of  the  Chicago  type,  especially  when  large  currents  pass 
along  the  line,  and  largt^  bonds  are  therefore  rei^uired.  The 
labour-  of  closing  up  a  heavy  Chicago  bond  is  very  consider- 
able, and  usually  two  are  inserted  at  each  joint,  where  one 
of  the  taper  screw-plug  type  would  suffice.  The  question 
of  ti  protecting  coat  of  paint  upon  rail  bonds— often 
advocated  but  seldom  used— -(we  have  seen  bare  bonds  put 
down  only  a  few  vreeks  thickly  covered  with  verdigris 
round  the  joints),  and  also  the  question  of  welding  or 
casting  rail  joinls  are  too  extensive  and  important  to  take 
up  just  now ;  but  it  would  be  well  for  every  tramway 
manager  to  remember  them  and  post  himself  upon  every 
detail  concerning  these  matters.  We  shall  hope  to  help 
him  in  this  as  time  goes  on« 
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LXXXV. 

Before  Quitting  the  subioct  of  afluidic  accumulators,  the 
method  adopted  by  M.  Lambotte,  of  Brussels,  should  be 
noticed.  This  inventor  mixes  finelv-powdered  oxide  of 
lead  with  the  ordinary  dilute  sulphuric  acid,  until  the 
latter  acquires  the  consistency  of  a  thick  syrup ;  so  that 
the  cell  may  be  laid  on  its  side  for  some  minutes  without 
any  loss  of  electrolyte.  The  elements  are  of  the  grid 
form,  with  adherent  active  material.  The  nonadherent 
oxide  does  not,  it  is  stated,  take  part  in  the  reactions  ;  and 
the  internal  resistance  of  the  cell  is  but  little  diminished. 
It  is  evident,  however,  that  a  slow  conversion  of  oxide  of 
lead  into  sulphate  must  occur ;  and  there  seems  to  be  no 
reason  why  sulphate,  instead  of  oxide  of  lead,  should  not 
be  used  in  the  first  instance.  It  has  been  proposed  to 
make  a  trial,  on  a  tramline  in  the  vicinity  of  Charleroi,  of 
accumulators  mounted  on  this  system.  Mv  own  experi- 
ments have,  however,  led  me  to  the  conclusion  that  a 
pastjr  electrolyte,  within  which  any  evolved  gas  becomes 
unprisoned,  is  but  ill-adapted  to  the  purpose  in  view,  and 
that  far  better  results  are  obtained  with  a  granular 
absorbent,  through  which  the  electrolyte  can  move  with 
comparative  freedom. 

It  may  be  mentioned  also  that  M.  Hurteaux  has  used 
as  an  aUorbent  for  the  acid  electrolyte  a  substance  known 
as  eofferdum. 

LXXXVI. 

Density  of  current^  or  current  in  fractions  of  an  ampere 
per  square  inch  or  sq[uare  centimetre  of  surface  (either 
positive  or  ne^tive),  is  a  very  important  consideration  in 
connection  with  storage  battenes.  As,  in  the  case  of  very 
porous  or  irregularly  corroded  electrodes,  it  is  often 
impossible  to  arrive  at  the  real  extent  of  metallic 
surface,  and  as  this,  moreover,  may  be  very  different  in 
the  two  electrodes,  it  is  generally  both  convenient  and 
necessary  to  take  the  cross-sectional  area  (a)  of  the  prism 
of  electrolyte  between  two  plates  instead  of  the  metallic 
surface  of  one  of  the  latter.  Thus,  calling  n  the  number 
of  plates*  in  a  cell  or  battery  of  given  construction,  the 
expression  for  density  of  current  is — 

a(n-l) 

But  in  some  cases,  where  the  area  of  metallic  surface 
can  be  ascertained,  it  is  interesting  to  know  the  density  of 
current  in  relation  to  this  surface  (<),  which  then  replaces 
(a)  in  the  above  formula. 

The  practical  importance  of  this  question  of  density,  as 
well  as  most  of  the  data  hitherto  obtained  in  relation  to  it, 
are  both  set  forth  in  the  following  correspondence : 

Office  of  the  Engineer-in-Chief,  G.P.O.  (West), 

Tx>ndon,  K.C.,  Sept.  13,  1897. 
D.  G.  Fitz-Gerald,  Est}., 

94,  Loughboroagh-road,  Brixton,  SW. 
Dwur  Mr.  FitzOerald, 

Secatkdary  CeU  Working, 
I  wish  to  find  oat,  if  possible,  the  proper  density  of  current 
per  square  inch  or  per  square  centimetre  of  i^te  that  will 
charge  an  aooumolator  with  the  greatest  sdvantsffe.  What  rule 
do  you  follow  with  your  cells,  and  has  the  reaolt  been  arrived 
at  by  theoretical  considerations  or  decided  by  experience  ?  Tf 
you  can  give  me  anv  information  on  the  point  I  shall  feel 
obliged.— TourH  faithfully,  (Signed)        W.  11.  PuKKrK. 

Sept.  16,  1897. 

Dear  Mr.  Preece,-  Referring  to  your  letter  of  the  13th  inst., 
I  do  not  think  that  your  question  as  to  the  best  density-  i.f., 
the  highest  safe  density-  of  current  in  charging  can  be  answered 
either  ex  caihtdm  or  categorically. 

The  safe  density  depends  partly  on  mechanical  conditions 
(adherence,  cohesion,  porosity),  partly  on  electrical  conditions 
(conductivity),  and  partly  on  electro-chemical  conditions 
(*'  foisonnement  "  or  increase  of  volume). 

If  the  active  material  is  very  porous,  and  abo  deficient  in 
conductivity,  it  becomes  charged  from  beneath  —outwards  from 

*  Two  terminal  snrfaose,  the  equivalent  of  one  plate,  are 
inactive,  leaving  n-\  active  plates. 


the  support,  and  is  readUy  detached  from  the  lat 
charffing  current  is  sufficiently  strong  to  evolve 
metidlic  surface.  When  the  contrary  conditions  ; 
be  difficult  to  detach  the  active  material  from  the  : 
with  a  current  that  will  rapidly  evolve  gas  from  t 
the  active  materiaL  In  this  case  the  limit  of  dens 
economic  considerations  only. 

Taking  as  unit  of  density  the  ampere  per  si|U 
maximum  safe  density  in  the  case  of  the  K.P.S 

Sractically  found  to  be  somewhat  less  than  '040,  t 
ensity  of  the  maximum  safe  discharge  curren 
found  to  be  about  14  per  cent  higher  than  the  n 
charging  current. 

In  the  case  of  the  K.P.S.  (E)  cell  the  maxim 
density  was  *046,  and  the  maximum  safe  charge 
about  '041. 

Reckonzaun,  in  his  automotric  tramcar  work,  us 
current  density  of  *055  and  a  maximum  density  of 
cells  were  very  much  overworked. 

The  Electric  Construction  Corporation  directed  U 
to  charge  with  a  density  of  '026  only. 

In  the  case  of  the  Epstein  cell,  neglecting  the^ 
of  surface  produced  by  ffroonng,  it  has  been  dais 
and  even  '103,  are  safe  densities  of  current. 

In  the  case  of  the  Tudor  cell,  neglecting  th 
surface  by  grooving,  a  current  density  of  '27  ean 
The  real  density,  however,  is  about  -038.  LaU 
probably  been  exceeded. 

The  I.E.S.  ComiMnT,  with  their  A.  11  eeU,  c 
able  to  charge  and  aischarge  with  current  densitiei 
'12.  My  own  experience  tends  to  show  that  wit] 
an  increasing  proportion  of  the  *' active  mater 
ineffective. 

Personally,  I  have  had  no  experience  of  the  Fai 
which  appears  to  be  an  imitation  of,  but  an  impcu 
the  I.E.S.  cell. 

On  the  Paris  tramlines  they  have  been  working  i 
from  -056  to  -194  ;  but,  at  the  latter  rate,  at  least, 
plates  quickly  deteriorate. 

I  know  of  a  battery,  with  grids  holding  a  lithaao 
material,  which  can  certainly  be  chanred  and  disdu 
injury  with  a  current  density  of  *207,  and  whi 
withstand  currents  of  much  higher  density.— Yoii 

Desmom>  G.  Ft 

Penrhos,  Carnarvon,  SepI 
My  Dear  Fitx-Gerald,— I  am  very  mack  obUct 
your  letter  of  yesterday's  date.  It  gives  me  all  thi 
I  wanted.  I  had  no  data  by  me,  and  found  mysd 
determine  the  best  current  to  charge  up  some  ha 
**Blot'  cells  I  have  down  here.  I  used  a  densi 
sectional  area  of  fluid,  and  found  it  worked  veq 
They  are  200  ampere-hour  cells,  and  600  ampers* 
density  detulphated  and  charged  them  splendid^ 
now  in  excellent  order.     .     .     . 

We  want  to  prevent  sulphating  when  cells  are  id 
down  here  have  been  idle  for  seven  months  !— Sii 

(Signed)        W.  ] 

LXXXVII. 

Density  of  current^  as  may  be  suppoeeti,  inf 
great  extent  the  rate  of  discharge  of  a  storage  I 

the  ratio  (-,.,)  of  current  to  weight.     Indeed, 

that  the  capacity  of  a  plate  varies  as  iu  weij 

latter  as  its  thickness,   then  A  and         ten<l 

equivalent  values,  varying  as  the  reciprocal  of  < ' 
of  discharge.     Thus,  if 

a  =  the  area  of  (one  side  of)  a  plate  ; 
n  =  the  number  of  plates  ; 
t  and  t  =  the  thicknesses  respectively  of  the 
negative  supports— supposed   to 
sheet  lead ; 
T  and  T,  =  the   thickness  of  the  hiyers   of    p 
s]x>ngy  lead  active  material  respec 
I  =  current  in  amperes  ; 
C  =  capacity  in  ampere  hours, 

the  capacity  of  a  cell  will  vary  as 

Trt(;*-l)  =  I  +  <^--Jka(a  -1)^, 

bearing  in  mind,  however,  that  the  apparent 
capacity  increases  in  practice  less  rapidly  than 
rapidly  than  0  in  the  last  expression.     The  w< 
of  a  given  specific  gravity  in  the  cell  will 
capacity. 
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g  the  containing  box  or  recipient,  the  weight 
uld  be 


n-hl 
2 


/  +  (n  -  l)Tk  +  (71  +  l)Tjki  +  (n  -  l)rkjin 

tante  k  and  k^  allow  for  the  differences  in 
▼ity,  and  k^^  should  sive  a  concrete  valne  to 
lying  as  the  weight  of  peroxide  active  material 

;  the  value  of  n  to  be  very  considerable,  the 

letween  n  +  1  and  n-1  may  be  regarded  as 
We  may  further  simplify  the  expression  by 
and  by  assuming  that  the  weight  and  capacity 

F  given  area  (a)  varies  simply  as  its  thickness. 

rive  at  a  simplified  approximate  value  for  the 

iorage  cells — viz., 

W  =  ant(l  +  ^). 

varies  as  A  a  n  approximately.     Consequently, 
lai^  may  be  expressed  as 

I  A  an  A 


W     ant(l  +  A;     t(l  +  ^)' 

rtes  of  a  given  thickness,  the  rate  of  discharge 
aoproximately  as  the  density  of  current. 
alao  perceive,  without  any  algebra,  that  when 
of  current  may  safely  be  augmented  we  may 
I  we^ht  of  an  accumulator  of  given  capacity. 
toe,  tne  rate  of  discharge  may  safely  be  doubled, 
re  the  area  (a  n)  of  the  supports,  whilst  doubling 
les  (t  and  t^)  of  the  layers  of  active  material. 
dan  is  adopted,  however,  we  may  soon  reach  a 

especially  when  the  vertical  dimension  of  the 
je-— at  which  their  conductivity  is  insufficient 
duB  objection  and  to  allow  of  the  use  of  very 
tii  I  have  found  it  necessary  to  devise  a  system 

contact ;  each  contact  discharging  a  compara- 
1  area  of  surface.  A  more  difficult  problem, 
flogth  succeeded  in  solving  to  my  own  satisfac- 
I  protect  the  thin  lead  supports,  in  the  case  of 
0  element^  from  the  corrosion  which  otherwise 
iheir  destruction  within  a  very  limited  period. 
i  object  with  the  skilled  constructor  should  be 
dates  which,  without  anv  adventitious  aid,  will 
sh  rates  of  dischai^  without  disintegration  and 
[active  material.  With  the  spongr-l^  element 

has  been  successfully  earned  into  effect  by 
nofacturers,  though  I  have  found  nothing  to 
8  produced  by  the  electro-deposition  of  metallic 
plain  or  perforated  lead  supports — the  deposited 

mitably  consolidated  during  the  process.  In 
[  peroxide  plates  of  the  Plants  type,  the  same 
been  very  successfully  realised,  as  in  the  case  of 

elements  of  this  description.  In  the  case  of 
sxide  plates,  however,  I  know  of  only  one  case — 

above^ — ^in  which  a  very  high  rate  of  discharge 
itained  without  apparent  detnment  En  attendarU 
Mire  of  success  with  unprotected  plates,  the 
trined  by  enclosing  a  plate,  or  a  conductor 
Ig  by  active  material,  in  a  perforated  envelope 
f  considerable  interest  and  importance. 

LXXXVIIL 

Utish  patent  No.  3,039,  1882,  granted  to  C.  P. 
of  Pans,  one  of  the  claims  is  for  "  the  use  of 
CMQtchonc  dnrci)  or  other  suitable  material 
adl^tfing  to,  and  holding  the  polar  plates  of  the 
couples  for  the  purpose  of  obtaining  a  perfect 
of  the  covered  parts  of  the  plates  and  the 
gjdity  of  the  said  plates." 
'in  this  nor  in  any  other  of  the  claims  is  the  use 
Isd  ebonite,  or  other  rigid  material  pierced  with 
mentioned ;  but  in  the  body  of  the  specification 
irhich  af^ears  to  me  unintelligible)  reference  is 
'two  plates  of  lead,  each  entirely  covered  with  an 
^«^^^f—  of  ebonite,"  but  of  which  *'the  working 
lowerer,  are  not  covered  with  the  ebonite,  being 
■Md  therein,  such  frames  {mjecting  beyond  the 


inventor  appears  to  be  that  the  lead  plates  are  firmly 
secured,  during  the  process  of  baking  or  vulcanising  the 
caoutchouc,  to  the  bottom  of  a  shaUow  box  of  ebonite. 
Two  of  the  boxes  thus  formed  are  filled,  the  one  with  a 
powder  of  lead  and  the  other  with  a  powder  of  the  peroxide 
of  this  metal.  Over  each  layer  of  powder  is  placed  ''a 
woollen  cloth,  a  piece  of  felt,  or  other  spongy  and  unattack- 
able  material,"  and  over  this  is  placed  the  "  plate,  per- 
forated with  a  multitude  of  small  holes,"  the  latter  being 
secured  to  the  element  with  indiarubber  bands.  The  two 
boxes,  charged  respectively  with  peroxide  of  lead  and  the 
spon^  metal,  when  immersed  in  an  electrolyte,  of  course 
constituted  a  voltaic  couple,  of  which  the  active  materials 
when  exhausted  could  be  replaced. 

Further  on  in  the  specification,  it  is  stated  that ''  Fig.  3 
of  the  drawings  represents  a  double  element,  the  cavities 
of  which  are  filled  with  powders  held  in  place  by  the 
felts,  the  perforated  plates,  and  the  indiarubber  bands," 
Outside  of  the  perforated  plates  are  shown  "plates  of  porous 
earthenware  pUced  between  the  elements  of  the  couples  to 

|)revent  polarisation  by  hydrogen  "  (!)  In  this  case  a  single 
ead  plate,  of  which  both  sur&ces  were  utilised,  appears  to 
have  been  fixed  by  its  edges  to  a  frame  of  ebonite.  The 
surfaces  were  then  successively  covered  with  one  of  the 
powders,  either  spongy  lead  or  peroxide,  according  to 
the  nature  of  the  element;  and  the  active  material  was 
held  in  position  by  felt  and  by  the  perforated  plates. 

I  am  anxious  to  render  what  credit  may  be  due  to  M. 
N^zeraux  as  an  early  inventor  in  connection  with  elements 
enclosed  by  perforated  diaphragms,  but  I  cannot  con- 
gratulate him  on  the  possession  of  the  very  desirable 
quality  of  dartS  in  his  descriptions,  nor  of  accurate  notions 
in  regard  to  the  prevention  of  polarisation. 


THE  CENTRAL  LONDON  RAILWAY. 


and  abo  to  "  a  rigid  plate  perforated 
j|llitode  of  small  holes."    The  meaning  of  the 


The  construction  of  this  most  important  line  is  now  well 
under  way,  and  the  design  of  the  electric  machinery 
required  for  its  equipment  has  also  been  approved.  The 
contract  for  this  part  of  the  work  has  been  placed  in  the 
hands  of  the  British  Thomson  -  Houston  Company,  from 
whom  we  have  obtained  the  following  details  and  drawings. 
To  recapitulate  the  general  facts  aoout  the  railway,  the 
total  length  of  the  line  is  about  6|  miles  of  double  track, 
each  track  being  in  a  separate  tunnel.  These  tunnels 
are  being  constructed  on  the  now  well-known  Greathead 
shield  system,  which  has  proved  so  effective  in  allow- 
ing of  excavation  without  causing  the  ground  above  to 
sink.  On  these  linos  it  is  intended  to  run  a  2  ^-minute 
service,  with  trains  of  seven  carriages  each,  with  a  total 
seating  capacity  of  336.  These  trains  will  weigh  about 
105  tons,  or  with  the  locomotives  about  147  tons.  The 
average  speed  of  the  trains,  including  the  stoppages,  is  to 
be  14  miles  per  hour.  This  will  effect  a  very  great  saving 
of  time  over  that  taken  by  the  'bus  traffic  now  serving  the 
route. 

The  electric  plant  required  for  the  railway  has  been 
designed  by  Mr.  H.  F.  Parshall.  The  electric  energy 
required  will  be  generated  by  three-phase  dynamos  in 
the  power-house  at  the  Shepherd's  Bush  end  of  the  line. 
The  voltage  at  the  terminals  between  any  two  wires  will 
be  5,000.  The  current  at  this  potential  will  be  conveyed 
by  two  triple  concentric  feeders  to  sub-stations  alon^  the 
line  of  route.  In  these  sub-stations  the  current  will  be 
first  reduced  by  ordinary  transformers  from  5,000  to  330 
volts,  and  then  transformed  into  direct  current  for  the 
line  by  rotary  transformers.  We  propose  to  describe  the 
electric  machinery  somewhat  in  detail  before  taking  up 
the  general  arrangements  of  the  plant  in  the  generating 
station. 

The  Three-Phase  Generators, — These  are  shown  in  Figs.  1 
and  2,  and  are  of  what  we  now  call  the  flywheel  typo. 
These  machines  will  be  direct  coupled  to  Reynolds- 
Corliss  cross-compound  condensing  engines  running  at 
94  revolutions  per  minute.  They  will  then  ^ve  1,300 
i.h.p.  each.  Their  hi^h  and  low  pressure  cylinders  are 
respectively  24in.  and  46in,  diameter,  and  they  have 
48in.  stroke.    The  engines  arc  capable  of  being  run  non- 
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Fi«s.  1  AKD  2.— Thrte-phtM  Oeocntor  for  th*  Centnd  London  BaUinor  -860  kw.  at  M  rtroliitloiia. 


Sis^)Sha^ 


Vh,.  :t.  -AiTAiit^tmeoi  of  subsuilon  PUiiU  on  tb«  C«utnl  London  Bailway. 


coiidousiiig,  and  either  high  ur  low  pressure  side  c»ii  be  I  exhaust  into  an  independaut  combiiied  jet 
run  independently.    In  the  ordinary  way  the  engines  will  |  air-pump  of   sufficiont  capftcity  tu  take    llii 
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itit7  of  BtOMD.  The  coDdensing  and  injection  water 
be  forced  to  the  top  of  four  Barnard  cooling  towers, 
tower  beii^  fanuBhed  with  two  fans  driven  by  electric 


in  the  illustration  comes  between  the  low  and  high  pressure 
lines  of  cylinders.  This  flywheel  is  built  up  m  eight 
sections,  and  weighs  about  45  tons.    The  field  magnets  of 


Fia.  4.— KleTftttoD  of  900-kir.  Sotaiy  Tranaformer. 


ts.  The  engines  are  guaranteed  to  have  a  consumption    the  three-phase  generators  are  attached  to  this  flywheel, 
^Ib.  of  steam  per  indicated  horse-power  when  develop-    the  cores  of  the  magnets  being   laminated.     There   are 


Fio.  5.— SeciloD  of  Rotary  Traotformer. 


[  1,000  i.h.p.9  and  numing  condensing  with  a  26jin. 
m  eDgines  im  )iofi«ODtal,  and  the  steel  flywheel  seen 


32  such  cores,  which,  at  the  speed  of  94  revolutions  per 
minute,   eive    a    frequency  of  25    complete  periods  per 
The  stationary  armature  is  also  ouilt  of  laminated 


second. 
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iron,  with  sloti  left  for  tbe  coils,  In  this  case  overlapping 
coiU&re  used.  VeDtilating  ducts  are  left  through  the 
body  of  the  armature  to  keep  down  the  heating*  The  toul 
weight  of  these  generators  is  about  36  tons.  The  output 
of  the  machines  is  8&0  kw.  The  guaranteed  efficiency  at 
full  load  is  05  per  cent.,  and  the  energy  required  for 
excitation  must  not  exceed  16  kw.,  or  19  per  cent.  The 
armature  diameter  is  exactly  12ft.,  and  the  other  dimensions 
can  be  seen  from  the  illustrattonB. 

Tfu  Sub-Siation  Electrical  Plant. — The  arrangement  of 
these  sub-stations  can  be  seen  in  Fig.  3,  while  Figs.  4  and  5 
give  details  of  the  rotary  transformers.  There  are  tci  be 
three  of  these  sub^stations  constructed  in  the  lower  portions 
of  the  lift  shafts  at  the  Davies-street,  Not  ting  Flill- 
gatOf  and  Post  Office  Stations  respectively.  Additional 
plant  is  also  to  be  installed  at  the  Marble  Arch 
Station,  but  this  will  at  present  be  only  of  the  nature 
of  a  spare,  and  wilt  not  be  run  regularly.  The 
Notting  Hill  gate  and  Davies-street  substations  will  con- 
tain only  one  rotary  converter  in  each  station,  with 
necessary  transformers  and  switchboards.  At  the  Marble 
Arch  and  Post  Office  sub-stations  there  will  be  two  of  the 
rotary  converters  in  each,  as  shown  in  the  sketch.  The 
step-down  transformers  (nhown  in  the  lift  shafts)  reduce 
the  line  potential  from  5,000  volu  to  330  volts.  These 
are  of  the  air  blast  type,  but  instead  of  following  the  usual 
plan  of  forcing  the  air  through  the  transformers,  the  air 
IS  drawn  through  by  an  electric  fan.  The  hot  air  ia 
expelled  through  the  sheet-steel  pipe  running  up  the  centre 
of  the  spiral  staircase  of  the  stations,  as  shown.  This  provides 
ample  ventilation  for  the  sub-stationa,  as  well  as  effectively 
cooling  the  tmusformers.  The  weight  of  each  transformer 
will  be  8,0001b. 

The  rotary  transformers  are  capable  of  converting 
000  kw.  from  three  phase  currents  at  330  to  direct  current 
at  about  500  volte.  They  have,  as  seen  in  the  illustration, 
12  poles,  and  will  run  at  the  given  frequency  at  a  speed  of 
about  250  revolutions  per  minute.  They  are  synchronous 
machines,  but  provision  is  made  for  starting  them  up  from 
the  three-phase  side.  The  armature  is  practically  a 
direct-current  dynamo,  parallel  wound,  with  two  con 
due  tors  per  slot.  This  winding  is  then  tapped  at 
three  places,  and  connect  to  the  three  slide  rings 
of  the  three  phase  side  of  the  transformer.  This 
construction  gives  great  economy  in  weight  as  com 
pared  with  two  distinct  machines — i.e,^  a  three-phase 
motor  and  direct-current  dynamo— bolted  on  the  same 
shaft,  as  used  at  Dublin.  The  diameter  of  the  armature  in 
84in.,  and  the  width  over  connectors  27in.  It  will  be 
notice*  I  that  in  both  the  rotary  transformers  and  large 
generators  the  stationary  member  can  be  racked  to  one 
side  for  examination. 

(To  be  continued.) 


THE  WAVE-LENGTH  OF   LIGHT  AS  A  STANDARD 
OF   LENGTH. 

nV   K.    IC1>SKK,   A*IUC.a 

A  curious  chapter  in  the  history  of  commercial  progress 
is  that  relating  to  the  standards  of  weij^ht  and  maasurt- 
ment  which  have  l>een  adopted  in  various  countries  at 
different  epochs.  Crude  as  many  of  these  were^^such  as 
the  barleycorn  as  a  unit  of  length,  and  the  grain  as  a  unit 
of  mass,  both  relating  to  properties  of  a  grain  of  wheat— 
they  have  been  proved  in  lata  years  to  have  been  derived 
from  properties  of  material  bodies  which  are  far  more 
oooatttDt  than  one  would  at  first  sight  expect.  Each 
•iMidArd  was  doubtless  the  result  of  much  observation  and 
thoagbti  and  all  the  standards  that  have  been  heretofore 
propoeeil  or  adopted  have  been  selected  in  accordance  with 
one  or  other  of  two  principlee.  Some  natural  phenomenon 
which  is  more  or  less  invariable  in  its  manifestations,  under 
known  conditions,  may  be  utilised  to  define  a  certain 
•tandard.  Thus  the  length  of  a  grain  of  wheat,  which 
fofmed  the  liasis  of  one  system  of  measurement,  has 
been  proved,  by  m«asuremant«  made  on  wheat  grains 
found  in  iincient  ^jrpttan  tomba,  to  have  remained  prae 
tically  constant  tbrough  several  tboaaaod  years.  The 
ttAlvantage  of  this  species  of  standard  is  feliat  the  phenomenon 


on  which  it  depends  occurs  so  generaU^  ihsl  tliai*' 
fear  of  not  being  able  to  reproduce  it  when  oe 
disadvantage  generally  lies  in  its  want  of  defis* 
plan  which  has  been  adopted,  on  the  other 
modern  civilised  countries   is   to  create  m 
standard,  which  must  subsequently  be  carefulljr 
whilst  copies  of  it  only  are  used  for  actual 
This   being  the   case,    the   preeervadon    of    the 
standard  becomes  a  matter  of  the  titmost  imf 
past  ages,  when  measurements  depending  on  the  1 
length  were  chiefly  confined  to  determining  the  ^ 
of  a    piece    of    cloth    or    the  size  of    a    field, 
accurately  defined  standard  was  unnaceMirr  ;  bui  i 
present    day,   when   the  scientific   and 
of  electrical  measurement  are  based  on  the 
units  of  length,  mass,  and  time,  it  is  far  o( 
any  damage   to  the   standard  of  length  might 
incalculable  confusion  into  sulne^^uent  seieiitMe 
ments.     Although  subsidiary  electrical  stetidilils  1 
constructed,  it  is  probable  that  continual 
of  these  in  terms  of  the  fundamental  uatta  will 
necessary  ;  thus  Pro!  Ayrtoo  has  lately  pointed 
very  peculiJtr  deteriorations  in  certain  standard 
coifs. 

By  an  Act  of  Parliament  passed  in  1824,  it  wi 
that  the  distance  between  the  centres  of  the  two  ] 
the  gold  studs  in  a  certain  brass  bar  in  the  cuit* 
clerk   of  the   House   of  Commons,   at    a 
62deg.  F.,  should  be  the  standard  yard 
that  if  any  injury  occurred  to  this  bar  it  nii|ghl  be  i 
by  observations  on  the  seconds  pendulum,   when,  F 
during  tbe  fire  at  the  Houses  of  Parliament  in  19 
bar  was  actually  injured,  it  was  found  impoaaible  i 
duce  the  standard  yard  by  the   suggested 
recourse  at  last  was  necessary  to  the  various 
It  is  questionable  to  what  degree  of  aceuraqr  < 
yard  was  finally  reproduced*    This  inattt 
great   advantage   that   would    accrue    if 
occurring  and  easily  reprnduceable  pheoami 
used  to  define  the  standard  of  length. 

It  was  first  suggested  by  Maxwell  that  the  wmve^A 
corresponding  to  some  line  in  the  spectrum  miglit  he  I 
as  a  standard  of  length.     The  only  method  at 
available  for  determining  wave-lengtbs  with 
in  connection  with  experiments  on  diffraetioo  ; 
involved    so    much    uncertiunty  and  difficolty 
method  could  hardly  be  considered  a  perfect 
left  to  Michelson  to  devise  a  piece  of  apparatus  ^ 
be  applied  with  ease  and  certainty  to  this 
following  is  a  description  of  this  apparatus  (e 

Light  from  a  point.  A,  after  bemg  \      * 
the  lens,  I^  falls  on  the  thinly  silvered  eorfaee 

Elate  of  glasa,  B.    The  thickness  of  the  silver 
alf  tbe  incident  light  is  reflected  along  tbe  | 
the  remainder  being  transmitted  thnnigh  the  ^ 
along  the  path  B  £.      K  and  D  are  two  plane  \ 
the  surfaces  on  which  the  light  falls  being 
polished,  so  that  the  incident  ught  is  reflected  J 
along  the  path  by  which  it  came.     The  two  rayij 
at  B,  and  peas  to  an  observing  telescope  at  F* 
render  the  two  paths  for  the  light  ae  tiearl^ 
possible,  a  plate  of  ^lass,  C,  of  the        __     __ 
is  placed  in  the  path  B  1 » ;  the  light  origtoatlf  i 
B  will  pass  twice  ihroaeh  this  plate  and 
before  reaching  the  teleaeope,  the  light  ofimgnaStf  wm\ 
mitted  passing  three  times  in  all  tbroitg^  &     ^'hea  i  , 
two  paths,  BCD  and  B  E,  are  made  verjr  nearly  aqg 
brilliant  interference  bands  will  become  TkiUe  to  m 
looking  through   the   telescope.    The  fonnattoii 
bands  in  the  !^implest  caae  may  be  ihtti  exntaiael 
through  the  telescope,  the  image  of  tlie  suvwmI  i 
E  in  the  thinly  silvered  mirror,  B^  is  seesi 
the  real  surface  of  D.     When  these  mfiM» 
into  approximate  coincidence,  buds  ibiikr  is 
Newton  s  rings  will  be  oheerved.     Ai  iJie  two  i 
rendered  more  nearly  parallel^  the  bands  will 
The  mirror  K  ma^*  be  adjusted  for  mteHeUM 
of  screws  shown  in  tbe  diagnun  ;  Im  vimr  D^ 
moved  parallel  to  itself  along  the  path  B  C  l>  bj 
an  accurately-made  screw*  auo  ihoWQ. 
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that  the  light  at  A  comprises  oqIv  one  wave- 
lien  as  the  mirror  D  is  moved  parallel  to  itself, 
fence  bands  will  be  seen  to  move  inwards  or 
&oward  the  central  band.  Let  us  suppose  the 
to  be  that  due  to  the  red  line  of  cadmium,  its 
h  being  approximately  6*44  x  10-^  cm.  Then  in 
a  dark  band  should  move  in  or  out  to  the  posi- 
uly  occupied  by  the  next  band,  the  mirror  D 
oved  through  a  distance  of  ^  x  6*44  x  lO--^  cm.  It 
ly  to  adjust  D  to  one-tenth  of  this  distance — i.0., 
isooooo^*  ^^  English  measure.  If  the  number 
enoe  bands  that  pass  across  the  cross-wires  of 
pe  daring  one  complete  revolution  of  the  screw 
;  it  follows  that  the  pitch  of  the  screw  may  be 
I  to  within  TTn^^TnTwin.    We  can  coi  "' 


le  screw  in  terms  of  wave-lengths  of  light,  and 
standards  at  present  existing  were  destroyed 
hebon  has  determined  the  wave-length  of  the 
ne,  with  an  error  of  not  more  than  one  in  twenty 
terms  of  the  standard  metre  at  Paris),  they  might 
lated  with  accuracy  from  this  for  a  similar  piece 

18. 


he  light  at  A  is  not  wholly  of  one  wave-length  the 
Itoda  which  can  be  obtained,  and  therefore  the 
Vfingh  which  D  may  be  moved  without  the  band  ^ 
■risible,  will  be  limited.  The  reason  of  this  is 
Impose  that  light  of  two  diflferent  but  nearly 
WDgths  is  originated  at  A.  There  will  really 
II  of  bands  formed,  but  when  the  path  B  C  D  is 
IE  these  two  sebs  of  bands  will  be  very  nearly 
i  Sappoae,  now,  that  a  dark  band  is  focussed  on 
vine  of  die  observing  telescope.  Let  1,000 
||l|i  of  one  of  the  components  of  the  light  be 
lifOl  wave-lengths  of  the  other  component.  When 
liBOTed  through  250  wave-lengths  of  the  first 
i^  there  will  again  be  a  black  band  on  the  cross- 
iu  this  eomponent.  But  D  will  have  been  moved 
iBO-f^  wave-leogths  of  the  second  component; 

atlwe  w31  be  a  bright  band  due  to  this  com- 
cnMi-winH.  Ifthetwooomponenteareequalin 
|Ae  haai$  wQ  nom  lu^te  disappeared,  but  wil} 


reappear  on  moving  D  still  further.  If  the  components  are 
unequal,  there  will  be  points  of  maximum  and  minimum 
distinctness  for  the  interference  bands.  By  experiments 
on  the  visibility  of  the  bands,  Michelson  has  been  able  to 
determine  that  many  lines  in  the  spectrum  which  were 
formerly  considered  to  be  homogeneous  really  consist  of 
two  or  more  lines. 

With  white  light,  which  consists  of  a  great  number  of 
different  wave-lengths,  only  a  few  bands  (from  16  to  20) 
are  visible.  They  are,  however,  extremely  bright  and 
beautifully  coloured,  surpassing  in  this  respect  most  other 
optical  phenomena  except  perhaps,  diffraction  fringes. 
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On  the  Manufacture  of  Lamps  and  other 
Apparatus  for  200-Volt  Circuits. 

BY    (J.    BINSWANOKU  BYNO,    MEMBER. 

In  the  progress  of  electrical  industry  manufacturers  have 
become  accustomed  to  sudden  demands  arising  from  a  dis- 
covery or  a  successful  experiment,  and  I  purpose  to  deal  with 
apparatus  which  manufacturers  are  called  upon  to  make  to  meet 
the  requirements  of  the  latest  innovation — «.«.,  the  distributioxi 
at  a  potential  of  200  to  230  volts.  Central-station  engineers 
have  thus.arranffed  their  three-wire  system,  rel^ng  upon  makers 
to  successfully  idter  lamps  and  minor  fittines  mcidental  to  sucfai 
a  change.  Their  expectations  have  been  f  infilled  in  a  measnxis 
only.  The  ultimate  success  of  the  high-pressure  system  wjll 
depend  largely  upon  the  verdict  of  the  consumer,  and  he  will 
ggive  it  in  its  favour  only  if  his  fittings,  in  points  of  efScienqj,- 
economy,  safety,  convenience,  and  appearance,  approach  tiie 
standard  which  he  can  obtain  by  means  of  the  lower-voltage 
system.  It  is  therefore  of  importance  that  the  central-station 
engineer  should  assist  the  manufacturer  to  arrive  at  such  per- 
fection. His  instructions,  so  far,  have  hardly  gone  beyond  the 
demand  to  supply  him  with  fittings  to  conform  in  appearance  to 
the  100- volt  system.  It  is  true  each  central  station  has  issued 
rules,  but  they  are  of  little  help  to  the  manufacturer,  and  their 
very  disconformity  shows  that  there  is  neither  unanimity  nor 
correlation  of  ideas  between  the  engineers  in  charge.  What 
is  wanted  is  to  have  a  thorough  interonange  of  opinion  of  engi- 
neers, contractors,  and  manufacturers.  The  latter  would  then 
know  theoretically  how  far  they  may  satisfactorily  depart  from 
the  present  practice,  and  thus  save  much  time  and  money  in 
adventitious  experiments,  and  this  also  might  tend  to  produce 
some  degree  of  standardisation — much  to  be  desired  in  the  ' 
interest  of  all  who  have  the  success  of  the  new  system  at  heart. 
With  this  object  in  view  I  bring  this  paper  before  you,  and  I 
think  I  can  best  serve  the  purpose  by  describing  the  chief 
appliances  now  upon  the  market,  or  under  manufacture  at  my 
works,  pointing  out  the  existing  deficiencies,  and  giving  you 
my  views  upon  the  attainment,  as  far  as  possible,  of  higher 
periectioa. 

Incandescent  Lamps. 

Most  important  in  connection  with  this  subject  is  the  incan- 
descent lamp.  The  lamp  manufacturers  have  been  comi>elled 
to  supply  200- volt  lamps  at  a  given  candle-power  and  efficiency 
in  the  same  size  bulbs  as  are  used  for  100- volt  lamps.  With 
flashed  carbon  the  manufacturers  meet  with  the  great  practical 
difficulty  of  properly  disposing  their  long  thin  200-volt  filament 
in  the  same  space  as  theur  shorter  and  thicker  100-volt  filament, 
and  therefore  most  of  them  solve  this  problem  by  resorting  to  a 
filament  of  much  higher  specific  resistance  than  would  be  given 
by  the  flashing  operation. 

Unfkuhed  Filaments, — Such  a  lamp  is  ready  to  the  maker's 
hand  by  simply  taking  his  ordinary  carbon  filament  as  it  exists 
before  being  flashed — that  is  to  say,  before  it  is  reduced  by  a 
fresh  layer  of  carbon  being  deposited  on  the  surface  of  the 
oriffinal  filament.  The  higher  specific  resistance  of  an  unflashed 
carbon  enables  one  to  easily  get  over  the  difficulty  of  size  of. 
bulb,  as  such  a  filament  will  give  the  necessary  resistance  by 
taking  a  shorter  length.  Such  filaments  have  alf o  a  greater' 
emissivity  per  cubic  millimetre  owing  to  the  darker  and  rougher 
nature  of  their  surface  than  that  of  flashed  filaments,  conse- 
quently they  require  a  less  amount  of  surface  per  candle-power, 
and  therefore  the  mass  of  an  unflashed  filament,  at  a  given 
candle-power  and  efficiency,  is  less  than  that  of  the  flashed 
filament.  The  filaments  of  high-voltage  lamps  largely  used 
to-day  are  therefore,  in  other  words,  faster  converters  of  energy 
into  heat  and  light  than  flashed  filaments  of  the  same  candle- 
power  and  efficiency,  although  the  watts  supplied  to  each  be 
the  same.  On  comparing  the  behaviour  of  such  200-volt  lamps 
with  that  of  100-volt  lamps,  the  roughest  of  tests  shows  that 
there  is  a  far  more  rapid  falling  off  of  candle-power  duripg 
life  with   the   former  than  the  latter.     At  the  «sxda  Vixs^.^ 
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the  efBeiency  of  an  unfluhed  Ump  decrenBes  in  a  ijiven 
number  of  hours  by  a  far  (greater  percentage  thau  ia  the 
cafte  with  (he  fli^hed  lamp.  Mr.  Robertsoti  has  maile  a 
mHm  of  life  and  ethciency  teBta  on  hii^h-v«»ltair«  laitifi«.  They 
ahow  that  in  the  average  utiflanh«*d  2dO'V«»U'  16'C  n.  lamp  the 
peroentAge  Iom  of  candle-pow^r  in  600  hours  is  about  42  per 
OGDt.,  and  the  average  drop  of  efficiency  ia  aboat  55  per  cent. 
Theae  two  quantitiea  seem  to  cover  the  chief  practical  tnerita 
daairabld  in  an  incandeaoent  electric  lamp— i.e..  the  lamp  which 
haa  the  beat  percentage  retention  of  original  candle-power  during 
iti  life,  together  with  the  beat  average  percentage  retention  (or 
inoreaae)  of  original  efficiency  during  ita  life.  Theae  teata 
•bow  that  these  most  desirable  pointSi  which  have  been  worked 
on  diligently  for  the  last  13  years,  hiive  had  to  be  thrown  on  one 
side  in  order  to  bring  about  the  posaibility  of  using  the  same- 
aij;ed  bulb  for  a  gfiven  candle- power  at  200  volts  as  at  100  volts. 
Teats  of  the  behav^iour  of  unBashed  high-voltage  lamps  show 
that  such  lamps  sometimes  increase  in  candle-power  during  the 
first  lOO  hours  or  so.  This  also  happens  with  badly  carbonised 
or  badly  flashed  lOO-volt  lamps  (noted  by  Prof.  Ayrton  in  some 
of  his  recent  lamp  testa),  owing  to  the  initial  lowering  of  their 
resistance  in  consequence  of  their  not  having  been  properly 
carbonised  in  the  tirst  instanoe ;  and  this  is  often  accompanied  by 
a  great  alteration  in  the  character  of  the  surface  (emiBsivity)  of 
the  filament.  The  carbonising  or  baking  process  is  therefore  still 
going  on  in  the  lamp,  and  the  two  above-mentioned  changes 
coming  tr>gether  mask  the  fact  that  a  great  deterioration  of  the 
filament  has  taken  place  ;  but  a  period  is  quickly  reached  when 
this  fact  is  no  lon^r  masked.  This  period  lb  when  there  is  no 
further  decrease  of  resistance  ;  but  the  surf  ace  deterioration  still 
goee  on,  and  thus  soon  brings  abi^ut  a  large  percentage  fall  of 
candle- power^,  and  on  the  slightest  increase  of  voltage  there  is 
now  a  tendency  to  increase  resistance.  These  changes  seem  to 
be  initially  owing  to  the  fact  that  the  (unlioshed)  high  specitic 
IMristAtioe  carbon  ia  far  more  volatile  than  is  the  case  with  a 
good  flaahed  carbon.  A  microscopical  examination  of  a  flashed 
and  unflashed  fllament  after  each  have  been  running  500  hours 
•hows  that  the  surface  of  the  flashed  filament  is  still  (|uite 
•mocth  and  shiny,  whereas  the  surface  of  the  unflashed  lilament 
htm  bMome  very  dull,  sooty,  and  often  full  of  small  pit-holes. 
These  pit -holes  and  soot  form  a  large  increase  of  surface, 
which  therefore  increases  the  emiasivity  of  the  h lament, 
and  consequently  lessens  its  candle  -  power,  as  the  watts 
•upplied  keep  the  same.  The  property  of  an  unflashed 
filament  becoming  so  rapidly  leas  etticient  (increasing  in  watts 
per  candle-power)  acta  as  a  preservative,  because  the  irjcreaiwl 
•dnisaivity  lowers  the  temperature*  This  lowering  of  temperature 
decreaees  both  tie  tendency  to  %'olatilise  and  also  to  further 
Ip^aat  change  of  resistance,  This  p*>wer  of  self  preservntion 
leads  to  such  a  filament  giving  some  satisfaction  t-o  the  general 
public,  for  the  latter  is  satiatied  sometinies  when  it  obtains  a 
good  average,  or  sometimes  an  excessively  long-life  lamp  ;  but 
this  i«  very  false  economy,  as  it  is  only  purchaHe<i  by  a  very 
grtat  falling  ofl'  in  actual  oflicicmcy.  Mr.  Robertson's  ex  peri 
ence  with  car b«in  filaments  lucnis  to  point  to  the  fact  that  it 
i  ^ble   to   obtain    a   carb«:tn    tiUment    of    high    speoifio 

r<  ^  1  without  its  being  acocmipanted  by  iit  least  the  defect 
d  greater  volatility.  In  other  words,  the  lowest  specilk 
reaist«Doe  carbon  is  the  best,  because  it  is  lesH  liable  to 
evaporation,  and  therefore  it  gives  the  beet  retention  of  ori^inihl 
candle  power  and  eflictency,  and  it  is  also  gonrrally  mechanically 
stronirer.  The  specitic  reaistanoo  of  many  of  the  present  types 
of  200-volt  lamps  it  about  3.500  to  S«000  mtorohmi  per  cubic 
centimetre,  whereas  it  is  easy  to  obtain  ftsahed  carbons  whose 
spteific  resistance  is  as  low  aa  2.400  microhma  per  centimstre, 
and  even  as  low  as  300  is  possible,  but  not  practicable, 

ihiae$,  —Another  im{K»rtant  consideration  \u  bear  in  mind  as 
Ui  whether  the  high  or  low  specific  resistance  carbon  is  the  bsjit 
18  that  the  high  specific  reaiatance  filaments  retain  their  occluded 
guea  in  a  far  more  pendstont  degree  than  is  the  case  with  the 
low  fpeeifio  retbUnot  lliilMd  filameota.  It  is  probable  that  the 
oooluded  gasaa  afiflUig  ffon  the  carbonisation  of  the  filament 
•re  hj  mmm  of  the  flashing  proeess  drivaii  ofl  to  a  large  extent, 
and,  in  addition,  the  moro  <1hohi^  and  impervioua  nature  of  the 
flashed  surface  prevents  tt  from  abaorbing  the  gases 

during  ita  subiequent  hi  t  treatment.     This  aba«)rption 

is  a  property  poseeeaed  by  ali  carbon  bodice  in  some  profiortion. 
varying  with  their  density.  This  greater  power  of  unfli4sh«d 
oaror»ii  to  aliaorb  gaaea  and  to  retain  what  it  has  abetirbed  than 
is  p<wao#««»«l  by  fli%aK^  rarlwin  leads  in  many  tiistancos  t"  wyrMt-n 
'1'  Miin  ill  a  finishetl  lamp,  accoim 

B  L^  the  prMture  and  the  condti 

T'  I  the  htiih  has  reached  ita  most  conducus.  ^^•ihl 

'i  f  opinion  at  the  present  day  «>f  th«^  av<)nige  typi?a 

i  '      'V  Ilia  to  the  fact  that  a  larige 

I  as  soon  as  they  are  put 

U|%  Btm  I  u\\ •.'  n«;ir<i  "it^^ <_ i;%i  rnu^i n«^rj<[ i  si^v that  thtsy  oiipeol  ab(»ut 
CUM  in  twelve  to  g^  ii^  t^n^  way  Fn>m  these  causes,  and 
cthfira  reUUiig  *-  '^' '  »- -^'''tMit  of  filament  pouiC«4  out  above, 
ditre  iiiBiitel  ^t  the  avomfte  db(Kf  olt  lanipe  have 

a  shorter  life  th..  _  .  ,^iops.  Hie  above  esperiencea  have 
Jerl  Mr.  Uobertaon  to  design  all  high* voltage  Umpt  that  an«  not 


restricted  by  Bi«e  with  welbflsshed  carbon 

lamps  compare  favourably  with  lower-fotta^llUBp^ 

Horizontal     Burning.— Annihot     queeiliott     wnlell 
import<int  in  considering  200-volt  lamp*  te  lk«iel 
burning,   and  contractors  should  take   sped«) 
There   is  no  doubt  whatever  that   almoet  all 
200-volt  lamps   are  only   suif   '  '      '        bur^tftg 
position.     As  soon  aa  any  '  -ion  ia 

become  prominent.     The  b»ng  tiun   uh 
the  bulb  and  cracks  it.     Also  eleetmstaftie 
to  higher  voltage,  cannot  be  rcaisted  by  ibe 
and  this  is  an  additional  cause  of  the  I 
bulb.      The  effect   of    eleotrcetatio   $,Uxm&d«m 
fitamenta  is  even  noticeable  with  lamM  basateg 
position.     Such  lamps  have  to  be  deflfgoed  villi 
making  their  filaments  more  rigid,  and  to    be 
withstand  the  efl'ecta  of   gravity  and  electtouiie 
exerted  by  the  charse  on  the  bulb  ;  and  thia  is  Urn 
which  makes  high-efliciency  200-volt  lampa  eo  dHiflrft 
There  is,  therefore,  a  tendency,  in  t^iag  U>  mvell 
just  mentioned,  to  make  200- volt  lampa  aa  low  in 
possible. 

Le*iditi^-in  fTirM.— Another  fault  that 
of  the  present  forms  of  high -voltage  lamps  is 
same  sir.e  balb   being  retained,    no  greater 
given  between  the  leading-in  wiree  of   the   lAlipt 
special  difliculty  with  high- voltage  lampa    wtticii 
filaments,  as  in  this  case  the  same  aize  oap 
wires  are  passed  through  the  sealing  point 
they  are,  therefore,  more  crowded  togetber.     l%li 
distance  apart  of  leuding  in  wires  it  a  viUU 
manufacture  of  the  lamp  and  ill  ila  alter  lae*. 
unflashed  carbons  this  beoomee  a  atill  greattr 
Hmatl  distance  combined  with  probably  i^reatir 
tion.     The  higher  the  voltage,  thi<  sooner  mre  * 
manifest.      Even  with  100-vult  lampa  tbtft  it, 
conditions,  a  tendency  for  current  to  jump 
]>ole,  owing  to  the  remanent  gases  in  the  bulb 
state  of  conduct!  vity .     The  greatest  cond Qcii vilgp  ol 
cases  which  lead  to  sudden  short- circuitiof  appnm 
the  pressure  is  about  0  Olnni.     But,  by  reAsofi  cl 
discharge  taking  place  in  all  lampa,  there  seenu  lob* 
for  the  residual  gaseous  molecules  to  arrangt 
straight  path  between  each  pjle.      Thfoogh 
charge  will  take  place  even  tn  a  better 
This  leakage  current  (souietimea  called  lb« 
which    leads    to    short-circuiting    is 
manufacture  of   highvttUage   lamps,  and   to 
care    is     ro«juired    as    the     voltage    incroaaoa. 
of   a   bulb   for    a    high- voltage   lamp    ia    to   be 
the  present  dimensions,  there  ia  no  doubt  tbi4 
would  still  bo  that  which  has  a  single 
other  vital  questions  step  in.     Electroftfttio 
with  the  voltage,  and  several  meet  pfomldiif  , 
from  all  other  poiuta  of  view,  have  had  to  be  put  om 
this  account.     As  u*  the  best  forms  of  cap  f<te  ' 
lamps,  preference  will  naturally  be  given  to  tbnee  t 
poles  can   be  kept  furthest  apart.     If  a  B.C.  orM, 
on  a  larger  scale,  there  is  no  doubt  that  coneiif 
would   accrue.     The  simplest   holder,  vitb   lb* 
parts  and  for  always  making  the  beat  oonlMl,  it 
the  KJiaon  screw,  which,  in  the  caaea  of 
can   be   made  with  a  l^Kiking  device.    Th« 
insuUtion  in  the  cap  l>etween  thn  polee 
largi«  k^kage  current  between  them  or  tbv 
poles,  .\nd  in  many  ceeec  this  is  suddenhr  mSbd 
largo  degree  aa  to  result  in  the  comiilete  nuifliiof 
and  somctim      '^-  \  Idcr.     In  sucn  eases  a  neo 
cap  seems  t  u  advantagea,  and  bae«  ia  mj 

removed  coii^^w^xiir,  on  this  scof*^ 

fixed  standard  of  voltage  iind 
increased  cost  in  manufactitf«, 
vnrvlnir  cfT«ciitnni«n  with  volta|(«a,  rvMiinf  Cn  Ibo 
V  15  ti>  120,  and  in  tbe 

li!  K>,  tendA  to  krep  tbe  laimp  al^  i 

than  if  thnso  pHtcionctCK  or  limits  of  rmU 
i  >n  the  other  hand,  voltages  which  tie 
n  source  of  great  eipeoae  to  tli« 
»b««r#«ifnrt»  lend  to  oheap^ii  Unipa  if  a  i 
"\    which  lay  r  V   beiwetn 

I  limits,  but  ai  tUcieiieiett* 

<  *ini^tuatton   Fdaun'nt}.      la  order  to  gvt 
of  ■!»«  of  bulb.  etc.  many  filatnenta  (beyond  tbo  t 
cat'  "  ilitm  m  ionMi  tmm)  bntn 

d>  ^^^ik  Miiteam.    TMi 

obiitoicu  \iy  ^i»n*K  ■«  itr^a  (itfoee  fo^ni  0«  I 
been  foniid  moat  aaljafbolory  in  low-vultAgo  1 
hifb  apedflc  rreiatanoe  fllameot  tbal  bm 
the  carbon  haa  been  admtsed  wilb  fark(ii%  Ttfblei»  1 
silicates  of  the  eartba     In  addition  to  mi 
chemical  ddpositi  of  these  bodien  on  Ibe  snfiMO  of 
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I  tried  ;  bat  altltongh  it  is  a  simple  matter  to  obtain 
rbooa  oontainiDg  these  bodies  either  incorporated  with 
Ml  or  on  the  surface  Uiereon,  it  is  quite  another  matter 
.  a  finished  lamp  containing  these  bodies  in  a  form  to 
r  praetioable  use.  The  difficulties  met  with  are  apparent 
ss  the  lamp  is  incandesced  while  undergoing  exhaus- 
i  sneh  lamps  be  incandesced  to  a  temperature 
g  about  five  watts  per  candle-power,  there  is  a 
separation  by  evaporation  of  these  bodies  from  the 
iod  thetr  resulting  depoidtion  on  the  surface  of  the  lamp 
le  temperature  of  incandescence  of  the  filament  in  order 
a  any  advantage  which  mipht  be  derived  from  the 
scence  "  of  the  rarer  earths  is  apparently  greater  than 
B  per  candle-power  ;  and  as,  as  above  stated,  it  has  been 
^possible  to  so  evacuate  a  lamp  as  to  leave  any  of  the 
nsbt "  bodies  incorporated  with  the  filament  at  tempera- 
ler  than  five  waits  per  candle-power,  the  object  sought 
niequently  defeated.  From  the  above  it  seems  that, 
nresent  knowledge,  the  best  form  of  200-volt  lamp  is 
ji  haa  a  weU-flashed  low  'specific  resistance  pure  carbon 
in  a  large  bulb,  with  a  well-insulated  moisture-proof 
ing  the  poles  to  be  placed  at  a  reasonable  distance 
t  dionld  consiBt  of  a  single  filament,  and  be  so  disposed 
lb  that  it  can  withstand  the  disturbing  effects  of  gravity 
tiBtatic  charses  on  the  bulb.  I  wish  to  mention  here 
>direetor,  Mr.  Robertson,  has  given  me  great  assistance 
narks  I  have  made  upon  lamps. 

Switches. 
DOW  to  the  matter  of  adapting  switches,  wall  plugs, 
tea,  lampholders,  and  minor  fittings.     I  do  not  appro- 
difficulty  in  changing  existing  types  from  the  present 


H.r. 

BliB  BREAK 
SWITCH 


WALL    PLUG 


LING    ROSS 


H.V. 
CEILING    ROSE 

1.INED    CUT-OUT 


I  el  use  to  conform  to  the  higher  standard,  yet  main-^ 
%m  same  appearance  and  size,  and,  when  sufficiently  in 
,  approximately  the  same  cost.  The  chief  alteration 
ia  the  increased  break,  and  better  insulation  of  the 
Ip.  In  smaller  articles,  such  as  combined  switches  and 
Ihs,  the  difficulty,  if  any,  is  more  apparent.  A 
libssring  upon  the  subjects  involving  the  use  and  con- 
ksf  doQMe-pole  switches,  length  of  brenk,  standardisa- 
rtsnubiala,  position  of  fuses,  the  carrying  capacity  of 
Lite.,  would  be  to  my  mind  of  great  value.  Without 
Itpeo  the  subject  of  switches  to  an  undue  extent,  I 
wefaBeBt  of  different  types  I  fi>id  to  be  patiF- 
■.  Heie(l)ka  switch  to  take  the  place  of 
flBak  er  toqmer  twH^h,  and  (2)  here  is  an  ordi 


nary  double-break  china  switch.  You  will  notice  the  forma- 
tion of  the  china  base,  and  the  separation  and  action  of  the 
metallic  parts,  which  are  arranged  to  produce  a  long  break  and 
perfect  insulation,  so  that  an  arc  cannot  be  maintained  if  estab- 
lished, nor  can  a  shock  be  communicated  to  the  operator.  I 
have  also  placed  there  enlarged  drawings  of  wall  sodcets  and 
ceiling  roses  to  illustrate  my  further  remarks  under  this  heading. 
It  is  not  necessary  to  go  deeply  into  the  subject  of  fixtures  such 
as  electroliers,  pendants,  etc.,  but  in  connection  therewith  I 
wish  to  refer  to  the  question  whether  it  is  advisable  to  recom- 
mend the  use  of  two  or  more  low- voltage  lamps  in  series  on  a 
200-volt  circuit.  Within  my  own  experience  1  know  of  several 
installations  fitted  originally  with  200- volt  lamps  that  have  by 
reason  of  greater  expense  for  current  and  an  inferior  light  been 
rewired  for  two  100-volt  lamps  in  series  with  satisfactory  results. 
It  is  within  the  province  of  manufacturers  to  materially  assist 
wiremen  by  designing  fittings  specially  adapted  to  series  wiring, 
such  as  series  holders,  ball  fittings,  brackets,  or  electroliers  with 
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arms  in  multiples  of  two,  and  such  a  practice  might  be  extended 
with  advantage  to  many  other  details. 

The  question  of  fuses  for  higher  voltase  requires  more  careful 
investigation,  and  would  repay  thorough  discussion.  Central- 
station  engineers  agree  to  differ  upon  the  various  p<Hnts  of 
efiiciency,  as  evidenced  by  the  different  rules  issued  for  our 
guidance.  Some  lay  streBs  upon  increasing  the  length  of  fuse 
wires,  others  insist  upon  ventilation  holes,  and  in  some  cases  the 
height  of  covers  are  to  be  increased.  But  there  is  no  unaniniity 
between  them,  and  none  of  these  rules,  in  my  opinion,  indicate 
the  right  direction.  1  have  made  some  extensive  experiments, 
and  believe  that  the  results  are  of  interest  to  the  profession 
generally.  When  a  circuit  is  opened  by  the  disruption  of  a 
fuse,  the  coqabin^d  metidlic  vapours  aivd  Yiot  wx  ^t^Axi^mA.  \s^ 
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the  high  temperature  of  the  reeulUng  arc  may  extend  and 
maintain  it  ao  as  to  bridge  over  the  terminalF,  which,  melting 
and  becoming  volatilised ^  feed  the  arc,  and  rapidly  increase  the 
temperature.  I  find,  in  practice,  that  under  these  conditiona 
the  china  baae  lupporting  the  fuae  and  terminals  is  eaaily 
volatiliied  alao,  and  not  only  contributes  to  wards  the  main- 
tenance of  the  arc,  but  is  ruptured  ra  if  by  e^pluaiun,  tending 
to  aet  fire  to  any  inflammable  aurroundiuga.  This  rupture  has 
hitherto,  I  believe,  erroneously  been  attributed  to  the  expan^ 
tion  of  air  conEned  by  the  cover  ;  hence  the  vcntilatiun  h^^iles, 
which,  according  to  my  opinion,  are  uaeleas.  The  same  experi* 
mentfi  tend  to  prove  the  fallacy  of  using  a  long  fuae  wire,  with 
the  concomitant  disadvantagea  of  finding  a}>ace  for  it,  and  alao 
difficulty  in  renewal ;  and  T  feel  Bure  that  full  efticiency  may  be 
attained  with  a  abort  fuae. 

My  deductiona  from  the  aforesaid  experimenta  are  that  (1) 
it  18  eaaential  to  arrange  a  fuae  wire  ao  that  it  will  break  at  a 
definite  part  of  ita  length— t.f.,  approximately,  the  ctsntre  ;  (2) 
the  arc  formed  on  breaking  the  fuse  must  be  ao  confined  that 
it  cannot  be  maintained  ao  aa  to  damage  the  terminala,  b^ae,  or 
oorer, 

I  wUl  now  deacribe  how  I  have  carried  out  tbeae  eaten tial 
pointB  in  china  cutout  boxea,  which  are  the  general  type  of 
luaibie  cut-outa  uaed  in  house  inatallationa  in  this  countiy. 
These  fuaes  are  arranged  on  china  bates,  or  in  groups  upon 
cut-out  boards,  and  their  catrytng  capacity  varies  from  1  to  100 
amperea.  In  all  these  I  provide  what  I  call  a  "fuae  chamber''— 
i.e.,  a  round  china  wall  forming  a  central  hole,  from  jin.  to  lin. 
in  diameter — and  this  is  pierced  with  two  holes  near  to  the 
terminala,  which  are  fixed  on  the  base  outside  the  wall.  The 
wire  is  threaded  through  the  holes  from  one  terminal  to  the 
othert  passing  through  the  fuse  chamber.  Both  ends  of  the 
fuse  wire  are  supported  by  a  material  which  is  a  better  heat 
conductor  than  air,  whilst  it  is  free  in  the  central  fuse  chamber. 
Thus  the  same  current  raises  the  temperature  of  the  fuae  wire 
within  the  fuse  chamber  more  rapidly  than  at  the  supported 
ends,  therefore  the  disruption  takes  place  there,  and  the  result- 
ing arc  is  enclosed.  I  find,  however,  that  china  as  an  isolator  is 
not  sufficient,  because  of  ita  tendency  to  volatilise  under  the 
high  temperatures — a  fact  I  have  already  mentioned.  Therefore 
I  line  the  interior  of  the  chamber  with  another  material  which 
is  a  better  heat  conductor  and  leaa  liable  to  fracture,  and  I  find 
that  ordinary  plaster  of  Paris  ia  moot  convenient  for  this  purpose, 
although  several  other  substances  may  be  equally  eflicient. 
Fuses  constructed  on  this  principle  require  but  a  short  length 
of  wire,  and  are  perfectly  safe  on  high  voltages,  and  the  general 
appear&nce  and  si»e  does  not  dilFer  to  any  great  extent  from 
those  DOW  in  common  use*  The  principle  once  established  of 
snrroundtDg  part  of  the  length  of  fuae  wire  with  a  substance 
that  is  a  better  conductor  of  heat  than  air,  we  can  easily  oon- 
•tmct  any  other  type  of  fuse  upon  the  »ame  principle.  Fuse 
wires  enclosed  in  glaas  tubes  filled  with  plaster  or  cement,  but 
with  a  free  central  apace  for  fusion,  for  instance,  fulfil  the  same 
conditions,  I  find  that  such  fuses  have  been  patented  by  Mr, 
Mordey  in  1890.  The  mere  fact  of  enclosing  a  fusible  wire  in 
a  non-conducting  refractory  filling  would  not  fulfil  the  essential 
functions  of  a  perfect  fuse  aa  I  have  deacribed  without  a  clear 
space  at  or  about  the  centre  for  disruption.  Mr.  Mordey 
describes  such  a  apace  in  hia  apecifi cation,  but  it  is  for  the 
purpose  of  observation  only,  and  it  ia  not  clear  from  the  tenor 
of  the  specification  that  the  inventor  had  this  pur^>ose  of  the 
looaliaation  of  fusion  in  mind.  Mr.  Miller,  of  Kensington,  has 
also  altered  the  ordinary  Edison  fuse  by  substituting  thin  copper 
wire,  and  partly  filling  the  centre  with  asbeatoa  fibre.  Ho  far  aa 
localising  the  point  of  disruption  and  confining  the  arc,  this  fuse 
acts  very  well,  although  copper  or  alloyed  fuses  are  not  perfect 
under  any  circumstances  by  reaaon  of  the  maintenance  of  a  dull 
red  heat  under  normal  load. 

Arc  Loirs. 

Coming  now  to  the  subject  of  arc  lamps  in  relation  to  the 
higher  pressure,  I  do  not  see  that  with  alternating  currents 
lbs  inoreased  potential  materially  affecta  the  ooomiiatr.  The 
pme^m  may  bring  a  single  pandlel  system  into  vogue,  with 
soonomy  ooils — an  alteration  which  will*  in  my  belief*  increase 
tilt  ootMnerciai  efficiency  of  alternating  arcs.  But  the  diaadvau 
ts^gss  are  apimrent  in  the  case  of  a  continuous-current  circuit. 
For  inalanoe,  in  small  installations  of  one  or  two  laoipe  on  the 
100- volt  oireutt,  these  must  be  doubled  on  the  200  volt  circuit, 
or  usbIms  reststancea  interposed.  To  eijualise  the  oi»nditiona  it 
has  been  propoaod  to  substitute  low  current  Um(Mt  -say  four 
five  ampere  instead  of  two  10  ampere  lamps,  Aa  this  substitute 
has  b0Sii  advooated  by  one  of  the  foremost  central -station  euffi- 
nMn,  Mid  many  others  will  possibly  follow  biro,  it  may  ne 
lifol  and  not  out  of  place  to  prove  (hi^t  both  in  theory  and 
_  tMlios  low-ourrent  arc  lamps  are  defideot  in  points  of  economy 
ind  sfHoiency.  It  la  generally  accepted  that  the  current  density 
of  an  arc  is  independent  of  its  aixe  ;  assuming  this  as  correct, 
the  area  of  an  arc  muat  bo  proportional  to  the  current,  and  the 
eooUnc  sitrEaoe  f^ro^Kjrtioual  to  ita  diameter.  This  ia  the  c&<ie 
with  tne  oooliog  surface  of  the  carbons,  if  thase  are  used  of 
srm*  ptnpoftlanMl  to  f  A#  wrmot  talcsn  by  tlio  lunp.    Thus  th^ 
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cooling  effect  of  the  atmosphere  will  have  a  dirsd 
the  diameter  of  the  arc  and  to  the  square  root  of 
Therefore,  for  illumination,  large  arcs  are  mo(%  i 
small  ones,  and  the  practical  arc  ia  attained  whoa  t 
increasing  the  number  of  light  centres  Imlanoes  tlifl 
of  small  ares.  This  gives,  in  practice,  sii  m 
10  amperea.  Small  area  worked  under  same  ooDditii 
unsteady  than  large  ones,  which  is  due  to  Ui«  Ca4ll  i 
arc  of  a  given  length  the  E.M.F.  decressss 
increases.  An  experiment  in  which  a  fixed  k 
5  amperes  and  44  volts  was  suddenly  increaand 
showed  : 

Normal  5  amperes 

Sudden  increase  from  5  to    6  amperes 
5  to    7 

«i  •«  5  to    8        ,, 

ti  f«  D  to    9         ,, 

,,  ff  D'    Co    XU  ,,,  «»*«*««4«4*#**4^ 

So  an  arc,  or  aeries  of  area,  with  a  total  valtagt  ft| 
to   the   E.M.F.    of   the  circuit  is  unBt*bl« 
probably  due  to  the  disproportionate  varislions  o| 
surface,   coupled   with   the  decreased  resialanfis 
higher  temperatures,     Tf  the  arc  fiaree,  the  eurreiit 
unless  there  is  sufficient  resistance  in  seriea  to  reduoi 
across  the  are  at  a  greater  rate  than  the  abov« 
Certainly  the  meohanism  tends  to  lengthen  the  at 
advantage  because  the  movement  continues  until 
decreases   to   the  norma]   value,   and    the 
extinguish  the  arc  unless  an  interposed 
a  rapid  increase  of  the  voltage  across  Iheafo. 
ia  necessary  to  compensate  the  **"  negative 
arc,    which   may  be  mc^re   appropriately 
cooling  surface  per  ampere.''     An  additional 
is  necessary  to  ensure  steadiness.     It  foUowa,  thi 
five-ampere  lamns    muat  be  worked   on  a  hi^^bar 
**  pumping  "  will  ensue.     The  possible  cumot  ll 
lamps  on  200  volts,  allowing  40  volts  across 
timea  the   normal ;    with  five  lamps  on  330 
the    normal  ;     while    with    four    lamps    on    230 
only    5'3    times    the    normal.     Tbereroreft   whan 
lamps  are   used   upon  a  230'Volt   circuit,  it  is  b 
four  with  steady  long  arcs  than  five  with  una^at^ 
It  is  probable  that  the  endosed  arc  lamp  wiU  ba 
prominence  in  this  direction,  oflaring  oartatnly  mai^ 
but  I  would  point  out  that  in  pradioe  the  ounal 
largely  increased,  because  of  the  frangibility  td  ik 
envelope  under  an  accession  of  temperature.     II 
surface   be  increased  so  that  the  tempeKmlurt  ol 
surrounding  the  arc  remain  about  the  aaiiia»  Ika 
the  lamp  is  oonaiderably  reduced. 

Adverting  to  the  manufacture  and   installing  i 
meet  the  contingencies  of  the  high  voltatfo,  wa  Skrti 
that,  if  the  carbons  run  uhort  or  the  altasa 

the  carbons  in  the  other  lampa  close  toasth«r« 

of  the  circuit  is  maintained  aorois  theiliaalooilollli 
tamp.  The  possible  troubles  ara  thai  the  shuol  uoA  i 
and  that  the  carbon -holders  are  damaged  with  ll 
fiarine  of  the  arc  before  it  brealca.  It  would  haf4)jr 
to  male  magnets  to  stand  aueh  ovaricad.  Of 
instal  a  cut-out  and  equivalent  resialaiioa  to  • 
this  expedient  is  very  costly,  and  preaanta  Iha  furtlM 
of  findnag  suitable  room  near  the  Ump  or  *^' 
tained  with  the  lamp,  and  jf  teaohlng  tha 
full  current  can  be  used  although  tW  Uoipft  mm 
Some  sort  of  cut-outs  must  be  installed,  ao«l  I  am 
that  there  is  a  field  for  inventors  in  this  diraeU 
indicate  how  I  have  aodeavoured  to  meat 
aa  ia  generally  the  osae,  one  pair  of  oarbona 
rate  than  the  others,  the  slide  in  that  laaip  vS 
•top  first,  and  the  stumps  will  t>um  away  until 
enough  to  break  the  are.  I  append  a  lania 
of  five  trials  : 

Foi'K  IOAhpkiu  LAiin*  ox  200-Vot.t  Ciw 

-^carbon  IBrnm.   rtivW,    -  Ilniiit.    $*diiL 
Arc  dared  and  was  exLtngui>l>^  ^ 


Current  switdMd  off  whao  wc  was  al .. 


a) 

(3) 

\^> 
(5) 

In  the  first  four  triata  the  atv 
say,  it  travelled  up  the  side  o|  th#  aarbon  tf 
tl  '   ng  a  apiral  ooufva,  thfa  UJWaa  ba 

IS  too  great  for  tkm  vollafeb    Tht 
|MMiii  '  I  me  carbon  whan  thoiw  b  anBoMiil  dual  %m 
and  countera43t  iu  ineraaiifig  langlh  ;  Ihtia,  «rh«n  lb 

dutt  failM,  M ^'^  >«  eKtinguishsd  bafoca  it 

li«»inta.     1 '  U  No,  S  the 

temparatufv  -  ^^  i'^^-  the 
banoe  the  mc  did  not 


i 


i  extant  of  lipaili^  lbs  smIm 
laava  Iha  «fil«.     Wa  maf 
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lottirabllity  of  m&intiiiDtikg  &  oanniderable  gap  be^een 
>u-holderBf  exceeding  even  dm.  For  absolute  aafety  it 
to  axtiBguifih  the  arc  avitoraaticallf .  Now,  aa  automfttic 
•  iMlew,  becAOse  it  is  Deoeaaarily  controlled  by  the 
L  across  tbe  lamp,  and  could  not  discriminate  between 
»sed  T^oltAge  caused  by  the  carbons  bumitig  short  and 
m^  by  the  extinct ioQ  of  a  dare,  and  since  thii  may 
h£  any  time  the  arc  could  not  be  re-formed  even  when 
ons  came  together.  The  circuit,  in  fact,  would  be  inert, 
are  would  have  to  be  re  eatabliihed  by  band, 
SBment  cnt-oufc  moat  extingubh  th«  arc,  and  aimut- 
f  cut  the  shunt  coil  out  of  the  ctrcutt,  the  raechaniflm 
lamp  alao  beiog  free  that  the  carbann  may  travel 
.  The  abunt  must  un  no  account  ha  cut  out  whiUt  the 
on,  fiiBce  it  conJd  not  then  compenaate  the  senas  coil 
.w  the  carbona  together.  For  the  protection  of  the 
ul  I  have  u&ed  a  temperature  fuse,  made  of  an  alloy 
meltiDg  pomt  of  210deg,  F.«  and  having  auMcient 
1  area  to  be  independent  of  the  amount  of  current 
)  traverse  iL  The  (^a-bone  could  be  held  apart  several 
I  before  fusion  took  place.  Although  a  decided  advantage 
Aid  over  a  plain  lead  fuse,  and  the  ah  tint  coil    was 

tprofcected,  the  carbon- hold  era  were  not  protected, 
le  required  renewing  each  time  it  became  ruptured, 
^di^colty  in  constructing  an  automatic  '*cut  in  "  and 
It  *'  ties  iu  the  necessity  for  a  rapid  make  or  break,  to 
ntion  and  spark  ing,  Mysystemmaybebrieflyexplained, 
libeftrc  ta  6rst  short-ctrcuited  through  a  shunt  path,  and 
«t  bf  reducing  the  voltage  across  the  terminals.  This 
then  broken  by  a  quick-break  e witch,  the  aame  action 
5  tbe  abunt  switch  simnltaneously,  ready  to  fall  upon  tta 
eontftct  when  the  carbona  touch,  or  are  replenished. 
Aaniam  k  actuated  bj  the  main  armature  of  th^  kmp, 
awvemeiitB  take  piaoe  while  the  armature  is  below  the 
mit,  so  as  not  to  interfere  with  the  working  of  the 
i<m  can  eee  the  actual  working  of  this  novel  "cut-out '' 
bmp  wbicb  I  show  here. 

Heating   ajid  Motoes, 

lect  of  the  mcre&sed  preaaure  upon  such  applications 
Kise  current  aa  heating,  cooking,  etc.,  does  not  entail 
Hit  alteration  structurally  or  electrically  to  need  an 
re  description.  The  resistances  forming  or  causing  the 
scErfaoes  mnst  be  arranged  to  conform  to  the  higher 
at  tbe  terminals,  and  it  m  mostly  preferable  to  increase 
ill  rather  than  decrease  the  diameter  of  tbe  resistance 
Bt  this  fact  preadnts  aome  difficulty  in  such  articles 
«  wptase  available  is  small.  If  the  apace  is  too  limited, 
Kntna  <^n  only  be  used  in  series,  or  in  connection 
«stemml  redstanoe.  With  motors,  the  greatest 
alflo  Ilea  in  ado|>ting  the  smaller  sizes,  say  from 
I  to  ^  h>p*,  to  suit  the  altered  conditions  of  higher 
,  A  csort&ln  structural  alteration  is  doubtless  necessary 
gft  a  new  winding  to  produce  the  same  efticieucy  as 
re  on  a  100- volt  circuit*  In  tbe  larger  si^es,  I  am,  in 
^eilitate  keeping  stocky  using  a  double  or  dii^erentlal 
,  wbieh^  when  coupled  in  parallel,  conforms  to  100  volts 
I  and  with  the  same  winding  in  series  gives  an  equal 
r  cm  a  normal  load  at  the  200- volt  pressure. 
iairifig  the  subject  of  higher  voltage  generally  from  a 
>t  of  cost,  I  am  of  opinion  that  suScient  time  and 
••  nitnrally  resulting  from  an  increased  demand  will 
l«a«t  of  moat  fittingi  for  200  volts  within  the  margin 
,  of  the  lower  voltage — ^except,  perhaps,  a  few  cases, 
pkich  I  may  inatance  incandescent  lamps.  These  will 
if  alwajt  be  more  expensive,  owing  to  increased  cost 
iliiig  of  larger  bulbs  and  extra  supports,  and  also 
time  of  exhaustion  and  percentage  breakage, 
p  uot  overlook  the  fact  that  in  the  matter  of  wiring 
Qvl  be  a  decided  saving.  The  smaller  sectional  area 
actor  pet  lamp  employed,  without  the  necessity  of 
I  inatilation,  as  ako  in  a  minor  degree  smaller  con- 
wad  ooa tacts,  will  in  all  probability  compensate  some 
ffuml  dj«ad vantages,  and  may  bring  the  balance  of 
ifoiiir  of  the  high- voltage  system.  I  do  not  wish  to 
ft  subject  of  cabJee  and  wires  or  wiring  systems  within 
a  ef  mjr  present  paper,  but  I  wiU  only  mention  that  in 
ioa  such  matters  as  the  establishmeat  of  revised  wiring 
ill  nae  of  twin  wires,  the  smallest  gauge  allowable  for 
m^  the  beat  and  cheapest  system  of  wiring  fcir  high- 
Mfilf,  would  be  subjects  well  worthy  of  the  immediate 
iboa  of,  SDd  an  interchange  of  opiniou  between, 
ttaod  nuymfaotorers* 
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waking  up.  There  might  be  a  saving  in  first  cost  by  the  200 -^olb 
system.  He  gathered  this  from  mistakes  in  getting  out  tenders 
for  high* pressure  fittings  m  be  koew  of  several  firmi  who  had 
tendered  for  100  volt  cable  instead  of  220volt,  and  had  had  to 
re-tender,  but  they  had  lowered  their  prices  iu  so  doing.  Also  he 
regarded  as  detrimental  the  fact  of  there  being  no  standards  as 
to  fuses.  Where  a  fuse  was  used  with  an  alternating  currenb^ 
there  was  less  need  for  precautions  than  with  a  direct  current* 
Mr.  Byog  M  them  to  infer  that  high  voltage  lamps  were  rather 
bad,  but  his  own  experience  was  quite  the  ro verse.  There  was 
one  point  regarding  the  introduction  of  series  lighting  in  houses  ; 
they  could  use  up  in  this  way  the  100- volt  lamps.  In  Tunbridge 
Wells,  where  the  columns  carried  arc  lamps  with  two  lOO^volt 
incandescent  lamps  in  series  for  use  when  the  arc?  were  switched 
off,  they  got  all  their  !ampe  f>r  nothing  in  this  way»  as  they  used 
the  100  volt  consumars'  lamps* 

Mr,  Merdejr  said  he  had  not  much  ejcpertence  of  2iX>-volt  lamps, 
but  he  had  been  watching  with  interest  tbe  effort  to  bring  in 
20rj  volt  circuits.  Might  he  be  allowed  to  ask  tf  the  specific  resist » 
an^  of  carbon  should  be  considered  withont  reference  to  the 
specific  gravity  ?  They  would  find  that  accord ing  as  the  specific 
gravity  of  carbon  varied,  so  did  its  resistance.  An  unHaihed 
Si  amen  t  was  tike  a  string  of  cinders,  and  it  had  much  greater 
resistance  in  that  form.  In  1Sh3  he  had  described  how  carbon 
acted  just  as  metal^  when  finely  divided.  In  the  gasholders,  carbon 
was  to  be  found  iu  the  form  of  thin  Xiamen ts  hanging  from  the 
roof,  and  he  had  often  wondered  if  tiiese  filaments  could  not  be 
used  for  lamp  filaments.  The  author  had  said  that  the  sucoes&  of 
the  high  pressure  system  depended  on  the  consumers,  and  central^ 
station  engineers  must  not  imagine  that  the  jury  sitting  upon  it 
was  asleep.  As  to  tbe  central- station  question^  he  thought  the 
central  station  should  take  upon  itself  the  whole  burden  of  supplying 
lamps  to  consumers.  He  would  mention  a  very  valuable  paper  con« 
tributed  by  Prof,  Robertson  to^tho  Ekcirical  Rtikwon  tbe  **  Life  of 
Lampf^''  on  direct  and  alternating  circuits,  jn  which  he  said  that 
there  was  a  decided  gain  when  the  alternating  currentwas  used,  He 
wished  to  thank  the  author  for  having  made  mention  of  his  fuses. 
Both  seemed  to  have  arrived  at  practically  the  same  conclusion  as 
regarded  safety  fuses.  He  thou£;ht  that,  on  tbe  quest  ion  of  arc 
lamps^  the  point  to  be  aimed  at  was  to  get  the  iigbt  out  from  the 
lamp*  Having  the  carbons  pretty  far  apart  enabled  them  to 
attain  this  object  in  some  degree.  With  regard  to  the  statement 
that  an  automatic  cut-out  was  recfutred  in  arc  lamps,  he  thought 
the  old  Brush  cutout  answered  all  the  purposes  Mr.  Byng  con- 
sidered necessary. 

Mr.  Rawortb  said  he  wished  to  thank  Mr.  Byns  for  his  paper.  Mr. 
Boot  and  his  friends  would  not  be  so  happy  if  they  had  bo  live  with 
the  lamps.  The  makers  supplied  him  (the  speaker)  with  lamps  free 
on  trial  I  He  had  some  lamps,  of  which  '25  per  cent,  went  when 
the  current  was  switched  on^  and  another  batch,  of  which  ten  in 
twelve  went.  A  great  many  were  broken  when  placed  in  a  hoH> 
zontal  position f  through  the  filament  coming  in  contact  with  tbe 
side  of  the  bulb.  The  lampmakers  ought  to  be  given  time  to  try 
various  methods  of  making  high-voknge  lamps.  The  consumers 
would  not  have  this  system  if  they  understood  that  it  cost  them 
25  per  cent,  more  than  they  were  now  paying. 

Mr.  Shoelbred  said  he  had  had  nothing  much  to  do  with 
the  subject.  In  the  early  days  50 -volt  lampp  were  as  much 
an  experiment  as  these  high- vol ta^  ones  were  now,  He 
had  no  doubt  that  the  SSO^voit  lamp  would  become  as 
common  as  the  100- volt*  The  question  of  motive  power  was 
now  coming  to  the  froutu  Owing  to  tbe  difhculties  whioh 
they  had  laboured  under,  they  had  not  had  the  opportunity 
to  disease  it  earlier.  It  was  brought  up  some  years  ago  in  that 
Institution,  but  the  question  dropped.  It  would  be  n  good  thing 
if  some  unanimity  could  be  arrived  at  in  the  matter*  He  hsd  been 
by  no  means  disheartened  by  the  difficulties  in  the  way.  There 
was  no  reason  why  there  should  not  be  larger  bulbs  to  take  the 
longer  filament.  Mr.  Ra worth  hsd  said  that  though  the  long 
bulb»  would  work  all  right  when  placed  in  a  vertical  position,  the 
filament  fell  against  the  glas?  when  placed  horizontally.  Ho  had 
used  several  makes  of  lamps,  and  had  not  found  that  a  difficulty 
existed  in  that  direction.  He  agreed  with  Mr.  Raworth  that  ib 
was  but  a  matter  of  time  when  these  lamps  would  come  in. 


fc M.  Ctreqiptea,  on  being  asked  to  open  the  discussion, 
I  fa  woald  rather  speak  Uter.  He  wished  to  say  some 
l^llbt  qaealjon  of  arc  lamps,  but  he  was  not  then  quite  ready, 
bpidud  the  author  ougnt  to  be  congratulated  on  having 
As  useful  f»per^  'Oiere  was  a  tendency  nowadays  to 
pUBor  deta^  of  electric  lightings  and  be  was  glad  to 
IsMHi&ietiarerey  oTi  at  any  rate,  one  manufacturer  was 


ISLE    OF    MAN    THAHWAYS    AND    ELECTBIC    POWER 

COMPANY,   LIHITED^ 

The  report  of  the  directors  bo  be  submitted  to  the  annual  meet* 
ing  of  the  shareholders  on  the  10th  inet,  shows  a  balance  of  £11^144. 
14s,  9d.j  after  providing  £6,5(Xl  for  debenture  interest.  Dividends 
at  the  rate  of  d  per  cent,  on  the  preference  and  7  per  cent,  on  the 
ordinary  sharest  both  of  the  general  undertaking  of  the  Company i 
absorbing  £10,850,  are  proposed.  Of  that  Amount,  £5,662,  10a,  has 
already  been  paid  in  interim  dividends,  and  the  balance  of  £304. 
14a.  9d,  is  to  be  carried  to  profit  and  loss  account  for  the  current 
year*  It  is  expected  that  the  new  electric  tramway  from  LajEcy  to 
Hamsey,  a  further  distance  of  10|  miles,  which  will  connect  the 
two  most  important  towns  and  fustricts  in  the  island,  now  in 
course  of  construction,  and  which  will  be  worked  as  a  separate 
undertakings  will  be  opened  for  next  summer's  trafEc,  and  will 
bring  a  considerable  increase  of  revenue  on  the  Company's  present 
lines.  The  Diamond  Jubilee  celebrations  in  England  and  the  web 
weather  of  Augqst  and  September  militated  against  the  interests 
of  tbe  Company.  Trallic  otherwise  would  have  shown  a  consider- 
able increase  without  additional  working  expenses*  The  retiring 
directors,  Messrs,  Alexander  Bruce  and  F^  G,  Caliowt  offer  them' 
selves  for  re-election. 
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THB  VALUB  OF  A  HAN. 

The  despairing  cry  of  fond  paients  of  If 
has  been  for  a  profession  to  which  their  s( 
be  apprenticed  with  a  view  to  get  value  for 
rendered.  At  one  time  the  profession  of  < 
engineer  proved  a  great  attraction,  and  see 
educated  and  trained  with  the  hope  of  c 
good  positions  therein.  As  things  go  at  the 
time,  the  position  of  engineer-in-charge  of  a 
station  is  one  of  the  plums  of  the  profession,  I 
authorities  believe  in  paying  such  an  official  1 
the  wages  of  a  good  cook.  A  recent  advertise 
doubt  brought  the  authority  issuing  it  a  nu 
applications.  The  authority  in  question  ( 
man  to  design  and  carry  out  the  construe 
equipment  of  a  central  station.  True,  a  co 
engineer  has  already  reported  on  the  subj 
suggested  a  scheme.  If  the  consulting  ' 
prepared  the  designs  and  superintended  t 
of  the  station  his  fee  would  be  a  percec 
the  outlay,  and  a  resident  engineer  would  b 
sary  to  work  under  his  supervision.  Th< 
rity  would  save  the  fee  of  tlie  consiiltin<]j « 
and  expect  the  resident  engineer  to  do  the 
two  men,  and  thus  save  the  cost  of  one. 
the  idea,  no  doubt.  We  do  not  know  the  i 
of  this  authority,  but  could  pretty  well  ims 
idiosyncrasy  of  each.  It  is  not,  however,  n 
to  discuss  that  point  at  any  length.  Broa 
the  collective  wisdom  of  Little  Pedlingtou  i 
to  this  :  *'  We  want  to  erect  works  to  cost  i 
then  advertise  for  a  man  to  design  and  o 
for  £100  a  year  to  start  with.  If  the  worl 
cost  £20,000,  try  one  for  £200  a  year  to  sU 
and  a  rise  of  1*25  a  year  up  to  £*HK  Yo 
to  get  a  good  enough  man  for  that.  We  doi 
a  Great  George-street  swell — we  want  a  good 
practical  man  !  **  And  they  get  him.  The 
when  finished  is  badly  designed ;  it  is  equipf 
apparatus  supplied  by  firms  whose  travellers  1 
most  cheek,  or  an  **  Hail  fellow,  well  met " ;  e 
is  not  obtained,  even  though  each  separate  lir 
apparatus  is  good,  because  the  apparatus  is 
design  as  a  whole — one  part  good  in  itself, 
suited  to  work  with  another  part  equally  good 
The  man  may  have  the  best  intentions,  bu 
not  had  the  experience  required  to  enable 
decide  as  to  the  best  in  the  case.  Tii 
however,  is  not  with  the  man.  He  giv 
than  value  for  the  money  he  gets.  The 
with  the  authority,  whose  penny  wise  tan 
foolish  policy  causes  niggardliness  where  ge 
is  required.  It  is  far  better  to  employ  a  coi 
man  to  well  design,  construct,  and  equip  in 
place  even,  with  a  much  greater  initial  cost, 
obtain  a  worse  system  which  would  be  lesseco 
in  the  long  run.  A  thousand  pounds  extra  e: 
at  the  start  may  be  the  saving  of  thousands 
the  working  years ;  similarly,  the  8a>iug,  or  i 
saving,  of  an  initial  thousand  may  lead 
expenditure  of  many  thousands  in  the  i 
Although  the  preacher  has  preached  on  I 
many  times,  the  moral  is  hard  to  ^ra 
some  councils  still  consider  that  hoc 
thing    is    cheap,  it   is    good.    We    are   ot 
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of  waste,  but  those  who  persist  in  the 
that  you  can  get  the  best  at  the 
t  price,  whether  in  brains  or  in  machinery,  in 
a  or  in  execution,  are  altogether  mistaken, 
cannot  get  for  JS200  a  thing  whose  ordinary 
et  value  is  £1,000,  unless  you  steal  it — and  that 
i  honest.  Hence  the  design  which  costs  Jb'200 
rth  that  amount,  and  no  more.  The  inexpe- 
3d  man  who  pretends  to  sell  for  £200  what 
•xperienced  man  gets  £1,000  for  is  a  iraud. 
Ely    be   argued    that   an   authority   may   have 

0  to  spend,  and  no  more,  and  must  put 
ith  the  best  it  can  get  for  the  money. 
led,  even  then  it  is  better  to  obtain  a  really 
)tent  engineer  and  pay  him  his  fee  rather  than 

1  the  outcome  of  a  less  experienced  man.  The 
side  of  the  argument  is  that  the  young  engi- 
aust  have  a  start.  Then  let  the  start  be  in 
roper   way — first,   under  the  experienced,   to 

of  his  experience ;  and  then  to  walk  for 
If.  If  he  does  that  he  will  not  sell  his  services 
s  than  their  value,  and  an  authority  will  not 
k  from  him  for  £100  something  the  market 
3f  which  is  at  least  £500. 


lkMP5  AND  FITTINGS  FOR  200  VOLTS. 

i  paper  read  by  Mr.  G.  Binswanger  Byng 
the  Institution  of  Electrical  Engineers  last 
is  a  most  practical  and  valuable  one.  It 
velcome  innovation  to  find  a  manufacturer 
ting  that  difficulties  exist  in  the  present 
ds  of  coping  with  the  requirements  of  the 
r  voltage.  At  the  same  time  valuable  hints 
how  these  faults  may  be  overcome  are 
by  the  author,  whom  we  congratulate  on 
neral  tone  of  his  paper.  Leaving  the  incan- 
it  lamp  question  on  one  side,  not  because  it 
nportant,  but  for  want  of  space,  we  propose 
ring  that  part  of  the  paper  devoted  to 
s.'*  These  are  often  unsatisfactory  on  one 
ed  -  volt  circuits,  and  are  liable  to 
le  somewhat  dangerous  at  two  hmidred 
The  author  describes  what  he  has 
to  be  a  practical  fuse,  although  it 
ges  the  regulations  of  municipal  electrical 
^rs.  Safety  has  hitherto  been  sought  in 
aed  length  and  in  ventilation.  Mr.  Byng 
ftted  a  short  fuse  quite  enclosed.  He  con- 
\  that  it  is  essential  to  arrange  a  fuse  wire 
X  it  will  break  at  a  definite  part  of  its  length — 
approximately,  the  centre — and  that  the  arc 
d  on  breaking  the  fuse  must  be  so  con- 
that  it  cannot  be  maintained  so  as  to 
;e  the  terminals,  base,  or  cover.  The 
CD  arises  as  to  whether  the  past  failures 
es  will  be  overcome  by  the  author's  design. 
dering,  firstly,  the  violent  fractures  of  porcelain 
i  which  have  occurred.  These  have  been  said 
due  to  the  rapid  expansion  of  air  inside  the 
of  the  fuse.  We  think  the  more  probable 
nation  to  be  that  the  arc  impinging  on 
QTcelain  produces  great  local  expansion,  and 
1  the  base  or  cover  flies  to  pieces.  This 
f  is   supported  by  Mr.  Byng's  own    experi- 


ments, as  we  are  informed  that  the  first  model 
of  the  new  fuse  was  made  in  wood,  and  acted 
well.  The  model  was  then  made  in  porcelain, 
but  trouble  ensued  until  the  plaster  of  Paris  lining 
was  introduced.  This,  as  is  stated,  is  a  better  heat 
conductor,  and  is  less  liable  to  fracture.  Still,  if 
calculations  are  made,  it  will  be  seen  that  the 
expansion  of  air  theory  is  not  absurd,  as  pressures 
such  as  ninety  to  one  hundred  and  fifty  pounds 
per  square  inch  might  be  obtained  momentarily. 
The  first  essential  laid  down  by  Mr.  Byng  we  most 
thoroughly  endorse,  but  are  not  at  all  sure  that 
his  means  will  be  permanently  effective.  Any  fuse 
of  soft  and  oxidisable  material  will  give  trouble  in 
time  under  screw  heads,  and  that  without  excess 
current.  The  whole  subject  is  a  most  interesting 
one,  and  we  shall  be  glad  to  receive  correspondence 
on  it  from  our  country  readers  who  have  not  the 
opportunity  of  speaking  at  the  Institution  next  week. 
We  would  suggest  to  the  author  that  a  few  experi- 
ments would  add  much  to  the  interest  of  the 
gathering  next  week,  and  show  conclusively  the 
merits  of  different  fuses. 


FORTHCOMING  EVENTS. 


Friday,  Mabch  4. 

Koyal  Instltntion.— At  9pm.,  "  Some  Recent  Results  of  Phvsico* 
Chemical  Inquiry,"  by  Prof.  T.  E.  Thorpe,  LL.D.,  D.Sc., 
F.R.S.,  M.R.1 

iMtttutloii  Of  Jonlor  Mugim^nrn,  Westminster  Palace  Hotel.— 
At  8  p.m.,  "An  Outline  of  Patent  Law  and  Practice,"  by  Mr. 
Arthur  H.  Stanley.  F.C.I.P.A.,  member. 

Monday,  Mabch  7. 

lastitutio!!  of  Eagiaee^s.— Ordinary  ine^tin^at  7.30  p,m. 
Tuesday,  March  8. 

lastltatioii  of  CIvU  Baglaeera. — At  8  p.m.,  further  discussion  on 
' '  The  Theory,  Design,  and  Practical  Working  of  Alternate- 
Current  Motors,"  by  Llewellyn  B.  Atkinson,  Assoc.M.Inst. 
C.E.  ;  and  •' Dublin  Electric  Tramway,"  by  H.  F.  Parshall, 
M.Inst.C.E.  ;  and,  time  permitting,  paper  to  be  read  on 
"  Calcium  Carbide  and  Acetylene,"  by  Henry  Fowler,  Assoc. 
M.Inst.  C.E. 

Koyal  InstltntloB,  Albemarle-street.  —  At  3  p.m.,  Prof.  £.  Ray 
Lankeeter,  MA.,  LL.D.,  F.R.S.,  on  '*The  Simplest  Living 
Things." 

Wkdnksuay,  March  9. 

Instltatlon  of  Juolor  Eaglneors.— At  7.30  p.m.  Joint  meeting 
with  Architectural  Association  at  9,  Conduit-street,  W. 
Papers  on  '*  Desirability  of  a  Closer  Relationship  between 
Architect  and  the  Engineer,*'  by  S.  Beale,  A.R.I.B.A.,  and 
Percy  J.  Waldram,  P.A.S.L 

Society  of  Arts. — At  8  p.m.,  "Linde's  Method  of  Producing 
Extreme  Cold  and  Liquefying  Air,"  by  Prof.  J.  Ewing,  F.R.S. 

Thursday,  March  10. 

Instltiitioii  of  Ueotrioal  BaglBoeni.— At  8  p.m.,  discussion 
on  Mr.  G.  Binswanger  Byng's  paper  on  ''The  Manufacture  of 
Lamps  and  other  Apparatus  for  200- volt  Circuits." 

Koyal  lastttntloii,  Albemarle  •  street.— At  3  p.m.,  Tyndall 
Lecture,  "  Recent  Researches  in  Magnetism  and  Diamagnet- 
ism"  (Lecture  L),  by  Prof.  J.  A.  Fleming,  M.A.,  DiSc, 
F.R.S.M.R.L 

Finsbury  Teohnioal  College.— At  8  p.m.,  L.  J.  Steele  on 
*'  Electricity  Meters  "  ;  second  lecture  of  course  of  five» 

Friday,  March  11. 
Phyaioal  Society. —At  Burlington   House,   at  5  p  m. :  (1)  ''On 
Dynamical  Illustrations  of  Certain  Optical  Phenomena,"  by 
Prof.  J.  D.  Everett,  F.R.S. ;  (2)  "  On  Properties  of  Liquid 
Mixtures,"  by  R.  A.  Lehfeldt. 

Inatltntloii  of  Civil  Snglneers. — Students'  meeting,  at  8  p.m., 
"The  Drainage  of  Cottage  Property,"  by  H.  C.  Adams, 
Stud.Inst.C.E. 

Saturday,  March  12. 

Insiltiitlon  of  Ktootrleal  Bngliioeni.— Students'  visit,  at  10.30 
a.m.,  to  the  stations  of  the  Metropolitan  Electric  Supply 
Company. 

InaUtntton  of  Junior  XnglBoon.— At  the  Weetminster  Palaqe 
Hotel,  at  7.30  p.m.,  oonversazioDe. 
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OOESnOMS  AMD  ANSWEBS. 


Uadar  tbk  bavHng  w%  iiuerb  qaeBtioiu  ^nd  amwers 
of  m  pmcliml  charaeter  nelatiag  to  ceiilnd-«t&cioo  work, 
Imoiwftj  work,  or  cotittmcttofi  work ;  and  (or  «ich  idt- 
Ahl«  qt36fltloQ  oi«r  (me  ^UHnffj  mA  for  tli6  b»l  Kilii' 
tioa  of  any  qu^tton  we  offer  ten  ikillin^  We  ilio 
give  two  »Ailling»  and  m^nce  for  every  other  antvrer  we 
print  The  aiiiwen  lo  Any  qnettioo  thotild  be  tent 
wjibiii  10  cU^a  after  the  queetion  bw  appearetL  and 
ibottld  be  wntten  on  one  lide  of  the  paper  otdy.  We 
would  call  the  atteotion  of  tbcme  ■ending  in  ana  wen  to  the 
bet  that  the  neatnesa  of  any  sketches  sent  in  ia  cooBider€d 
wheo  marking  the  relatire  valoea  of  theee  aoiwers. 
Queitiofia  nmy  be  sent  at  any  tima 

i^uEsnoNrt. 

42.  Give  the  ^lTantag«B  lad  diB&dvaotages  af  using  poDdeus^rH 
m  ebctric  light  stataoaa  ;  aiao  diflcuas  whether  «epar&te  or 
eottibtned  ooadeniers  sre  best,  G-ive  appfoximate  figure  of 
miing  effected.— F.  fK  ftf. 

49«  On  a  power  tnnimbsioD  scheiae,  500  h.p  bas  to  be 
deliTeiwl  to  a  tiation  three  miles  from  the  power-house* 
Assuming  &  loei  in  the  line  of  50  K.p.,  compaiv  the  wdgbt 
of  copper  r squired  for  linea,  if  dir^t  current  ia  ui^,  with 
thai  for  a  three- phaae  trausmiuiou*  The  utaxiiuuEn  voltage 
batwam  the  conductors  to  be  2,000  volts,  and  the  power 
factor  on  tbe  three-phaae  system  85  per  cent.— P.  T. 

ANSWIBSp 

{fitciium  36.— Deacnbe,  with  sketches,  what  ^ou  oonaider  to 
be  the  beat  lystem  of  m&in  ■t^em-pip^a  for  ceutrsl  stationai 
Give  resBDns. 

Bed  Answer  U  Nq,  36  (atoard^d  lO^i.), — Steam-majns  for 
«etitral-atatioii  work  may  be  divided  iota  two  claaaea :  (1) 
twin  maioa— a  systeia  tn  which  there  are  two  practically 
independent  supplies  f  ram  boilers  to  engine ;  (2)  ring 
maiaa^ — a  syst«oi  in  which  the  steam-main  consista  of  arin^ 
of  piping  which  is  fed  at  several  points  from  the  several 
boilers,  and  from  which  supply  pipea  are  taken  off  for  the 
different  engines  aa  required.  An  example  of  each  system 
ia  given  in  Figs.  I  and  2  respectively. 


r 


--r^ 
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The  Gonditions  of  running  a  eentrat  station  are  such  as  to 
make  it  iniperatfvt;  that,  in  the  evi^nt  of  anything  happen 
ing  to  disable  a  portion  of  the  steam-main,  it  shall  not  affect 
Uie  running  of  the  majority  of  the  planL  This  end  is 
more  or  )esa  attained  by  using  either  of  the  above  systems. 
The  twin  sy^item  of  mains  probably  better  securee  tnis  end 
from  one  point  of  view,  inasmuch  as  the  two  ways  may  be 
made  almost  independent  from  boiler  to  engine,  but  against 
this  must  be  set  off  the  increased  liability  to  break  down 
owing  to  the  larger  number  of  joints,  etc.  The  grater 
first  cost  of  this  system  is  also  a  serious  consideration.  In 
"^wqguiiig  n  central  statiooi  however,  il  is  not  so  much 


tbe  relative  merita  of  the  two  systems  which  d< 
their  niilalHlity,  bat  more  the  size  and  shi^  of  ( 
and  Gonseqoent  disposition  of  the  Biachinery.  Thi 
so,  it  beeomee  praetieally  impossible  to  express  an^ 
gemral  pref erenee  for  either  system.  When  eoiMid 
of  space  make  it  advisable  to  arrange  the  en{|inee  in 
row  down  one  side  of  the  encineroom,  as  m  Fig^ 
tbe  twin  system  is  ondoabtedTy  the  better.  On  Ui 
band,  when  the  engines  may  conveniently  be  am 
both  sid^  of  the  engine-room,  as  in  Fig.  2,  then  t 
system  haa  the  advanta^. 

The  points  to  be  considered  in  arranging  a  aati 
system  of  steamnnains  are :  (1)  isoktion  «  seeUoe 
of  failure  ;  (2)  good  drainage  and  conaeqaent  freedc 
wet  steam  :  (3)  soitoble  method  of  suspension  and 
connections  to  engines  and  boilers  allowing  the  | 
expand  in  any  direction. 

The  first  point  can  only  be  attained  in  the  case  < 
main  by  fixing  a  valve  on  each  inlet  and  outlet  on  t 
pipe,  and  also  a  valve  in  the  main  pipe  itself  betwei 
outlet,  the  inlets  being  so  arrangea  that  not  mora  t 
shall  be  joined  to  any  one  section  of  main  betw 
main  valves.  A  glance  at  Fig.  1  will  niake  th 
arrangement  dear.  In  the  case  of  the  twin  main  q 
anything  happens  to  one  run  of  pipos,  it  is  sim] 
down  and  the  other  one  used. 

The  second  condition  is  realised  by  having  a  i 
number  of  drain  pipes  attached  at  suitable  poinia 
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should  either  be  led  back  into  the  boder  (if  tl 
atiRicicnt  difference  of  levels  to  admit  of  the  water 
ijack)  or  taken  into  steam-traps  to  prevent  the  wi 
sioned  by  leaving  drains  constantly  open.  It  is  i 
to  join  the  drains  together  in  groups,  each  croi 
connected  to  a  separate  steamtrapi  so  that  the ( 
the  steam  main  which  is  being  worked  shall  not  ha 
up  those  on  the  main,  which  is  held  in  reserve.  ^ 
lite  will  permit,  it  is  a  very  eood  plan  to  have  thi 
several  feet  above  the  boiler-level,  and  thereby  tc 
extent  prevent  water  from  being  carried  over. 
Figs.  1  and  2  the  pipes  are  shown  rising  into  th 
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Unfortunately,  space  will  not  permit  of  sections 

Ten. 

Mrd  condition  is  satisfied  either  by  supporting  the 

I  rollers  or,  better  still,  by  hanging  them  to  brackets 

the  walls.  If  the  hanger  is  made  about  2ft.  lon^,  it 
he  pipes  to  move  in  any  direction.  All  connections 
las  should  be  made  with  a  copper  pipe  having  an 
sd  to  ensure  sufiScient  springiness.  It  is  as  well  to 
)el  flanges  brazed  on  to  the  copper  pipes, 
^raids  the  construction  of  the  steam-main,  steel 
iuk  electrically  welded-on  flanges  are  undoubtedly 
ray  ahead  of  all  other  forms.  All  valves  should  be 
if  the  well-known  types  of  full- way  valves,  as  the 
snda  in  the  ordinary  valve  mean  a  very  considerable 
iraasure  when  the  steam  has  to  pass  through  several. 
In  inaccessible  positions  may  be  worked  either  by  a 
heel  and  endless  chain,  or  by  a  hand-wheel  on  a 
the  end  of  which  is  a  pinion  gearine  into  the  valve 

No  system  of  steam-mains  is  complete  without  an 
g  or  back-pressure  valve  fixed  on  the  delivery  of  each 

These  valves  prevent  steam  being  turned  on  to 
ly  boiler.  They  have  certainly  been  the  means  of 
g  many  serious  accidents  and  much  loss  of  life. 
ndusion,  the  writer  would,  if  all  other  circumstances 
.vourable,  most  certainly  prefer  the  ring  main  to  any 
jTStem  on  the  grounds  of  less  first  cost,  less  main- 
I,  and  greater  simplicity.  A  single  section  may 
be  shut  out  with  this  system  in  case  of  breakdown, 
with  the  twin  system  the  whole  main  must  be 
A- A.  A. 

w  to  No,  36  (awarded  2«.  6d.). — In  designing  steam- 
imngements  for  central  electric  lighting  stations, 
ief  points  to  bear  in  mind  are :  (1)  to  so  arrange 
pM  as  to  secure  a  continuous  supply  of  steam  to  the 
B  in  the  event  of  a  pipe  bursting  or  a  joint  leaking ; 
make  it  possible  to  supply  any  engine  from  any 
;  (3)  the  pipes  should  be  provided  with  suitable 
and  so  supported  that  the  bends  can  take  up  the 
ion  and  contraction  of  the  pipes,  otherwise  expansion 
rill  have  to  be  used ;  (4)  the  valves  should  be  of  the 
f  parallel  slide  type. 


rniMznlVTmnzMtzi 


Fig.  1.— Plan. 

e  are  two  systems  used  for  distributing  the  steam  to 
pnes :  (1)  by  the  ring  system  ;  (2)  by  the  single- 
rstem.  Probably  the  ring  system  is  the  one  which 
in  the  majority  of  central  stations  at  the  present,  as 
he  one  most  likely  to  keep  up  a  supply  of  steam  to 
piee  in  case  of  a  breakdown.    This  system  is  open 

objections:  (1)  expense;  (2)  the  condensation  of 
B  the  ring.    Both  of   these  objections  are   to  a 

extent  remedied  by  adopting  the  single -main 
as  shown  in  Figs.  1  and  2.  The  valves  are  so 
d  in  this  sjrstem  that  in  the  ordinary  course  of 
(tfie  boflers  are  feeding  into  and  the  endues  taking 
DQBi  the  main.  By  closing  the  valve,  which  is  shown 
L  JQst  abore  the  main  the  boiler  would  supply  the 
oreet  in  each  case,  thus  cutting  out  the  main 
«r;  this  is  what  would  be  done  in  the  case  of  a 
im  in  tibe  main.    Of  coarse,  it  would  be  necessary 

«r  tibe  Mipply  of  st^am  to  the  engine9  while  , 


the  main  was  thus  bein^  thrown  out  of  use,  but  in  all 
probability  the  same  thing  would  have  to  be  done  if 
the  same  breakdown  had  occurred  in  the  ring  system,  as, 
<mng  to  the  escaping  steam,  it  would  be  almost  impossible 
to  see  which  section  to  cut  out  Another  advantage  for 
this  system  is  the  simplicity  of  supporting  the  pipes.  The 
main  is  supported  by  a  cast-iron  crutch  placed  on  each 
boiler,  and  the  branch  pipes  to  the  engines  are  provided 
with  rollers  mounted  on  cast-iron  crutches  and  fixed  on  the 
wall  boxes  which  are  placed  in  the  wall  between  the  boiler 
and  engine  house.  This  does  away  with  any  hanging  brackets , 
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Fig.  2. 

which  are  more  expensive  and  would  not  allow  so  free  a 
movement  for  the  pipes.  In  the  event  of  more  boilers 
being  put  down,  thus  necessitating  the  extending  of  the 
main,  it  would  be  advisable  to  put  in  a  bend  similar  to 
the  one  shown  in  the  branch  pipes  to  engines,  and 
also  a  valve  to  divide  the  length  of  main.  It  must 
be  understood  that  the  sketches  show  only  how  the  valves 
are  to  be  arranged  to  keep  up  the  supply  of  steam  to  die 
engines,  and  that  bends  are  necessary  to  take  up  the 
expansion  and  contraction,  but  the  bends  must  be  designed 
to  suit  the  relative  position  of  the  engines  and  boilers,  and 
need  not  of  necessity  take  the  form  shown.  It  is  some- 
times an  advantage,  and  is  done  in  most  cases  where  the 
pumps,  etc.,  are  driven  by  steam,  to  supply  them  by  meanff 
of  an  auxiliary  pipe  connected  to  each  boiler  through  a 
separate  junction  valve.  This  pipe  is  also  useful  for 
warming-up  boilers  which  have  been  out  of  use. — ^T.  A. 

Answer  to  No,  36  (atoarded  2$,  6d,). — The  main  steam- 
pipes  in  a  central  station  should  be  so  arranged  that  failure 
at  any  point  may  not  cut  off  or  seriously  affect  the  supply 
of  steam.  Choice  lies  between  three  systems— viz.  (a) 
main  and  branches  in  duplicate;  (b)  ring  main,  with  a 
separate  branch  to  each  boQer  and  to  each  engine ;  and  (c) 
the  double  ring  main — t.e.,  two  complete  ring  mains,  into 
one  of  which  the  boilers  feed,  and  the  other  supplies  the 
engines  and  a  sufficient  number  of  connections  between 
the  two. 

The  first  of  these  is  no  better  than  the  simple  ring  main, 
and  has  more  joints  and  valves,  which  are  therefore 
unnecessary  complications.  The  last  is  the  most  perfect 
system,  but  it  is  doubtful  whether  it  is  worth  the  increased 
outlay  and  expense  of  repairs  and  upkeep,  which  will  be 
practically  doubled,  when  a  single  rin^  main  with  pi*oper 
care  and  attention  should  be  sufficient  enough.  Tnis 
brings  us  to  the  conclusion  that  for  simplicity,  cheapness, 
both  of  first  cost  and  upkeep,  and  efficiency,  the  single 
ring  main  is  the  best  The  following  arrangement  (see 
diagram)  is  recommended :  The  main  is  carried  over  boilers, 
the  whole  of  it  being  on  the  boiler-house  to  reduce  ccmdensa- 
tion ;  a  separate  connection  is  brought  to  it  from  each  boiler, 
and  a  branch  taken  from  it  throu^  the  engine-room  wall  to 
each  engine  and  a  valve  placed  between  every  braach,  so 
that  steam  can  be  cut  off  from  any  section  for  repairs  ;  also 
valves  at  A  and  B  allowing  the  copper  bends  to  be  shut 
off  when  necessary  without  putting  any  one  of  the  boilers 
or  engines  out  of  service,  which  is  important,  as  these  are 
rather  weak  parts,  the  brazing  at  the  flanges  being  liable 
to  give  way.  The  engines  are  in  pairs,  so  that  die  stop- 
valves  are  conveniently  close,  and  pne  br^nok  U>  tSDA^ihoKoaX^ 
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mftin  18  common  to  two,  To  prevent  water  collecting  and 
CAuaing  watar-hamroer  effects,  or,  worse,  getting  into  tbo 
cylinderi,  the  pipes  sbould  be  sloped  towards  the  engines^ 
and  leiwj  into  separators  Hred  on  the  engine  beds.  A  better 
plan  would  be  perhaps  to  adopt  the  American  method,  and 
run  a  small  pipe  with  a  fall  to  the  boHora  beneath  the  main 
pipe,  and  connected  to  it  at  intervals  by  short  vertical  pipes, 
care  being  taken  to  insert  at  the  end  a  check  valve,  which 
will  pass  water  into  the  boiler  but  not  out.  All  valves 
fthouid  be  of  large  size^  especially  the  main  valves  of  boilers, 


^ 


eoti.1^       MOMtt 


£.C. 


BO  that  steam  does  not  pass  at  too  high  a  speed,  and  fitted 

Lwith  an  arrangemenf   to  show  whether  they  are  open  or 

lihut,  particularly   the  engine   oxhaust  valves.     The  feed 

pumps  should   be  electrically  driven.     In    stations  where 

space  is  limited,  and  it  i»  found  that  the  boiler  and  engine 

houses  cannot  be  built  side  by  side,  this  an angement  would 

have  to  be  modified  and  the  main  ring  carried  along  engine^ 

room  wall  ;  or  if,  for  lack  of  space,  the  engines  have  to  be 

placed  in  a  double  row^  it  would  be  best  to  complete  the 

ing  by  carrying  it  ronnrl  all  the  four  sides  of  the  ongine- 

am.-F.  II. 

[N.B. — We  have  noticed  in  several  answers  to  the  above 
a  tendency  to  general  description  rather  than  the  expres- 
sion of  opinion  as  to  which  ts  the  besty^siem.  Will  "K.  H/' 
kindly  forward  us  bis  address  ?—Et*.  E.  E?\ 

i^Hnlimv  37.  -  Discuss  the  advAnt&geJi  and  diaadvantagefi  of  high 
and  low  fr^juency  reapectively  for  iin  aUerniitui^'Current 
lupplj  to  liimfM  and  inotcirfl  from  a  central  station. 

Bui  Jnstvtr  to  No.  37  (awarded  10«./ — It  is  to  be 
understood  that  a  frequency  of  4S  to  50  is  low,  and,  say, 
100  to  120  high.  It  is  impossible  to  go  much  below 
45  ^-^  per  second,  as  arc  and  incandescent  lamps  do  not 
bum  steadily^  and  the  cost  of  traneformers,  etc.,  would  be 
u>o  heavy.  C)n  the  other  band,  very  high  frequencies 
exclude  »i ingle  pha^e  motors,  as  they  will  not  start,  and 
induction  troulila?  increase  rapidly  as  the  frequency 
increases. 

In  discussing  the  ail  vantages  and  disadvantages  of  the 
two  frequencies  for  general  work,  it  will  be  well  to  state 
the  cotiditions  governing  plant.  In  the  first  place,  the 
dynamo  is  to  be  considered.  If  we  are  to  get  a  large 
power  from  an  armature,  wc  have  to  pass  the  induction 
through  it  many  times,  [t  folli>ws  from  this  that  the 
higher  the  speed  of  poles  passing  an  armature  coil,  the 
mure  power  we  can  obtain  from  it  If  we  have  low 
|{re4[uency,  we,  of  necessity,  must  have  a  small  output  from 
machine  of  a  given  dtameter  and  running  at  a  cert^iin 
So  alt^jrnators  are  large  and  expensive  for  low 
|Uency,  if  the  etiiciency  i^  to  be  maintained,  The  same 
ulea  apply  to  transformers.  They  are  alternators  in  which 
jlhe  field  magnet  does  not  move  relatively  to  the  armature, 
[but  in  which  the  induction  of  the  field  magnet  (the  primary) 
varied,  and  so  it  ^the  induction)  moves  relatively  to  the 
andary.  It  is  ikssumed  in  the  above  that  the  iron  is  run 
at  the  »Mime  induction.  As  a  matter  of  fact,  you  would 
run  low  frequency  machines  at  a  higher  induction,  as 
otherwise  the  iron  would  be  excessively  heavy.  It  is 
evident,  then,  that»  lu  regards  plant,  everything  is  in  favour 
of  a  high  frequencv.  In  coming  to  mains  there  is  usually 
little  difference.  If  there  is  a  long  distance  tranamitaion 
self-induction  of  the  tire  will  be  the  cause  of  a  serious 
irop  in  volts,  which,  although  it  may  not  mean  loss  of 
|#nergy  directly,  will  certainly  intlirectly  cauie  a  loas,  owing 
)  tha  fact  that  more  current  will  have  to  be  delivered  to 


do  a  given  amount  of  work,  and  lilt  eopptr 
increased.  It  is  certain  that  if  the  capital  ooiby 
formers  is  to  be  high— 1>.,  if  boctae  transfonDefif 
used— it  will  be  better  to  have  a  high  ffeqoafl 
sub  stations  are  adopted  there  will  not  be  mtieh  i 
gained  by  u  high  frequency,  as  one  can  aflofd  M 
greater  percentage  on  an  item  which  it  a  WBuXX  | 
of  the  total  cost 

It  is  a   very   moot   point    if    riogteplkMa  d 
currents  shonl'd  be  used  in  any  district  wh«r«J 
expected,  as  single-phaae  motort  are,  even  with  a  I 
of  80,  hardly  satisfactory.     They  will  not  itaxt  j 
load,  and  if  overloaded  they  drop  out  and  tlop^ 
if  they  do  not  do  this  they  regulate  badly.     If 
speed  is  required  the  best  motor  is  ccrtoinlva  q 
one,  which  mint  run  at  a  constant  speed  if  lilt 
supplied  is  constant.     It  almost  never  i%  aa  ft 
fact,  owing  to  the  Urge  drop  of  %*oltAge  on 
at  heavy  load,  which  is  usually  inJcen   up  hy 
speed  instead  of  strengthening  the  alternator 
is  needed,  because  alternators  require  their 
current  at  about  half  load,  as  a  rula,olhen-- 
magncts  would  be  heavy,  or  saturated  and  wa«la| 
power  factor,  which  is  low  if   the  big  of  cttmi 
apparatus   is   high,  is  of  course  much    wqtm   t 
frequencies  in  m\  motors,  synchronous  or  olbif 
there  will  be  heavier  copper  losaeis  in  conscqoafieaj 

Summing  up  from  the  point  of  ^-iew  of  igtm 
thing  is  in  favour  of  low  frequencies  ;  from  tl 
outlay  point  of  view  it  is  better  to  have  a  high  fi 
Wlien  we  come  to  incandescent  lightings  of  ooutm 
sumer  does  not  minrl  whether  the  frequency  b  S 
It  makes  no  diflferenoew  With  arc  lamps  ver}'  titUoi 
of  the  efficiencies  of  high  and  low  frequeoof ' 
subject  is  certainly  worth  a  separate  quitUot 
interesting  information  would  De  obtained.  Ob  I 
I  would  say  that  the  frequency  queatioo  muai  \m 
decided  in  every  district.  If  residential,  nee  higjb  b 
il  some  power  is  expected^  reduce  the  freqtieoqf 
45 ;  and  if  much  power  is  expected,  do  not  ute  m 
currents  for  the  power,  at  least. — W*  Pknxklu 


I 


Answer  fe  No.  57  Uwardfd  2$,  6<l.).-^Thi  f&nk 
a  current  depends  (1)  on  the  number  of  revehi 
socond  of  the  alternator,  (2)  on  the  number  ol 
current  is  reversed  per  revolution.     The  Utter  di 
the  number  of  alternate  poles   round    the  aacl 
increuse   the   frequency   of    the  current,  it    is 
necessary  either  to  run  the  machine  faster  or  a 
its  construction.     The  former  plan  involvee  die  I 
(a)  of  a  high-speed  engine,  or  {h)  of  gearing,     I» 
Is  loss  of  power  in  transmission.     In  {m)  there 
and  expense  in  fitting  and  repairing  ai  beeriafl 
valves,  etc.,  wear  out  quickly  and  reuvrire  htgh-a 
And  whether  (a)  or  (h)  be  used,  the  alternator  beM 
be  well  watched.     Adding  to  the  number  of  alien 
round  the  machine  avoids   the  foregt)ing  diWm 
such  complication  makes  the  machine's  nnt  eoel 
and  is  only  really  useful  when  a  large  output  per 
is  wanted,  as  otherwise  the  parts  bmme  too  «■ 
easily  made  and  repaired.     Ab  far  a«  the  alternili 
cemed,  therefore,  a  tow  frequency  is  better,  ai  ] 
simplicity,  durability,  low  first  coat,  and  low 
cost,     Similar  arguments  apply  to  motora  wor 
alternate  current  mains,    Except  in  polyphaee 
will  be  synchronous.     Very  few  consumers  req 
speed  low  power  motors.     They  want  one  thai 
durable,  cheap,  and  easily  kept  in  order.     From  I 
consideraiions,  these  conditions  are  more  fully  eel 
a  motor  running  on  a  low  frequency  circuit  than 
high  frequency,  ai,  without  a  complieaied  cooat 
low  speed  mav  be  obuined   with  power  whiel 
directly  api»lied  to  the  work  to  be  aone.     It  cat 
shown  that  a  motor  will  develop  its  mnTtmnm  po< 
the  volts  required  Iai  overcome  ita  s«-  !,>fi 

to  the  volta  required  to  overeome  iti  fcll| 

FLM.F.  of  self  induction  with  high  frequendea 
greater  than  any  counter  E  ^Ll\  developed  al 
speeds.  So  that  maximum  power  of  a  moux 
nearly  obuined  with  %  low  twi  with  a  high 
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On  the  other  band,  the  lamp  load  must  be  considered. 
During  one  alternation  the  current  is  insufficient  to  light 
&e  lamp  for  at  least  half  the  time.  The  filament  heats  and 
floob  slowly,  and  on  this  the  constancy  of  the  light  depends. 
K  tfca  frequency  of  the  current  be  too  low,  the  lamp's 
Wllumcy  will  die  away  before  the  next  impulse  comes,  and 
filtering  will  ensue.  If  alternating  arc  lighting  is  under- 
liksB  by  the  station,  a  high  frequency  is  even  more  desir- 
lUe  than  when  only  incandescent  lamps  are  used,  as  the 
lljkt  of  an  arc  fluctuates  very  much  more  than  that  of  an 
mndaBcent  during  a  period.  The  uniform  effect  depends 
■  the  persistence  of  vision.  If  the  frequency  is  too  low, 
lB.eye  can  detect  the  interval  between  one  impulse  and 
jhintzt  As  a  central  station  at  present  depends  largely 
m  ^  lamp  load,  this  is  the  most  important  part  to  hie 
MBdered.  In  practice,  where  both  lighting  and  power 
im  wanted,  a  compromise  is  usually  effected.  In  England, 
fitee  the  load  consists  chiefly  of  lamps,  the  frequency 
^Ipst  commonly  used  is  100  or  80.  On  the  Continent, 
I  power  is  more  used,  the  lower  frequency  of  40  is 
I  adopted— J.  A.  Skager. 


PHTSICAL  SOCIETY. 


As  Prtildcnt  ioformod  the  society  of  thn  resignation  of  < 
ll  kn.  seeretariee,  Mr.  T.  H.  Blakeeley,  M.A.     Id  doing 


■jmnreili 
ttbPhyir 


Tkl  last  ordinary  meeting  waa  held  at  Eton  College,  Mr.  Shelford 
[  IMtl  to  the  chair. 

one  of 

„  po,  he 

to  the  many  important  services  rendered  to  the  pociety 

[r.  Blakesley.  and  he  expressed  the  society's  dpep  and  general 

"i  that  Mr.  Blakesley  should  now  feel   unnMe  to  continue 

The  council  elected  Mr.  W.  Watson,  B.Sc  ,  to  the  office 

I.  neretary. 

.  T.  C.  Pwtar,  in  whose  laboratory  the  meeting  was  held, 
i  it  gave  him  very  great  pleasure  to  welcome  the  Physical 
Eton  bad  been  most  properly  called  **  the  English  home 
BtcUseical  learning."  For  the  education  of  youth,  classics 
1  it#elf  of  cardinal  value.  He  believed  that  other  Fellows 
» Phyrical  Society,  with  himself,  desired  that  this  revered 
'  B  of  daspios  should  be  maintained  at  Eton  ;   at  the  same 
),  kh«r  would  agree  with  him  that  there  was  no  better  supple- 
I  to  dmics  than  a  fair  knowledge  of  the  natural  sciences. 
.  Borter  then  gave  a  lecture    illustrated    by  lantern    photo- 
'  ,  OD  "  Obaerrmttona  on  the  Peak  of  Tenarlfie."    He  ali>o 
1  bit  method  for  measuring  the  diameter  of  the  earth. 
I  Mtbod  consists  in  observing  the  shadow  ca^t  by  the  peak 
1tlKiM,and  measnrinir  the  time  that  elapfes  between  the 
fcwbaii  the' apex  of  the  shadow  touches  the  sea  horizon,  and 
wbeo  It  is  eclipsed  by  the  shadow  of  night.     Prof 
rdOad  attention  to  a  phenomenon  hitherto  unnoticed— t.e., 
llhtWited  air  ascending  from  the  peak  casts  a  shadow,  seen 
^tetprdoDcration  of  that  of  the  peak  ;  it  rises  obliquely  from 
^    A  photograph  was  exhibited,  taken  on  a  quarter- plate, 
biiridble  the  curvature  of  the  horizon  as  viewed  from  the 
id  this  peak.     An  interesting  series  of  unique  photographs. 
'  the  conformation  of  the  peak  and  the  phenomena  of 
•ud  twilight  in  that  latitude,  was  also  shown.     In  regard 
"'  s  he  noticed  that  the  first  approach  of  night,  as  observed 
J  mtward,  is  marked  by  a  dark  border  of  about  .'^leg. 
t,  Mloved  by  a  sky  somewhat  lighter. 

*etaicr    discnased    alto    "▲   New   Theory   of   Oeyaor 

^    The  theories  of  Bonsen  and  others  failed  to  explain 

l^fe|[f«r  throat  appears  almost  completely  full  at  the  end 

^viptiOD.    This  immediate  refilling  is  the  more  remarkable 

fe^kreoiembered  that  some  ireysers  of  the  Yellowstone  region 

|i  a  million  and  a  half  gallons  at  each  eruption,  and  that 

^tioMmay  occur  at  five- minute  intervals.     Moreover,  the 

iwigMwrally  accepted  assume  steeper  temperature  gradients 

■■■•»»  region  like  Yellowstone.     Prof.   Porter  suggests 

Swipbwioinem  are  better  explained  on  the  assumption  of  an 

^■■MBtof  strata  such  as  exists  in  artesian-well  districts,  the 

I  »***dt  of  the  geyser  being  in  the  position  of  a  well  com- 

IJJj*"^  ^^  •  subterranean    stream — the    **  tube "    of    the 

iSE'JlI!?  ^  disturbed  nature  of  the  region,  the  tube  of  the 

lBP["^J»*»»waved  course;  the  "  shsft '*  rises  from  the  crest 

I  akk?"^  ''*^* '  ^^  other  crests  may  be  steam- traps.    Since 

f  SSr^  fonaation   is  chararteristic  of  all  geyser  regions,  it 

[r**^yMe  that  the  end  of  the  tube  remote  from  the  shaft 

"**>^crop  in  the  hills  that  form  the  sides  of  the  basin.     By 

j*|>  d  wi  oatcrop.  water  continually  flows  into   the  tube. 

y  MS  tobe  does   not  sink   deeply   enouffh   to  attain  the 

S**?"*  woeesary  for   the  generation  of   steam,  a  quietly. 

QV  Mt  ipriog  is  the  result.     But  if,  at  any  point,  the  tube 

?|*  *•  »nd6tyroohd   temperatures  sufficiently  great,  steam 

fcff?t  ^  k  trapped   at   the    highest   point   of  a   bend. 

SBJI?*^"  iteam  obecks  the  flow  of  water  until  the  accumu- 

5""  d  eool  wftter  from  the  hills  overcomes  the  resisf^ance, 

EP'JIttiitsaiii,  and  re^tablishes  liquid  continuity.     Urged 


Prof.  Porter  afterwards  exhibited  **  A  Ketliod  far  Vlowlag 
Lantom  Projootions  in  BterooMioplo  B^ef."  A  slotted  disc 
rotates  in  front  of  two  lanterns.  These  project  two  stereoaoopio 
views  in  rapid  alternation  upon  a  screen  in  such  a  way  that  the 
two  projections  are  approximately  superposed.  In  the  rim  of  the 
disc  other  slots  are  cut,  through  which  the  observer  looks.  The 
arrangement  of  slots  is  such  that  the  right  or  left  eye  is  only  able 
to  see  the  screen  at  the  moment  when  ite  own  picture—*  t.,  the 
picture  from  the  right  or  left  lantern — is  on  the  screen.  When 
the  rotation  is  sufficiently  rapid  the  views  appear  as  one,  without 
<'  flicker."  in  stereoscopic  relief. 

The  Preoldoiit  proposed  votes  of  thanks,  and  the  meeting  waa 
adjourned  until  March  11. 


LEGAL   INTELLIGENCE. 


LEICESTER  CORPORATION  v.  WARREN  HILL. 

We  are  indebted  to  the  TAvtrpool  Daily  Pont  for  the  following 
report  of  a  case  of  some  importance  to  electrical  engineers,  heaitl 
at  the  Leicester  County  Court  on  the  24th  ult.  before  his  Honour 
Judge  \Yightman  Wood.  It  was  an  action  in  whi<^h  the  Mayor 
and  Corporation  of  Leicester  sued  H.  Warren  Hill,  electrician. 
King-street,  Leicester,  to  recover  £4.  19s.,  the  price  of  goods  sold 
and  delivered. 

Mr.  W.  Simpson  appeared  for  the  Corporation,  and  the  defen- 
dant was  represented  by  Mr.  Harold  Newell  (instructed  by  Mr. 
Chas.  Squire). 

Mr.  Slmpoon  explained  at  the  outset  that  so  far  as  the  actual 
facts  of  the  purchase  were  concerned  there  was  no  dispute  between 
the  parties  Defendant  purchased  a  number  of  appliances  on 
Sept.  15,  1895,  from  the  electrical  department  of  the  Corporation, 
but  declined  to  pay  for  them  on  the  ground  that  the  Corporation 
were  trading  idtra  viren  There  were  altogethor  eight  items  in 
the  purchase,  ar.d  in  respect  of  the  first  item  10s.  Gd.  had  beeh 
paid  into  court.  The  point  was  whether  the  Corporation  were 
entitled  to  sell  and  recover  the  price  of  articles  and  apparatus 
used  in  connection  with  the  supply  of  electricity. 

HisHoBonr:  Docs  the  defence  set  up  mean  that  the  Corpora- 
tion  were  trading  ^tllra  viren  on  this  particular  occasion  ? 
Mr.  NeweU :  That  is  so. 

Mr.  Simpaon :  He  contends  that  tho  Corporation  has  no  legal 
right  of  action  afiraiost  him. 

His  Honour:  In  other  words,  he  says  he  need  not  pay  for  the 
articles  he  purchased  ? 

Mr.  Newell :  Not  in  point  of  law  ;  though  in  point  of  equity  yon 
may  say  you  must  restore  them  in  their  original  condition. 

Mr.  ftimpaon  proceeded  to  lay  before  his  Honour  the  various 
clauses  of  the  Acts  of  Parliament  dnder  which  the  Corporation 
supplied  electricity,  and  maintained  they  had  the  power  to  trade 
in  electrical  appliances.  The  first  Act  was  the  Electric  Lighting 
Act  of  1882,  under  which  corporations  were  authorised  to  supply 
electricity,  either  by  license  from  the  Board  of  Trade  or  by  means 
of  a  provisional  order,  the  latter  being  obtained  for  Leicester. 
Section  10  of  that  Act  gave  them  the  power  '<  generally  to  do  all 
such  acts  and  things  sa  might  be  necessary  and  incidental  to  snob 
supply."  This,  it  was  contended,  conferred  upon  them  the  right 
to  sell  lamps  or  appliances  which  were  incidental  to  the  supply  of 
electricity.  Mr  Simpson  also  (luoted  from  the  Act  of  1890:  and 
put  in  a  printed  form  of  account  supplied  by  the  Board  of  Trade 
to  corporations,  in  which  occurred  the  items  '*  sale  and  repair  of 
lamps."  and  "sale  and  repair  of  other  apparatus,"  clearly  indi- 
cating that  those  items  were  such  as  came  within  the  scope  of 
their  trading  powers.  So  far  as  the  general  law  touching  theee 
powers' was  concerned,  it  provided  tnat  "an3rthing  reasonably 
connected  with  the  primary  object"  was  sanctioned,  unless  it 
could  be  shown  by  the  defendant  that  it  was  outside  altogether, 
and  (|uite  remote  from  the  original  intention.  In  oondusion, 
Mr.  Simpson  said  he  was  entitled  to  throw  upon  the  defendant 
the  onus  of  proving  that  the  Corporation  were  acting  vltra  vires, 

Mr.  Newell  said  he  should  aocept  the  onus  of  aoing  so.  This 
was  a  public  Corporation,  and  hela  delegated  powers.  It  had  in 
its  possession  a  fund  derived  from  the  public,  and  the  particular 

be  used  were  clearly  defined 


CP*"titieiii,  and  re-establiahea  li( 
T2>Pnuf  behind  it,  thb  steam  is 
Swt:kiBrae8  the  hot  water  be] 


inl^tabe, 


purposes  for  which  that  fund  should 

by  statute.  He  should  submit  that  under  the  statute  of  1882  and 
the  provisional  order  under  which  the  Corporation  acted,  the  only 
power  they  possessed  was  to  supply  electrical  energy.  But  the 
Corporation  had  deviated  altogether  from  that  power,  and  were 
selling  lamps  and  appliances  which  were  not  necessarily  connected 
with  the  supply  of  electrical  energy.  They  had  become  tradeis 
and  shopkeepers,  and  had  thereby  damaged  the  local  tradeamen, 
with  whom  they  were  unfairly  competing.  The  Corporation  com- 
peted with  the  local  tradesmen  by  means  of  the  very  rates  which 
tho«e  mAn  paitially  contributed. 

Hia  Hononr:  I  suppose  this  case  is  brought  to  try  that 
principle  ? 

Mr.  Newell :  Ves,  that  is  so.  The  defendant  in  this  case  by  no 
means  wishes  to  shirk  any  legal  liability  with  regard  to  this  as  a 
debt. 

Hia  Hononr:  I  didn'D  know  that— so  many  people  come  here 
who  do.  Then  it  is  really  to  test  the  principle  on  behalf  of  the 
private  traders  ? 

Mr.  NeweU:  It  is.  your  Honour.     They  are  here  to  ask  you  to 

say  that  the  Corporation  in  selling  these  lamps  are  going  outside 

19   uuMViiou   uuwHruB   bue     their    powers.     The  lamps  are  quite  a  distinct  industry.     Pro- 

before  it  until  ec|uilibrium  I  ceeding,  learned  counsel  said  the  Corporation  not  only  claimed  to 

'  I  s^ll  appliances  to  thoto'to  whom  tiiey  supplied  the  electric  light, 


impelled   towards   the 
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but  to  sell  ihetn  to  Ativbody.     The  defotidant  who  boaght  tbeie 
Umpfi  w&i  A  tF«der,  uid  bitnaelf  iupplied  l&mp0  mbtotA. 

Hl«  Bonoar:  But  he  in  at«o  a  householder. 

Vr.  N«w«U  iMkid  it  wa«  well  known  that  Mr.  Hill  had  not  the 

letHc  light  in  hit  hoaee.     He  (Mr,  Newell)  contended  that  in 
"^iliii  matter  the  plaititiffe  were  in  the  posidon  of  a  etatatory  cor 
poration,  and  coold  only  exereiie  the  poweri  conferred  by  their 
charter. 

Mr  Slmpaon  reokarked  that  their  charter  dated  from  Eii7<ibeth 

His  Honour :  Voa  may  be  quite  iure  the  charter  of  Elizabeth 
■aid  Dotbing  about  the  electric  llKht.     Di  you  say  that  before  the 
[paaeing  of  the  Klectric  Ll^ht  Act  of   18H2  th-)  Corporation  had  no 
|>ower  to  trade  ? 

Mr,  Newell :  I  iboutd  eay  not. 

Hla  Hoooajr :  U  there  any  authority  that  they  shall  not  trade? 

Mr.  MoweU:  Where  they  go  beyond  fmob  powers  ar  they  have 
in  the  charter  that  charter  ia  revocable.  I  think  the  point  your 
Honour  put«  doe§  not  ariie  in  this  caee. 

The  Judge :  Surely  it  doen  anae.    The  Corporation  have  traded  ; 

a  man  buys  tome  lamps  from  them,  and  you  say  that  contract  of 

I  ialOt  so  made  between  them  and  him,  is  void  becauao  they  had  no 

pow^r  to  enter  into  such  a  coatract.     Is  it  the  cai^  that  they  had 

no  such  power  before  this  Electric  Light  Act  passed  t    If  they  had 

the  power  before,  your  contention  must  be  that  this  Act  of  I8K2 

.takes  it  away  ;  if  they  had  not  the  power,  your  argument  most  bo 

f  ^at  this  Act  does  not  give  it  to  them.     I  want  you  to  say  which 

i  it  is*     What  I  am  not  satisfied  about  yet  is  that  they  had  no 

rgoiMiral  power*  apart  from  this  Act. 

Mr.  Newell :  If  they  bad  the  power  before  why  should  a  statute 
be  obtained  granting  that  power  ! 

The  Jmdge  t  Oh.  ttie  statute  does  much  more  than  that.  What 
1  want  is  an  authority  that  they  had  not  the  power  before. 

Mr.  Kewell  went  on  to  quote  from  Bryce  with   the  object  of 
^  ihowing  that  corporation sTposaeseed  only  the  capacities  given  at 
their  inoeption.    The  authoritJet  generally  expreaeed  very  great 
doubt  as  to  whether  corporations  bad  the  power  to  trade. 

TheJMff^:  It  seems  to  me  there  are  two  points  to  consider 
One  IB  whether  is  whether  the  sale  of  these  articles  was  reasonably 
locideotal  to  the  supply  of  electricity  ;  the  other  is  whether  the 
defence  of  ultra  vires  can  be  raised  on  an  executed  sale. 

Mr.  NeweU  gave  numerous  quotations  from  the  Act  of  1882, 
with  the  object  of  showing  that  the  supply  of  the  electrical  energy 
waa'the  gitt  of  the  whole  power  given  to  the  Corporation,  and  that 
\  Ihey  haa  no  power  to  charge  for  anything  else  but  the  energy. 
But  even  if  supplying  the  eeergy  carried  with  it  the  power  to  sell 
Appliances  where  electricity  was  supplied,  the  Corporation  were 
stiil  wrong  in  thia  ease,  because  they  claimed  to  be  able  to  sell 
appliances  to  anybody,  a^iart  from  supplying  them  with  electricity^ 
He  therefore  submitted  two  points — first,  that  the  Corporation 
could  not  supply  lamps  at  all,  because  it  was  an  independent 
industry  ;  and  second,  that  if  they  could,  they  could  only  sell 
them  to  those  who  had  received  their  supply  of  olectricity. 

His  Honoiir  thought  if  the  CorfX)ration  were  entitled  to  supply 
lamps  at  all  they  could  not  be  expected  to  ascertain  whether  every 
custo|Der  had  or  had  not  been  supplied  with  their  electric  tight. 
If  they  were  entitled  to  sell  at  all  it  seemed  to  him  they  were 
entitled  to  sell  to  stray  persons^  because  that  would  be  a  mere 
mcident  to  their  celling  at  all 

Mr,  Newetl:  If  your  Honour  holds  against  me  I  shall  have  to 
ask  your  {^ennisaion  to  appeal. 

HU  Hoaoor ;  Y'es,  you  may  appeal  if  I  am  against  you. 

Mr.  Newell  said  this  was  a  serious  matter  to  the  private  traders, 
whose  busineas  waa  being  injured. 

MlA  SoBonr:  Are  the  Corporation  underselling  them! 

Mr.  aimpMB:  No. 

Mr.  Newell;  They  have,  I  am  instructed,  taken  two  thirds  of 
the  trade. 

Hla  Meeoiir ;  I  will  take  time  to  consider  my  judgment.  The 
matter  is  importftot,  do  daiibt. 


ELECTRICAL  WORK   ON  COMMISSION 

In  the  Westminster  County  Court,  on  Friday  last  week,  before 
his  Honour  Judge  Lumley  Stnith,  Q.C.,  the  case  of  the  Westminster 
fSogineering  Company  r.  Kent  was  tried,  and  the  question  raised 
m  to  what  was  the  proper  rate  of  commission  to  be  paid  for 
•lectplcal  ordets  obtained. 

It  appeared  from  the  evidence  called  on  behalf  of  the  plaintiffs* 
that  tne  defendants,  a  firm  of  builders,  were  engaged  in  carrying 
out  structural  alterations  at  a  large  house  at  19.  Upi^r  riroavenor^ 
street,  W.,  and  employed  the  plaintilT  firm  to  carry  out  the 
electric  wiring  and  inat«ltatlon.  The  whole  of  the  woik  was  duly 
carried  out,  and  it  wu  a£raed  that  the  defendant  waa  entitled  to  a 
oommiasion  of  10  per  cent,  on  the  amount,  but  he  had  thought  fit 
to  charge  15  per  cent,,  and  it  was  in  respect  of  the  balance  of 
5  ptr  oenL  which  had  been  overcharged  that  the  present  action 
was  brought.  ^"^ 

It  was  admitted  by  ono  of  the  plaintiffs'  witfieeaee  that  there 
had  been  occasions  when  15  per  cent,  had  been  allowed  on 
•leetrioal  work,  but  it  wia  oalv  ooder  exceptional  oiroumataooes, 
aod  was  not  agreed  for  in  this  instance. 

For  the  df^fefioe,  Mr,  J.  F,  Kent  was  called,  and  aaid  he  was  a 
builder  in  a  very  l^rge  way  vi  business  at  Whitehead 'sgrdve, 
Cbvbea,  and  in  the  oourat  of  trade  h«  was  kn  a  (>oaition  to  place  a 
great  number  of  orders  with  electrical  enginsers.  He  dul  so  in 
Silt  oaao  under  tbf*  full  impreaston  that  be  was  to  have  15  per 
Oittl.  oommlMioa,  axkd  be  considered  it  was  the  ordinary  rate  of 
ranttneraftioii. 

HIa  Mo««v  said  h«  was  iM>t  very  olaar  on  the  f>oint,  but  on  the 
wNolt  h*  vae  not  satiatted  that  15  per  oeot,  waa  agr«ad  upon,  and 


therefore  judgment  would  be  for  the  plaintilEi  for  |l 
the  sum  of  £6.  5s.  lOd.,  and  ooett.  ^M 

THE   TELEPHONE   MONOPOLY. 

In  the  Lord  Chief  Justice's  C'Oort  on 
RuBsell  of  Killowen  and  a  special  jury,  the  ... 
National  Telephone  Company,  Limited,  eatoe  on  f 
Tne  esse  raided  the  question  whether  the  oompaaf  wu 
liable  for  not  selecting  the  shortest  route  for  t^ 
effecting  telephonic  communication  with  those  wttli 
had  entered  into  contract,  and  whether  they  were  Uabl 
s^eniencea  resulting  from  delay  in  effecting  the  coottt 
plaintiff  claimed  that  by  reason  of  the  desire  of  %h»  * 
adopt  a  route  upon  which  they  were  more  tiktljp  I 
scriners,  bis  communication  was  stopped  for  2I|  |itliti  i 
consequence  he  had  suffered  serious  inoonf 
found  that  there  bad  been  unreasonable  dela 
defendant  company,  and  awarded  the  plaintiff] 
ment  accordingly.  — AimwaVW  Tifius* 
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COMPANIES'  MEETINGS  AND  RER 


protpara 

ODfcMll 


CITY  OF  LONDON  ELECTRIC  LIGHTING  COl 
LIMITED. 

An  ordinary  general  meeting  of  this  CofnooM  1 
Wednesday  at  Winchester  House,  EX.,  Sir  Dafid  BUbi 
presiding. 

The  ClialrmmB  said  that  tbey  were  no  leea 
when  they  met  a  year  ago.  On  that 
mended  a  dividend  ot  10  per  cent.,  and  for  tUa  IImu 
£5,00(J  from  the  premium  fund  towarda  daproeim 
similar  sum  was  taken  last  year.  The  rerOQiio  d  tl 
in  1^96  was  aided  by  a  sum  of  £5.000  daririd  h 
investments,  and  that,  with  the  £5,000  tdxmd^ 
amounted  to  £10,000  in  favour  of  the  revaiioo  ol 
The  dividend  then  paid  was  7  per  oaol.,  wbon 
that  sum  they  now  recommended  a  dTivideod  of  10  par 
was  quite  enough  to  show  that  the  Company  waa  n 
factory  progress.  If  the  busineea  increased  at  the  raK 
doing,  the  Board  proposed  to  pay  an  interim  divide 
would  k>e  but  small.  The  number  of  customers  now  bil 
was  6,517,  the  number  (equivalent)  of  !^  c.p.  lann 
305, ia3,  and  3IS,745  applied  for.  The  greal  OitT  1 
damaged  them  to  the  extent  of  about  £3<K),  and  th^ 
to  get  eome  betterment  with  new  premises.  Tm 
plant  was  not  yet  quite  completed,  but  what  was  eoi 
giving  great  satisfaction.  They  had  had  somo  C 
to  using  Thames  water  at  tbeir  works,  hot 
Mr.  F*  Bailey,  had  devised  a  means  to 
the  plant  was  placed  on  a  condensing  b*"^  ^ 
great  improvement.  A  large  fan  had  beea  eraetad  al 
and  by  creating  a  much  better  draught  in  the  fluaa  i 
them  the  necessity  for  building  another  chimney.  Wl 
a  matter  outeide  their  report,  they  might  remembai 
Act  of  Parliament,  aod  a  coo  tract  with  the  Coaua 
Sewers,  they  had  bean  able  to  supply  electricity  wil 
of  London,  The  Commiasion  of  Sewers  had  now  I 
by  the  City  Corporation.  They  hoped  they  woold^ 
their  new  colleagues  as  well  as  they  did  with  the 
Corporation  tried  to  prevent  them  having  their 
would  bring  the  matter  into  the  Law  (Snirle, 
been  anything  oi  this  yet,  however,  and  bo  bopad  I 
t>e.  The  price  per  unit  had  bean  lowered,  m  < 
by  the  slidmg  loale  giveo  tbtm«-vix.,  raias  Cor  ata 
Lighting  purposes  when  maasured  by  naatar :  for  th#  I 
oonsumea  in  each  and  every  quarter  per  He.  p.  lamp  i 
Bc^  of  Trade  unit ;  for  the  next  four  onita  conaanad 
every  quarter  per  §  c«p.  lamp  fixed,  M.  per  Boaid  ol 
for  the  next  two  units  consumed  in  each  and  ovary 
8  c. p.  lamp  fixed,  5d.  per  Board  ol  Trade  anil:  lor  i 
sumed  in  each  and  every  quarter  par  8-c»p.  Uap  ilOC 
above-meotioned  T.'  units,  4d.  per  Board  ol 
scale  was  applicable  to  all  consumers  who 
the  Company,  exclusive  of  thoae  with  whom, 
conditions,  special  agreaoeota  bad  already 
and  waa  subject  to  each  oootutnar  who 
or  otherwise  alter  the  nambar  of  hit 
written  notice  to  the  Company  of 
the  consumer  paying  all  amooata  whleh  mlgbl  b#  tet 
pany  within  U  days  of  the  reodarlag  m  thm  mem 
which  he  would  be  liable  to  pay  7d.  par  nidt  for  tha  ^ 
consumption  then  owing.  Each  4|uartar  would  Iw  i 
rately  on  its  own  basis,  and  when  an  acQOunt  was  flip 
or  otherwise,  instead  of  quarterly,  a  oorraapoodiag  f 
nambar  ol  Qoita  at  the  sliding  aeale  ratal  woald  to  li 
allowanoe  wotild  be  made  quartarly  or  moallilj  ea  tki 
be.  A  10  cp,  lamp  would  be  reckoaad  aa  two  i^ 
32*0.  p.  lamp  as  four  8-c.p  Umpe,  aad  to  oo.  Aa  i 
energy  for  raotiire  power  and  haatiiig  aod  COOkifl 
•tvely  when  maasured  by  separata  n 
sumer  guaraoteeing  in  writing  that  bla  i 
would  ^  la  use  for  not  leas  tbaa  45  boon 
chargad  3d.  per  Board  of  Trade  aait  {aay  ^ 
gaaraotoeof  45  hoort'  use  par  waak  w««ild  B0< 
Trade  unit.  Tbaee  raten  wara  Qoodittoil  «p 


woold 
be  Jl 
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«t  approving  the  type,  size,  and  number  of  the  motors 
and  cooking  appliances,  and  all  apparatus  appertaining 
to  the  plant  being  afterwards  maintained  and  run  to 
ion  and  in  accordance  with  the  Company's  wiring  rnles. 
bated,  the  general  conditions  under  which  the  Company 
ictric  energy  were  not  varied.  The  Board  hoped  to 
tgemente  very  shortly  to  supply  and  fix  all  wiring, 
>ra,  and  other  apparatus  for  consumers  upon  the  basis 
3n  the  outlay.  This  soale  would  date  from  Jan.  1. 
*t  was  adopted. 


RAPH  CONSTRUCTION  AND  MAINTENANCE 

COMPANY,  UMITED. 

Sir_^DthQny  H.  Hoekins  presided  (in  the  absence  of 
V.  Herbert)  over  the  thirty-fourth  ordinary  general 
bich  was  held  on  March  1  at  the  offices,  Old  Broad- 

niAB  stated  that  while  they  had  had  no  important 
carry  out  daring  the  past  year,  yet  their  factories  both 
lad  md  East  Greenwich  had  been  actively  employed, 
d  been  able  to  maintain  their  dividend  at  the  same 
whole  year  as  that  paid  for  the  previous  year~l5  per 
Dount  carried  forward  was,  however,  somewhat  smaller, 
neidered  it  better  that  the  dividend  should  be  main- 
AT  as  possible  at  a  fixed  rate,  and  that  the  amount 
-ard  should  vary  rather  than  the  dividend.  This  was 
^ear  of  the  insulation  of  telegraph  wires.  The  gutta- 
EB  of  the  Company  were  started  in  May,  1845,  to  cleanse 
I  an  almost  unknown  gum  called  guttapercha,  a  small 
which  had  been  imported  into  Europe  from  Singapore  in 
IS  not  until  the  beginning  of  1848  that  the  arreat  value 
eha  as  an  insulator  of  telegraph  wires  was  fully  recog- 
&tented  machinery  was  erected  at  the  Wharf -road  works 
>pper  wire  covered  with  this  material.  Guttapercha 
n  without  a  rival  as  an  insulator  for  submarine  cable 
y  had  entered  into  a  contract  for  the  building  of  a  new 
er,  which  when  completed  would  be  the  largest  tele- 
ia  the  world.  He  concluded  by  moving  the  adoption 
t  and  the  payment  of  the  dividend  mentioned. 
■  P«id«r,  M.P.,  seconded  the  motion, 
diacnasion  followed,  and  in  answer  to  questions  the 
itated  that  the  subject  which  had  been  referred  to  by 
Ider  who  had  quoted  from  an  article  on  "The  Strategic 
hbles,"  was  one  of  the  highest  national  importance,  and, 
I  an  ex- Admiralty  officiiu,  he  knew  that  it  was  occupy- 
atest  attention  of  the  Government.  He  did  not  think 
iportanoe  of  the  question  had  been  at  all  overstated, 

as  the  Company  was  concerned  he  did  not  think  it 
B  anything  to  do  with  them  except  that  when  the  cable  or 
son  of  the  kind  pointed  out  in  the  article  was  decided 
J  should  be  prepared  to  take  their  share  in  carrying  out 

It  was  entirely  a  governmental  and  strategical  question. 
svery  reason  to  hope  that  their  new  cable  ship  would  be 
1  towards  the  autumn—in  September  or  October.  He 
that  the  question  of  wireless  telegraphy  was  quite 
ut  as  far  as  they  were  concerned,  for  there  was  no 
iy  of  its  superseding  cable  telegraphy  to  any  extent. 
1  a  nnall  instance  of  it  in  the  interesting  experiment  at 
set  Rock,  but  except  on  a  very  small  scale  like  that  he 
tUnk  tbere  was  any  development  of  it  which  need  at  all 
•  fntorobf  submarine  telegraphy. 
ntioQ  was  unanimously  adopted. — The  Times, 


mxm  TRAMWAYS  AND  OMNIBUS  COMPANY, 

UMITED. 
nport  of  the  directors  of  the  Bordeaux  Tramways  and 
II  Company,  Limited,  for  the  year  1897,  to  be  submitted 
ninarTMDeral  meeting  to  be  held  in  London  on  9th  inst., 
■  ths  foUowing  paragraph  :  '*  The  question  of  electrical 
thM  noeiTed  constant  attention  from  your  directors  during 
t  jnr,  aod  after  lengthy  negotiations  they  succeeded  in 
;  to  temi  with  a  committee  of  the  Bordeaux  Municipal 
i>ppQiBtedfor  the  purpose.  Since  the  end  of  the  year, 
*i  tae  Coancil  has  rejected  the  committee's  report  by 
itolS.  The  directors,  whilst  regretting  this  decision,  feel 
Vwa^ooe  as  far  as  they  prudently  can  in  their  endeavour 
A  US  news  of  the  Municipality  without  prejudicing  the 
•«d  iatonste  of  the  shareholders.' 


M  HILL  ELECTRIC  LIGHTING  COMPANY,  UMITED. 


jrgeneral  meeting  of  this  Company  was 

■^•MMday,  Sir  W.  Crookes.  F.R.S.,  in  the  chair. 
iriiliBuiaid  that  in  1896  the  sum  of  £10,000  was  raised 
("1*1  of  4  per  cent  mortgage  debentures.  These  debentures 
*J^*fc  106  per  cent.,  and  applications  were  greatly  in 
ifltbiaiBoaDt  required.  In  acooraanoe  with  the  trust  deed, 
"^  111  limited  to  50  per  cent,  of  the  share  capital  actually 
^22J^  "F^  At  present,  therefore,  there  were  £40.000 
2^  Available  for  extra  expenditure.  The  capital 
Q'^^uisf;  the  current  year  was  estimated  at  £7,000, 
2*  Mer  debentures  would  be  issued.  Their  greatest 
^ndofinff  the  year  was  for  new  mains— vix.,  £1,169 
^iWI.  They  liad  now  oommeoced  to  lay  mains  in 
?*>Ma  Ibere  was  a  diflEertnoe  of  10  per  cent,  in 
^^  ifiBf^  to  the  radactioo  in  the   prices   per    unit. 


Great  inconvenience  had  been  caused  the  last  six  months  of  last 
year  owing  to  the  engineers'  strike.  The  Lamp  connections  in  1891 
were  6.056,  and  had  now  risen  to  33,000.  In  1891  there  was  a  loes 
of  £555,  and  last  year  there  was  a  gidn  of  £6,854.  Their  revenue 
per  8c.  p.  lamp  was  as  low  as  6s.,  while  with  most  other  oompaniee 
it  was  lOs.  A  contract  had  been  concluded  with  the  Free  Wiring 
Company  to  wire  the  houses  in  their  districts,  and  thev  hoped  to 
derive  some  benefit  from  this.  They  had  every  reason  to  be  satisfied 
with  the  result  of  the  reduction  to  6d.  per  unit. 

Mr.  I>ftws  enquired  what  length  of  mains  thev  now  had. 

Sir  W.  Crookes  said  the  mileage  was  about  rour  or  five  at  the 
present  time. 

The  report  was  seconded  by  Mr.  A.  X.  FnuddlB,  and  adopted. 


iiroi 


BARCELONA  TfiAMWAYS  COMPANY,  LIMITED. 

The  annual  general  masting  of  the  Barcelona  Tramways  Com- 
my.  Limited,  was  held  on  Wedneedav  at  Winchester  House,  Old 
road-street,  E.C.,  Mr.  E.  M.  Underdown,  Q.C.  (the  chairmao), 
presiding. 

The  Obalniuui  moved  the  adoption  of  the  report  and  the  declara- 
tion of  a  final  dividend  of  4s.  per  share  on  the  old  shares  and 
Is.  7id.  on  the  new,  making,  with  the  interim  dividend,  a  total 
dividend  of  4  per  cent,  for  the  year  1897,  payable  on  and  after  the 
3rd  inst.,  free  of  income  tax. 
Mr.  J.  B.  CoaeaaoB  seconded  the  resolution. 

said  that  those  who  had  followed  the  progress  of 


the  electric  traction  were  satisfied  that  it  would  eventually  be  very 
remunerative.  He  thought  the  shareholders  were  greatly  indebted 
to  Mr.  Concanon,  who  had  rendered  great  service  in  bringing 
about  the  utilisation  of  electric  traction  for  tramways  generally, 
and  in  connection  with  the  Barcelona  tramways  in  particular,  with 
a  result  which  must  be  encouraging  to  all  who  had  faith  in  his 
ideas  with  regard  to  the  matter.  He  was  quitis  certain  that  when 
they  met  in  12  months'  time  they  would  be  in  a  position  to  con- 
gratulate themselves  on  the  adoption  of  electric  traction. 

The  motion  was  then  put  and  carried  unanimouely. 

Mr.  W.  G.  Woolston  (the  retiring  director)  was  re-elected,  as 
were  also  the  auditors  (Mr.  J.  G.  Griffiths,  F.C.A,  and  Mr.  G. 
Cloutte,  F.C.A.). 


NORTHAMPTON  ELECTRIC  UGHT  AND  POWER  COMPANY. 
LIMITED. 

Directors  :  Francis  Hugh  Thornton,  Esq.,  J. P.,  Daventry, 
chairman  ;  Richard  Cleaver,  Esq.,  J. P.,  Northampton ;  Harry 
Manfield,  Esq.,  C.A.,  Northampton  ;  Samuel  Lipecomb  Seckham, 
Esq.,  J. P.,  D.L.,  Lichfield;  William  Tomes,  Esq.  (aldermiaii), 
Northampton.  Secretary :  E.  M.  Browne.  Engineer :  W.  E. 
Heenan. 

Abstract  of  the  ninth  annual  report  and  accounts  pressnted  by 
the  directors  to  the  shareholders  at  the  annual  meeting  oo  the 
24th  ult.  : 

The  directors  are  a^in  able  to  pressnt  a  favourable  report  to 
the  shareholders,  notwithstanding  several  circumstances,  but  for 
which  the  Company's  progress  would  have  been  even  more  marked. 
The  engineers'  strike  occasioned  much  delay  and  inconvenience^ 
and  it  is  fortunate  that  no  mishap  occurrea  during  the  busiest 
season.  It  became  necessary,  in  view  of  continued  difficulties  with 
the  local  gas  company,  to  appeal  to  arbitration  on  the  question  of 
the  removal  or  alteration  of  gas  service  pipes,  which  interfered  with 
the  construction  of  this  Company's  culverts,  on  the  safest  and  most 
approved  plan.  The  Board  of  Trade  arbitrator  has  granted  the 
facilities  asked  for,  but  at  the  expense  of  valuable  time  and  a 
resulting  loes  of  revenue.  The  new  system  of  charging  for  current 
has  been  much  appreciated,  and  will  conduce  to  the  advantage  of 
both  the  Company  and  its  customers.  The  special  rebate  to  con- 
sumers during  the  past  vear  has  amounted  to  no  less  than  £488. 
The  immediate  result  of  this  is  a  loss  of  income,  but  the  use  of 
electricity  for  lighting  and  motive  purposes  has  been  so  popu- 
larised that  the  tendency  cannot  be  otherwise  than  beneficial. 
The  ordinary  charge  for  current  is  8d.  per  unit  (less  special  rebate 
if  shown  by  the  **  indicator"),  for  plac^  of  worship  4^.,  and  for 
motive  power  S^d.  (the  demand  in  both  cases  being  at  times  when 
the  plant  is  least  employed).  Discount  is  also  allowed  for  cash. 
Further  developments  are  taking  place  at  the  Company's  works.  In 
addition  to  the  two  new  engines  and  dynamos  referred  to  in  the  last 
report,  one  more  engine  of  240  h.p.  has  been  erected  with  dynamo 
complete,  making  in  all  six  engine  and  dynamo  sets.  There  has  also 
been  fixed  a  new  boiler  of  a  capacity  e^ual  to  all  the  three  original 
boilers  combined,  with  an  economiser  and  other  subsidiary 
machinery.  Further  land  and  buiHHngs  have  been  acquired  apa 
an  additional  boiler-house  has  been  erected,  with  a  storage  tank 
capable  of  holding  33,000  gallons  of  water.  A  supplemental 
accumulator  battery  1ms  been  added.  The  system  of  supply  will 
be  changed  over  during  the  present  year  frooa  two  to  "  three  wire," 
thereby  securing  greater  efficiency  and  economy.  In  view  of  tiie 
increasing  demand  for  current,  further  plant  has  been  ordered, 
consisting  of  boiler,  engine,  and  dynamo,  all  of  large  capacity. 
The  mains  have  been  extended  in  several  directions  duriof  tjie 
year.  The  machinery  is  maintained  in  a  high  state  of  eflMeneft 
The  balance  of  the  revenue  account  for  the  past  year  was  £l,4Cw, 
less  depreciation  £500— £909.  The  lamps  in  use  (at  8  c.p.  each) 
during  five  years  have  been  4,800,  5,300,  6,13(>,  8,014,  and  11,1)84 
respectively,  motive  power  being  accounted  for  as  lamps.  It  will 
be  seen  by  the  net  revenue  account  that,  after  paving  interest  on 
debentures  and  temporary  loans  to  the  end  of  last  year,  there 
remains  £o62.  13s.  lid.  to  be  dealt  with.  It  is  now  propeisd  to 
pay  a  year's  dividend  on  all  the  shares  for  the  year  eocling  Dec  31 
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laat— viz.,  oo  6  per  cent,  prefarenoe  iharet,  £232 ;  oo  5  per  oent. 
preference  iberet,  £65.  3ii.  8d. ;  and  oo  ordinary  sharet.  at  the 
r»te  of  2  per  oent.,  £201.  Oa.  Sd.— leaving  £64.  10s.  to  be  carried 
forward.  Fnrtiier  aharee  were  iuaed  Utt  year — viz.,  ordinary 
•haree  to  tlie  number  of  710,  and  3,0(JO  5  per  cent,  preference 
eharee— bat  the  total  debenture  issue  was  not  inereaeed.  It  is 
DOW  proposed  to  issue  4,290  further  ordinary  shares  at  par,  and 
also  to  raise  £3,950  in  4  per  cent,  debentres,  which  will  be  issued 
at  a  small  premium.  The  existin^c  shareholders,  debenture 
holders,  and  customers  of  the  Company  will  have  the  first  option 
of  taking  these  shares  and  debentures.  Messrs.  F.  H.  Thornton 
and  R.  Cleaver  retire  from  the  Board  in  rotation,  and  will  be 
proposed  for  re-election. 

Revenue  A(xx)Unt. 
Dr.  Generation  of  Electricity.  £      s.  d. 

Coid,  etc £509    2    2 

Oil,  waste,  etc 91    9    9 

Proportion  of  salaries  of  engineers,  etc.    332    2    0 

Wages  at  generating  station 355  14  10 

Repidre  and  maintenance    123    3    5 

1,411  12    2 


Distribution  of  Electricity. 
Repairs,  maintenance,  and  renewal  of  mains  

Rent,  Rates,  and  Taxes. 
Rates  and  taxes  

Management  Expenses. 
Salnias  of  managing  engineers,  secre- 
tary, accountants,  etc 110    0    0 

Stationery  and  printing  ....^.^ 63  15  11 

General  establishment  charges  60  11    6 

Auditor    10  17    6 


Law  expenses   ., 

Depreciation 

Insurances,  etc. 


32  4  9 
108  11  4 


245  4  11 

40  0  0 

500  0  0 

48  4  6 


Total  expenditure  2,385  17    8 

Balance  earned  to  net  revenue   909  10    2 


£3,295    7  10 

Cr.  £      B.  d. 

Sale  of  current 3,032    2    7 

Rental  of  meters 114    9  11 

Rents  receivable 27    5    1 

Transfer  fees 3  10    0 

Premiums  for  pupils  101    2    0 

Labour  to  customers  16  IK    3 


(>KNKKAL  Balance  Sheet. 


£3,295    7  10 


Liabilities.  £      s.  d. 

Capital  account—amount  received 26,890    0    0 

Sundry  tradesmen  and  others,  due  on  construction 

of  plant,  machinery,  etc ^ 1,106  16    2 

Net  revenue  account 562  13  11 

Suspense  account    124    5    0 

Depreciation  fund  account   1,350    0    0 

Cash  at  bank,  current  account 684    6    0 

Cash  at  bank,  loan  account 2,000    0    0 

£32,718    1     1 

Assets.  £       s.  d. 

Capital  account — amount  expended  for  works    30,879  16    8 

Stores  on  hand  :  coal,  £46.  17s.  6d.;  oil,  waste,  etc., 

£15.  6s.  2dl.;  general,  £29.  9s.  lOd 91  12    6 

Preliminary  expenses 431     1    6 

Sundry  dentors  for  current » 1,316    4    5 

Cashinhand « 0    6    0 


£32.718     1     1 


RICHMOND   (SURREY)    ELECTRIC    LIGHT   AND    POWER 
COMPANY,  LIMITED. 

Directors :  Frederick  W.  Reynolds,  chairman ;  Francis  E. 
Savory ;  the  Chevalier  Soares.  Engineer  and  manager  i  A.  J. 
Lawsoo,  M.LE.K.    Secretary:  H.  B.  Renwick. 

Report  of  the  directors  (with  abstract  of  accounts)  presented  to 
the  snareholders  at  the  fourth  ordinary  general  meeting  of  the 
Company  held  at  the  offices  of  the  Company,  Moorgate-court,  E.C., 
on  Tnursday,  the  3rd  inst.  : 

The  capital  expended  during  the  year  amounted  to  £3,s2^i. 
17s.  Id.,  making  the  total  expenditure  at  Dec.  31  last  £44,79.3. 
Ms.  9d.  It  will  be  seen  that  of  the  amount  expended  during  the 
period  under  review  the  principal  items  are  in  respect  of  mains  and 
accumulators,  the  latter  of  which  have  been  increased  to  more  than 
double  their  previous  capacity.  The  balance  to  credit  of  re%'enue 
account,  including  the  amount  brought  forward,  and  after  payment 
of  interest,  depreciation,  and  reduction  of  suspense  account,  is 
£1.072  18s.,  at  against  £.33.  Us.  9d.  in  \Hm.  Out  of  this  sum  the 
directors  recommend  the  payment  of  a  dividend  on  the  ordinary 
shares  of  the  Company  at  the  rate  of  3  per  cent,  for  the  year 
ended  Dec.  31,  1897.  which  will  leave  a  balance  of  £1.33  to  be 
carried  forward  to  next  account.  The  total  number  of  lam|>fl  con- 
nected 00  Dec.  31  last  was  ecjuivalent  to  9,512  8  c. p.,  being  an 
increase  for  the  year  of  2,.3s7.  In  order  to  meet  the  growing 
demand  for  current  additional  plant  will  be  installed  in  time  for 
next  winter's  lighting,  and  further  extensions  of  mains  have  already 


been  decided  npon.  The  retiring  diredor  is  Mr.  F.  W.  I 
who,  being  eligible,  offers  himself  for  re-election.  M 
Marsh,  the  auditor,  also  retires,  and  is  eligible  for  re-alac 

Rkvenuk  Acouunt,  Ye.\k  iem>ki>  Disc.  31,  1807. 

Dr.  GeneratioD  of  Eleetridty.  £ 

Coal  and  other  fuel   ^. £00B  17    8 

Oil,  waste,  water,  etc. 99  16    1 

Engineers*  salaries    77    4    7 

Wages 300  17  lO 

Repairs— buildings,  £15. 9s.  2d.;  engines 

and  boilers,  £108.  2f. ;   other  rniachi- 

nery,  instruments,   and   tools,    £32. 

5b.  2d.  ;  accumulators  and  accessories, 

£82.  17s.  lOd - 288  14    2 

Cartage  of  ashes    17    8    6 


Distribution  of  Electricity. 

Engineers' salaries 65  12  U 

Wages 48  lu  M 

Repairs— Mains ^ 28  14  In 

Apparatus  on  consumers*  premises  6    7  1<> 

Rents  payable    69    «»  <» 

Rates  and  taxes 307    3  11 


I.* 


Directors' remuneration  « 15  15  n 

Salaries,  head  office 100    o  0 

Stationery  and  printing   38  19  <* 

General  establiflnment  charges 74    2  9 

Auditors  of  Company 15  15  0 

Auditor  appointed  under  tlie  provisions 

of  the  order 10  I«»  o 


Law  expenses  

Insurance  

Bad  debts  written  off. 

Balance  carried  to  net  revenue  account 


Cr. 
Sale  of  current.... 
Rental  of  meters . 
Rents  receivable  . 
Discounts 


£4,14 

£ 

.-      3.9i 

la 

i: 

18 


£4,K 

BALANCK-SiiEirr,  Dkc.  31,  1897. 

Dr.                                      Liabilities.  £ 

Capital  account— amount  received 46,(0 

Sundry  creditors  on  open  accounts 79 

Depreciation  fund  account   >■ 

Net  revenue  account — balance  from  last  account, 
£33.  14s.  9d. ;  add  profit  for  year  ending  Dec.  31, 

1897,  £1,039.  38.  3d.  - I.<C 

£48.44 

Cr.                                         Assets.  £ 

Capital  account—amount  expended  44.7V 

Stores  on  hand  at  Dec  31,  1897  :  coal,  £17.  14a.  Id.; 

oil,  waste,  etc,  £7.  IGs.  Id.;  general,  £56.  16s.  Id.  8 

Deposit  with  Richmond  Corporation 10 

Sundry  debtors 1,80 

Suspense  account,  £1,500  ;  less  amount  written  off, 

£250  i.a 

Cash  at  bankers  and  in  hand   ^ 41 


Statkment  ov  Klkcfricitv  (.:csi:R.\TKii,  Sill. I 

Quantity  generated  in  B  O.T.  units 

Quantity  sold  to  private  consumers  by  meter  

Quantity  used  on  works « 

Total  quantity  accounted  for.^.. ... 

< Quantity  not  accounted  for   

Total  maximum  supply  demanded  (kitowstts) 


£4S,44 


COUNTY  OF  LONDON  AND  BRUSH  PI0VI1ICIAL  BJ 
LIGHTING  COMPANY.  LIMITID. 

Directors :    The  Right  Hon.  Lord  Ratbmore,  chairmao 
Braithwaite,  jun.,  depuu  chairman  ;  Emile  Oareke  :  Fredi 
Reynolds  ;   Aymor  H.  Sanderson  ;    Francis  E.  Savory ;   1 
Sellon ;  B.  A.  Van  Tromp.    Engineer  and  manager :  A.  J. 
M.I.K.R.     SocreUry  :  H.  B.  Renwick. 

Re|)ort  of  the  directors  (with'  abetract  of  aocoanU)  le 
HOD  ted  to  the  shareholders  at  the  fourth  ordinary  g«DMl 
of  the  Com[>any,  to  be  held  at  Winchester  Honse,  Old 
street,  E.C.,  at  12  noon  on  Monday,  March  14,  1898  : 

The  capital  expenditure  during  the  year  in  respect 
Company  V  London  districts  amounted  to  £14l.ti66.  3«.  9d. 
sum  i:i3S.07S.  .'m.  loJ.  has  been  expeoded  at  St.  L« 
Clorkenwell  and  at  Wandsworth,  making  the  total  espead 
the  two  London  stations  up  to  Dec  31  last  £4lO,9»L 
This  expenditure  was  met  by  the  balance  of  insi 
due  on  the  second  issue  of  lu,000  8  per  ceo^ 
by  the  sale  at  a  premium  of  the  balance  of  tbe 
ordinary  shares,    in  order  lo  provide  laodt  for 
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I  during  ihfi  carrent  year,  a  further  10,000  ordinary  sfa&rei  at 
MI  w^ri  allotted  pro  roia  to  the  ordinary  sharehoIderB  on  Dec.  6 
uuitw  The  premiam  received  on  the  balance  of  the  lecond  U&iie  of 
ordiiwry  ahares  has  boen  applied  as  follows  :  to  redaction  of 
general  preliminary  ejcpenses,  £3,253.  19a.  tid,;  to  writing  off  ooBbs 
ia  connection  with  applications  for  provisional  orderVt  £839* 
15e.  6d.  ;  amount  carried  to  reeerv^e  {raising  this  item  to 
£h,W],  £1,500,  The  interests  of  the  Company  in  the  Bourne- 
leanth  and  District  Electric  Supply  Company,  Limited,  have 
beeo  diepooed  of  to  the  Bournemouth  and  Foole  Electricity  Supply 
Company,  Limited,  at  a  iubstantial  profit.  ^Dur  directors  deeming 
it  to  your  advantage  to  retain  an  interest  in  the  latter  company, 
ipplisd  for  and  received  an  allotment  of  ordinary  shares  at  par. 
Tbe  net  revenue  for  the  year,  including  the  balance  from  last 
Mcoont,  and  after  payment  of  proportion  of  rent«,  rates,  fcajtea, 
interest  and  gener£).l  eatabliehment  charges,  is  i:21,4(li>,  t4a.  2d. 
Oat  of  this  sum  au  interim  dividend  on  the  preference  shares  for 
U)e  half-year  ended  Jane  30  last,  sit  the  rate  of  6  per  cent,  per 
snniii]],  has  been  paid  ;  and  the  directors  now  recommend  that  a 
fsnb«r  dividend  ou  the  preference  capital  for  the  half-year  just 
ended  be  declared  at  the  same  rate.  Thb  will  leave  a  balance  of 
£lu,il90,  Us.  2d,,  which  it  is  proposed  to  carry  forward.  The 
C-ompariy^ii  two  London  generating  s  tat  ion  h  are  now  fully  e<i  nipped 
lod  in  good  running  order,  bav^ing  a  joint  plant  capacity  suffi- 
cienfc  for  the  supply  of  120»0(H)  S-o.p*  kamp^  connected.  It  is 
inteoded  to  supply  the  Company's  districts  north  of  the  Thames 
from  tbe  St.  Luke's  station  in  the  City -rood «  and  those  on  the  south 
Eide  of  the  rirer  from  the  station  on  the  Wandle.  The  retiring 
directors  are  Mr.  B.  H.  ^'an  Tromp  and  Mr.  R.  Percy  SeUon,  who 
ire  eligible  for  re-eioctton.  The  auditor,  Mr.  R.  M,  Marsh,  also 
retires,  and  is  eligible  for  re-election. 

Lo=v[Kis  Statu  >», 

St.  Ltr^-^  and  €if.Tt€nwi:U.--Th&  station  buildings  and  the  ei[uip- 

nml  thereof  are  practically  completed.     The  plant  Inatalled  is 

apo We  of  supplying  80,000  b-c. p.  lam ps  connected.     The  eiiulva- 

ientof  23,75/  8-c.p.  lamps  were  connected  to  the  mains  at  Deo.  31 

]       lyl,  ihowing  an  increase  of  9,57^  for  the  year,  and  applications 

'.       nprnenting  a  further  1,073  were  then  awaiting  connection.     A 

f      Gsandsiable  demand  having  ari«ien   for  motive  power,  separate 

y      mins  have  been  laid  down,  and  a  supply  of  current  for  power 

panxBea  is  now  available  in  most  of  the  important  thoroughfares 

I      in  toe  district. 

[  lidfiortf  {E'l^iern  /'or/ion).— A  provisional  order  for  tbe  eastern 
^  portion  of  this  district  was  granted  to  the  Company  by  the  Board 
^  of  Trade,  and  confirmed  in  the  last  session  of  Parliament.  The 
vork  of  laying  mains  in  the  compulsory  area  was  ab  once  talcen  in 
hudi  and  current  is  now  being  supplied  to  consumers  within  this 
diitnct  from  the  generating  Btatton  in  the  City-road^  The  C^im- 
amy's  application  to  the  Board  of  Trade*  for  a  provifional  order 
hx  the  western  portion  of  Holborn,  and  for  the  adjoining  district 
of  St.  f  2ilee-in-the-Fields,  haa  received  the  consent  of  the  local 
Mtberities. 

Wandiirortk. —Th^  station  buildings  on  the  Wandle  were  com- 
pleted during  the  year,  and  tbe  capacity  of  the  plant  there 
iBstalled  is  equal  to  4Q,0OO  ^-c>p.  lamps  connected.  The  Com- 
aany^e  m&ins  have  been  carried  Into  new  neighbourhoods,  and 
imber  extensions  are  in  progress.  The  supply  of  current  was 
SQmmeQoed  Id  the  early  part  of  lSf)7,  and  since  September  last  has 
been  availmble  throughout  tbe  :^4  hours.  The  equivalent  of  13,907 
l-cip.  lampa  were  connected  to  the  mains  at  Dec.  31  last,  showing 
ta  tucreaae  of  13,694>  for  the  year,  and  applications  representing  a 
farther  2,927  were  then  awaiting  connection, 

Cam^Mticdft — The  wurk  of  laying  mains  in  the  compulsory  streets 
within  this  dtetHct  has  been  commenced,  and  it  is  expected  that 
by  next  autumn  a  supply  of  current  will  be  available. 

Mi/-.  Ewf  Old  Ton:n,  St,  OtQrtjL'A^inffu^,Eft>*f,  antf  (hi  Didrirf  uf 
tk^  LinithdK^t  DiniriH  fimird  nf  Wfirln. — Tro visional  Orders  for 
these  districts  were  granted  by  tbe  Board  of  Trafle  in  1893,  and 
eontiriEied  by  Parliament  in  1S07< 

Provijjcjal  Stations. 

I*f*!tr  Eltcirkky  Suppfj/  Catnjianiff  LimtfaL-  In  the  past  year 
aa  important  addition  was  made  to  tbe  Dover  station  by  the  laying 
down  of  generating  plant  for  the  supply  of  current  to  the  Corpora- 
tion tramways.  The  running  of  the  trams  by  electricity  was  com- 
iiWQced  io  September  last.  In  the  second  completed  year  of  the 
working  of  tnts  station  the  gross  proti^  amounted  to  £1,127, 
III.  Sd.,  aa  against  a  loss  in  1S96,  and  the  Company  may  nour  be 
eowdered  aa  fairly  satablished  on  a  profit  earning  basis.  The 
i^faJent  of  10,137  8-c,p.  tamps  were  connected  to  the  mains  at 
Itoc  31  last,  ahowiug  an  increase  of  ^,BJO  for  the  year  (including 
iiaearc  lampa  for  itreet- lighting),  and  applications  representing 
afnitber  ^39  were  then  awaiting  connection.  In  the  early  part  of 
197  tJbe  Dover  Company  made  an  issue  of  £2ri,iKN^  4|  per  cent. 
Uentare  stock,  the  interest  upon  which  is  guaranteed  by  your 
Ompany. 

^Jiftwud  (5'«rr^y)  Eltclrlc  Lighf  an*i  !*o*itr  Compan}/,  LimUfd*  — 

A  DODtiderable  improvement  is  shown  in  this  company's  accounts 

lor  tba  joar  ander  review.     The  gross  profits  amounted  to  £2,233. 

Sa,  Id. I  which  allows  of  a  dividend  of  H  per  cent,   on   the  share 

■fitsl,  after   providing    for    iutereit    charges  and   reserve  for 

d^raeiayoo  of  plant,  etc.    The  equivalent  of.  9,512  S-c.p.  lam^M 

«wt  ooonected  to  tbe  mains  at  Dec,  01  last,  showing  an  increase 

«f2,ll7darsag  tbeyear^  aud  applications  representing  a  further 

I     Sb  vm  than  awaiting  connection.     In  order  to  meet  the  iucreas- 

^    %diiiBiid  for  current  at  this  station^  it  is  intended  to  lay  down 

t     iddlbeiiai  pJamt  during  the  present  year,  and  further  ex  tension  n 

^    vf  fettni  faiT9  h^esi  de(^ed  upon  l 


Dr*                              Revbnub  AcJcorKT.  £      f.  d. 
Proportion  of  directors'  remuneration,  salaries  and 

wages,  rente,  rates  and  ta.^es,  and  insurance  ......  2, 2^25    7  S 

Printing  ond  stationery,  and  postage ^'2^^    3  6 

Sundry    oharges,   including    legal   and    travelling 

expenses.... , _... .......*  B07    ^  2 

Auditors*  fees If^    a  0 

Depreciation  of  office  furniture    ...*i*M..-...»<^ .«.  JH3  13  6 

Inter  cat  paid  on  temporary  loans    ........*.. l.dt)^  II  3 

Balance  carried  to  oet  re  t^enue  account    »,,, ^0,K75    I  5 


£^5,37 1    0  8 

Ur.  £      i.  d. 
C.Tross  profits  derived  from  Interest  on  inveatments, 
rent«t,  discountSj  and  adminiatratloti  of  associated 

companies  .,..,..,. 6,85S  11  0 

Transfer  fees 110  15  0 

Dividends  receivable ..*...- .,,*.,.....  908  11  5 

Profits  on  iuvestmenta  realised 13,690  13  5 

Balance  from  revenue  accounts .  3,802  14  10 


£2i>371 


8 


CnrNTV  0¥    LiOlHiN    (Nt>HTH)  EtJSLTBIO    LliiKTlSit.    OHt>Kli,    1892* 

Dr.  i^ii*fnnc  Account.  £       s,   d. 

Purchase  of  current    ..-,«.. .-       2j767    9    4 

Ceneration  of  Electricity  since  Sept.  8,  1897* 

Engineers' salaries.. £156  11  11 

Wages 261     2     7 

Coal  and  other  fuel ..^ .*..     7r>2    2    2 

Oil,  waste»  water,  etc. 1^5  12    6 

Repairs  —  engines    and    l>oilen,     £^). 

Is.  2d.  ;  dynamoflp  £2.  lis,  2d 52  10    4 

_ 1,3S7  ID    B 

Distribution  of  Electricity. 
Engineera'  salaries  and  wages   ............      107    H    4 

Repairs ^y  m     0 


113    4    4 


Rents  payable , 

Hates  ana  taxes....... ,.. 

Insurance    ....«..«..«.«., 

Stationery  and  printing  .... 
Audit  fee-- Board  of  Trade., 
(reneral  charges 


142  6  6 

7li  5  I 

11  1  0 

no  7  6 

41  0  0 

59  H  8 


300    8    7 

Balance  profit  carried  to  reven uc  account    2. 52 1  14    9 

£7,140  16    6 

Cr.  £       a.  d. 

Sale  of  current .,...«.....,^,..., 0,554  17  5 

Rental  of  meters ..._ 254  12  8 

Rents  receivable ..f........ ,..„,,,,«,  »,,, i-  327  14  11 

Testing  fees ....,....,  ..,...*.„.*..».,... ..,...*  3  U  6 

£7,140  16    6 


Dr. 


e.  d. 


W.^MiawimTH  Elkcthtc  LiaiiTiNo  Ohdih,  18fi2. 
Rft*epim  Affouui.  £ 

Generation  of  Electricity* 

Engineers' salaries    .,..., £300    0    0 

Wages..,. 539  18    5 

Coal  and  other  fuel 74114    S 

Oil,  waste,  water,  etc 79  11     6 

Hepairs— engines  and  boilers....... 64  15    0 

^ 1,725  19    7 

Distribution  of  electricity— salaries  and  wages  ....  110    ^    9 

Hates  and  bastes 15  15  10 

Insurance., «..,.,.,..,.,......,.... ........^...,..       10    T     9 

Stationery  and  printing .«.,.....      76    2     1 

Auditfee— Board  of  Trade.. 33    0    0 

General  charges..*.......... 75  16    3 


211     1  11 

Balance  profit  carried  to  revenue  account I,2SI    0    3 


Cr. 
Sale  of  current    .. 
Rental  of  meters.. 
Bents  receivable  ,. 
Testing  fees  ...  ^  .< 


£3,32H    5  6 

£      s.  d. 

3,102  12  1 

127  18  11 

92  10  0 

5    4  6 


£3,328 

(Ctiuj 


5    6 


SrATt^.viKST  UK  Er.KATKit'iTY  GE.vER.VTEif,  Soia«,    K1 

LOXIHIN,    NttUTIl). 

i^^uantity  purchased  and  generated  In  B.O.T.  units 

i^uantity  sold  to  consumers  by  meter  .* .  .....  ... 

Quantity  u^ed  on  works  ,..,h.. .........i. 

Total  quantity  accounted  for.. .....*,...... 

^J^^antity  not  accounted  for... 

Total  max  im  u  m  supply  demand  ed  ( k  ila watts) 

Statement  of  Electricity  Gesirateii,  Solu,  ktc' 
(WandswortiiJ* 

Quantity  generated  in  B.O.T.  units........... ...........*<■ 

Quantity  sold  to  consumers  by  meter  ....^ 

Quantity  used  on  works 

Total  quantity  accounted  for..........^...,* 

(Quantity  not  accounted  for    »...- *****,,  ....... 

Total  maximum  supply  demanded  (kilowatts) ..ii..i.f 


:OT,140 

260,572 

4865 

265.437 

67,703 


162,151 

110,821 

5,66d 

122,510 

39,641 
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CONTBACTS  OP£N. 
B»  lo«.--Tbe  School  Board  invito  tendore  for  the  «uppty  of  six 

deciricftl  dockfl.     Specifio«tion  may  be  obtained  at  the  School 
k  Board  Offioet,  Nelson-tquAro. 

Ois^,— The  Gorpor«tion  arc  propared  to  receive  tendert  for 

the  electric  wiring  of  their  lunatic  aeylum  and  promisee  at  Row- 
I  ditch,  Derby,  Teoden  by  March  24.  Further  particulars  will  be 
I        found  in  our  od^ertieemeot  columni. 

WL  Gk^mond  (Fnmea),  —  Tenders  are  invited  for  lighting  the 
'.  lovrn  by  electricity  or  otherwise.  Particulars  are  to  be  obtained 
'        froin,  and  teodorfl  addroMed  to.  Municipal   Authoritiee  at  above 

place  (Depart men t  Loire)  by  March  31. 
!  Alexaadf  U  (B^yi^)*  —Tenders  are  incited  for  indiarubber  tube^» 

etCf  for  the  To^t  and  Telegraph  department,     Specificattona  may 

bo  obtained  from,  and  Aamplen  inspected  at,  the  irabbary  StoreSt 
I  and  tenderv  are  to  be  addressed  to  the  President  of  the  Council  of 
I         Administration.  Cairo,  by  March  28. 

'  Hadrtti,— The  Secretary  of  State  for  India  in  Council  announces 

I  that  the  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
I         Engineer    for   Irri^fation.    Madras,    for    the   utiheation   of  water 

power  of  the  Poriyar  Lake  has  been  ei tended  from  Oct.  31,  IS97, 
I         fco  July  1,  1898. 

I  ll^IWiime    CVlet«ti%).  —  The    Telegraph    Department    of    the 

'  Victorian  Government  Hail  way «  are  inviting  tenders  for  the 
I  supply  of  alternating  current  transformers  and  one  main  switch- 
I  board.  Tenders  to  the  Telegraph  Superintendent's  Office,  Spencer- 
^         street,  Melbourne,  by  March  21. 

\  ftenUngCBelglam).— Tenders  are  invited   for  electric  installa- 

I         tion  for  public  and   private  lighting  and  for  power  transmission 

for  3*J  years,  to  commence  from  F«b.  I    1899.     Particulars  are  to 

be  obtained  from,  and  tenders  addressed  to.  Municipal  Autboritiet 

at  Seraing,  Belgium,  by  April  1. 
Xoldl&g  (Desuaark).— For  complete  eetabliKhmenb  of  electric 
'  lighting  work?,  etc.  Specifications  are  to  be  obtained  from 
.  Byraac^ts  lldvalg  for  Eteotrictt^itsvaerket*  Sugf<»rer  Ed  v.  Lau« 
\  for  50  kroner  (£3  3^  )  to  be  returned  on  receipt  of  bona  fide  tender, 
.  and  tenders  addressed  the  same  at  Kolding  by  March  24. 
i  IfOadea. — Tenders  are   invited  for  the  supply  of  the  lightest 

I  poetible  form  of  motor  (to  be  complete  with  tank,  tender,  or  other 
]  ffi^l  supply),  capable  of  developing  energy  of  9  h.p,  on  brake  test, 
,  at  a  spindle  revolution  of  5i JO  per  minute.  Dimensions  and  total 
^  weight  of  the  machine  to  be  sent  to  Mr.  B.  Morley  Fletcher, 
i  A.M  LC.E  ,  7,  Victoria  street,  Westminster. 
^  IptwlQli  — Toe  Electric  Lighting   Committee  are  prepared  to 

receive  from  responsible  firms  full  detailed  offers  for  carrying  out 
.  the  provisions  of  the  Ipswich  Ele<:triG  Lighting  Order,  IH'QI,  includ- 

I  ing  terms  upon  which  the  undertaking  couM  be  ac<iuired  by  the 
'  Corporation    at    certain    dates    if    so  desired.     Offeri.   endorsed 

I  "  Tender,"  to  be  sent  to  the  Chairman  of  the  Eteotric  Lighting 

Committee,  Town  Hall,  Ipswich,  by  March  25. 
Plymo«illi  -The  Corporation  invite  tenders  for  the  supply  of 

electricity  meters  (alternating  current)  for  the   12  months  ending 

March    31,    \9I&S*     Specification,   with   form  of  tender,   may   be 

obtained  by  bona  fide  meter  manufacturers  or  their  authorised 
I  agenti^    on    application  to  Mr.  John  H.  Hider,  borough  electrical 

engineer,    East    street,    Plymouth.      Sealetl    tenderf>,    endorsed 
*'  Electricity  Meters,"  must  be  delivered  to  Mr.  J.  U.  Ellis,  town 
\  clerk«  Plymouth,  not  later  thao  March  23- 

St,  Pajieree  —The  Vestry  invite  tenders  for  building  a  brick 
\  chimney,  shaft  about  240ft.  from  the  foundations.    Copies  of  specific 

'  cation,  conditions  of  contract,  and  form  of  tender  are  to  be  obtained 

I  at  the  Electricity  Department  Otficee,  57,    Pratt  street,   Camden 

l|  Town*    N.W.,   on    |iayment  of  a  deposit  of  £1,    which   will   be 

returnable  on  receipt  of  the  s|.iecifioation  accompanied  by  a  bona 
\  fide  tender.     Tenders  to  be  sent  to  Mr.  C.  H    F.  Barrett,  vestry 

^  clerk,  endorted  '*  Tender  for  Chimney,"  by  12  noon  on  March  17. 

I  Belfui. —The  Corporation  invite  tenders  for  the  wiring  of  the 

I  new  police  cells    Chichester  street.     Specification,  with  schedule 

I  of  Ugnttf  and  form  of  tender,  may  be  obtained  on  application    to 

\  Mr.  \'totor  A.  H.  M'Cowen,  electrical  engineer.  Marquis  street. 

Belfast,  on  payioent  oi  £1.  Is.,  which  will  be  returned  on   receipt 

of  a  bona  fide  tender  accompanied  by  the  specification.     Sealed 

tenders,  eodoreed   *' Tenders  for  Wiring  of  Police  C^ells,"  to  bo 

»  delivered  at  the  officea  of  Sir  Samuel  Black,  town  clerk,  by  10  a, m. 

on  March  9. 

Weat  Babl— The  Council  invite  tenders  for  wiring  and  fitting 
up  the  following  buildings,  situated  in  the  county  borough  or 
Weet  Ham:  (1)  town  hull  and  tire  station,  Stratford,  E.;  (2) 
poUoe  oourt  \Ve«t  Hamlane,  E.;  (3)  Corporation  stables,  Abbey 
roed,  E.;  (4)  fire  station,  iiioriiiary»  and  weights  and  tneasurea 
offices,  Barking- road.  Canning  Towo»  £  ;  (5)  pablio  oonvtnioiioea, 
Broadway,  Stratford,  E.;  (ft^lre  brigade  watchbox,  WoodgtMige- 
road,  Forest  (iate,  E.     Tenders  by  March  H. 

Weet  Der^.--Thei«uardi&ns  invito  tenders  for  the  follewing 
work  in  connection  with  the  lighting  of  the  Mill-road  Infirmary  : 
f  Coo  tract  No.  I)  two  dry  kuhck  return  tube  boilert,  each  to 
evaporate  4,0il0lb.  of  water  per  hour;  (No,  2)  three  fiOb.b.p. 
oottpled  engines  and  dynaoioe,  one  booster,  two  teed  mimpe  ooe 
feed  water  beater,  one  twltobboard,  bumuo,  etc.,  piping,  unks, 
iite*;  (No.  3)  one  Moondftry  battery  of  900 ampere  hours'  capacity  ; 
(No*  4)  wiring  of  Inftrmarr,  adiainlairailve  buildings,  and  nurses 
boMi  and  cable  connections  from  main  i^w  Itch  boards  to  above 
Wttdinge.    Teoden  by  March  m* 


p 


Ifondoiip  S,W.— The  Secretary  of  State  for  War  la 
receive  olTers.  in  writing,  accompanied  by  oompelttive 
specifications,    for   the  supply  of    portable    ilte(ria 
apparatus,  (teneral  particulars  as  to  reqoireiiiecila  oaa  be 
on  application,  either  by  letter  or  peraonally,  to  A.  Mejor, 
of  army  contracts.  War  Office,  PaU-mall,  S.W.     The  ol 
designs  must  be  delivered  at  the  War  Office,  Fall malL  I^ 
S.  W.,  by  April  27,  addressed  to  the  Director  of  Anoy  Cooft 
and  marked  on  the  outside  '4)eeigntfor8€ftrdi'Ugbt  / 

CoToatiT-— The  Electric  Lighting  Gomoitt^ae  of  U»e  (  , 
will  receive  tenders  for  the  supply  and  ereotioo  of  the  fdltartef 
plant  for  the  extensions  of  the  monielpal  eleetrkit|r  wmlkm- 
(Section  A)  engine  house  pUol^-300*kw  eteani  elterneior  awl 
exciter  ;  (B)  separate  exotttng  plant— 2r»'kw.  eteeai  dftmmo  i 
accumulators  ;  (C)  sorface-oondensing  plant 


circulating   pump,    and   footplates,   etc.;    (D)   pi[ 

exhaust,  suction,  and  discharge  pipes,  valyes,  ou  aepermior, 

(E)  switchboards    and     instruments— main     H.T.     iwilciiboejH, 

exciter  and  accumulator  switchboards,  step  switches,  etc 

by  March  8, 

Sgremeiit  (Clieelilre).~Tbe  Watlaeey  Urban  Dielriet 
invite  tenders  for  the  following  works— vix,,  (a)eiigUie^  i  ' 
and  exciter  ;  {h)  two  Lancashire  steam  boilers  and  ooe  * 
steam-boiler  ;{f)  condensing  apparatus.  Copies  of  the 
tions  may  be  obtained  on  application  to  the  engineer,  Mr.  1*  B» 
Crowther,  Oa«  and  Water  Works,  Great  Float,  near  Bifitawh— J 
A  charge  of  £2.  2s.  will  be  made  for  copy  of  each  specifloatioiv  In 
be  returned  on  receipt  of  a  bona  fide  tender.  Sealed  tendere>  Oft 
the  form  provided  for  the  purpose,  addreased  to  the  Chalfmoo  el 
the  U as,  Water,  and  Electricity  Committee,  and  endoreed  "T^odor 
for  Engine  and  Alternator,"  or  any  other  oootraet,  ae  tiM  OM* 
may  be,  to  be  delivered  at  the  office  of  Mr*  H.  W.  Cookt  islvli. 
Public  Offices,  Church-street,  Egremont,  Cheslitfe,  by  4  |ub.  ob 
March  17.  Contractors  will  be  required  to  enter  into  a  bood  widk 
approved  euretiee  for  the  performance  of  contract 

Nortliwioli. --The  Weaver  Navigation   Trnsteea  invite 
for  the  construction  and  erection  of  the  neeeaiary  electric 
plant  for  lighting  and  working  the  new  swingbridgea  at  ^la 
wich.     The  current  will  be  supplied  by  the  Northwiek  RIoc 
Supply  Company,  and  while  the  machinery  will  hare  lo  boi 
struoted  on  the  general  linee  laid  down  in  the  speelfieoliea, 
shown  on  the  drawings,  the  details  will  be  left  largely  to  Iko  i 
cretiott  of  the  contractor,  who  will  be  expected  to  sapply  aofti ' 
information  and  drawings  to  enable  a  decision  to  be  amvod  i 
to  the  suitability  of  his  proposals.    The  specifioation  and  draw 
may  be  seen,  and  alt  further  information  obtained,  from  Mr,  J. 
Saner,  Engineer's  Office   Weaver  Navigation,  Northwieb, 
after  Feb   U,     Tenders  and  plans  will  have  to  be  sent  in, 
*'  Tender  for  Electric  Plant/'  and  addreased  to  the  Oorli,  Wi 
Navigation  Offices,  Noftbwich,  on  or  before  March  5, 

Sliorediteli.— The  Vestry  are  prepared  io  receive 
the  following. works  for  one  year  from  March  26  next  to  March  1 
1809,  inclusive -vix.,  electricity  works  deparinfteot—iA)  -*-^ 
cables  and  sundries,  (B)  engineers'  stores,  and  (C) 
tools,  etc.     Samples  may  be  seen  at  the  Electric  Lighting  8 
Coronet 'Street,  Box  ton,  N.     Forms  of  tender  for  all  l£e 
mentioned   articles  can   be  obtained  on   applioatioti   Io   Mr* 
Man^field  R:»binson,  clerk,  Town  Hall,  Old  street,  E.C.     T 
must  be  sent  to  the  Clerk  before  4  p.m.  on  March  H.    Coei 
or  their  agents  must  attend  at  the  V^eatry  meeUog  a^  ibo  ' 
Hall,  Old  street,  on  March  S,  at  ^30  pwoi.,  mod  moat  Oftee  to  | 
the  trades  union  rate  of  wages  obeenred  aA  tlie  dele  of  Ike  c 
and  to  observe  the  usual  hours  of  labour  reoognieed  1^  tbo  1 
Forms  of  tender,  with  any  further  information,  may  be  ohi 
from  the  various  departmenta  of  the  Vestry  or  from  ibe  Qoriu  j 

Waiferd.  —  rhe  Urban  District  Council  invite  tondore 
supply  and  erection  of  the  following  plant ;  (Section  A ' 
plant,  water  tube  boilers  and  fittings,  eoonomii        ' 
injectors,  etc.,  steam  alternators  and  exeiCera,  coodoneei 
fittings,  etc.,  steam  exhaust,   blov-otT.  and  mdrv  pif 
water  tank,  etc.;  (B)  switchboard  and  all  coootctboe  ;  (C) 
head  travelliog  crane  ;  (D)  conduits  and  matna  for  fOOirwt  OOi 

(E)  public  lighting  and  adaplAtton  of    exj«tiii|c  poblie 

(F)  transformers,  substations,  and  switching  gear  t  (G)  an 
and  Eiosts      Tenders  ma^  be  sent  in  for  any  seetioo  et  eeet 
for  the  whole  of  the  sections,  but  not  for  part  of  a  --—*-- 
ground  plan  of  works,  plan  of  streets,  etc,  aod 
with  forms  of  tender,  may  be  obtained  at  ibe oAeti of  ] 
Hawi«yne,   consulting  engiooor,  Menekia  neow  oh( 
Bucklembury,  EC,  on  paymeot  ol  £&  5ei,  wlilfili  warn 
roturnod  on  receipt  of  a  bona  fide  tender.     Teodeni  eta* 
maiketi   **  Tender   for  Electric    liighting,"  most  be  a4(iln 
Mr.    U.    MorUn   Turner,  clerk    to  the  Co«oetl«  at  like 
Otlices,    Watford,  and    iy«   delivered    oo    or  before  l!^ 
March  hi 

BeplilA   (Bnlf arU>.  —  Het   MajeHy*s   Secretary  of 
Foreign  Aliairs    has  received    a   deapateii    ftooi  bor 
Agent     and     Consul  General    at     Sonilo    to    iN   if 
the  Mianioi|MUity  of  Sophia  have  iaeoea  a  ooliQe  ioirltiof  I 
(a)  for  electric  lighting  of  the  town,  town  koH,  and  llfo  I 
bajracks  ;  {b)  for  an  electric  tramway  for  the  town  and 
Inge.    Only   bona    fide  eleetrical    liftte  are  alloirid    to 
Teodere  nuat    be  in    by  Maiiob    f^-lT,   a4   II    a.m     A 
oertifieate  of  the  Katiooel   Bonk  of   Bo^ria  of   ilLOQ 


feed 


aooompaiiy  eeoli  tender  t  oleo  cuMnniooto  mowImi  1 
^acting  firm  haa  alnody  aoeoiorfelly  eonlod  oo*  ^ 
If  up  to  the  10th  22nd  of  Martli,  at  ta.»i  e.«.,  a  | 
reductioo  of  at  leaat  3  per  qodI.  par  bilawai^boiu' 
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tender  is  reoeived»  a  new  adjudication  will  take  place  on  the  same 
d*7  at  11  a.111.  SpedfioatioDB  are  to  be  obtained  from  the  Mayor 
of  the  above  town  (8i.  prepaid),  where  tenders  are  to  be  ^dreeeed. 
Farther  particnlan  may  be  obtained,  and  a  copy  of  the  Bpeoiica- 
tion  and  other  papers  mi^  be  inspected,  on  application  at  the 
Commerdal  Department  of  the  Foreign  Office,  between  the  hours 
of  11  and  5. 

Vemteeke  (Irefauid).— The  Lighting  Committee  are  prepared 
to  receiTe  tenders  for  the  supply  and  erection  of  the  following 
plant:  (Section    A)  boiler-hoose  plant — Lancashire  boilers  and 
•cceewries,  mechanical  stokers,  feed  pump,  injector,  economitdr, 
electric  motor ;  (B)  eneine-house  plant— high-speed  steam  dynacnoa 
and   aeoeesories,  oil-filter,  steam,   exhaust,   feed,   blow-oif,  and 
sundry  pipes,  Talres,  feed-water  and  storage  tanks,  etc.;  (C)  over- 
bead  traTelling  crane ;  (D)  Switchboard  and  instruments  ;  (E) 
accnmnlatora  ;  (F)  undenfround    work— trenching,    cables,   etc. ; 
(G)  public  lamps — arc  and  incandescent  street  lamps  and  lamp- 
posts; (H)   meters.    The  whole  bound  up  in  one  specification, 
Tenderers  are  at  liberty  to  tender  for  any  one  section,  but  not 
Dsrt  of  a  section.    Specification,  with  terms  and  conditions  nod 
forms  of  tender,  may  be  obtained  at  the  offices  of  Mr.   Robcct 
Htfunond,  M.I.E.E.,  the  consulting  engineer  to  the  townahip, 
Onnood  House,  Great  Trinity-lane,  London,  E.C.,  on  payment 
of  £5.  5r.,  which  sum  will  be  refunded  on  the  return  of  the  Bmci^ 
fiestion  filled  up  with  a  bona  fide  tender.     Duplicate  copies  of  the 
spedfieatioD,  £1.  Is.  each,  not  returnable.    Tenders,  sealed,  and 
marked  '*  Tender  for  Electricity  Works,"  most  be  addressed  to 
l£r.  J.  C.  Manley,  secretary,   Pembroke,  and  be  delivered  by 
MirehS. 

BiMkpool.— Tenders  are  invited  by  the  Corporation  for  the 

npplv  and  erection  of  the  following  plant  at  the  Corpordtioo 

clemcity  works — viz.:  Contract  No.  l--{ Section  A)  one  tubular 

boiler  with  superheater  ;  (B)  superheaters  for  five  existing  Laroca- 

ifaire  boilers  ;  (C)  surface  condensers,  pumps,  pipes,  and  storage 

tanks;  (D)  two  55-llght  rectifiers  ;  (E)  10  15-kw.  boosters.     Con 

tiact  Na  2~(Sectlon  A)  high  and  low  tension  lead-oovered  c&b^oa ; 

(B)  10  50-kw.  transformers.    Contract  No.  3-<(Section  A)  m  arc 

laaip  pillars  ;  (B)  100  arc  lamps.  Tenderers  are  at  liberty  to  tender 

for  any  section,  but  not  for  part  of  a  section.    Specifications, 

imru  conditions,  forms  of  tender,  etc,  may  be  obtained  frotu 

MI.  Robt.   C.  Quin,  borough  electrical  and  tramway  engineer, 

Ula^pool,  on  prepayment  as  to  Contrast  No.  1  (Sections  A  to  D, 

vhicfa  are  bound  up  together)  of  the  sum  of  £5.  6s.,  and  a^  to 

Ooofemct  Ko.  1  (Section  E),  Contracts  No.  2  and  3  (Sections  A 

sad  B)  of  the  sum  of  £2.  2b.  for  each  section,  which  respective 

snis  will  be  returned  on  receipt  of  a  bona  fide  tender  on  the  pre- 

aesibed  form  and  within  the  prescribed  time.    Da  plicate  copies  of 

Cbntract  Ka  1  (Sections  A  to  D)  and  Contract  No  2  (Section  A) 

will  be  diarged  £1.  Is.  each,  which  will  not  be  returned.     The 

Camraticm  require  the  erection  and  completion  of  above  plant 

within  four  months  from  the  date  of  order.    Tenders,  endorsed 

"  Electricity   Works  Extension  (Contract  No.  — ,  Section   — )," 

Aonld  ba  addressed  and  delivered  to  Mr.  T.  Loftos,  town  olerk^ 

Town  Hall,  Blackpool,  before  10  a  m  on  March  22, 

RESULTS  OF  TENDERS. 

WlMUodea.— The  following  tenders  have  been  received  for  the 
■eoUon  <if  an  electric  light  station  at  Wimbledon.  Mr.  A.  U 
IVeeee  la  the  engineer  : 

Ysrbory  and  Oo. £3,984 

BeDsdandGo.    .- 5.720 

WaUandOo 3.576 

h  Bagsa 3,388 

LoKdnand  Sons 3,333 

Tki— ss  and  Edge  3,261 

XiateaadOo.    .- 2,990 

tteMMaier. — The  Corporation  have  received  the  following 
Intos  ior  the  supply  of  plant  and  machinery  for  the  munteipat 
•hctridty  works  of  the  city  of  Gloucester.  Mr.  Robert  Hammond 
htheeoBsolting  engineer.  The  type  of  boiler,  engine,  and  meter 
iigbmin  parentbesee : 

A. — Boiler-house  plant. — Lancashire  boilers  and  accesson«<* 
stokers,  feed   pump,   injector,   economiser,   electric 

Yosi  sad  Thorn  (own  make)  (accepted) £2  409 

TUn,  limited  (own  make)    2,478 

L  Diaka  and  Go.  (Oldbnry),  Limited  (own  make)  2,478 

Wa  Robber,  Ontta  Percha,  and  Telegraph  Works  Company, 

liHitsd  rj.  Adamson  and  Oo.) 2,553 

LT.Dinksi  Limited  (own  make) 2,590 

IiUBVsrth  and  Sons  (own  inake)  2  665 

Lr.  Jseland  Go.  and  T.  Potter  and  Sons  United,  Limited 

(Trtnaad  Thorn)  2,821 

^  Vasv  and  Son  (own  make) 2,910 

fatisn  &— Eagine-house  plant— Steam  dynamos  and  accessories. 

G- i^hooaa  and  Oo.  (ParK>ns  turbine)    4,570 

r,  Gntta  Percha,  and  Telegraph  Works  Company, 

(BsUi»)(accnitod)  5,917 

and  Oo.,  Limited  (Sisson  and  Oo.)    6,496 

loa,  aad  Goolden,  Limited  (Willans) 6,535 

Ob.,  Idmited  (Sisson  and  Oo.)    6,614 

aad  Oo.,  limited  (BeUiss)  6,720 

g— "cllBBiliiMihiu  Oompany,  limited  (Bellies)    6,753 

7"|lHiaAGn.,Iimit«l(«MonandOo.) 6,020 

mt^  «iA  Oou  nd  T.  Potter  aad  Sons  United,  Limited 

^Fir 6.882 

>n^ lUM  ffidHM) 6,980 

^*J"U|  mi  Obb,  Iflfflited  (Willaas) 6,994 


Klectric  Oonatmction  Company,  Limited  (Willans) £7,036 

P,  E.  Jackson  and  Oo.,  Limited  (Bellies)   7,052 

3iemenM  dros.  and  Co.,  Limited  (Willans) 7,060 

CromptoD  snd  Co.,  Limited  (Bellies)  7.408 

W.  Siii!K)[i  &ud  Oo.  (own  make) 7.416 

Cromptou  mud  Oo.  (Willans) 7,640 

Brnjb  Electrical  Engineering  Company,  Limited  (Willans)    ...  7,748 

y  C,  Howell,  Limited  (WiUans) 7,762 

Section  C— Overhead  travelling  crane. 

BiKlfcird  Engineering  Ck>mpany 240 

Indis  Rubber,  Giitta  Percha,  and  Telegraph  Works  Company, 

Limited    262 

J.  Spencer  and  Oo.  (accepted)  266 

Ifanhall,  Fleming,  and  Jack   267 

Hnmpidge,  Ilolborow,  and  Co.,  Limited    286 

Camck  and  Ritchie    306 

}L  F.  Joel  and  Co.  and  T.  Potter  and  Sons  United,  Limited  ...  310 

Summers  and  Scott 316 

Section  D. — Switchboard  and  instmments. 

J.  White  1,074 

Haider  Bros,  and  Thomson  (alternative)    1,083 

Ediion  and  Swan  United  Electric  Light  Company,  Limited  ...  1,083 

Croinpton  and  Ck>.,  Limited  (accepted)   1,111 

Nalder  Bros,  and  Thomson   ^ 1,120 

Williarrison  and  Joseph,  Limited 1,211 

P.  R.  Jackson  and  Co.,  Limited  1.266 

Veritja,  Limited 1,276 

General  Electric  Company,  Limited 1,500 

E  F.  Mov,  Limited   1,318 

Electric  (ionstmction  Company,  Limited  1367 

H.  F.  Joel  mad  O).  and  T.  Potter  and  Sons  United,  Limited...  1  303 

Siemens  BroB.  and  Co.,  Limited 1,630 

India  Riibber,  Gutta  Percha,  and  Telegraph  Works  Company, 

Limited     1,666 

Burbeyand  Hutton    1,669 

Section  £. — Accnmnlators. 

Electrical  Power  Storage  Company.  Limited  (accepted)  1,360 

Lithanode  Electric  Storage  Syndicate,  Limited 1.384 

India  Eubber,  Gntta  Percha,  and  Telegraph  Works  Company, 

Limited    « 1,637 

Pritchette  and  Gold 1,676 

Cblorid«  Electrical  Storage  Syndicate,  Limited 1,700 

Epiteiu  Electric  Accamuuitor  Company,  Limited 1,806 

P.  Eadford,  Limited  1,862 

II.  F.  Joel  and  O).  and  T.  Potter  and  Sons  United,  Limited...  1,868 

A  Han  and  Adamson,  Limited   1,043 

Hill.  Gifkitii,  andCo 2.036 

Tudor  Accumolator  Company,  Limited 2,043 

D.R   liattery  Company,  Limited 2,119 

J.  C,  Howelf,  Limited   2.247 

Kli««on  Lamina  Accumulator  Company,  Limited ...  2.608 


Section  F.- 

OaUend«r'a    Gable    and     Ck>nstrnction     Ck>mpany,     Limited 

(accepted)  (approximate  schedule  of  prices)    13,500 

Also  teDdtrea :  British  Insulated  Wire  Company,  Limited  ;  Western 

Electric  Company  (Fowler- Warina^  Cable  Company,  Limited) ;  W.  T, 

GloT«r  and  (.k>. ;  W.  T.  Henley's  Telegraph  Works  Company,  Liudted  ; 

India  Eubber,  (>utta  Percha,  and  Telegraph  Works  Ck>mpany,  Limited  ; 

Sienieus  Bios,  and  Co.,  Limited. 

Section  G.— Public  lamps.— The  decision  upon  the  tenders  for  this 
section  has  been  deferred. 

Ste  wart  E  lee  trical  Syndicate,  Limited  (part  1  only) 828 

BrockiePell  Arc  Lamp,  Limited  (part  1  only) 1.068 

Fba^ton  Electrical  Company,  Limited      1,662 

Taylor  aud  Fairbrother 2,138 

General  Klcctric  Company,  Limited    2,206 

Cromptun  aud  Co.,  Limited 2  222 

Hill,  Gifkina,  and  Co 2,387 

W:  Lucy  iDtl  Co.,  Limited    2.488 

BntUh  iQsuIated  Wire  Company,  Limited 2  660 

Brash  ^lltctrical  Engineering  Company,  Limited 2,679 

Siemens  Bros,  and  (>>.,  Limited  2,702 

ludia  Rubber,  Gutta  Percha,  and  Telegraph  Works  Company, 

Limited    2,717 

British  Blabnik  Arc  Light  Company,  Limited 2,859 

-lohuiou  and  Phillips .^ 3,144 

Rllectric  Construction  Company,  Limited 3,330 

Drake  and  Gorham 3.681 

Section  H. — Meters. 

(^amberlsiii  and  Hookham  (Hookham)  (accepted)  1,121 

a  /.  de  Ferranti  (Ferranti)  1,207 

India  Hubber,  Gutta  Percha,  and  Telegraph  Works  Company, 

Limited  (Hookham)    1,207 

General  Electric  Comptiny,  Limited  (British  Aran) 1,210 

J,  Vaite  (Kelvin)   1,210 

Downie  aud  Adams  (Brillie) 1,439 


WUilna'a  Britiali  and  Iriah   Proas  Guide  aad   AdTartlMn' 

Direotory  and  Handbook,  1898.— The  twenty-fifth  annual  edition 
of  this  cf^ncise  and  comprehensive  index  to  the  Press  of  the  United 
Kingdom  has  just  been  issued  by  James  Willing,  Jan.,  Limited,  ab 
the  price  of  Is.  A  list  of  the  principal  foreign  newBoapers  is 
attached.  It  is  bandy  for  reference,  and  reoommendabto  icst  V^ 
low  price. 
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BUSINESS  MOTES. 

■anow.— An  extoofiion  of  the  olectric  li<;ht  mains  down  South- 
hill-avenue  is  proposed. 

Iiosgliboroiigli  —A  committeo  has  been  appointed  to  ro|K>rt  on 
the<iueetion  of  eatablishinf;  electric  light  in  the  borouf^h. 

Long  XatoB.— The  Council  have  lodged  a  petition  against  the 
Bill  promoted  by  the  General  Power  Distributing  Company. 

AppatBtmeBt  V«eaBt.~An  electrical  engineer  is  required  for 
British  West  Indies.  Particulars  are  given  in  our  advertisement 
oolamns. 

Wat]|.~The  Urban  District  Council  have  decided  to  petition 
Against  the  Bill  promoted  by  the  (lenoral  Power  Distributing 
Company. 

Rowley  Bogls.— The  Urban  District  Council  have  consented  to 
the  application  of  the  Midland  Electric  Corporation  for  Power 
Uistribation. 

Qlo— op.— The  question  of  lighting  the  town  by  electricity 
permanently  will  be  brought  forward  at  the  next  meeting  of  the 
Town  Council. 

DorklBg. — A  public  meeting  is  to  be  held  ti  di^fcuss  the  electric 
li^bt  question.  In  the  meantime  the  Council  will  issue  a  circular 
giTing  a  brief  rinunU  of  the  question. 

HeolMHiham. —The  Electric  Lighting  Committee  of  the  Urban 
District  Council  are  preparing  a  report  on  the  probable  applica- 
tions for  electric  light  throughout  the  district. 

St.  Holei— ■  —  An  Electricity  Works  C\>mmittee  has  been 
appointed  for  the  control  and  management  of  all  matters  con- 
nected with  electric  lighting  and  electric  traction  on  the  tramways. 

HmiM-io-HeiiM  Bleotrto  Light  Supply  Company.  Limited  — 

The  transfer  registers  of  this  (^ompany  will  be  closed  from  the  2nd 
inst.  to  the  12tn  inst ,  both  dayn  inclusive,  for  the  preparation  of 
dividend  warrants. 

J.  S.  Cnwington  and  Co.— We  are  informed  that,  in  conse- 
qnence  of  increasing  business,  Mr.  *).  S  Cunnington,  electrical 
engineer  and  contractor,  has  removed  from  IH,  Cecil- court  to 
larger  premises— 9.3,  St.  Martin's-lane. 

London  United  Trmmwaye.  — We  have  received  from  the 
London  United  Tramways,  Limited,  a  map  by  Mr.  J.  Clifton 
Robinson,  C.E..  showin'^  the  oxiating  linen  and  the  propased 
extensions  in  and  near  the  county  of  London. 

City  of  London.— The  ('Orporation  have  decided  to  instal  the 
electric  light  into  the  otKces  of  the  late  (/ommission  of  Sewers  and 
the  oflices  of  the  engineer,  and  the  Oriices  (/ommittee  has  been 
instructed  to  have  the  work  carried  out  accordingly  at  an  estimatecl 
cost  of  about  £121 K 

Bradford.— At  the  last  meeting  of  the  <ias  >ind  Electricity 
Supply  Committee  of  the  City  Council,  a  sub-committee  was 
appointed  for  the  purpose  of  considering  the  desirability  of 
reaucing  the  price  of  electricity  for  lighting  purpoeos.  The  present 
charge  is  rxl.  [ler  unit. 

Wooton-miper-Mn'e.  The  Urban  DiHtrict  Council  havo  (Missed 
the  following  resolution  :  *'  That  the  clerk  be  instructeii  to  apply 
to  the  Hjard  of  Trade  for  their  approval  of  the  system  of  electric 
lighting  proposed  to  be  ad(H)ted,  and  that  he  forward  the  nec€>!jary 
imormation  to  the  Board  of^  Trside." 

Liverpool.  ~Mr.  Arthur  Bromley  Holmes  has  been  api)ointed 
electrical  engineer- in -chief  for  both  the  tramway  service  and  for 
the  electric  ligh tint?  and  other  electrical  purfonos,  on  condition 
that  he  gives  up  piivate  practice.  Mr.  Holmes'n  Miliry  has  been 
increased  by  £0(Ni  por  annum  in  lien  of  his  privitte  piactice. 

Dorliy.— An  extension  of  the  main  on  the  Dutlieldroad  has  been 
ordered,  on  an  agreement  being  entered  into  and  the  approval  of 
the  pro|>er  authorities  obtained.  The  engineer  is  pro|Niring  a 
specitication  for  wiring  the  Hoard  schoolfi  at  the  re<iuest  of  the 
School  Board.  Tenders  for  car  boon  have  been  received,  but  the 
contract  has  not  been  awarded. 

AUoA.~()n  Tuesday  the  brcwerv  of  Messrs.  <:eorge  Younger 
and  Sons,  Limited,  situated  in  CandleriggH,  oa  also  their  buitinesB 
oflices  in  Hank-8treet,  were  lighted  by  electricity.  Thin  it<  the  first 
installation  of  the  electric  light  in  the  town.  The  local  authorities 
have  resolvod  that  the  princi|»al  HtreetH  nhall  next  winter  be 
illuminated  by  the  same  process,  the  installation  costing  £:t,iMN». 

Bnndorlnnd.  — The  report  of  the  Elcctrir  Lighting  Committee 
to  be  presentcil  to  the  Council  at  its  next  meeting  containii  a 
recommendation  of  Mr.  •!.  K.  (\  Snoll,  the  electrical  engineer  of 
the  borough,  to  apply  for  sanction  to  a  loan  of  ^'J-^iNN)  for 
extensions  to  plant  und  mains.  It  ii*  intended  to  spread  thin 
amount  over  a  number  of  years,  uftiiig  £S.7(^  during  the  present 
year. 

RlTOr  PiAto  Tolografleo-Telefonlon  Company.  —The  receipts 
during  the  pant  vear  have  amounted  to  .'i.')(».  lb.*!  lol.  and  ex{>endiiure 
to 'J66,4f)(Klul.,  the  receipts  nhowing  an  Hi(Teiu«e  of  IS  (ler  cent, 
and  the  expenses  of  :U  (ler  cent,  in  corre^i>ondcnce  with  the  pre- 
vious year.  \  dividend  of  In  {ler  cent,  will  bo  fliKtributc<l,  whieh, 
added  to  the  interim  distribution  of  ^  |>cr  cent.,  makoii  a  total 
return  of  1h  per  cent,  fur  the  year. 

Uxtorldgo."-A  {Mtition  to  the  I^nilon  United  Tramwayo  having 
been  sik^ned  by  tf,()(Nl  rcnidentH,  and  approvmg  of  the  promoting 
of  an  electric  tram  route  to  connect  Uxhridge  with  the  tendon 
United  Tramwayn  HVHtem,  was  discuM*ed  at  the  Urban  District 
Council  meeting,  and  the  seal  of  the  Council  was  attached  to  the 
iietition,  the  same  to  bo  sent  to  the  London  United  Tramways, 
Limited,  as  the  |)otitioD  of  the  town  and  Council. 


Portonontb.— A  discussion  took  place  at  the  last  meeting  of 
the  Council  upon  the  report  of  the  Roads  and  Works  CommlttM^ 
recommending  the  Electric  Lighting  Committee  to  consider  tho 
desirability  of  having  a  refuse  deetructor  at  their  works  in  f>ua- 
wharf -road,  and  utilising  the  steam  to  be  generated  thereby  for 
electrical  purposes,  and  report  to  the  committee  as  soon  a»  possible. 

Hammeramlth.— A  report  of  the  Electric  Lighting  Committoe 
recommending  the  Vestry  to  construct  two  new  sob-stations,  one 
in  Uxbridge-road  (Lime-grove)  and  the  other  in  Goldhawk  rood 
vSt.  Stephen 's-a venue)  at  an  estimated  cost  of  £250  each,  to 
include  building,  connecting- up,  and  equipment,  and  also  to 
sanction  the  expenditure  of  £ljk)  upon  finisninir  and  furnishing 
the  oflices  at  the  electricity  works,  has  been  adopted  by  the  Vestry. 

Coventry.  —At  the  last  meeting  of  the  City  Council  the  Elecuie 
Light  Committee  presented  a  report  showing  that  the  revenue  had 
increased  from  £1.245.  lOs.  (ki.  to  £1,M.38  I9s.  Sd.  daring  the  past 
year.  A  loss  of  £41  in  the  previouM  year  had  been  converted 
into  a  profit  of  £106.  The  supply  of  the  light  was  being  extended 
into  the  residential  (|uarters  of  the  city,  and  it  was  hopod  ere  long 
that  arc  lamps  would  be  placed  in  tne  streets.  The  report  wm 
adopted. 

Sontbwnrk. — At  the  last  meeting  of  the  Vestry  of  St.  <;eorce- 
the  Martyr,  it  was  agreed  to  adopt  the  recommendations  of  the 
Electric  Lighting  and  Dust  Disposal  Committee:  "That  applica- 
tion be  made  to  the  Board  of  Trade  for  a  provisional  onler  to 
enable  the  Vestry  to  supply  electrical  enei^y  throughout  the 
parish."  The  Board  of  Trade  will  be  informed  that  the  Vestiy 
will  lay  down  the  necessary  plant  directly  the  provisional  order  is 
confirmed  by  Parliament. 

Sontbborongli  —The  Urban  District  Council  have  received 
notice  from  Mr.  H.  E.  McKrell,  of  Little  Mowshurst,  Edenbridge, 
Kent,  intimating  his  intention  to  apply  at  an  early  date  for  a 
provisional  order  for  the  lighting  of  Sonthboroogh  by  electricity 
in  accordance  with  the  provisions  of  the  Electric  Lighting  Acts. 
IHS9  and  1S9<),  and  making  application  for  the  consent  of  (he 
authority  to  his  proposal.  The  committee  have  recommended  the 
Council  to  oppose  such  application. 

Waterloo.— Twelve  new  arc  lamps  are  to  be  erected  at  a  cont  el 
£*21().  The  electric  lighting  company  are  to  fmy  half  the  cost  of 
the  service  lines,  and  also  undertake  to  carbon,  maintain,  and  ^ 
keep  in  [wrfect  working  order  the  VI  lamps  at  s  cost  of  'Z*.  lid.  psr  ** 
hour.  It  is  estimated  that  the  cost  of  supplying  1*2  lamp  ^^taodara^  *^ 
exclusive  of  fitting,  will  be  £1SI.  4s.  The  sugpe^^tion  to  erect  lam  . 
arc  lamps  at  the  junction  of  <weat  <Ieorge's-road  and  (>0(*by-ranA  * 
is  under  the  consideration  of  the  Council  \ 

Storage  Colla.~\Ve  are  inform  W  that  Mr.  J.  W.  Barnard.  la:t  ' 
secretary  of  the  Electrical  Power  S  orage  Com[»any,  Limited,  hm  h 
been  appointed  by  that  company  sole  agent  in  the  United  Kingdom'  ' 
for  the  sale  of  their  (^  and  V  types  of  storage  cells.  It  will  hi  ' 
remembered  that  tho^e  ty^ios  of  E.P.S.  cells  ara  intended  speciaOv  S 
for  use  in  connection  with  carriage,  cycle,  miners',  domestic  hsnd  *: 
lam|>s,  phonographs,  electro -medical  appliances,  etc.  Mr.  EUrnard 
has  secured  ofli  cs  at  4,  (ireat  Winches'.er- street,  E.C. 

Lnnoaater.— Two  now  2  U(J(»  c.p.  arc  lam|»s  a^e  to  be  fixed  in  ite  . 
streets.  At  the  lani  Council  meeting,  in  the  course  of  a  disso^  \ 
Hion,  it  waH  suggested  that  in  the  narrow  streets  of  Ltncastor  ill;  ■ 
would  be  better  to  use  two  l,<siO-c.p.  arc  lights  instead  of  eag^ 
2,lKN)c.p.  light:  al^o  that  the  arrangement  to  ksep  the  Umpi. 
lighted  longer  on  dark  mornings  should  be  a  (lermanent  one  II4  « 
seemed  a  foolish  thing  to  keep  the  lamps  lit  all  night  and  tkM' 
extinguish  them  just  when  people  were  beginning  to  stir. 

Free  Wiring.— The  contract  fur  the  conifilete  installation  fm\- 
the  electric  lightine  of  *  he  hcadijuarterH  of  the  .Mctropolitmn  Fl^ 
Brigade,  Southwaik,  S  K.  has  been  eiven  to  the  National  EtoeMk' 
Free  Wiring  Com|>any,  Limited,  by  the  London  County  U 
The  woik  com pri<«CH  steam  dynamo,  Htorage  batteries,  ineand< 
and  arc  lighting  complete  The  f«ame  firm  have  also  secured  lIlK^ 
order  for  the  installation  of  the  electric  light  ai  the  Bridge  HoUk  ' 
Arundel.  Tne  Nationftl  |)atent  syritem  of  house  wiring  i«  10  bo  Mi'!' 
throughout  in  bo'.h  these  casei<.  ^ 

Radollire.--The   District  (*ouncil  have  resolved  th.%t  the  MiK 
vcyor's  re(inrt  be  cntcre<]  on  the  minutes  ;  also  that  ]>.-.  lIopkioMf  .- 
and  .Mr.  J.  .1.  Bennett,  Mr.  riirehugh.  anil  Mr.  Meiihur**,  beM^ll  . 
for  their  teiniM  for  advJKiui;  the  Council  upon  af^uggo#tcd  ■cheaote 
clectiic  liifhtirii;  for  the  K  idclitfa  district  at  an  emmatod  eoigtf 
bet^ieen  I'I.'iJmni  and  XJ)  <ni;)  :  further,  that  tha  Municipal  Rlecirit 
Supply  Company  bo  a!>kud  for  inform.ition  a*  t>  what  places  hMi 
a<loptc<i  their  j^yntcm  of  electric  lighting,  und  on  rox*ip*  of  llg  . 
i*ame  the  tnwn>«  mentioned  be  written  to.  ^  _ 

Gorton.  \\  an  ordinary  meeting  of  the  Urb.-in  Distrirt  Coi||l 
it  wai*  proiKife  I  that  the  conim  m  sial  should  be  athied  10  Mi 
(\)uncirH  |»erition  ag.'iini«t  the  Bill  now  bo:ng  promoted  in  IWMg 
monc  by  the  Minchestor  Uarriaee  and  Tramways  Comfiaoy.  I.  .^ 
wui«  Haid  thu'  (ho  object  of  the  opiiotiition  was  not  unfriendly, M 
merely   to  !>.«feuMiitrd   the  interests  of  the  district.      Tboy  Ml. - 

aware  that  ttiu  M^ncliCf*ter  Cor(ioration  had  decided  to  lake  Mg ^ 

and  work  the  train  ways  within  their  own  boundary.     A*  a  piiiil 
rompJiny,   th  •   M.tnehe^'.er  Carriage  Com^uny  stoxl    first  in  i^^H 
conn  try      Th-j  niij:ion  wa«  aifreed  to. 

Poraonnl.  — We  underptand   that   Mr. -I.  Sianley  Kieh 
Liver^KHil  electiioian,  wlio  has  had  considerable  e\(iorioooe  J 
Now  Wurlii  :!!■  well  a^  in   England,   has  been  ap|ioinied  by  I 
1  Government  of  Tiinidatl  to  examine  and  re|iort   upon  tiie  vnill 
Hystoms    light,  (lower,  and  telephone  - u^ing  elecUi;  cunMH 
the  Port  of  S|iAin  and  itp  vicinity,  with  a  view  to  detormini^ 
risk  to  life  and  property  now  invohe«l      .Mr.  Kichmood  sCiBill 
Trinidad  on  March  \\  and  though  the  prociee  ongagooMOl  il 
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monthsv  the  Government  of  Trinidad  has  reserved  to 

»ption  of  extending  it  to  12  months. 

Omtmnl    Omiillras   Compaay.— At    the   half-yearly 

wtinfr  of  the  London  General  Omnibas  Company,  which 

ut  week  at  6,  Finsbnry  square,  E.G.,  Mr.  John  Pound 

The  chairman,  replying  to  questions,  said  they  were 

pery  closely  the  development  of  motor  vehicles,  but  as 

cost  of  a  motor  'bus  would  not  be  less  than  between 

£6u0,  they  did  not  see  their  way  at  present  to  adopt 

lere  was  no  intention  of  splitting  up  the  stock,  because 

.  to  see  that  any  advantage  would  be  gained  by  it.   They 

ir  horees  at  £27  apiece.     Many  of  them  had  cost  between 

50. 

a. — The  Towns  Improvement  Act  of  1854  having 
)eo  adopted  in  Macroom,  co.  Cork,  it  was  decided  at  a 
the  Town  Commissioners  held  on  the  21st  ult.  that  the 
t  with  electricity,  and  to  carry  out  this  scheme,  Mr.  A 
d,  C.E.,  was  directed  to  make  a  map  of  the  town.  The 
oers  intend  getting  the  town  lit  as  soon  as  possible,  and 
directed  the  town  clerk  to  make  enquiries  as  to  whether 
electric  lighting  companies  would  take  up  the  lighting 
rn,  and  as  there  is  sufficient  water  power  to  be  had 
to  the  town,  no  difficulties  present  themselves  in 
le  acheme  through. 

IB.  —The  committee  to  whom  was  referred  the  question 
'  the  Eklmonton  workhouse  by  means  of  electricity, 
t  the  last  meeting  of  the  (iuardians  that  they  had 
le  report  of  Mr.  Knightley,  the  architect,  upon  the 
i  were  unanimously  of  the  opinion  that  it  was  desirable 
ouee  should  be  supplied  with  the  electric  light,  by 
were  satisfied  that  a  large  saving  of  expense  would  be 
d  they  recommended  that  the  subject  be  referred  back 
obtain  plans,  specifications,  and  estimates  for  the  work, 
r,  if  necessaiV,  to  employ  a  consulting  electrical 
The  report  was  carried. 

d  — At  a  special  meeting  of  the  Town  Council  the 
-poaes  Committee  reported  that  they  had  resolved  to 
the  Council  to  petition  against  the  Electric  Tramways 
nited  Tramways)  Bill,  and  to  autho  i^o  the  General 
>mmittee  to  take  such  action  in  support  of  the  petition 
y  deem  expedient,  es{)ecially  with  reference  to  the 
(1)D0  farther  doubling  of  the  line  in  Kew-road  ;  (2) 
1  trolleys  ;  and  (3)  if  the  company  be  authorised  to 
line,  the  company  to  be  compelled  to  acquire  the 
Ad  at  their  own  expense.  After  some  debate  the  further 
I  the  question  was  adjourned. 

-A  special  meeting  of  the  Council  is  called  for  Monday 
lider  Prof.  Kenned v's  report  and  their  future  action 
to  the  electric  light.  The  Bvxton  IT^rald  says  that 
ree  courses  open  to  them  :  first,  they  may  do  the  work 
;  secondly,  they  may  let  the  C'CunciTs  powers  and  duties 
ly  ;  and  the  third  course  wUl  be  to  settle,  with  the  help 
onedy  or  some  other  expert,  exactly  what  works  are 
)  obtain  a  specification  and  form  of  contract,  to  invite 
the  work — not  for  the  order— and  to  let  the  work  on 
aw.  We  can  only  ho]  e  that  the  Council  will  come  to 
sion,  and  that  having  come  to  it  they  will  promptly 
»rry  it  out. 

. — At  the  last  meeting  of  the  Swansea  Corporation 
c  lighting  Committee,  Mr.  Manville  attended.  The 
ras  exhaustively  discuesed,  and  there  was  practical 
IS  to  immediately  proceeding  with  the  electric  lighting 
d  much  more  accord  on  the  question  of  the  dust 
nie  dte  was  discussed,  but  no  absolutely  dt  finite 
ae  to.  A  long  discussion  on  the  whole  question  with 
b  look  place,  and  Mr.  Manville  agreed  that  for  the 
Mae  low  tenaion  was  preferable,  and  undertook  to  at 
a  a  new  report  in  which  due  regard  would  be  paid  to 
sd  of  customers  being  found  in  the  owners  of  works 
inery  for  the  day  load. 

ttaa. — On  Feb.  28  a  handsome  gold  watch,  with  an 
address  on  vellum,  was  presented  on  his  fiftieth 
I  Mr.  T.  W.  Vaughan,  managing  director  of  Vaughan 
f  limited,  lighting  and  heating  engineers,  1.1,  10,  and 
tvaafc,  Hatton  (iaraen,  and  1()9  and  110,  (ireat  Saffron- 
pTMsatatioo  was  made  by  Mr.  I*.  \V.  Hastings  on 
H  members  of  the  staff  and  old  employrp.  some  of  whom 
rith  the  firm  from  20  to  .')5  years.  Mr.  Hastings  spoke 
b  respect  and  esteem  in  which  Mr.  Vaughan  was  held 
NCtoa  with  the  business,  from  the  lowest  to  the  highest, 
awe  glad  to  think  the  business  had  prospered  and 
li  jiRfleot  large  dimensions. 

■.^At  the  last  meeting  of  the  Vestry,  upon  the 
JrtpD  of  the  Works  Committee,  that  the  sum  of 
t  niaed  by  meane  of  a  lighting  rate,  an  amendment, 
■nm  be  nduoed  to  £9  895,"  as  a  protest  against  the 
•ihetric  carreot  for  pubiio  street  lighting,  was  moved, 
^dietrieal  engineer,  said  that  private  consumers  were 
■iididiBg  scale  from  7d.  per  unit  downwards,  according 

iri  CQrrsDt  used.  The  Vestry  undoubtedly  had  the 
Unas,  and  macS  batter  terms  than  the  public.  The 
I*  te  Vestry  included  the  cost  of  the  maintenance  of 
Mtkioost  of  carbon,  which  averaged  ^d.  per  hour.  The 
M^loet,  and  the  motion  agreed  to. 

pht  flwlaa. — A  memorial  having  been  forwarded 
iMtid  Chambera  of  Commerce  to  the  Postmaster- 
B^|rttintfcwi  to  the  irragnlarities  and  delays  on  the 
p-tfllM  atrfiet^  4iid   soggeeting   the  adoption  of 


remedial  measures,  the  Duke  of  Norfolk  hae  replied  that  the 
Department  is  continuing  its  efforts  to  provide  a  wide-spread  and 
efficient  system  of  communication ;  and  during  the  period  from 
April  1  to  Dec  31  last  the  construction  of  additional  trunk  wires, 
amounting  to  upwards  of  3,000  miles,  has  been  undertaken.  Some 
of  these  wires  have  been  completed,  and  others  are  beini?  con-  * 
structed  as  quickly  as  possible.  So  far  as  the  Department  is 
concerned,  every  effort  will  be  made  to  deal  with  the  traffic  as 
expeditiously  as  possible,  and  the  Department  will  from  time  to 
time  carefully  attend  to  the  question  of  providing  such  additional 
trunk  circuits  as  the  growth  of  the  traffic  may  demand. 

Bedfofd — The  report  and  the  third  annual  statement  of 
accounts  of  the  electricity  undertaking  to  Dec.  31  states  that  the 
output  has  gone  up  60  per  cent.,  and  the  number  of  extra  8-o.p. 
lamps  in  the  last  year  was  2,850  over  that  of  the  corresponding 
period  of  the  previous  year.  The  statement  of  accounts  and  the 
following  resolutions  have  been  adopted  by  the  Council :  "  The  com- 
mittee are  of  opinion  that  if  during  the  current  year  the  electric 
light  continues  to  be  taken  up  in  the  borough  to  the  same  extent 
as  in  the  past  year,  that  a  reduction  in  the  price  per  unit  can 
reasonably  oe  expected  to  be  made  to  consumers  from  the  beginning 
of  the  next  year.  (6)  The  committee  are  assured  of  the  advantages 
resulting  from  the  use  of  mechanical  stokers,  and  recommend  that 
two  more  be  purchased  at  an  estimated  cost  of  £385.  (c)  Th^ 
committee  also  recommend  that  two  water  purifiers  in  connection 
with  the  steam-boilers  be  purchased  at  the  price  of  £120." 

Aberdeen.— The  Gas  and  Electric  Lighting  Committee  of  the 
Town  Council  last  week  approved  the  annual  accounts,  which  show 
a  balance  of  £169  carried  to  the  reserve  fund.  Some  discussion 
took  place  on  the  question  of  fixing  the  price  for  next  year,  but  in 
view  of  the  fact  that  the  new  system  of  charging  has  been  in 
operation  for  onl;^  six  months,  tho  present  charges  for  light— 5d. 
per  unit  for  the  hrst  hour  on  the  maximum  quantity,  and  3d.  per 
nour  afterwards— are  to  be  retained  at  least  for  the  next  six 
months.  It  w«ia  decided  that  in  future  the  charge  for  motive 
power  should  be  Gd.  per  unit  for  the  first  hour,  and  l^d.  per  hour 
afterwards,  instead  of  3d.  as  at  present.  The  committee  are 
inclined  to  allow  a  rebatement  to  the  Students'  Union,  but  before 
that  could  be  done  it  will  be  necessary  to  carry  a  service  main 
from  the  street  to  the  union  buildings  at  a  cost  of  £35.  It  was 
stated  that  after  having  ascertained  what  the  union  would  do  in 
the  matter,  a  rebatement  ml^ht  be  recommended. 

Manchester.- -A  sub-committee  of  the  City  Council,  after 
conference  with  representatives  of  the  Corporations  of  Salford, 
Oldham,  Ashton-under-Lyne,  Stalybridge,  and  Stockport,  and  the 
Urban  District  Councils  of  Stretford,  l^nton,  Droylsden,  Ciorton, 
Levenshulme,  Audenshaw,  Moss  Side,  Failsworth,  Withington, 
and  Heaton  Norris,  have  resolved  that,  subject  to  the  approval  of 
the  City  Council,  measures  be  taken  for  the  promotion  of  a  Bill 
in  Parliament  to  enable  the  Corporation  and  any  neighbouring 
local  authorities  to  make  arrangements  for  working  their  tramways 
in  conjunction  with  thobe  of  the  city,  upon  terms  to  be  mutually 
agreed  upon,  and  also  to  authorise  the  supply  of  electric  power 
by  the  Corporation  or  any  of  the  other  authorities,  and  the 
purchase  or  lease  by  the  Manchester  Corporation  of  any  of  the 
tramways  of  the  other  local  authorities,  such  Bill  also  to  contain 
all  necessary  provisions  as  to  the  working,  use,  management,  and 
maintenance  of  such  tramways,  the  supply  of  rolling-stock,  plant, 
machinery,  and  electrical  energy  or  other  power,  and  other  matters 
incidental  to  the  objects  of  this  resolution. 

Oreenook.— The  sub-committee  of  the  Police  Board,  on  the 
question  of  electric  lighting,  held  a  meeting  last  week,  when  the 
report  by  Mr.  Teague,  electiical  engineer,  Paisley,  already  noted 
by  us,  was  considered.  The  report  stated  that  the  most  suitable 
place  for  the  installation  would  bis  at  the  Water  Trust  works  at 
Prospecthill,  and  that  the  cost  of  laying  the  necessary  plant  to 
light  the  streets  from  Hue  End-street  and  along  west  to  Campbell- 
street  would  be  about  £25.000.  Mr.  Teague  was  asked  to  submit 
a  report  on  providing  plant  for  lighting  the  whole  town  by 
electricity.  It  was  roughly  estimated  that  to  do  so  would  cost  over 
£9  5,000.—  The  Gourock  Police  Commissioners  have  proposed  that  the 
lease  of  the  tramways  throueh  (ireenock  and  Oouroek  should  be 
altered  by  the  Greenock  Police  Board,  so  that  both  leases  should 
terminate  at  the  same  time,  and  that  the  charges  for  wayleave  in 
(Jreenock  should  be  reduced  to  enable  the  tramway  company  to 
give  a  larger  sum  for  wayleave  in  Gourock  than  they  are  at 
present  doing.  Tho  ( •  reenock  Board  have  resolved  to  continue  the 
present  arrangement  with  the  tramway  company. 

Cambeiwell.— The  Vestry  held  a  special  meeting  on  the  23rd 
ult.  in  order  to  receive  a  report  from  the  (tcneral  Purposes  Com- 
mittee recommending  that  notice  be  given  to  the  County  of 
London  and  Brush  Provincial  Electric  Lighting  Company  requiring 
them  to  sell  their  undertaking  to  the  Vestry.  The  terms,  full 
details  of  which  appeared  in  our  last  issue,  were  stated  to  be  £133 
for  every  sum  of  £100  properly  expended  by  the  company,  and 
5  per  cent,  per  annum  dividend.  Mr.  Cox  said  they  were  starting 
upon  an  expenditure  of  £20  000,  and  the  question  arose  whether 
they  were  embarking  on  a  wise  course  of  procedure.  He  found 
that  the  cost  of  their  own  electric  lighting  requirements,  such  as 
public  lamps,  would  amount  to  £4,5i)0  a  year,  as  against  a  sum  of 
£1.450  they  were  paying  at  present  for  those  same  requirements. 
Doubtless  they  would  make  a  profit  by  selling  the  light  to  others, 
but  how  much  were  they  going  to  sell  ?  As  he  thought  thev  ought 
to  have  further  information  on  the  subject,  he  moved  that  the 
recommendation  be  referred  back  to  the  committee.  After  an 
acrimonious  discussion  the  amendment  was  carried. 

HoaroreM.~An  installation  of  the  electric  light  has  just  been 
completed  at  Hoarcroes  Hall  and  Church  for   the   Hon«  Mn« 


am 
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M^ynolMng^ram.  Tho  •lectrio  H^hi  sUtion  Hm  been  erected  on 
the  site  of  the  g«tworki,  and  the  initallattoD  i»  in  every  way  meet 
complete.  The  engine  and  dynamo  room  ia  40ft.  by  22ft.  The 
engine  ia  a  Hornaby^Arkroyd  oil-engine  of  40  b,h,p.t  with  two  7ft. 
flywheels.  The  dynamo  ia  a  Crompton  nhunt  and  compound  1898 
Mtcem,  and  la  capable  of  supplying  current  to  400  IG-r.p,  lampt. 
The  accumulator  room  La  20ft.  square,  and  the  accumulatora  are  of 
the  Paure^King  type  and  the  firatof  that  type  in  u^e.  They  conaiat 
of  6d  oelU,  and  are  neatly  ataged  on  four  Ptanda  two  ttara  deep, 
with  free  acce«a  from  all  aidee  to  allow  of  inapection,  A  special 
feature  of  thia  battery  U  that  the  plates  are  ao  protected  and 
arranged  aa  to  prevent  buckling  and  ahort  circuiting,  while  they 
mn  to  amall  aa  to  &Uow  one  man  to  handle  them  with  eaae.  The 
capacity  of  each  cell  ia  equal  to  the  old  type,  which  ia  twice  aa  large. 
Meaart.  Walker  Broa.,  of  Cherry- atreet,  Birmingham  have  carried 
out  the  workf  which  includee  alao  a  moat  complete  telephone 
inatallAtioQ. 

WAkttfleld. — On  Tueaday  of  laat  week  the  new  municipal 
buildinga  for  the  County  Council  ot  the  VVeat  Hiding  of  \'ork»hire 
were  opened.  Tbeee  premieea,  occupying  m  §quare.  therefore 
having  four  frontAgee»  have  been  erected  under  the  direction  of 
Meaara.  Gibeon  and  Hoaeell,  of  11  (vray'a-innaquare,  at  a  coat  of 
about  £130,000.  The  electric  light  baa  been  inauUed  by  Mr. 
T.  Harding  Churton,  of  Leed^.  There  are  in  all  about  1,  HXJ  lights, 
all  the  wiring  being  carried  out  in  inaolated  conduit,  and  the  dia- 
tribution  being  effected  by  the  awttch  and  fuee  board  plan.  All 
the  eleotroliera  have  been  apecially  deaigned  by  the  arcbitecta,  and 
are  of  a  moat  artiatic  character.  We  are  informed  that  the  light, 
which  waa  turned  on  for  the  opening,  gave  great  aatiaf  act  ion.  The 
buildinga  are  fitted  throughout  with  a  moat  complete  telephone 
inatallation.  There  are  five  exchangea  in  the  building,  all  being 
connected  by  up  and  down  trunk  linea.  Alt  the  wirea,  which  have 
been  run  in  iron  conduit,  are  metallic  circuit.  Thia  work  hse  been 
carried  out  by  the  Private  W^ire  and  Telephone  Inatallation  Com- 

Cny,  of  110,  Cannonatreet,  London.  All  the  electrical  work  haa 
an  under  the  direction  of  Mr.  Sidney  a  Court,  A.M.LC.E,  of 
Victoria  atreet,  S.W. 

Lefwtaham.— At  the  laat  meeting  of  the  District  Board  of  Works 
the  Works  Committee  reported  that  thoy  had  at  a  apectal  meeting 
ooncidered  the  matter  of  the  application  made  to  the  Board  of 
Trade  by  the  (ireat  Wee  tern  Electric  Light  and  Power  Company. 
Limited,  for  a  proviaional  order  empowering  them  to  aupply 
electricity  in  the  diatrict,  and  lettera  from  Mr.  (i.  Ortbr,  aecretarj? 
to  the  company,  confirming  and  consolidating  the  company  a 
propoealai  on  the  terma  they  were  prepared  to  grant  to  the  Board 
in  the  event  of  their  conaenting  to  the  application*  Mr.  Olfor 
and  Mr.  Reaton^  a  director  of  the  company,  had  fully  explained 
the  propoaala  to  the  committee,  which  for  the  occaaion  included 
all  the  membere  of  the  Board  Eventually  it  had  boen  decided  by 
*22  votea  to  2  to  recommend  that  the  Board  do  not  give  their 
sanction  to  the  application.  Mr.  Trenchard  moved  aa  an  amende 
meot  that  the  report  be  referred  back,  and  proceeded  to  argue 
agaipat  the  propoaal  that  the  Board  ahould  aeek  power  for  electric 
lighting  themaelvea  The  Chairman  said  he  waa  out  of  order  on 
hi«  amendment.  It  bad  been  decided  that  the  Board  ahould 
apply  for  tbeae  powera,  and  Mr.  Trenchard'a  proper  ooorae  would 
be  to  give  notice  of  a  motion  to  rescind.  Mr.  Trenchard  aaid  that 
at  the  proper  time  he  would  do  00.  Hta  amendment  waa  not 
eeeonded,  and  the  recommendation  was  adopted^ 

Batb.  — The  first  meeting  of  the  Electric  Light  Committee  waa 
held  last  week.  A  long  report  waa  presented  by  the  Works  Com- 
mittee as  to  the  delay  in  oompleting  the  new  work  at  the  station 
in  DorcheateratFeet.  Mr«  Ft.  Hammond,  the  consulting  engineer, 
ex  plained  that  the  boilers  and  aoceeeotiat  had  long  eince  been  made 
and  were  infliiif  for  delivery  ;  the  eogine- house  plant  had  been 
oocDfMiid  for  many  montha,  and  the  bulk  of  the  enginee  were 
■torad  In  Bath.  Though  the  alternators  were  not  in  the  aame 
podtion,  they  bad  been  held  back  by  the  makera  becauae  they 
knew  the  committee  were  not  ready  to  take  delivery  ;  when  the 
foundations  were  ready  they  would  be  ready  to  be  tixed.  The 
cable  work  had  gone  on  readily.  The  overhead  crane  bad  been 
Inttrfered  with  by  the  atrike,  but  it  would  be  ready  as  soon  as 
retiuired.  With  rcigard  to  the  arc  lamps  and  accessories  a  delay 
had  arisen  because  they  desired  to  get  the  beet  possible  article. 
As  to  tbe  arrangement  with  the  liquidators  of  the  old  oompany 
for  the  uae  of  Lneir  lam  {is,  be  was  willing  ^lersoDally  to  bear  any 
expense  which  the  authority  had  been  pat  to  in  the  hire  of  that 
plant  alter  Jan.  7  last.  He  thought,  when  completed,  tbey  would 
Em  very  proud  of  the  splendid  inatallation  the  city  would  poeseea. 
The  new  liiitallatioo  will  probably  be  ready  in  time  for  the  next 
winter  seafloo,  Tbe  question  of  purchasing  10  railway  trucks,  at 
a  cost  of  £600  to  £70U,  for  the  carriage  of  coal  needed  at  tbe 
wotka,  was  referred  to  the  aob  committee. 

B4iffcrt.— The  Electric  Committee,  in  their  report  to  the 
moothly  meeting  of  the  Corporation,  atated  that  Councillor 
Aodrews  had  been  elected  chairman  for  18dS.  Prsvioua  to  pre 
paring  a  aitecification  for  the  lighting  of  the  library,  some  experi- 
mental lignting  in  tbe  art  gallery  waa  authorised.  The  resolution 
previoualy  passed  by  the  Council,  referring  the  oonaid oration  of 
the  queatlon  of  the  electric  traction  of  trarowayi  to  the  Electric 
ComiaiUee  was  submitted,  and  a  sub-committee  was  appointed  to 
OWBiattlM  ntnutes  aodootrespopdeDce  on  the  subjaet,  and  prepare 
m  pf^^BiM  ol  feb«  eame  for  siibmissioii  to  the  committee,  1 1  was  rcaol  vod : 
**Tbat  the  tramway  oompany  be  invited  to  say  on  what  terma 
thev  would  instal  electric  traction  for  the  remainder  of  their  term 
of  the  tram  ways."  The  Engii»eer  reported  that,  as  instructed,  he 
had  directed  the  several  cootractore  to  proceed  with  delivery 
and  «rtetiOA  ol  plant,  bk»e  that  he  found  the  buiUiing  contractors 
QOl  to  ftr  forward  aa  promii^d.    It  was  resolved  :  *'  That  the  archi 


tect*B    attention    be    drawn    to    the    fact    tball   Ult 
have  not  kept  faith  with  the  committee,  a  fact 
mittee  are  more  than  surprised  at«  oooslderiiig  th« 
lenient  wsy  in  which  they  have  dealt  with  the 
that  tbe  architects  be  requested  to  inform  Ilea 
the  buildinga  not  being  ready  to  receive  the  plMll  H 
tbe  committee  will  bold  them  responsible  for  any  ' 
tbey  may  suffer  by  reason  of  this  delay. "    The  report 
after  considerable  diacossion. 

Hall. --At  the  last  meeting  of  the  Electric  UfM 
of  the  Hull  Corporation,  tbe  electrical  engtaMr 
Barnard)  reportea,  with  respect  to  the  price  of 
motive  power,  that  it  appeared  that  the  present  girk 
unit  did  not  compare  favourably  with  the  pHee 
for  gae  for  gas-eagines,  and,  therefore,  thm 
reap  the  benefit  of  any  ooosiderahle  sale  of  9mai 
purpose.  Four  towns  charged  2d.  per  mdt  asd  m 
2^d.,  the  majority  3d.  or  3^d*,  and  others  iAcIa^ 
per  unit.  During  1S96  the  cost  fier  unit  of  c< 
in  Hull  was  2.*) Id.  It  might  be  aafely  aMQ»ed 
aold  for  motive  [?ower  and  purposes  other  thaa  llgl 
be  chiefly  required  during  tne  working  boars  of  tb 
there  was  a  very  amall  demand  for  current  for  UgMi 
A  large  amount  of  auch  current  could,  theroCn,  I 
without  in  any  way  increasing  the  two  iteoia  ol  tmU 
and  management  expenses.  He  was.  therefort,  of 
the  price  at  present  charged^ namely,  4d.  por 
very  substantially  reduced,  aad  so  castomers  bo  11 
make  a  larger  uite  of  tbe  aupply  for  the 
than  had  hitherto  been  the  case.  During  lJ97,*th4 
unit  a  Bold  for  purposes  other  than  lighting  was  oaljf 
there  waa  every  probability  of  (*«veral  largt 
down  in  place  of  gas-enK^inea,  it  a  aoflicieatlT  kM 
quoted  for  tbe  current,  and  in  that  oaie  the  sale  nar 
would  assume  more  important  dtmenaions,  and  the 
the  works  would  be  more  fully  uiiliaed  throaghof 
After  some  diacuaaioo,  it  was  decided  that  the  rofiod 
upon  the  minutes^  and  that  from  March  31  noxt 
current  for  purpoaes  other  than  lighting  be 
unit. 


Xaceter,— The  Electric  LightingUt 
total  capiul  expenditure  of  £1^1,080.  ISb^M*,  and'gn 
£1,843.  6a.  5d.,   has  been  adopted.--At  tho  laat  OM 
City   Council   the    Mayor   drew    atteotioo    to    the 
Mr.  Drummond,  the  local  manager  of   the    NatiooM 
Comi^iany.     Most  of  them  were  aware,  be  said,  that  lh( 
a  ser iou a  breakdown  of  the  wires  through  the 
storma    The  Council  had  been  thinking  of  pattinn  Iba 
ground,  aad  if  any  of  them  wanted  to  put  nnj  qi 
be  glad   to  answer    them.      Council  lor    linoeoca  ai 
Drummond  would  give  a  general  outline  of  aaiy  roi 
in  view.    The  necessity  for  some  meaaoraa  to  W      ' 
greatly  emphasised  by  the  recent  breaking  of  the  wk 
street.     Mr.    Drum  mood    made    a    lengthy  si 
desirability  for  putting  the  lines  andorfmoML    Bf 
tbe  subschbera  would   each  bo  soppliid  wlih  m  m 
The  only   thing   now   was   what   ackpowtadgiiioil 
would    require   from    them.     When    tbe    a|>iilifoHiM 
some    time    ai;o,    tbe    Council   asked   Aa. 
of  the  inconvenience   caused    by  pulling    op    the 
extra  benefit  to  tbe  aubscribers.     This  they  oookl 
Corporations  elae where  came  to  better  torioa,  and  th 
rally   paid   by    towns   tbe  size  of  Eaeter  was   la* 
Thia  he  considered  reasonable,  and   their 
the  tame  opinion.     He  had  approached 
order  that  the  city  ahould  have  tbe  best 
poasible.     Councillor  Lioscott  enquired  whethar  Ml 
could  atate  what  the  aize  of  the  tunnel  throogh 
would  go  would  have  to  be  ?    This  woald,  bo 
committee  in  conaidering  tbe  matter.     Mr 
said  that  it  would  be  only  neoesaary  to  lay  000 
and  by  laying  a  double  line  of  piping  the  town 
for  for  some  time  to  come.    C^onoillor  Whiim  i 
not  to  settle  tbe  queetioo  in  the  aheoooa  of  U 
surveyor.     They  were  airreed  as  ,to  the  adflaohittlw  m 
wires  underground,  but  he  did  not  think  thoy  0«|eM 
question  as  to  the  rate  per  aubscnber;    Tbe 
the  Streets  Committee. 

Poplar.  ~ A  special  meeting  of  the  Board  of  Wii 
last  w€ck   at  the  offices,    Upper    North-elroat*  to 
ciuestion  of  the  electric  lighting  of  the  district  00  ttel 
tion  from  tho  apoctal  committoo  thai  Iba  Board 
act  upon  ita  provlaiofial  ordor^  aad  to 
the  compubory  area  al  the  aarUost  poariMo 
Electric  Lighting  Coaimitt«e  be  Instrootad  to  tako  | 
atepa  to  carry  this  ro^lntion  into  eifoot.  ronoriiav  Itt 
time  to  time  for  the  approval  of  tho  Board.    The 
wrote  enclosing  copy  of  a  letter  of  tte  Goonty  of  Lom 
Provincial  Electric  Ughting  Coaieuiy  alBiiof  %km 
tbe    F*oplar   Board   of  Works  to  tlia  gnwyat  «f 
supplying  the  district  with  olactrie  Ugfck    Mr. 
tbe  adoption  of  tho  oosimlttea's 
proceed  at  once  to  supply  eleolrlellf  wllliift  iba 
at  the  earliest  momenL    tn  doing  so^  ha  Oflkn 
rendered  to  the  committee  by  Mr.  Potle  (tba 
indefatigable.     The  compativ  wwo  darima  of 
thoaaolvaa.    They  waro  daamae  of  _       _ 
aelvee  aad  eioppiog  tho  local  aolhvrily  Imi 
improvwMDi^   MaMiM    ihijr  itengM   urn  mi 
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Bdfce  of  the  matter,  that  they  deeired  only  to  perpetrate  an 
tee  expenditure  and  in  the  end  bring  the  matter  to  a 
a  oondition  eo  f ar  as  the  ratepayers  were  concerned.  Now 
vere  the  facu  with  regard  to  Camberwell,  as  Gamberwell 
eeD  referred  to  in  the  company's  letter.  Gamberwell  had 
»  its  seosee,  and  had  said  that  in  spite  of  having  paid  for 
npany's  order  they  must  take  the  thmg  in  their  own  hands. 
ompanT  had  been  continually  touting  the  members  of  this 
.  He  had  received  several  visits  from  a  representative  of 
oraany,  who  had  tried  in  every  possible  way  to  make  him 
with  a  course  favourable  to  them.  He  would  go  further 
ly  overtaree  had  been  made  of  a  character  which  at  the 
I  moment  be  could  not  go  into.  The  company  wanted  to 
he  very  beet  producing  areas  in  the  Tower  Hamlete.  They 
1  to  go  from  Whitechapel,  through  St.  George's  and  Stepnev 
ohooee  and  Poplar,  and  they  wanted  to  raise  a  charge  which 
bo  prohibitive  in  a  district  such  as  that.  They  would  not 
le  iota  about  outlying  districts.  Ultimately  it  was  decided 
wd  A  oopy  of  the  resolution  adopted  by  the  Board  to  the 
of  TftMie,  and  with  regard  to  the  letter  of  the  electric 
Cr  oompan^  no  action  was  taken. 

MMtor  maA  the  Xlectrlo  lagtat.— A  meeting  of  the 
itar  City  Council  took  place  on  Tuesday,  the  chief  bust- 
eing  the  consideration  of  the  minutes  of  the  Electricity 
r  Oommittee,  which  were  as  follows :  At  a  meeting  of  the 
ttae  on  Feb.  16,  Mr.  Hammond,  the  electrical  engineer, 
led  by  the  Corporation,  attended  and  reported  that  on  the 
at.  be  viaitea  Gloucester,  in  company  with  Mr.  Charles 
^  of  Bradford,  and  inspected  the  old  gasworks  and  some 
idjmniiiff  properties,  and  made  a  careful  examination  of  the 
dee  made  by  the  city  surveyor  on  the  site  of  the  old  gas- 
and  afterwards  consulted  with  Mr.  Waller,  architect,  and 
as  to  the  character  of  the  foundations  met  with  in  the 
oariKMxl  of  the  quay  and  other  parts  of  the  city.  He  aJso 
id  that  the  boring  had  since  been  enlarged  into  a  trial  hole 
■are,  and  laid  belore  the  meeting  a  section  of  the  trial  hole 
■d  1^  the  city  surveyor,  from  which  it  appeared  that  the 
M  waa  reached  at  a  depth  of  31  ft.  3in.  below  the  surface. 
■aimond  aaid  he  should  not  like  to  take  the  responsibility 
itmcting  the  electricity  works  on  the  gasworks  site  unless 
mdatione  were  carried  down  to  the  level  of  the  blue  lias, 
ited  that  the  adoption  of  the  gasworks  site  would  probably 
I  ao  additional  minimum  expenditure  of  from  £2,000  to 

00  extra  foundations  and  other  special  work.  In  answer 
netkma,  Mr.  Hammond  also  stated  that  if  a  central 
we  adopted  instead  of  the  gasworks  site  (about  a 
r  of  a  mile  from  the  centre  of  the  city),  the  sa\ing  in 
eablee  would  amount  to  from  £1.500  to  £2,000,  but  if  the 
mt  the  dep6t  in  Seymour-road  (about  a  mile  distant  from 
lire  of  the  sity)  were  adopted,  the  cost  of  feeders  to  those 
utemplated  for  supplying  30,000  lights  fixed  on  consumers' 
•a  woaki  be  £1,088  more  than  for  the  gasworks  site.  The 
■biUty  and  cost  of  obtaining  water  from  the  canal  for 
aiDg  parpoeee,  if  the  works  were  constructed  near  the 
waa  a&o  considered,  and  Mr.  Hammond  stated  that,  under 
chcamatancee  of  the  case,  he  should  prefer  a  site  near  the 
to  that  of  the  gasworks  site.  After  fully  discussing  the 
IqaeetioD  of  site,  it  was  moved  by  Alderman  Trevor  Powell, 
Beaded  by  Councillor  Radford,  that  instead  of  adopting  the 
iki  site,  and  the  recommendations  relating  thereto,  the 
il  be  recommended  to  erect  the  proposed  electricity  and  dust 
Bier  works  upon  land  of  the  Corporation  opposite  the  depOt, 
■r>road.  An  amendment  was  moved  by  the  chairman  (Coun- 
ilatterback),  and  seconded  by  Councillor  Allen,  to  the  effect 
m  Goimcil  be  recommended  to  adopt  the  old  gasworks  site, 
iprova  of  the  recommendations  made  with  regard  to  it. 
— idment  was  lost,  and  the  original  motion  was  carried 
•  votes  to  lour.  At  a  meeting  on  Feb.  25  plans  and 
dn  of  some  other  sites  were  presented,  from  which  it 
ad  tbat  one  or  two  of  such '  sites  would  be  suitable,  and 
t>^paeial  advantages  for  the  proposed  scheme,  but  as  some 
r  ^formation  was  required  by  the  committee,  the  Mayor 
iqassted  to  obtain  fuller  particulars  with  a  view  to  the 
m  ef  site  baing  finally  dealt  with  at  the  next  meeting 
lOoaDcilv  held  on  Tuesday.  The  various  tenders  recom- 
d  lor  aooeptance,  published  in  another  column,   amount 

lAs.     The  acceptance  of   these   tenders   is   oondi- 
the    necessary   loans    being    sanctioned    by    the 
Govenmient    Board,    and    subject    to    the    respective 
irton  entering  into  formal  contracts  containing  such  pro- 

1  ss  Am  town  clerk  may  think  necessary,  and  giving 
pMnribed  or  improved  security,  and  that  provisionc3 
■to  |m  in  due  course  sealed  with  the  common  seal.  Mr. 
liii  stated  that  he  had  arranged  for  Mr.  H.  A.  Dancey, 
Mv»  to  act  with  him  and  assist  him    in    dealing   with 

portion   of   the    proposed   electricity    works. 

rs  Coiinoil  meeting,  the  Mayor  stated  that  the 
apply  Committee  at  their  last  meeting  considered 
Wmmm  of  erecting  the  iNX>posed  electricity  and  dust 
Mar  works  apon  part  of  the  Beanland  Estate,  near  the 
Hitte  eitgr,  and  easy  of  access,  and  it  was  pointed  out  that 

&tte  bouers  and  for  condensing  purposes  might  be  obtained 
X  a  pipe  from  the  dock  basin,  on  the  other  side  of  Com- 
dL  The  Mayor  farther  reported  that  he  had  obtained 
rivs  of  the  Beanland  Estate,  and  that  the  price  originally 
!  £lflLO0Ot  has  that  he  had  entered  into  a  provisional 
il  Um  awntt  to  purchase  the  property,  subject  to  the 
pSt  the  price  of  £7,125.  It  was  resolved  :'*  That 
[  thaft^  faHtoad  of  adopting  either  of  the  other  sites 
~   '  1^  the  doMmittee,  the  proposed  electricity 


and  dust  destructor  works  be  erected  upon  part  of  the  Beanland 
Estate,  and  that  the  provisional  contracts  ettteced  into  by  the  Mayor 
with  Mr.  Walter  de  Win  ton,  and  AklermanMcyifeeUfor  the  surrender 
of  his  leasehold  interest  in  certain  parts  of  the  esUte,  be  approved 
and  adopted."  Whereupon  an  amendment,  ''That  the  gasworks 
iite  be  adopted,"  was  proposed  and  lost.  The  of^gtold  motion  was 
carried  witn  two  diseeotienta.  It  was  farther  resolved  to  apply  to 
the  Local  Government  Board  for  sanction  to  the  poi^ohase  of  the 
Beanland  Estate,  or  ths  portton  thereof  not  requited  for  the 
proposed  electricity  and  dust  destraotor  works  as  k  ttieans  of 
investing  the  proceeds  received  from  thf  aiJe  of  eorpoiMe  lands. 
An  amendment,  that  the  question  be  referred  baefc  to  the  com- 
mittee, having  been  withdiawn,  all  the  tenders  reoommended  were 
passed  by  the  Council,  exoeptiog  Sectton  G.  Pwt  L,  as  to  lamps, 
which  was  referred  back  for  fardier  pattioaiaN. 
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PROVISIONAL  PATBMTS,  1898. 

FEBBfTARY  21. 

Xmprovemeata  In  or  roiatlag  fa  eaeieaei  gl6b6  elealrle 

are  lampa.    Charles  Oliver,  31,  Southampton-baildittgs, 

Chancery-lane,  London. 
ZmproTemeata    In    or    r^UHag    to  raU^ttr   sieelitsal 

sUcnalitng    api^aratas.    John   Augostos   Bnsher,    ill, 

Hatton-garden,  London. 
Zmprovemeats   In  antomatie  ent-onts  ftor  are  tfaetrle 

lampa.    Gustav  Byng  and   Arthur  Ertisit  Angold,  73, 

St.  Stephen's-road,  Upton  Park,  London. 
IminroTed   eieotrlo  are  Immp*     Henry   Vinemt  James, 

Westhill,  Higher  Broughton,  Salford.    (Complete  spboi- 

fication  ) 
Improvements  In  Oleetrodea  for   seeend^ff  .1>iltt6tlas. 

Percy  Wilbraham  Korthey,  28,  Viotoria-street,  London. 

February  22. 

Xmprered  eoln  or  prepagrmettt  attaOhsMaft  Unt  ^st^ieal 
metera.    Harold  Shaw  May,  8,  Stanley-road,  Blackpool. 

Impreremeata  In  eleetrle  ■Mtera.  ■miHnj|He  »iaa  to 
instmmeifts  for  tsattag  the  mafetia .  prspeittea  ef 
Iron.    James  Finlayson,  62,  Sc  yincentrStml,  Glasgow. 

Improremeats  In  «leetrle  railway  Mtema.  John 
McLeod  Murphy,  ill,  Hatton-gardenj  London.  (Com- 
plete specification.) 

Third -rail  undergroiiBd  eleetrle  ratlivaiF  system. 
William  Humphrey  Wheatley»  40,  Chanoery-Uae,  London. 
(Louis  Edward  Welkins  and  George  Manypenny  Jewett, 
United  States. )    ((}omplste  spseifieation. ) 

Improvemeata  In  lamp  gtohea  er  apparatna  i 
bating  and  medlfyiag  the  light  ef  en,  gaa,  ai 
lampa  or  hnraara.     William  Henry  Witham,  37|  '• 
street,  Strand,  London. 

Improvementa   In   or   relating    to   eieetrleltg 

Robert  Francis  Sidebottom  Venner  and  Chamberlain  and 
Hookham,  Limited,  .37,  Essex-stoeet,  Strand,  London. 

ImproTemeats  In  eleetrle  stgaalllng  appanrtoa  fsr  naa 
on  rallwais.  Christopher  Samuel  Davy,  45,  South- 
ampton-buildings, Chancery-lane,  London. 

Improremeata  In  er  reiatlag  to  eleetrle  metera.  Herbert 
Osbaldeston  Duncan,  ill,  Hatton-garden,  London.  (Date 
applied  for  under  Patents,  etc.,  Act,  1883,  Sec  103, 
Jan.  14,  1898,  being  date  of  application  in  France.) 

Sleetrle  railways.    Frederick   Carleton  Esmond,  Norfolk 
House,  Norfolk-street,  Strand,  London. 
February  23. 

ImproTementa  In  eondnlta  for  wirea  earrylag  alaatrla 
enrreat.  Frank  Geere  Howard  and  Arthur  William 
Sclater,  10,  Berners-street,  Ozford-stoeet.  London. 

Wareham'a  eleetrle  oloOh  er  time  recorder.  Ethelbert 
Wareham,  1,  Ivy-dene,  Goldlay-road,  Chelmsford. 

Apparatna  fbr  metering  eleetrleal  eorreat.  William 
Arthur  Price,  Teign  House,  Westcombe  Park-road, 
London. 

Improrementa  In  heldera  for  the  hmshsa  er  eelleetera 
ef  dyaamo-^leetrle  generatera  and  motera  aad  ether 
revolTlag  eleetrle  maehlnee,  Joseph  Matthews  and 
George  Birrell  Cruickshank,  128,  Coleman-row,  Bir- 
mingham. 

Apparatna  for  Oleetrleally  eoatrelllag  the  helatlBg 
meehaaism  ef  ^teratera  or  aay  ether  typo  ef 
nmehlnery.  Henry  Harington  Leigh,  22,  Southampton- 
buildings.  Chancery-lane,  linden.  (Frank  Julian  Sprague, 
United  States.) 

Xmproremeata   In   telephone  signal  ayataauk    Edmund 
Edwards,  65,  Chancery-laAe,  London.    (Wallace  StUlwell 
and  Alexander  Barneck,  United  States.) 
February  24. 

An  Improved  method  of  and  mtans  fsr  *'^'^<«^g  the 
baaes  ef  Eleetrleal  flttlnga  within  heaea  or  apen  ether 
snrfaoes.  Frederick  Bathurst,  73,  St.  Stephen's-road, 
Upton  Park,  London. 

impreireaMnta  la  Meetrle  are  lampa. '  Arthur  Freemore 
Spboner,  323,  High  Holbom,  London.  (Pierre  Vassia, 
France.) 
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^  Th«  •iMitrotytlo  ouuimlkotDro  of  aUuhllao  lilfihrosukUs. 

Joftepb  Hetbling,  4,  Sjaib  i^treet,  Fm«bury,  London. 
^  liaprgymmta  In  app arat q«  for  t ravo  i  Ua  f  throiii^  plp^*  or 
0OBdiilla,  more  ospoetAly  tutouded  for  use  la  t^raadiag 
thrttUgli    alaotrlo    eoiuliiotors,       Uonry    EdltiiundB   and 
Albert  Harris  Howard,  47,  Lincoln^e  inn -field  e,  London. 
FjcmtLMRV  25. 

M4t.  laiprovemenU  la  apparaiiu  for  magnetic  teatlns. 
Jiitn^n  AKre^l  EwinfZf  Lan^fdale  Lodge,  Cambridge. 

4/91$.  Xmprovemente  In  iMktnlmiion  of  wire  fOr  eleotiioal 
porpoaes.  Cbatle^  Edward  Hearson,  7,  Staple  -  inn, 
lyjndon, 

4Md.  ImproTomtnta  In  eleetiie  aoeomalator  giida.  Alexander 
8chao0cbi«ff,  Trafalgar  -  baildinga,  North  umber  land  - 
avenue,  Cliarinf^  Croa^,  London. 

i74t.  Improvomenta  in  devloea  for  ligliUnff  lamp*  by  eleotiielty, 
Charie?'  Melbourne  White,  Birkbock  Bank  chambers. 
Southampton -buildint;«9,  Chancery- lano,  London.  (Henry 
Marty n  Brigham  and  Svend  Martin  Meyer,  Cnicod  States.) 
(Complete  specification.) 

4T4e.  Keiliod  of  and  means  for  meaaoil&K  tbe  work  parformod 
In  a  rotary-pliafto  ouiront  ay  atom  Siemens  Broe.  and 
Co ,  Limited,  Birkbock  Bank-cbamberf*,  Southampton- 
building?,  Chancery -lane,  London,  (Siemens  und  Halake 
Aktien  i«e«ellchaft«  tiermanyj 

1H7.  Improved  meana  for  ooontertialanolng  the  friotlonal 
loalatB&oo  In  altematlnc  *  onrrant  motor  motota 
Siemens  Bros,  and  Co.,  Limited,  Hirkbeck  Bank -chambers, 
SoythaiBptonbttildingf,  Chancery- lane.  London.  (Siemens 
and  Holske  Aktien-Ge«cllchaft,  (*erniany.) 
Fkbkitary  26. 

i791.  Improvemonts  la  etoctrlo  oontrollins  and  fosalating 
apparatoa.  Walter  Emmott,  Penny  Bank  chambers, 
Halifax. 

i7M.  XmproTOd  proeesa  and  apparatna  for  tanning  by  tlio  aid 
of  elootrtolty*  X.  F.  Anderson,  J*  Westengaard,  and 
Hugo  Zeroner,  40,  Lincoln 'n  inn  held s,  London. 

t79i.  Improromoata  la  «.onnootloa  with  tbo  mocbanlam  of 
•lao^ioaUy  Ulamlnatod  doTloos,  William  Haatwell 
Clegi<,  John  Sibley  Bichardsoo,  and  Samuel  Jevons,  8, 
i^a^ity -court,  London. 

itit.  Improvamanta  In  or  oonnoetod  with  altomatlag-onrront 
olaotrlo  motora.  Alexander  Hey  land,  47i  Lincoln  *e- inn - 
field,  London. 

iilf.  A  method  of  eleotrloally  heating  materlale  In  eloaod 
ohambera  and  apparatns  for  that  purpose,  ElccLrtc 
Reduction  Company,  Limited,  Birkbock  Bauk-obambers, 
Southampton -buildinii^, Chancery-lane,  London.  (William 
Taylor  iribbe,  Canada.) 

4189.  ImproTomonta  In  etoctrlo  arc  lamps.  Siemens  Bros,  and 
Co.,  Limited^  and  Frederick  Booker,  Birkbock  Bank- 
oh^bers,  Southampton -buildings,  Chancery  lanoi  London, 
(Complete  specification. ) 

lASS.  trnproramoata  la  and  lolatlng  to  eleotrlo  aooamolatom. 
('harlee  Junf^e,  75,  Chancery  lane,  London.  ^Reinhold 
KoMschke,  Germany,)     (Complete  sjKjcitication, I 

4Igt,  Improromanta  In  olaotromagaotlo  eonpUngs  for  ahafta, 
pnUoyo*  and  the  like.  Henry  Harris  Lake,  45,  8outh^ 
amot^n  buildings,  Chancery -lane,  London,  (W.  Dierman 
anil  Co.,  Uolgiom.) 
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SPKCIFICATI0N8  PUBLISHED, 

JUoetriclty  motara.     Ue  Kerranti. 

Blaotrlo  fnmaooa.     Contardo. 

Soapenalon  of  olaotrleal  aoonmnlat^ni  or  battortos 

m<»tor  oarriagea.     Brougham  and  Bersey. 
X'eotrlc  arc  lamps,    Crompton  and  Tochin. 
Supply  of  onrrant  to  and  governing  arc  Ian 
Awitchiag  apparatus,  more  cspoelaliy  adapted  for  nse 

with  olcotrto  motors.     Edmunds. 
Comblaod  alaotrolytlo  and  leaching  troatmoat  of  sine 

bcarlnf  area  and  zinc  beating  prodnets,     Anhcroft. 
Ktaotrlo  profralaloa  of  ▼ehicloa  and  apparatus  therefor. 

Stomons  Bros,  and  Co..  Liinite*!,     ^Sieuif^tiH  tuid  Hal^ke  ) 
aiaetrloaUy  lllnmlnatod  advertlaing  balloon.     Buisby. 
AUomatlagKiiirrent    energy   motors,     BritiJih    Thomson  ^ 

Houston  lomfMiny,  Limit43d.     fShand.) 
AltarftatlMg-OBrrant   eloolrle    motora.     Wiio,    ^Choroh' 

ward . ) 
doctrlo  oabloa.    i«(mld« 
Propulsion  of  railway  tralaa  and  tha  Itka  by  olaotrlolty. 

Kaflolow»ky. 
Stootitoat  traaaformora.     Tho  British  Thomson -Houjton 

CVimpany,  Umitea,     (Moody.) 

aiootrlo  maehlaot  and   alaHiid    molora   for 

Olootrio    railways.      The     British    Thomson    Houston 

Company,  Llmitod.     (Priost.) 
Wmdlags  far  polyphaao  maohlaM.    The  British  Thomson  • 

Hou««!:on  Company,  Limited,  and  Hobart. 
App«raiu«  for  alBiiiltaaooaoly  oopaooltBg  •  aaaibor  of 

pairs  or  slooivlo  oaadnatora.    Sbmons  Bros,  and  Co., 

Mfflltod,  and  H^\mm, 
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TRAFFIC  RECBIPrS. 


Dover  Tramways. ^The  traffic  rooeipU  for  tho  wd 
Febraary  19  were  £104.  13s.  9d.  Tbe  total  rocaipu  la 
1898  are  £747.  17fl.  lid.     The  mileago  opoo  at  praiaat  M 

Bristol  Tramways,— The  traffic  returns  for  tbo 
February  U  were  £2,296.  3*.  9d.,  oomparsd  witli  tS^M 
for  the  corresponding  period  of  last  yoar,  baian  aa  I 
£175.  H^,  4d. 

Birmingham  Tramways,— The  traffio  reoaipts  for 
ending   February    26    were  £S,322.    9a.    4d.,   ss  oomp 
£3,370.  19s,  4d.   in    the    oorrespoodiog   weeic    is   tifll 
decrease  of  £38.  10s.  Od.  ^ 

Liverpool  CHrorhead  Hallway^— Tbo  fetaOe  rseaifrf 
railway  for  the  week  ended  February  27  amonatad  to  i 
compared  with  £1,275  in  the  corrospondinn  wstlt  of  tkt 
year,  being  an  increase  of  £25. 

GIty  aad  ftonth  London  KaUway.— The  rotiiras  lo« 
ended  February  27  wore  £1«065,  compared  witk  £iiS  fdr 
spending  period  of  last  year,  boing  an  ioeresas  of  §&$» 
receipts   for  tbe    half-year    amount    to    £9,430, 
£9,713  for  the  corresponding   period  last  year, 
of  £s:i. 


South  StalTordahlra    Tramways,— The  traffic 
week  ending  February  25  were  £.Vfl.  Cis.  4d..   ss 
£64)1,   Us.  7d.   in  the  corresponding  week  of  tba 
The   aggregate    receipts    for    the   year  are    £4,4^1  Oi 
against    £4,534,   8s.    9d.    in    the    oorresponding 
previous  year. 

Dublin  8.D,  Tramways,— Tbe  traffic  rsoaipla  lor 
ending  February  25  were  £352.  Os.  id.,  ss  ooni| 
£508.  lis.  3d.  in  the  corresponding  week  in  the  proiri 
being  a  decrease  of  £156.  lis.  21,  The  numbor  at 
carried  was  61.674  in  1898  and  77.074  tn  18t7,  Thai 
returns  up  to  dato  are  £3,215.  ISs.  9d.,  as  eomp 
£3,4:>6.  Is.  lid.  last  yoar,  being  a  decrease  of  £24«),  fi. 
mileage  open  is  the  same  ss  last  year— vtx,,  8  milas. 
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^ — Wo  learn  that  Mr.  Willoughb/  Meara  hm 
ointed,  undor  the  Government  of  Bengal}  as 
of  electric  light mg  under  the  special  saaction 
cretaiy  of  State. 

kfttioDal  and  Colonial  Exmbitlon  at 
rt-SQr«Mor.^ — This  exhibition  will  be  held  from 

0  Oetk  1,  1898j  and  will  compriae  uxhibits  of 
ft  electricity,  machinery,  and  manne  applianceB. 
Xxliililtion.— An  international  exhibition  will 
i  at  Dijon  from  June  to  October,  1898,  A  special 
to  b«  provided  for  electricity ,  and  a  new  tariff  has 

1  for  the  supply  of  power.  The  commissioner  Is 
niot^  engineer,  Dijon. 

leal  Eogmeers  (Royal  Engineers)  Volan- 
ts kind  permiaeion  of  Colonel  JosBeiyn,  the  corps 
tUfi  to  ^>mmence  squad  drills  at  the  headquarterii 
HMdleeex  Royal  Engineera  Volunteers  in  College- 
wlifia.  Technical  drills^  which  count  towards 
viU  be  commenced  nt  the  end  of  the  present 

Kite  1900  Bxhibltlon, — The  estimates  of  the 
bipire  for  1890-99  embody  a  aum  of  £15,000  to 
I  to  tlie  eatpensea  of  the  German  exhibit  at  Paris 

TovArde  thia  object  £7,500  has  already  been 
id  it  is  alated  that  a  further  grant  will  be  required 
It  la  time  oar  Foreign  Ofhce  took  mora  active 
cure  the  success  of  the  British  section. 
ititiiti«ii  ''  Journal/' — We  have  received  the 
if  the  1898  volume  of  the  Jmtrnai  of  the  Insti- 
Kleetrteal  Engineers,  and  note  that  the  value  of 
niial  addreBs  has  been  increased  in  reproduction 
Klion  of  iliustrationa.  Major-Qeneral  Webber^a 
'The  Electro-Chemical  Treatment  of  Orea  Con- 
Precious  Metals,''  and  Mr*  Cowper  Coles's  paper 
Jliuiirffteture  of  Parabolic  Beflectora,"  are  also 
ititia  part. 

li  HeadUglits  on  Locomotives,^ A  few  of 
Ian  railways  are  attempting  to  introduce  search- 
'the  fronts  of  their  locomotives.  The  light,  or 
to  of  light,  so  obtained  ia  advocated  as  a  signal 
ttOBi  ahead  that  the  train  is  coming.  If  it  ia  to 
teenful  in  thia  direction  on  lines  where,  as  is 
•  block  system  is  not  used,  it  can  only  be  on 
hq^t  railways.  The  equipment  used  on  the 
IttA  eoQjsists  of  a  small  steam  turbine  direct 
i  a  ifyn&mo.  The  speed  of  the  set  is  1,800 
1  per  miQate. 
li  WetiHiiff. — A  lectuie  was  given  at  Finsbury 

OoOege  on  Monday,  March  7,  by  Mr.  Reginald 
ioDea.  A.M.LaK,  MJ.E.E.,  on  '*  Electric  Weld- 
i  fniotia  systems  in  use,  such  as  the  Benardos, 
fcCn,  ^'Toitex,"  Hoho  Lagrange  (bydro^eiectro^ 
hd  the  Thomaofi  (incandescence  system),  were 
pd  fllustrated  by  ex  perl  men  ts  and  lantern  slides. 
■i  and  interesting  sampltis  of  ''  Snap  "  or  rapid 
llfing  (Thomson  process)  m  applied  to  the 
pi  of  cycle  par ta,  etc.,  were  shown.  Apparatus 
|l  ef  work  done  were  lent  by  the  Electrical  Metal- 
Syndicate  and  the  Electric  Welding  Company, 


\' — The  main  object  of  granting  patents  is 

Bventora  by  giving  them  for  a  limited  number 

sole  benefit  from   the  supply  of  the  article 

'"''ha-  knri   connected    with   patents,   however, 

Eint  countries.     ThuS}  according  to 

n^  Ttarkey'a  imluatrial  deveiopmeiit  is 


seriously  hampered  by  various  ordinances,  one  of  which 
prohibits  the  use  of  electricity  in  the  empire,  yet  there  is 
a  party  in  favour  of  modern  improvementa,  and  even  the 
Government  ia  now  making  strenuous  etforts  to  atimulate 
trade.  It  is  to  be  noted,  however,  that  no  patent  will  be 
granted  in  Tui'key  for  improvements  in  arma  or  ammuni- 
tion^ or  for  any  machine  in  which  electricity  ia  to  be  used 
ae  the  motive  power. 

Belt  Driving.^The  Brush  Electric  Company,  of 
Baltimore,  commenced  supplying  light  as  far  back  as  1881, 
and  have  since  then  gone  steadily  forward.  We  are 
surprised  to  see  from  the  illuatrations  in  the  Ekdtiad 
IForlil  of  their  present  stations  that  the  Brush  arc  lighters 
arc  stdl  largely  used»  Some  1,600  arc  lamps  are  now 
supplied,  and  we  notice  that  these  arc  lighting  dynamos 
are  driven  by  belts  from  each  steam-engine.  The  three 
belts  on  the  engine  flywheel  ride  over  each  other,  as  the 
pulleys  on  the  dynamos  are  all  placed  along  the  same  centre 
line.  Incandescent  lighting  is  supplied  by  alternate  current 
at  2,750  volts,  but  parallel  running  ia  not  resorted  to. 
Hence,  in  case  of  the  fadure  of  one  alternator  switching 
over  to  another,  this  has  to  be  carried  out  aa  quickly  as 
possible. 

Nortluunpton  Inetittite. — This  technical  institute^ 
for  the  equipment  of  which  ProL  R.  Mullineiix 
Walmsley  has  been  mainly  responaihle,  ia  to  be  opened 
on  the  18th  mat.  The  Lord  Mayor  and  Sheriflfs  of  the 
City  of  London  will  pay  a  state  visit  to  the  institute  on 
that  day.  After  inspection  a  formal  opening  ceremony  will 
take  place.  As  an  indication  of  the  importance  of  the 
occasion,  we  may  add  that  the  buildings  and  equipment 
have  up  to  the  present  cojit  over  £30,000,  and  that  the 
expenditure  upon  the  latter  ia  not  yet  complete*  in 
addition,  the  land,  over  Ij  acres,  generously  given  by  the 
late  Marquis  of  Northampton,  ia  estimated  to  be  worth 
not  less  than  £25,000,  The  institute  is  a  branch  of  the 
City  Polytechnic,  and  is  situated  in  one  of  the  busiest 
parts  of  the  Metropolis  immediately  north  of  the  City 
boundary. 

Telegraph  Tonrnament. — A  feature  at  the  electrical 

exhibition  in  New  York  thia  year  will  be  a  telegraph 
tournament.  The  exact  dates  of  the  contests  have  not  yet 
been  determined.  Handsome  medals  or  badges  will  be 
awarded  to  the  winners,  to  which  wiU  be  added  liberal  cash 
prizes.  The  prevailing  opinion  is  that  the  same  matter 
should  be  used  in  every  telegraphic  contest  for  the  purpose 
of  comparison.  It  is  just  as  necessary  and  important  in 
this  work  as  it  ia  that  the  mUe  race  track  should  meaaure 
exactly  5,280ft  At  the  tournament  in  1895  the  top  record 
was  248  words  in  five  minutes  without  mia takes.  One 
competitor  sends  249  words,  but  some  14  errors  were  found 
in  his  message*  The  organiaera  of  the  tournament  expect 
the  above  record  to  be  surpassed,  but  clearness  of  signals 
will  be  insisted  on.  Mr.  Fred  Catlin,  who  will  organise 
the  test,  consider  it  is  possible  for  a  first-clasa  operator  to 
read  easily  perfect  transmission  up  to  a  speed  of  about 
60  words  per  minute,  a  speed  not  likely  to  ever  be  reached 
by  hand  transmission.  The  value  of  transmission  is  lost 
when  it  ia  not  rendered  clear  and  accurate,  and  judges  will 
so  render  their  decisions. 

Teobnloal    Education    in   liondon.^ — The  County 

Council  organ,  the  Lmtdon  Ttclmiad  Edumtion  Gaz^Uej  is  a 
most  useful  medium  for  keeping  the  educational  depart- 
ments of  tha  Council  to  the  front.  From  the  current  issue 
we  gather  that  the  presentation  of  certificates  to  county 
scholars  on  the  l&th  ult.  was  a  great  aucceas.  The  Bishop 
of  London,  who  prefientt^d  the  certificates^  advised  the 
students  aa  follows :   "  Whatever  you  have  to  learnj  learn 


it  hard,  l«ani  it  weU,  learn  it  in  th«  spirit  in  which  it  oaght 
to  be  Itftrnec].  The  reaaocu  are  simple.  When  you  begiti 
life  jou  all  of  you  know  what  you  want  to  do,  what  you  mean 
to  do,  and  this  will  bear  some  relation  to  life  itaelf/'  The 
fact  of  knowing  exactly  what  you  want  to  become  certainly 
1b  half  the  battle  in  educating  one's  self  for  any  poBitton. 
We  also  note  that  on  the  evening  of  Thursday,  March  24, 
the  art  and  science  scholars  and  exhibitioners  who  were 
elected  in  1897  will  be  invited  to  the  Northampton 
Institute,  CIcrkenwolJ,  for  the  purpose  of  receiving  their 
certificates*  Visitors  will  have  an  opportunity  of  inspecting 
a  selection  of  the  works  submitted  for  the  art  and  science 
competitions  which  are  now  being  conducted  by  the  Board. 
lAghting  of  Trains.— The  new  train  built  by  the 
London  and  North- Western  liailvvay  for  the  service 
between  Euston  and  Watford  is  most  handsomely  equipped 
both  as  regards  heating  and  lighting.  The  latter  is  efiTected 
by  electricity  on  the  Stone  system,  in  which  a  small 
dynamo  and  a  set  of  accumulators  are  Httcd  to  each 
carriage.  Two  lamps  are  provided  in  each  compartment. 
With  reference  to  our  note  last  week  on  the  electric 
lighting  of  the  railway  carriages  on  the  East  and  West 
Junction  Railway,  we  now  learn  that  the  trains  are 
equipped  with  one  lO-c.p.  lamp  in  each  compartment. 
The  necessary  power  plant  is  placed  at  Stratford-on-Avon, 
and  used  to  charge  16  cells  of  the  ordinary  traction  type, 
made  by  Messrs.  Headland  and  Co,,  Pail  Mall,  which  are 
placed  in  the  guard's  van,  and  controlled  by  him  by  means 
of  an  ordinary  main  switch.  So  far  the  lighting  has  proved 
very  satisfactory*  All  the  lamps  are  on  one  circuit,  and 
the  light  is  orJy  switched  on  by  the  guard  when  it  is 
required*  The  above  line  extends  from  Broome,  near 
Redditcli,  on  the  Midland  line,  to  Bliswortb,  on  the 
LfOndon  and  North  Western  Railway— a  cHstance  of  about 
50  miles.  Messrs,  Eccles  Bros.,  of  Stratford  on  Avon, 
etjuipped  the  trains  in  (juestion,  and  devised  special  electric 
couplings  and  fittings  for  the  purpose. 

ManicipaLiaattoB.— The  electrical  Press  in  the  United 
.States  are,  a^  a  rule,  very  hard  on  municipal  management 
Without  a  douhti  so  far  as  the  electric  lighting  is  concerned, 
the  success  or  otherwise  of  the  undertaking  depends  largely 
on  the  municipality.  With  an  energetic  and  capable  engi 
neer,  and  the  cheap  ciipital  at  the  command  of  the  town 
authorities^  the  undertaking  must  succeed,  but  reading 
lietween  the  lines  we  find  that  in  the  Slates  the  electric 
lighting  committees  take  larger  fees  than  a  company's  board 
of  directors.  Our  New  Vork  contemporary,  Kle^ricUy, 
deplores  the  fact  that  the  town  of  Albany  proposes  to 
municipalise  its  lighting  and  also  the  tramways.  The 
paper  in  <|uestion  has  a  leading  article  on  the  subject 
which  is  not,  to  our  mind,  very  conclusive,  as  the  difference 
in  cost  of  running  between  municipal  and  companies' 
stations  does  not  vary  appreciably.  In  fact,  the  variations 
in  cost  f)er  lamp  quoted  (by  which  we  fancy  arc  lamp  i» 
meant)  do  not  vary  more  than  6  per  cent.  A  humorous 
paragraph  to  show  how  little  the  nUepayers  and  voters 
UnderstAnd  the  subject  of  municipalising  tramways  is  the 
following ;  *'  Ve  see  'tis  this  way.  The  city  is  going  to 
own  the  street  railroads  and  the  gas-bouses  and  the  electric 
lighting  plant  and  all.  The  city  will  own  them  and  run 
them  for  the  benefit  of  the  people,  and  a  man  instead  of 
paying  a  nickel  for  riding  in  the  street  car  to  a  lad  he  has 
never  seen  l>ofore  will  transfer  the  coin  from  one  pocket  to 
another  and  ring  up  one  fare  far  bimtelf." 

^  Radioater^asoopjr  **»I)r  W.  S.  Heclley  comraani* 
cates  an  iui«rei.r,mg  luticle  to  the  current  number  of  the 
Laned  on  the  above  subject,  and  gives  the  following  formuU 
for  the  lateral  dispUcemeut  whioh  should  bo  given  Vo  the 
X  ray  tube  when  taking  two  ne^ttvet  for  use  with  the 


stereoscope  when  the  distance  of  the  object  Mid 
arc  known.     Where  S  is  the  relative  dis|i 
tube  and  object,  D  the  distance  of  the  tube  fi 

and  T  the  thickness  of  the  object,  A  •-  D  '       , 

if  the  object  be,  say,  3cm.  thick,  and  its 
tube  be  20cm.,  then  the  displacement  of  tiit  tQ 
3cm.     When  the  displacement  of  the  tobe  b 
distance  apart  of  the  eyes,  say,  6*6011.,  the 
appears  at    the   distance  that  the  object  has 
graph ei)  from  and   is  the    proper   size 
practicable,    the  displacement  ought   to   be 
being  a  known  quantity,  and  the  tbickoeas  of  iIm 
being  known,  the  following  formula  ii  given 
under  such  conditions  the  proper  distance  of  tlii 

the  tube  :  66 «D  ^^^^K    Dr.  Hedley  hm  h 
SOT  ^ 

on   these   lines,   and   has   been   able  fall/  te 

accuracy  of  the  method.     Imme«lrately  the  n 

taken,  the  images  may  be  fused  in  the 

reduction  even  with  plates  8^in.  x  6)tn.  in 

case  of   metallic   foreign    bodiea  there   ii 

apparent  want  of  tnith  in  the  result,  owii 

the  fact  that  those  objects  which  are 

field  of  vision  have  a  tendency  to 

cases  are  best   dealt  with    by    the   lengtJtiiir 

localisation. 

Sleotiio  Uffhtins  and  TractiOA  is  B  a« 

The  East  I^ndoa  referred  to  is  in  South 

strange  that  most  of  Bast  London  tn  Engl 

behind  its  African  namesake.     We  learn 

arid  SotUh  African  Export  (JuuUf  tbiit 

far  been  made   with   the   el6ctric  liKliltn^ 

scheme  for  East  London  that  speeifiestJont 

about  being  prepared,  and  everything  st^t  in 

forward  the  work  as  expeditiously  as 

as  outlined  in  the  borough  engineer's  re| 

supplying  the  present  public  and  private 

the  town,  with  a  large  margin  (or  future  i 

lation,  and  furnishing  the  harbour  and  rmilwrnj 

with  such  supplies  as  they  may  requirii,  in 

is  included  motive  energy.     The  supply  of 

for   the  tramways  is  also   included   in  thft 

locality  of  the  generating  station   has 

venient  contiguity  for  coal  snpplica  10  thm 

also  to  the  railway  line.     For  the  in 

private  Lighting  service,  two  direct eonpled 

recommended.  For  the  arc  lighting  service^  two 

current  machines  are  proposed,  one  being  for  ll 

Board  8  requirement,  and  the  othtt  for  iki  nil^ 

ment  and  the  streets  jointly.     For  the 

one  continuous-current  machine  is  apfiortioned. 

continuous  current  machine  is  to  be  provided* 

able  for  arc  lighting  or  tramwaj,  the 

arranged  that  the  current  can  be  mmi  for 

traction  purpoees.     The  equipment 

lamps  and  S,600  a<.p.  incandeaeents 

for  some  three  miles  of  trani%  nzetoiive  of  Chi 

900  32  c,  p.   incandesceote  lo  be  tiitd  for 

The  Town  Council  have    appointed  Hi 

Johannesburg,  to  confer  with  the  boroogh 

drafting   of    the  spedfioatjona  and  plaiHL 

tractors  should  move  in  this  matter  promptly  tn 

right  to  tender. 

SlMtric  Boat  lusitowor.— The 

givoB  most  interesting  details  of  the  oao 
i%A  a  motive  power  tn  making  altcntioiia  fa  m 
at  Worcester,  WS.X,    The  iirwor  b  qiiMioa  ii 
and  13ft.  high,  and  aa  the 
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ble  to  separate  the  storm  water  from  the  sewage  to 
e  expense  of  the  treatment.  In  order  to  accomplish 
a  smaller  sewer,  6ft.  wide  and  4,000ft.  long,  is 
ilt  inside  the  larger  one,  utilising  the  bottom  and 
be  sides  of  the  sewer.  A  cojfferdam  is  constructed 
e  the  other  wall  of  the  sewer  to  be  built,  and  in 
deliver  materials  to  the  workmen  an  electric  scow 
jed  up,  which  has  been  found  very  satisfactory, 
ty  is  also  nsM  to  light  the  sewer,  to  operate 
ng  fans,  and  to  work  electric  pumps.  All  of  the 
and  power  are  generated  on  the  premises  in  a 
ilding  outside  the  sewer.  About  midway  between 
B  of  the  sewer  a  small  dock  has  been  constructed, 
materials  are  delivered  to  it  by  an  incline  through 
osde  in  the  top  of  one  wall.  The  towboat  is  a 
%n  22ft.  long  and  5ft.  wide.  In  the  middle  of  the 
ID  is  a  small  paddle-wheel  box,  which  is  to  prevent 
g.  This  is  driven  by  means  of  sprocket  wheels  and 
rhicb  are  connected  with  an  electric  motor  of  2i  h.p. 
tern  end  is  a  nidder  and  controller,  so  that  one  man 
ate  both.  Only  one  electric  boat  is  used.  It  tows 
^  which  have  proved  capable  of  handling  12,000 
10  barrels  of  cement,  and  100  barrels  of  sand  daily. 
ible  trolley  system  is  used,  the  wires  being  hung 
mlated  brackets  secured  to  the  top  of  the  arch  in 
Pay  that  a  trolley  can  be  run  on  it.  A  scow  is  also 
th  a  centrifugal  pump  which  is  used  for  pumping 
cofferdam,  and  it  is  driven  by  another  motor  of 
Tbe  application  of  the  electric  towage  to  sewer 
tkm  ]<«  novel,  and  the  results  obtained  are  mos 
cwy.  The  electric  arrangements  were  designed  by 
Tison  P.  Eddy. 

tetom  CoiidBOton.~Mr.  Alfred  £.  Hunt,  the 
t(  of  the  Pittsburgh  Reduction  Company,  has  issued 
fjMge  pamphlet  on  "  Aluminium  as  a  Rival  of 
pad  Brass  for  Electrical  Conductors."  Comparative 
■e  ^ven,  and  the  author  does  not  forget  or  shelve 
iV  instincta  Thus  we  are  told  that  tbe  Pittsburgh 
n  Gompany  will  sell  rods,  bars,  plates,  and  wire  drawn 
» liyiB.  diameter  in  large  special  orders  for  electrical 
BR  at  the  rate  of  Is.  2}d.  per  pound  at  their  works 
bated  States.  These  prices  are  special  rates,  below 
dsr  pnees  for  aluminium,  which  these  concerns  have 
^  make  for  electrical  conductors  alone,  in  order  to 
ike  introduction  of  aluminium  for  this  purpose  and 
9Me  the  hamfieup  which  aluminium  has,  occasioned 
bwer  elaetricslTcenduetiyity  than  copper,  in  the 
rf^edal  low.priative  pnees.  Tbe  difficulty  of  solder- 
—■■IS  alamininm  is  the  chief  drawback  to  its  use  as 
mI  ecMidiietor.  Aluminium  can  be  soldered,  but  it  is 
WcQlt  and  slow  operation  at  best  as  compared  with 
md  there  is  much  more  rapid  weakening  of  the 
I  JQQit  dae  to  galvanic  action  between  aluminium 
iJMlds  of  the  solder  than  with  the  less  electro- 
ijMtal  copper.  Several  forms  of  joints  have  been 
H^  used  to  avoid;  the  necessity  of  soldering,  the 
RH  being  to  use  thin  aluminium  sheets  to  wrap  the 
pd  tp  twisti  or  otherwise  bind  with  the  aluminium 
lifM  to  be  joined.  One  way  of  making  joints  of 
hm  wireii  to  roll  the  thin  aluminium  sheet  of  about 
Iftiato  two  cylinders  from  opposite  edges  of  the 
?&|ie  doable  cylinders  are  very  cheaply  made  on 
iiii  a  lathe.  The  ends  of  the  wires  to  be  joined 
■^  b  these  cylinders  from  opposite  ends,  and  both 
id  she#t  twisted  with  pliers  until  a  firm  joint  is 
mA  strongs,  than  the  body  of  the  wire.  The 
MdQ;  Imi  made  impervious  to  the  air  and 
Ansmple  field  for  the  employment  of. aluminium 
4M  to  come,  however,  seems  open  at  the  present 


time  for  bare  transmission  lines,  especially  for  high- 
potential  long-distance  work,  and  for  long-distance  tele- 
phone lines  and  for  rapid-transmission  telegraph  lines. 

Reeent  Researches  in  Magnetism  and  IMa- 
magnetism. — Prof.  J.  A.  Fleming  is  now  delivering 
each  Thursday  a  course  of  Tyndall  lectures  on  the  above 
subject.  The  first  of  the  course  was  delivered  on  the  3rd 
inst.,  when  the  lecturer  said  he  had  selected  his  subject 
before  he  became  aware  that  this  course  constituted  the 
annual  series  of  lectures  delivered  to  commemorate  the  late 
Prof.  Tyndall.  There  seemed,  however,  a  special  appro- 
priateness in  the  selection  he  had  made  on  account  of  the 
attention  bestowed  on  the  subject  of  diamagnetism  by 
the  late  distinguished  occupant  of  the  chair  of  Natural 
Philosophy  in  the  Royal  Institution.  Prof.  Fleming  intro- 
duced his  subject  with  a  few  remarks  on  the  terminology 
of  magnetic  science,  which  he  stated  to  be  now  based  on 
the  view  that  magnetic  effects  were  due  to  actions  taking 
place  in  the  space-filling  ether.  He  proceeded  to  illustrate 
by  simple  experiments  the  production  and  measurement 
of  magnetic  force,  magnetic  flux,  and  magnetisation. 
Devoting  the  rest  of  his  lecture  to  the  study  of  the  so-called 
ferromagnetic  metals,  iron,  nickel,  and  cobalt,  he  pointed 
out  that  their  unique  qualities  showed  them  to  possess  in 
the  solid  condition  a  special  molecular  structure  not  found 
in  other  materials  to  anything  like  the  same  extent. 
Numerous  interesting  experiments  were  then  performed  to 
illustrate  the  changes  produced  in  an  iron  bar  when  sub- 
jected to  magnetisation.  The  discovery  made  by  Joule  in 
1842,  that  an  iron  bar  lengthened  on  being  magnetised, 
was  demonstrated  with  the  aid  of  an  ingenious  piece  of 
apparatus,  as  also  was  the  fact  more  recently  noticed  by 
Bidwell,  that  under  very  strong  magnetisation  it  actually 
became  shorter.  The  slow  establishment  of  the  magnetic 
state  in  large  masses  of  iron  and  the  sluggishness  with 
which  magnetic  changes  in  iron  followed  the  magnetising 
force  were  illustrated  by  instructive  experiments.  The 
molecular  changes  or  magnetic  noises  occurring  in  iron  on 
rapid  magnetisation  and  ^^magnetisation  were  next  dis- 
cussed, the  lecturer  observing  that  they  really  formed  the 
starting  point  for  the  invention  of  the  telephone.  A  con- 
cluding series  of  experiments  illustrated  the  remarkable 
effects  produced  on  the  magnetic  qualities  of  nickel  by 
twisting  or  pulling  it.  We  are  indebted  to  the  Times  for 
the  above  report. 

The  Primary  Battery's  Second  Youth.— The 
Stock  Exchange  editor  of  the  Daily  Cfmmkle  writes :  "  At 
the  present  moment  the  drawbacks  to  electricity  as  an 
illuipinating  power  are  chiefly  of  a  twofold  character. 
Firstly,  there  is  the  somewhat  high  cost ;  and  secondly, 
the  necessity  of  supplying  it  from  a  generating  station. 
Like  other  classes  of  machinery,  the  electric  supply  station 
ever  and  anon  fails,  and  a  perfect  reliance  on  the  supply  is 
impossible.  Next,  there  is  the  constant  pulling  up  of 
roads  for  the  conveyaiice  of  electricity.  But  what  would 
be  said  if  it  could  be  shown  that  all  these  difficulties  of 
generating  stations,  cables,  and  attendant  paraphernalia 
can  be  done  away  with  ?  Such  a  fact  may  be  proclaimed 
to  the  public  in  the  course  of  the  year.  The  statement 
which  reaches  us  is  that  the  house  of  Rothschilds  are  the 
proprietors  of  this  new  means  of  producing  electric  light. 
The  cost  is  claimed  to  be  infinitesimal  when  compared 
with  that  of  oil;  while  its  inventor  believes  that  the 
applicability  of  the  scheme  is  so  great  that  every  house,  be 
it  in  possession  of  millionaire  oir  mechanic,  in  town  or 
country,  can  be  fitted  up  with  the  apparatus  !•  No  under- 
ground cables  are  needed,  and  the  intervention  of  a 
generating  station  is  done  away  with.  The  invention 
partakes  of  the  character  of  a  storage  battery,  not  at  all 
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lika  any  battery  such  as  is  used  for  the  propitlaion  of  the 
motor-cab  or  otherwise-  The  battery  is  in  the  shape  of  the 
instrument  which  gives  power  to  electric  bells.  Its  most 
notable  quality  is  said  to  be  its  longevity,  for  its  power 
will  last  a  month  or  two.  Experiments  are  not  yet 
complete  in  tbis  ^mrticnUrp  and  it  is  ho|»cd  that  u  battery 
can  be  built  so  that  a  rechari^ing  with  chcniir^ik  wilJ  give  a 
h'fe  of  six  months.  These  are  the  details  furnished  us  to 
an  invention  which,  should  the  completing  expenments  be 
successful,  will,  in  the  belief  of  ita  inventor,  revolutionise 
the  electric  lighting  industry/'  We  have  heard  all  this 
before — not  once,  but  many  times.  The  fact  that  '^experi- 
menu  are  not  yet  complete/'  as  regards  the  life  of  the 
batteryi  is  also  an  old  well-established  saying.  We  have 
only  to  hear  that  the  byproducts  of  the  l>attery  are  a 
gold  mine  in  themselves  to  be  assured  that  the  publics 
money  is  wanted.  The  Stock  Exchange  editor  of  the 
DaUy  Chrmidt  is  not  very  logical  in  classifying  the 
drawbacks  to  the  present  systems  of  electric  lighting.  If 
the  new  system  of  primary  battery  is  to  be  as  rehable  as 
the  central  station,  the  experiments  in  question  will  not  be 
completed  this  century. 

As  Slaotric  Peroasslon  DrtlL — We  notice  in  the 
ElteMcal   World  illustrations  and   details  of  an  electric 
porcQSsion  drill  worked   by  a  very  low-period  alternate 
corrent     The  body  of  the  drill  is  composed  of  two  similar 
coils  of  wire,  wound   upon  a   tube,  that   form  a  double 
solenoid.     The  tube  upon  which  the  wire  is  wound  is  of 
steel,  and  brazed  to  steel  beads  at  the  ends.     The  coil  is 
encased  in  a  boiler  tube^  and  the  jacket  hermetically  sealed 
by  caulked  joints  at  both  ends.     These  coils  alternately 
receive   the  half   waves  uf  an   alternating  current,   thus 
imparting  a   reciprocating  motion   to   the   plunger  which 
slides  in  the   tube.     The  plunger  is  a  soft-steel   forging 
with  a  chuck  formed  on  one  end  to  receive  the  bit.     A 
helical  spring  checks  the  baek  stroke  of  the  plunger^  return- 
ing  the  energy  stored  in  the  spring  to  the  forward  stroke. 
At  the  top  of  the  plunger  is  a  rifled  bar,  running  in  a  rifled 
nut,  which  is  provided  with  a  ratchet  wheel,  used  to  keep 
the  drill   up  to  ite  work.     The  construrtion  of  the  two 
solenoids  is   of   particular  interest.     They   are   made  of 
square  copper  wire  and  insulated  by  mica  placed  between 
adjacent  turuR  and  layers.     Tbis  makes  the  construction 
of  these  coils  fireproof,  and  the  square  wire  tightly  wound 
and  pressed  into  place  prevents  any  disturbance  of   the 
insulation  by  the  vibration  of  the  machine.     One  of  the 
most  noteworthy  features  of  the  drill  is  the  entire  fibsence 
of  anything  in  the  nature  of  a  valve  or  switch,  this  being 
unnecessary,  as  the  current  i^  directed  alternately  into  the 
two  coils  by  the  generator  itself.     The  generator  is  a  two^ 
pole  machine,  with  a  drum  armature  containing  a  loop 
winding,  embedded  in  slots,  which  are  dinpoeod  over  a 
portion  of  the  periphery  of  the  drum,  fliling  opposite  arts. 
rin   this  a  single-phase  alt«?nmting  current   is  generated. 
I  One  end  of  the  loop  winding  terminates  in  a  solid  collector 
I  ring ;  the  oAir  terminates  in  a  half  ring,  which  alternately 
'  ^brai  the  curre&t  into  the  two  sides  of  the  drill  circtiit  by 
I  of  brushes  resting  upon  the  commuUitor  at  di/imctric- 
[  nUy  opposite  i>olnts.     No  appreciable  sparking  results,  as 
» the  half  ring  Icjlvos  e^vch  brush  at  the  instant  when  the 
[alternating  rurrent   is  /.ero.     As  the  flow  of  current  in 
sr  of  the  outside  wires  is  nev^r  reversed,  the  nuichine 
jly  compounded  by  interpolating  a  series  coil  in  each 
ouuide  wire,  without  the  use  of  any  further  rectifying 
divtoe.    The  middle  wire,  which   is  the  common  return 
p|6r  both  piiaaae  of  the  current,  receives  an  alternating 
current     The  compound  coib  maintain  a  uniform  pressure 
^  of  136  volts  at  the  drills,  whether  one  or  more  are  at  work, 
speed  of  the  generator   is  usually  380  revolutions 


per  minute,  and  every  revolution  of  the  armAtare 
one  complete  stroke  of  the  drill    The  construeiiQci  < 
generator  is  unique,  owing  to  the  neceasity  fa>r  il 
portation  to  locations  difficult  of  accost.    The  fidd  { 
is  of  rectangidar  shape,  boilt  up  entirely  ol 
into  side  channels  in  thcHi  lamin^v^  are  laid  tlio 
the  ends  ol  which  are  urchcd  to  avoid  the  \ 

Eleotrio  M^tars  In  Paiieniutkiiig.~I>r. 

read  a  paper  on  the  above  subject  recently  before 
York  meeting  of  the  American  Paper  and  Pulp, 
The  following  extracts  are    of    interest:  The 
greatest  use  of  electricjil  upjianitus  in 
supplying  cheap  motive  power  from  wabsrfaQi, 
the  mills  to  be  located  at  points  favoorablj  sil 
respect  to  cheap  raw  material  andaaiysliipiiiMilQf  ] 
These  advantages  once  gained,  the  power  can  be  i 
from   the   nearest  available  waterfall  at  a  cosi 
lower  than   the   local  cost  of  steam  power.     It 
distinctly  remembered  that  power  thus 
tric^dly  is  not  at  all  necessarily  cheaper  than  st4 
but  in  a  very   large   number  ol  cases  it  is. 
investigation  of  probably  several  hundred  prop 
kind,  the  author  felt  he  vras  welt  within  the  1 
in  saying  that  with  coal  at  about  12s.  per  ton  tlia  i 
transmission  of  500  h.p.  or  more  from  aa  af 
power  anywhere  within  a  nulius  of  15  miles  wiD 
times  out  of  ten.     This  is  the  case  with 
for  ordinary  purposes,  and  when,  as  in 
is  often  used  continuously  throughout  the  S4 
conditions    become    even    more    liai'otinUbls  for 
working.     As  a  rough  estimate  of  the  cos(  of  a 
equipment  the  author  gave  the  following  fipiresj 
SOO'kw.  polyphase  generators,  working  at  &,000 
nected   direct  to  turbine,  including  fijcin^  £2,1 
or  £7,500  in  all ;  reducing  transformer,  1,000  h^m 
to  £1,500;    motor,  1,000   h.p.,   £3,750   to  ^i 
line,  with  10  to  12  per  cent  lo«s»  erected 
more  than  £5,000.    The  total  electrioal  e4|iiipoieii^  i 
ing  building,   about    £20,000.      The  eoil   of  t 
privilege  and  the  necessary  hydmtilic  work  ie 
uncertain  faetor  in  working  out  any  aesomed  ease  ef| 
transmission.  It  may  fall  even  to  £6  or  tt  ; 
and  it  may  rise  to  £35  or  £50,  Taking  the  geoeiel  i 
of  powers  in  regions  where  they  have  noi  yei  \ 
artitlcial  value  by  proximity  to  towns,  one  amy  iajfl 
out  being  widely  astray  that  £19  per  bone-power  wffll 
the  necessaty  expense.  \Vjtb  a  coonderable  hoed  lUal 
will  lie  somewhat  reduced*    For  a  roogh  esMwyste 
hydraulic  cost  in  the  ease  in  hand,  we  slwdl  be 
the  mark  in  doubling  the  eoet  of  the  eleetfieal  pert  ( 
equipment,  making  £40,000  as  the  total  tuvesisDeiil  I 
power  plant  for  furnishing  1,000  kp.  dey  and  aighc  j 
author  then  estimates  the  working  costs,  tadadiiig  6  ] 
interest  and  4  per  cent  deprectatkNi,  ai  £8^87$,  orj 
£8.  5s.  per  horse-power  jier  annum.     li  is 
STaggerating,  as  one  knows  of  electeic  pom 
even  in  Great  Britain  at  less  than  half  tke  above  i 
with  profit.     The  author  then  taikse  up 
electric  heat  for  the  drying  rolls,  and  gSMmlly  for 
the  pulp  from  water,     lie  considers  it  is  e«ily  fair  I 
ri;:bt  now  to  Ihose  interested  that  the  aaoani  of 
required  to  furnish  heat  for  drying  tke  daily 
modem  paper  mill  is  enough  to  staggir  ilie 
and  longest-haired  electricd  crank  who 
electricity  was  in  its  infancy.    That  diTiiig  bjr 
expensive  is  painfully  evident  to  anyone  m,  iW 
but  if  you  are  minded  to  seek  far  i 
take  up  electrical  healing  imtfl  jroti  hare 
possibilities  of  producer  gas^ 
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GLASGOW  DISTRICT  SUBWAY. 

The  Train  Lighting. 

of  ftffidcdyely  illuminatiag  the  cars  was 
I  of  the  most  difficult  that  had  to  be  faced,  and 


capacity  for  the  whole  of  the  day — vi^,  from  5  a.m,  to 
midnight ;  then  as  to  the  number  of  lamps  required,  it  was 
estimated  that  the  minimum  quantity  of  power  required 
for  each  car  would  be  480  watte.  With  these  figures 
as  a  bfisis,  when  the  accumulator  makers  were  approached 
the  weight  of  cells  that  they  estimated  would  be  required 
added  such  a  tremendous  dead  load  on  to  the  haulage 
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I  engineer  went  into  the  matter  very  carefully 
^  kia  cooient  to  Ifae  nresent  scheme.    There  are 
^  two  methods  by  which  the  cars  could  have  been 
*vu^  by  means  of  accumulators  carried  under  the 
L  by  means  of  some  kind  of  pick-up  arrangement. 


engines,  that  accumulators  were  seen  to  be  quite  out 
of  the  question.  Some  system  of  pickin'g-up  gear  had 
then  to  be  considered,  and  the  dithculty  was  where  to 
put  the  conducting  rails.  It  was  settled  that  there  should 
be  two  of  these,  and  no  attempt  made  to  bond  the  per- 


M«thdd  of  mxlnf  ana  TmnSog  tip  TtQUtf  Balk, 


it  seemed  that  ^accumulators  would  save  a 

\  aod  make  the  most  simple  and  satisfactory 

tlie  working  conditions  came  to  be  examined 

otiierwise.     In  the  tirst  place^  it  was  quite 

Ae  cells  would  have  to  be  capable  of  storage 


manent^way  rails  with  a  view  to  using  an  earth  return. 
The  moat  convenient  place  would  doubtless  have  been 
between  the  two  rails,  but  it  must  be  remembered  that  the 
cable  is  here  ;  and  the  engineers  would  not  consent  to  any 
further  gear  being  fitted  here,  as  the  cable  sheaves  often 
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have  to  be  altered  and  attended  to  during  working  hours 
between  the  passage  of  two  cars,  and  it  would  have  been 
very  unwise  to  have  bad  live  conductors  in  such  a  position 
that  shocks  would  have  been  of  frequent  occurrence.  The 
next  place  to  consider  was  the  roof  of  the  tunnel,  but  here 
in  some  places  there  are  only  some  3in.  or  so  of  clearance, 
so  that  had  it  been  possible  to  arrange  the  trolley  pole  or 
other  picking-up  gear  out  behind,  there  would  still  not 
have  been  room  for  the  rails  and  suitable  insulators. 
There  was  nothing  left  for  it,  therefore,  but  to  put  them  on 
the  sides  of  the  tunnel,  where,  owing  to  the  shape  of  the 
car,  there  was  more  room. 

The  general  arrangement  of  the  rails  is  shown  in  the 
illustration,  which  also  shows  the  method  of  fixing  on  to 
the  cast-iron  sections  of  the  tunnel,  and  also  on  to  tne  brick 
or  concrete  sections  ;  the  brackets  in  the  former  case  being 
arranged  to  bolt  on  to  the  flanges  through  one  of  the  exist- 
ing boltholes,  and  in  the  latter  case  the  brackets  being 
made  with  a  longer  stem  that  is  cemented  on  to  the  brick- 
work, etc.  The  photograph  shows  the  method  of  fixing 
these  rails,  and  it  will  be  clear  that  this  must  be  most 
carefully  done,  so  as  to  get  them  in  as  true  a  line  as  possible 
with  the  rails.  Slight  inequalities  of  the  tunnel,  which,  of 
course,  as  far  as  the  rails  were  concerned,  would  be  made 
up  by  ballasting,  would,  if  the  trolley  rails  were  kept  to  the 
contour  of  the  tunnel,  cause  sudden  jerks  that  would  throw 
the  contact  off  the  rails.  As  regards  the  sections  of  the 
tunnel  passing  through  brick  or  concrete  work,  this  was 
comparativelv  easily  done  by  scribing  a  line  along  the  side 
of  the  tunnel  from  a  bogie  truck  running  along  the  lines, 
and  then  cutting  the  necessary  holes  and  cementing 
in  the  brackets  with  the  required  projection.  In 
the  case  of  the  tunnel  where  lined  with  cast-iron 
sections,  it  was  a  very  much  more  diflicult  matter,  and 
it  was  found  necessary  to  make  no  less  than  23  different 
patterns  of  brackets  ;  20  of  these  patterns  were  in  regular 
use  throughout  the  work,  the  other  three  being  of  special 
design  for  certain  circumstances.     A  sketch  of  one  of  these 


From  this  series  of  brackets  it  will  be  seen  tfa 
certain  fixed  boltholes  on  the  side  of  the  too 
bracket-face  could  be  arrange^  so  as  to  come  to  ani 
point.  The  insulators  are  of  ebonite,  and  are  reed 
to  give  greater  surface.  They  are  fastened  to  the  i 
by  means  of  sunk  bolts.  The  rails  consist  o 
section,  the  flat  side  being  clamped  against  the  ii 
by  means  of  small  malleable  castings  fastened 
with  bolts  and  nuts,  these  castings  overlapping  oim 
reeded  indentions  in  the  insulator.  When  it  is  ad 
there  are  23,000  insulators  and  250,000  bolu 
fitting  up  this  system  of  trolley  rails,  some  idea 
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Sketch  of  Bnckei,  •howtng  difftnot  iypti  !■  wm. 

formed  of  the  amount  of  work  necessary  in  gettii 
erected  perfectly  true.  The  trolley  raib  are  bcok« 
station,  and  each  section  is  fed  indepenfiendj  fra 
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brackets  is  given  showing  the  slot,  A,  through  which  the 
bolt  i>assed,  the  heel  piece,  H,  that  rested  on  the  flange  of 
the  iron  section,  and  the  neck,  X,  supporting  the  plate  to 
which  the  insuIatoi*s  carrying  the  rails  are  fastened.  Of 
this  iy\ye  there  are  five  different  patterns,  each  one  having 
the  neck,  X,  an  inch  longer.  There  are  also  five  similar 
patterns  of  each  of  the  brackets  with  the  slots  in  the 
iwsitions  as  shown  l»y  B,  C,  and  I)  in  regard  U»  the  neck,  X. 


end,  directly  off  the  mains.  The  prestare  is  220  r 
one  circle  is  on  either  side  of  the  three-wire  svaicb 
that  there  are  always  the  same  number  of  trains 
on  each  circle,  there  is  a  perfect  balance  kept  as  fi 
portion  of  the  work  is  concerned. 

We  now  come  to  the  elaborate  gear  in  the  fi 
trolley  arrangement  that  is  attached  to  the  carv  foi 
up  the  current  from  the  rails.     It  is  evident  XhaM^ 


rtt£  ELEOtBiCAIi  ENGINEER,  MARCH  11,  1898.  2d5 


rolley  nub  themselves  may  have  been  fixed,  their 
1  relation  to  the  body  of  the  car  cannot  be  kept 
iwing  to  a  variation  of  load  or  other  causes  that 
ert  influences  on  the  springs.    To  overcome  this 
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DcteOi  of  Head  aad  Tall  Lantara  on  Ptftenger  Cart. 


trolley  poles  were  designed  for  Ihe  rear  of  each 
ihown  in  the  engraving),  consisting  of  a  pole, 
tmg,  of  weldless  steel  bicycle  tube,  hinged  at  one 
)  the  car,  and  finishing  at  the  other  end  in  a  fork 
a  troUev  wheel  mounted  in  ball  bearings.  It 
re  be  added  that  since  the  line  has  been  at  work 
lelfl  and  forks  have  been  slightly  altered  from  the 
shown  in  the  figure,  the  fo^s  being  replaced  with 
beaded  fork,  similar  to  the  front  fork. on  a  bicycle. 


springs  are  suitably  arranged  for  being  tightened  up  if 
required.  The  supporting  springs  are  electrically  insulated 
from  the  trolley  pole  itself,  and  there  is  a  flexible  conductor 
connected  across  the  hinge  of  the  pole  to  assist  the  contact; 

It  should  be  explain^  that  the  original  idea  was  to 
couple  two  cars  together  to  form  a  train,  and  the  trolley 
wheels  of  the  forward  car  were  so  arranged  as  to  come  at 
the  junction  of  two  cars,  where  there  was  more  room,  the 
rear  trollies,  of  course,  being  quite  clear  of  everything ; 
and,  of  course,  the  electrician  proposed  to  couple  up  the 
two  pairs  of  trolley  poles,  so  that  there  would  be  duplicate 
contacts  and  a  better  chance  of  a  steady  light  However, 
the  directors  decided  to  run  each  car  by  itself,  and  run 
them  pftener  instead  of  making  them  up  into  trains  of  two 
each,  at  all  events  in  the  meantime,  and  under  these  con- 
ditions  the  light  was  found  to  be  so  unsteadv  as  to  be 
practically  useless.  The  Silvertown  Company  s  engineer 
therefore  had  to  devise  another  arrangement  for  applying 
another  pair  of  trolley  poles  to  each  car,  as  similar  ones 
to  the  others  could  not  be  fixed  owins  to  there  not  being 
sufficient  space  between  the  sides  of  the  car  and  the  sides 
of  the  tunnel.  An  arrangement  as  shown  was  therefore 
adopted,  with  the  exception  that  the  contact,  instead  of 
consisting  of  a  slipper  of  brass  as  shown,  has  been  altered 
to  a  piece  of  hexagon  steel  some  4in.  long,  held  between  a 
forked  end  of  the  trolley  pole.  The  trolley  pole  itself  is 
similar  to  the  others,  but  less  elaborately  made,  the  hinges 
being  stronger  and  arranged  to  be  rigid,  and  no  supporting 
bracket  being  required,  there  just  being  a  single  spring  in 
each  case  to  hold  the  contact  on  to  the  rails. 

This  arrangement,  when  started,  was  found  to  answer 
very  much  better,  and  it  gave  a  comparatively  steady 
light,  although  at  times  the  jolting  of  the  car  seemed  to 
be  transmitted  to  both  contacts  at  the  same  time,  and  so 
causes  a  little  unsteadiness  in  the  light.  However,  just 
recently  some  sample  trailing  cars  have  been  tried  on  the 
line,  and  although  there  are  no  contacts  on  these  cars  at  all, 
the  extra  weight  seems  to  steady  the  tail  end  of  the  forward 
car,  where  the  contacts  are,  ana  an  almost  perfectly  steady 
light  is  the  result. 

The  interior  lighting  of  the  cars  consists  of  four  16-c.p. 
lamps  on  the  roof,  with  white  enamelled  reflectors  at  the 
back,  and  clear-glass  domes  in  front.  There  is  a  single 
white  headlight  with  lense  in  front  and  reflector  at^back. 


Forward  Skid  Ck)ntact  for  Car  Lighting. 


im  plates,  and  the  12in.  wheel,  with  semi-circular 
[ibcnm  in  the  figure)  being  replaced  by  6in. 
jth  l^in.  between  the  flanges.  On  reference  to 
1^  it  will  be  noticed  that  the  weight  of  the  trolley 
trried  by  a  doable  pair  of  springs  attached  to  an 
an,  so  as  to  take  the  strain  off  the  hinges  of  the 
MeelTes ;  there  are  alio  a  pair  of  springs  arranged 
pile  to  hM,  it  on  to  the  rail.    All  the  various 


with  a  16-c.p  lamp,  ;ind  at  the  roar  there  are  two  red  tail 
lights  with  clear  glass  on  the  inside,  which  also  servo  to 
light  the  lobby  of  the  cars.  A  drawing  of  the  fitting  used 
for  the  head  and  tail  lights  is  shown.  The  wiring  of  the 
cars  was  carried  out  during  their  construction,  so  all  the 
wires  are  run  well  out  of  sight. 

(2'o  be  continued,) 
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THE  CENTRAL  LONDON  RAILWAY. 

fCorUintied  from  pagt  266,) 

The  locomotivee  for  this  line  are  being  tnpplied  by  the 
Oeneral  Electric  Company  of  Schenectady,  U«S,A,    English 


criticism,  but  without  doubt  it  allowii  mtich 
between  the  wheels  for  the  motor«.     The  thock 
mil  joints  will  be  much  more  severe^  and  may  { 
to  the  mechanical  parts  of  the  loconiotiTea. 
on  the  lines  will  be  equal  to  the  above,  and 


/'SActt^Jff 


•     / 


i 


Sr<r0otf'AA' 


**%^ 


Ol 


'^-^hjSt 


mi^m 


Fta.  0«— LoconioiUTt  for  Oenlnl  LondoB  aaUwtty, 


contractors  were  to  have  made  them,  but  they  could  not 
guarantee  delivery  in  the  time  required  owing  to  the  work 
being  delayed  by  the  recent  strike.  The  general  view  of 
one  of  these  locomotives  is  shown  in  Fig.  6,  while  Fig  7 


m 


strain  the   fishplates  and  joints.     The 
motors  and  locomotives  will  lie  found 
The  weights  are  as  follows  :  total  weight 
about  42  tons^  so  that  the  weight  borne  by 


H*fn 
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is  an  end  view.  The  main  body  of  the  locomotive  is 
constrticted  with  a  bar  frame^  after  the  usual  American 
practice,  and  is  supported  on  two  four-wheeled  bogies. 
An  electric  motor  is  placed  on  each  of  the  four  axles, 
two  on  each  bogie.  The  design  of  these  motors  can 
be  gathered  from  Fi^s.  8  and  9,  The  armatures 
have  toothed  cores,  and  the  conductors  are  plac^ed  in 
the  recesses  formetl  in  the  cores.  The  coils  are  wound 
on  the  cylindrical  method^  with  two  hiyors  per  slot^  and 
are  so  designed  that  they  can  be  built  up  on  formers  and 
then  placed  in  position.  The  field  in  a  four-pole  one,  and 
the  arm^iture  \m  placed  accentriailly  in  it,  Thtis  the  atr 
space  betwteu  armature  and  core  is  gin,  at  the  t^^p  and 
only  jin.  Ill  the  bottom.  This  causes  a  greater  attraction 
between  armature  and  field  on  the  underside,  which  will 
support  a  Urge  part  of  the  weight  of  the  tleld.  This  weight 
thus  comes  directlj^  on  the  axla,  and  not  through  the 
bearings,  which  are  in  this  way  relieved. 

The  most  Mtrikin^  departure  from  usual  English  practice 
in  the  construction  is  the  omi^ion  of  springs  between  the 
axles  and  the  bogie  frame.  The  bearings,  frame^  and  field 
magnets  are  thus  all  rigidly  connected,  and  the  seoond 
bearing  inside  the  wheels,  usually  employed  to  keep 
armature  and  field  concentric,  is  done  away  with.  It 
also  removes  the  possibility  of  a  spring  suspension  of 
the  6eld  magnet,  as  is  usually  adoptea  for  tramway 
work.    The  Mlvisabiltty  of  this   construction   is   q>en  to 
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SJ  tons ;  the  weight  of  the  motor  armautre  isi 
and  that  of  the  field  magnets  E^SOCHb 

The  locomotives  will  be  eontroned  by  ■ 
controller  giving  22  different  eombinatioiM. 
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rcoita  of  two  armatures  and  fields  in  series, 
'  all  the  motors  are  in  parallel.  Resistances 
It  certain  stages  to  prevent  too  large  currents 
It  the  arrangements  are  made  so  that  the  resist-. 
3  as  little  as  possible.    These  resistances  are  seen 


Fig.  10  shows  the  arrangement  of  the  plant  in  the 
generating  station  at  Shepheni's  Bush.  The  boiler  plant 
will  consist  of  16  Babcock  and  Wilcox  boilers  in  eight 
batteries  of  two  each.  The  evaporatiye  power  of  each 
boiler  is  to  be  12,0001b.  per  hour,  the  heating   surface 
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nt  part  <rf  the  locomotive  under  the  sloped 

The  locomotive  is  fitted  with    42in.   wheels, 

ii0«  itartii^  poll  of  akwt  14,0001b.,  and  when 

I  tt  mSes  per  hour,  a  draw-bar  pull  of  about 


3,550  square  feet,  and  the  pressure  1501b.  per  square  inch. 
The  boilers  will  be  fitted  with  Yicatt'  mecnanical  stokers, 
which  trill  be  supplied  with  coal  by  a  convenor  from  a 
coal-store  over  the  boiler-house.  The  steam-pipe  arrange- 
ment is  such  that  the  engine  ia  sa^^BWAdX^^  \\a  q^tl  ^\a»ssl- 


29S 


THE  BLBCTRICAL  ENGINEER,  MARCH  11,  1898. 


>ipe,  and  that  no  really  large  steam-mains  are  required. 
The  multiphase  alternators  and  engines  were  described  in 
our  last  week's  issue. 


Tl 


MARDY  ELECTRICITY  WORKS. 


We  must  confess  that  when  we  heard  of  the  formal 
pening  of  the  Mardy  electricity  works,  we  had  to  look  up 


a  local  company,  and  local  support  is  thus  saca 
have,  through  the  courtesy  of  Mr.  Hughes,  bee 
give  the  details  of  the  plant  and  mains  laid  d 
we  are  much  pleased  with  the  way  first  cost 
economised  without  prejudicing  economy  in  mo 
the  first  place,  overhead  wires  have  been  adopte 
adverse  criticism  was  made  on  this  score  at  the 
For  such  small  places,  where,  as  a  rule,  the  h 
scattered,  the  first  cost  of  undergrourui  mair 
seriously  handicaps  the  undertaking.     Again,  the 
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the  position  of  the  village  in  question  and  to  glean  details 
as  to  this  pioneer  in  village  lighting.  The  village  is  at  the 
extreme  end  of  the  Femdale  or  Rhondda  Vach  Valley,  in 
the  South  Wales  coalfield.  It  appears  that  the  district  had 
previously  been  lighted  by  gas  supplied  from  the  Femdale 
gasworks,  situate  some  four  miles  distant.  A  few  years 
ago  a  great  dispute  arose  regarding  the  price,  which  was 
then  58.  per  1,000ft.    This  was,  however,  subsequently 


streets,  have  not  to 
order,  but  by  obtsi 
taken  their   overfaaa 


not  requiring  to  break  up 
expenses  of  a  provisional 
necessary  wayleaves  have 
wherever  required. 

The  station  is  illustrated  in  plan  and  elevation  i 
and  2,  and  the  machinery  in  it  comprises  the  f( 
A  steel  locomotive  multitubular  boiler,  by  Robey 
with  sheet-iron  stack,  capable  of  supplying  steam 
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Kiu.  2.— Plan  of  ih«  Mardy  Blectricity  Workt. 


reduced  to  As.  6<1.  A  mcetiug  was  held  at  Mardy  to  protest 
.'igainst  the  price,  and  eventually  a  limited  liability  company 
was  formed  to  provide  electric  light  Mr.  Davies  (a  local 
baker)  was  appointed  chairman  of  the  company,  and  Mr.  8. 
Edwards  (a  butcher)  secretary.  The  capital  was  fixed  at 
2,000  £1  shares.  The  whole  of  this  amount  was  subscribed, 
and  the  contract  for  the  laying  down  of  the  machinery 
was  entrusted  to  Messrs.  Crompton  and  Co.,  of  London 
•iiid  Chelmsford,  who,  under  the  supervision  of  their  South 
Wales  engineer  (Mr.  W.  W.  Hughes,  Cardiff)  have  c«irricd 
out  the  work.     Hence  it  will  bo  seen  that  it  is  essentially 


to  a  50  b.h.p.  engine.  This  boiler  has  a  U>ul 
surface  of  about  340  square  feet  ArFM 
are  made  by  a  feed  heater  in  the  exhaust 
give  a  hot  feed  to  the  boiler.  The  small 
feed  pump  is  also  shown  in  the  plan  of  the 
The  .^team-engine  is  one  of  Robeys  vertia 
pound  engines,  with  the  following  dimensions .  < 
ot  cylinders,  high  pressure  8}in.,  low  pressure 
sin)ke,  15in. :  speed,  ISO  rovolntions  per  minu 
<iyuauio  is  driven  from  this  by  link  leather  l>diUR 
dynamo  la  one  of  Crompton  and   Uo/s  shunt  i 
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rf  ^ving  168  amperes  at  220  volts  at  a  speed  of 
dotioDS  per  minute.  The  mains  are  supplied  direct 
nadiiiia  at  heavy  load  and  by  accumulators  at  light 
*o  aoAbla  the  accumulators  to  be  charged  while  the 
ii  niDniog  the  lights,  a  small  booster  has  been  laid 
I  hileh  op  die  voltage.  The  booster  armature  is 
ID  a  continaatioii  of  the  main  dynamo  shaft,  and 
magnets  are  bolted  to  an  extension  of  the  bed- 
the  machine.  The  output  of  the  booster  is  45 
at  about  80  volts,  so  that  a  total  charging  voltage 
in  be  obtained. 

xumolators  are  of  the  Chloride  Company's  R  type, 
opacity  of  220  ampere-hours.  Some  120  of  these 
n  fixed,  so  that  ample  voltage  is  obtained.  The 
ard  provides  switch,  etc.,  for  the  regulation  of  these 
I  for  three  feeders  running  at  different  parts  of  the 
rheee  terminate  at  three  points — one  near  the 
[otel,  one  near  the  Royal  Uotel,  and  the  other  at 
aon  of  Thomas-street  and  Cross-street.  The  lengths 
feeders  are  respectively  1,320  yards,  1,804  yards, 
Y^LTdB.  The  first  is  of  the  heaviest  section,  being 
!  of  five  No.  7  S.W.6.  wires.  The  second  consists 
"^o.  7  S.W.G.- wires,  while  for  the  other  and  for 
ibators  one  or  two  No.  8  S.W.6.  sizes  are  used. 
I  length  of  feeders  and  mains  is  about  8,000  yards. 
orting  these,  some  72  wooden  piles  are  used  and 
lators.  The  drop  in  voltage  to  the  feeding  point 
)ad  is  limited  to  five  volts,  and  the  distributing 
ee  Tolta.  The  height  of  the  wires  above  the  ground 
I  over  25ft,  and  at  roEtd  crossings  30ft.  The  whole 
Dove  plant  has  been  laid  down  for  about  £1,600,  so 
capital  of  the  company  has  not  yet  been  fully  spent. 
ks  out  at  £43  per  kilowatt  installed — a  most  reason- 
re. 

vent  there  are  some  600  lamps  supplied,  but  the 
/ompaoy  hope  to  have  in  a  short  time  no  less  than 
hieh  will  be  the  maximum  that  the  present  plant 
»ly.  Installations  at  houses  have  been  made  by  the 
>Mnpany  themselves,  under  the  supervision  of  Mr. 
The  fittings  for  this  installation  were  supplied  by 
ion  and  Swan  United  Electric  Light  Company, 
.  Hr.  Harris  has  been  appointed  electrician  to  the 
ipany,  and  it  is  anticipated  that  tb6  District  Council 
a  short  time  conceae  the  company  the  right  of 
the  public  streets  of  Mardy. 
le  fomnl  opening  last  lliurpday  week  a  short 
was  delivered  by  Mr.  J.  W.  Leyshon,  lecturer  in 
by,  Umversity  College,  Cardiff.  A  dinner  was 
eody  held  at  the  Mardy  Hotal,  presided  over  by 
rdion. 


ras  ON  ACCUMULATOB  CONSTRUCTION. 

BY  DESUOND  G.  FITZ>GBKATJ). 

\Cai1/rithi.] 

LXXXIX. 

•  year  1886  it  occurred  to  me  to  experiment  on  the 
ioD  and  ntiliaation  of  peroxide  of  lead  in  a  granular 
)ae  objeet  in  view  was  the  admixture  of  the  material 
farm  wUh  the  various  compounds  containing  litharge 
r  the  production  of  peroxide  active  matarial.  Primd 
;  woold  teem  to  oe  very  expedient  to  mix  the 
I  m  powder  with  the  other  ingrediento  of  such 
idi  in  order  to  obtain  a  certain  degree  of  con- 
f  wUdi  facilitatas  liha  "  forming ''  and  allows  it  to 
M  from  without  inwards,  and  in  order,  also,  to 
^  Ike  period  of  formation.  But  such  admixture 
fldoi  6  per  cent  i$  usually  very  detrimental  to  the 
tpropertiee  of  the  resulting  peroxide,  rendering  it 
or  ''rotten."  When,  however,  the  peroxide 
throng  the  compound  in  the  form  of 
%  wioonded  by  the  compact  and  firm  material 
i  by  the  peroxidation  of  litharge  alone,  the  admix- 
f  beeome  mneh  ^im  objectionable,  whilst  still  con- 
iiednilivity  to  some  extent  and  giving  an  initial 
^  ti  the  materieL  Bat  the  most  valuable  property 
^^  laled  peroxide  used  in  admixture  with  com- 
foT;  "peating"  grids  or  perforated  plates  is 


that  it  practically  obviates  or  greatly  reduces  the 
faisonnerMnt  or  expansion  by  which  the  grids  or  plates 
become  deformed,  warped,  or  buckled  during  the  peroxida- 
tion of  the  litharge  pasta. 

Another  object  in  view  was  to  surround  a  conductor  with 
depolarising  peroxide  of  lead  in  such  a  form  that  it  can  be 
readily  retained  within  a  perforated  envelope  of  some  more 
or  less  indestructible  substance.  The  process  for  obtaining 
the  granulated  peroxide  of  lead  is  described  in  the  complete 
specification  of  patent  No.  7,636,  1886 :  "  I  obtain  the 
granular  peroxide  of  lead  by  mixing'  preferably  the 
monoxide  of  lead  (litharge)  with  the  solution  of  a  salt 
or  acid  which  will  react  more  or  less  gradually  upon  the 
lead  compound  so  as  to  cause  it  to  slowly  '  set '  or  harden, 
and  by  passing  the  plastic  mass  before  the  reaction  is 
complete  through  a  sieve  or  its  equivalent,  or  through  an 
i^paratus  simiUr  to  that  used  in  the  manufacture  of 
vermicelli.  The  vermicular  mass  produced  by  this  eranu- 
lating  apparatus  breaks  up  into  granules,  and  is  allowed 
to  remain  undisturbed  until  the  chemical  reaction  is  com- 
plete, or  nearly  so,  when  the  granules  acquire  a  consider- 
able degree  of  hardness,  and  do  not  disintegrate  or 
become  reconverted  into  a  plastic  mass  when  they  are 
immersed  in  a  liquid.  The  granules  are  next  more 
or  less  superficially  converted  into  peroxide  of  lead 
by  treatment  with  chlorine  or  with  a  hvpochlorite, 
and  the  conversion  may  afterwards  be  earned  to  any 
required  extent  by  means  of  electrolysis.  In  making 
lithanode  elemento  by  the  present  invention,  the  granules, 
more  or  less  completely  converted  into  peroxide  bv  one  or 
both  of  the  above-mentioned  processes,  are  mixed  in  any 
suitable  proportions  with  the  plastic  mass  preferably  of 
oxide  of  leaa  in  admixture  with  a  solution,  such  as  one  of 
those  above  mentioned,  or  with  slycerine,  or  with  a  mixture 
of  glycerine  and  water,  which  will  produce  the  same 
effect— 1.0.,  cause  the  mass  to  'set.'  The  elemento  thus 
constructed  are  allowed  to  harden  by  exposure  to  the 
atmosphere,  and  are  afterwards,  before  use,  preferably 
subjected  to  further  processes  of  peroxidation.  A  porous 
vessel,  or  preferably  a  perforated  or  reticulated  vessel  or 
partition  made  of  celluloid  or  other  suitable  material,  mav 
be  used  to  contain  the  granulated  peroxide,  when  this  is 
employed  as  a  depolarising  agent  m  contact  with  a  nega- 
tive—i.^.,  electro-negative — element  made  of  lithanode 
(LXX.),  or  other  suitable  negative  element,  such  as  carbon 
or  platinum." 

The  third  claim  of  this  patent  is  for  "The  use,  in 
combination  with  and  surrounding  an  element  of  carbon, 
platinum,  or  lithanode,  of  the  granular  peroxide  of  lead, 
or  partly  peroxidised  granules  of  lead  compound,  as  a 
depolarising  agent,  the  same  being  contained  within  a 
porous,  penorated,  or  reticulated  vessel  or  partition." 

XO. 

The  storage  batteries  which  have  been  used  for  traction 
on  common  roads  have  been  almost  exclusively  of  the  type 
in  which  the  elemento  are  enclosed  in  an  envelope  of  per- 
forated celluloid.  They  have,  in  fact,  been  imitations  or 
colorable  modifications  of  the  Tommasi  accumulator,  manu- 
factured bv  the  Compagnie  industrielle  d'Accumulateurs,  of 
Li^^e,  and  used  on  the  tramways  of  that  city.  According 
to  M.  K  Oerard,  the  engineer-in-chief  for  traction  and 
railways  to  the  Belgian  Administration,  the  above  company, 
although  their  battery  failed  to  withstand  the  test  of  long- 
centiuued  action,  did  very  good  work  in  the  direction 
of  reducing  the  weight  of  storage  batteries  for  traction 
purposes. 

"An  element  according  to  this  system,"  says  M.  Gerard, 
"  is  not  composed  of  a  simple  metallic  support  and  oxide 
of  lead  ;  it  is  constructed  with  a  central  core  of  antimonial 
lead,  in  the  form  of  a  grid,  immersed  in  a  pasty  mixture 
of  active  material  contained  in  a  sheath,  originally  of  lead 
and  subsequently  of  celluloid,  perforated  with  a  great  number 
of  small  holes." 

In  making  up  a  battery  with  these  elemento,  the 
Compagnie  Industrielle  separates  them  by  rods  of  celluloid 
glued  to  the  envelope  by  means  of  a  solution  of  the  same 
substance.  The  containing  vessels  are  also  of  celluloid, 
2mm.  or  3mm.  in  thickness.  The  proportion  of  active 
material  to  metallic  lead  was  70  per  cent.;  whereas,  accord* 
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ing  to  Mr.  J.  S.  Sellon,  "  in  a  complete  E.P.S.  peroxide 
plate  (1887)  weighing  51b.  the  peroxide  in  the  form  of 
paste  weighed  only  25oz." — i.e.,  constituted  only  31*25  per 
cent  of  the  element.*  "  If  the  whole  of  this  active  mate- 
rial," observes  M.  Gerard,  *<c«%nnot  take  part  in  the  electro- 
chemical reactions,  it  plays  a  mechanical  part,  by  reason  of 
its  mass  and  of  the  elasticity  of  the  envelope,  in  perma- 
nently covering  the  internal  conductive  support  It  was 
this  idea  that  suggested  the  arrangement."  The  peroxide 
support  is  not,  in  fact,  corroded  and  ultimately  destroyed 
as  in  other  arrangements. 

ReferriDe  to  the  trials  with  this  battery  on  the  tramways 
at  Lidge,  H.  Gerard  reported  as  follows:  "The  car 
employed  in  the  experiments  at  Li^ge  was  a  vehicle 
belonging  to  the  tramways  company  which  had  been 
altered  with  a  view  to  these  experiments.  It  was  provided 
with  one  of  the  simple-reduction  motors  of  the  Oerlikon 
Company,  and  carricMl  the  accumulators  under  the  seats. 
When  empty,  the  car  weighed  4,500  kilos,  and  with  30 
passengers  6,500  kilos.  Included  in  these  figures,  the 
battery,  in  eight  boxes  of  12  elements  (180  volts),  amounted 
to  the' total  weight  with  the  wooden  boxes,  of  1,000  kilos. 
Tbe  plates  weighed  672  kilos.  This  is  about  half  the 
weight  of  the  battery  plates  employed  at  Brussels  and  at 
Hamburg  for  cars  of  the  same  capacity  but  somewhat 
shorter.  Taking  into  account  the  weight  of  the  cars  in  the 
two  eaaet.  that  of  the  Tommasi  battery  is  reduced  hi/  40  per 
cefU..  and  iU  r.^unv  t?  reduced  to  a  similar  erienV\ 

Crickising  the  results  obuined,  the  engineer  to  the 
Bel^iaB  Government  enquires :  "Is  this  reduction  in  weight 
obtained  at  the  cost  of  the  maximum  safe  rate  of  discharge 
or  of  the  storage  capacity  f ''  The  Compagnie  Industrielle 
answers  this  question  in  the  negative  by  referring  to  ficts 
demonstrated  during  the  trials.  They  particularly  draw 
attention  to  the  fact  that  the  car  ascended  inclines  of 
45mm.  to  the  metre  with  outputs  of  40  to  70  amperes, 
augmented  to  from  125  to  150  amperes  when  the  car  was 
sttfted  on  such  inclines :  these  currents  corresponding  to 
rates  of  discharge  of  from  10  to  20  amperes  per  kilo- 
gramme. ^  The  capacity  of  the  672  kilos  (l,480lb.>  of 
plates  was  sufficient  for  a  run  of  70  km.  (43i  miles). 

The  concluding  remarks  of  M.  Genird  are  not  so  favour- 
able to  the  Tommasi  battery  :  but  it  should  be  borne  in 
mind  that  these  trials  were  made  some  five  years  a>:o.  and 
that  with  accumulators,  as  with  other  appliances,  success  is 
to  be  obtained  only  through  comparative  failures.  M. 
Gerard  says  :  "  It  should  at  the  same  time  be  stated  that 
after  being  in  use  for  a  certain  period,  plates  of  this  descrip- 
tion lose  their  initial  activity  by  reason  of  phenomena  of 
sulphatation  :  in  consequence  of  defective  contact  with 
the  support  (or,  rather,  the  conducting  core)  the  sulphate 
of  leail  torme<l  does  not  become  completely  roihiced.  The 
envelopes  of  organic  matter  will  not  withstand  the  elec 
trical  overcharges  needed  to  convert  the  sulphate  thus 
formed.  The  internal  resistance  due  to  these  envelopes  is 
appreciable." 

It  mav  no  doubt  be  assumed  that  the  [>asty  mixture 
8urTOun<iing  the  conductor  in  this  type  of  flattery  as 
ordinarily  ooDttructed  does  not  **  set/*  and  does  not  there- 
fore beeoBM  compact  and  conductive,  as  in  the  case  of  the 
lithanode  compounds  which  have  been  described  iI.XX..  [ 
LXXIL.  LXXIV  ».  This  is  a  defect  which  might  wiihout 
much  difficulty  l*e  remeiiied.  .Vnvi.  alihoutih  the  resistance 
of  the  perforate^!  enveloi>e  may  >»e  appreciable,  it  would  l-e 
a  mistake  to  supjx^se  that  it  can  be  considerable.  .Vs  I 
have  pointe*!  ^^u:  elsewhere..^  it  is  quite  true  that,  if  ilv^ro 
were  ■  /-"-^  -a*!  ■<  in  the  envelope,  the  resistance  wo^.M 
J»e  practically  ii. finite  .  hut  the  assumption  that  if  -i-  *  :'r 
of  the  in»i:\iir4:  niiioriAl  wt^e  ren'.i»vc«l  by  perfoniiior. 
the  resisunce  wouM  *ti!l  K'  f'-;v  .^s  ^rcat  as  tba:  oppi*se\i 
to  the  passAire  i»f  the  current  wheii  the  onvelojH*  is  remove.! 

•  Frtr  (i*«reii  crx^x  p'.ftte^.  the  pro jor: ion  :-*  i:enerAil>   ci^ca  as 
from  •-?.''  to  :»'  ;*■  .^nr. 

•  rocni^Are  th-  npo«n:   »nnTini's»men>   rvU*:\e  !o  :h«  #'  OAlle*! 
KAare-KiniT  aocuT.ulator     *  Weiifh-  r'-i.jo^xl  h>  4  ♦n*ro*ni  :  <;v%i'v 
r^iuccii  by  4*^  P»r  c^ot.  :  pU:e»  «noIsM«d  ir.  rof.-.i.vo-y  envel.ij*  : 
free  from  r-^k  cf  i*horioipcui:  :  vii*chirv:v  tx'c  f  ^-  uj»  c'a^<^  ».nk   . 
AlakMt  aiil:micc^ 

l  4  .V?  :o  9  1  An:}«re«  ;>er  }N?UD-.i  of  p'.Atw   .>r  v.o\\\  •>  '->  f"  i-.j^-c*   ■ 
(«r  po«od  «:!  b*:?er> . 


is  altogether  fallacious.  It  Lb  the  resistance 
layer  of  electroljrte,  out  of  many,  that  would  b 
the  removal  of  the  envelope  of  insulating  mau 
half  its  substance  removed  by  perforation.  And. 
it  is  the  resistance  of  one  layer  only,  out  of  m 
doubled  by  the  introduction  of  the  perforated 
question. 

Taking  the  case  of  a  prismatic  mass  of  eh 
sectional  area  S,  and  of  length  (distance  between 
n  /,  the  resistance  of  this  electrolyte  may  be  e: 


nl 


K. 


■1-       A  a,:.  l».  l><Cv  y.  U" 


r  =  . 


Now  if   we  place   vertically,    anywhere    !»< 

electrodes    (excepting    in    contact    with    the 

core),  a  septum  of  insulating  material  of  thici 

originally  of  sectional  area  S,  reduced    bv  per 

S  '       S 

S  -  1,  so  as  to  allow  a  sectional  area  of  fluid. 
m  It 

passage  of  the  current,  the  resistance  will  be  ii 

S  s 

Thus,  if  H  « 100  and  m  ^  2,  the  increase  of  resi 
to  the  insertion  of  the  septum  will  be  from  100 1 

XCI. 

A  description  of  the  mode  of  manufactarint 
recent  form  of  the  Tommasi  cell  was  given  in 
EledrO'Ckimique  for  July  last,  from  which  the  f 
translated  :  The  peculiarity  of  this  accumula 
consists  in  a  tubular  envelope  or  sheath  of  chea 
celluloid  perforated  with  a  multitude  of  small 
the  middle  of  this  sheath  is  placed  a  grid  of  antii 
which  acts  solely  as  a  conductor  of  the  current, 
way  support.'t  the  active  material  as  in  the  case  o 
forms  of  accumulator.  The  whole  surface  of  thii 
is  in  contact  with  a  layer  of  oxide  of  lead,  which  i 
from  all  shedding  or  disintegration  by  the  perfoi 
lope  by  which  it  is  imprisoned.  This  arrangemen 
moreover,  the  advantage  that  the  le.-ul  grid  can 
attacked  by  the  sulphuric  acid  electrolyte,  a  fait 
lieen  certified  by  the  engineers  of  the  Lyon  raib 
case  of  a  battery  which  has  been  in  use  for  18  m 

A  result  immediately  due  to  the  arrangement  i 
is  that  in  a  given  weight  the  proportion  of  activ* 
and  consequently  the  capacity  of  the  accumulat 
doubled.  This  accounts  for  the  tupenority  of  tl 
lator  from  the  triple  point  of  view  of  larg* 
lightness,  and  small  volume,  desiderata  whit 
tlif!icult  to  realise  in  traction,  lighting,  and  mar 
pulsion.  To  o>>tain  these  envelopes  a  sheet  of 
celluloid  is  iinmerse«l  in  hot  water,  and  when  $ 
softened  is  moulded  ii{K>n  an  iron  mandril  \ 
dimensions  and  form  required  for  the  envelope, 
of  the  Litter  are  then  cemented  together  with  cell 
made  by  soaking  celluloid  scrap  for  alK>ut  48 
acetone,  or  in  glacial  acetic  acid  mixed  with 
40deg.  If  .  of  s[>ecific  gravity  '826).  In  this 
rectangular  sheath  is  obtained,  to  which  is  fitted 
of  iin^^erforaied  celluloid,  of  which  the  edges 
ooiitcd  with  the  celluloid  glue.  Within  this  c 
i^iu-ed  the  cr-.J.  which  is  then  surrounde<l  wii 
•^  sill  iviste  formed  of  oxide  of  lead  mixed  wi 
sulphuric  arid  The  excess  of  active  material  hi 
rtnu'ved,  the  electnxie  is  subjected  to  a  cert 
of  press!ire  - »  :is  to  obtain  a  very  jKirout, 
homo»;oi:ttM:j  r.i:t<*  of  the  Aame  thickness  througl 

The  t\t\:ri^us  thus  p-oiv4red  are  exposed  U 
he.ir.  iiT.ii  «r.M  »^uite  «i'-y  are  wn^htd  with 
we'tfi  >r>t"»:  .re.  i»  ^i  then  M'iped,  after  which  ro's  o 
iritended  vi  V.  t:T»!:%in  the  proper  distance  bei 
e'f-r.u  !•:,<.  :i' ,:  :*  r.}»vi^te  any  contsit  lie  t  ween 
o:ewer:s.  i-..  A'T.i^bi.l  to  e.-*ch  fide  of  the  en^ 
n>.i:  s  .?'  ;he  a'*  xi-  irci-tioiud  celliili>iil  ghie.  Th 
:  >  a  :.:.».  M  :he  tlictr^iits  is  oi  a  bard  kind  of  wood 
ivrlit  :ly  w.i:<:r;i''>  f  by  moAus  of  a  celluloid  Hi 
:r.ic:io!'.  c».!'>.  bowevor.  i:  is  preferible  to  ci»n 
revipic".:  oviirc'v  A  ■  ewul-^d.  The  recipient  is 
niean$  oi  :i  frame,  to  wh'ch  is  attached  a  plate  o 
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i  of  traoBparent  celluloid,  through  which  the  level 
lukl  and  the  working  of  the  cell  may  be  examined. 
eumulator  being  mounted,  the  recipient  is  filled  with 
ted  water,  and  the  charging  operation  is  commenced, 
te  of  charge  may  be  as  high  as  three  or  four  amperes 
0  of  electrodes.  In  case  of  necessity,  this  may  be 
ed  without  any  disadvantage  other  than  a  less 
utilisation  of  the  charging  current. 
discharge  may  var^  from  one  to  four  amperes  per  kilo 
SB,  but  is  not  limited  to  this  rate.  In  fact^  these 
dators  will  support  without  damage  rates  of  discharge 
Q  or  eight  amperes,  or  even  of  18  to  15  amperes  (per 
:  plates)  when  a  great  expenditure  of  energy  is 
kL  These  intense  discharges  may  be  continued  for 
in  period  of  time. 

Electric  Constants, 

KM.F 2-4  volts. 

»t  2         ^, 

\y  per  kilo  of  electrodes 22  to  25  amp. -hours. 

icy  for  amp.-hours    95  per  cent. 

,  watt-hours    80        „ 

\  capacitv  of  22  utilisable  ampere-hours  a  mean  rate 
:harg8  of  from  one  to  three  amperes  per  kilo  of 
lea  nas  been  adopted.  A  higher  capacity  may  be 
id  at  a  lower  rate  of  discharge. 


LORD  KELVIN'S  PATENTS.* 

(Continued  from  page  2SS.) 

The  Elbctrostatic  Voltmeters. 

le  Yoltmaters  have  the  great  advantage  of  beine 
le  as  aoearate  measures  of  potential  on  direct  and 
ting  sjatems,  and,  being  electrostatic,  they  use  no 
bp  and  ooosequently  require  no  temperature  correc- 
They  are  therefore  free  from  the  causes  of  error  so 
mt  in  instrnments  of  the  electromagnetic  type, 
lecuMy  is  impaired  by  variations  of  temperature, 
neh  when  usea  on  alternating  systems  are  affected 
MB  dae  to  self-induction  varying  with  the  period  of 
Ikm.    The  chain  of  electrostatic  voltmeters  measures 

0  to  lOOyOOO  volts,  and  is  composed  of  three  distinct 
-viz.,  the  multicellular  electrostatic  voltmeters,  the 

1  electrostatic  voltmeters,  and  the  electrostatic 
L  Two  types  of  the  multicellular  instrument  are 
-one  with  a  horizontal  scale  for  laboratory  use,  the 
rith  a  vertical  scale  and  dead-beat  action  for  engine- 
ise.     The   ranges  of  the  separate  instruments,  as 

made,  are : 

OHtatic  voltmeter  {;jXn« 

f      range 
*'  •*         (bent of  rang 

{ran)(e 
beet  of  ran^ 
i       range 
'  *'         1  beet  of  rang 

/       range 
"  '*         i  best  of  rang 

,  „  lange 

I*  t»  II 

II  II  !l 

II  t>  II 

10,000 ;,  i(K>;oo<i 

maltioellolars,  an  shown  at  Fig.  2,  have 
I  than  thoee  given  above.     Their  rangen  correspond 
U>  '<  best  of  range.*' 

k  instruments  are  made  on  the  principle  of  an  air 
HSfy  having  one  of  its  parts  movable  about  an  axis, 
IS  inerease  or  diminish  the  capacity.  The  condenser 
iond  in  a  metal  case,  for  the  double  purpose  of  pro- 
|the  movable  part  bom  air  currents,  and  from  the 
ling  inflaence  of  any  electrified  body,  other  than  the 
portion,  differing  from  it  in  potential.  In  all  the 
psDts,  exeept  the  electrostatic  balance,  the  fixed 
liv  consist  of  two  sets  of  quadrant-shaped  cells  in 
b  eonneetion  with  each  otner,  and  formed  by  a 
■r  of  paimllel  brass  plates.    These  cells  are  fixed  by 


*,UreI«troBta«c  voltmeter  { be„['X„^, 

40  to 

lOO 
10<» 

r      range 

«0  „ 

240 

I*                                        11 

II 

\  bcHfc  of  range 

70  „ 

ISO 

[       range 
[best  of  range 

H0„ 

400 

It                                        It 

«« 

100,, 

240 

i       range 

200,, 

800 

n                           II 

II 

\  best  of  range 

300  .. 

600 

/       range 

600  „ 

1.6(K) 

II                           If 

1 1 

\  best  of  range 

700,. 

1.300 

1 

ti 

lange 

200,, 

4,000 

i» 

II 

400,. 

8,000 

II 

II 

»i 

800,, 

12,000 

t> 

II 

liOOO.. 

20,000 

■kiiUebaUoce    ... 

11 

BOOO., 

50,000 

an  insulating  support  to  the  case  of  the  instrument,  and  a 
terminal  pssssd  from  them  to  an  insulated  binding  screw  on 
the  outsiae  of  the  case. 

The  movable  portion  in  all  the  instruments  is  in  metallic 
connection  with  the  smrreimding  case.  In  the  multicellular 
voltmeters  this  connection  is  made  through  the  suspending 


FiQ  1— Molticelloltr  BlectrostAtio  Voltmeter. 

wire,  and  in  the  vertical  scale  voltmeter  and  electroiMb 
balance  through  the  knife-edges  which  support  the  movi^le 
part.  The  movable  portion  carries  the  pointer  which 
indicates  by  direct  readings  tho  difference  of  potential 
between  the  two  parts  of  the  condenser. 

The  action  of  the  instrument,  shortly  stated,  is  as 
follows :  when  the  fixed  and  movride  plates  are  con- 
nected respectively  to  two  points  of  an  electric  circuit, 
between  which  there  exists  a  difference  of  potaatial,  the 
movable  plate  tends  to  move  so  as  to  augment  the  electro- 
static capacity  of  the  instrument^  and  the  magnitude  of 


, ol*  puiMr  rsttd  by  Dr. 

i|*M  Sodsly  ef  Qlss^w,  Feb. 


Magnu?    Mac]ean   to 
23. 


the 


Fig.  2.— VerUcftl  Sc«l«  Multicellular  BlectroetaUc  Voltmeter  for  LowTenaion 
CircuiU  (Bogine-Room  Pattern). 

the  force  concerned  in  any  case  is  proportional  to  the 
square  of  the  difference  of  potential  by  which  it  is  pro- 
duced. In  the  use  of  the  vertical  and  electrostatic  balance 
instruments  this  force  of  attraction  is  balanced  by  the 
horizontal  component  of  a  weight  of  any  convenient 
amount  hung  on  the  knife-edge  in  connection  with  the 
movable  part,  while  in  the  case  of  the  multicellular  it  is 
balanced  by  the  torsion  of  the  suspending  wire. 

Thk  Multi(KLLUi.ar  Elkctrostatic  Voltmetebl 
The  arrangement  of    the  parts  of  this  instrument  is 
shown  in  Fig.  3.     This  figure  applies  to  an  early  form 
of  the  instrument,  and  differs  in  two  uui»t»tAT^  ^l  <\<^J^\\ 
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from  the  voltmeter  as  now  made.  For  simplicity  in  manu- 
factare  the  ceUa  are  now  made  with  straight  l^acks^  and 
the  plates  looked  at  in  plan  are,  therefore,  tnangular 
instead  of  square.  A  coach  spring  has  now  been  interposed 
between  the  suspending  wire  and  the  spindle  carrying  the 
vanes,  as  explained  below. 

The  insulated  cells  are  formed  of  triangular  brass  plates 
fixed  into  saw  cuts  in  a  brass  back-pieco  so  as  to  be  equal 
distances  apart  and  accurately  parallel  to  each  other.  Two 
sets  of  these  cells  are  fixed  by  a  vulcanite  support  to  the  Kole 
plate,  so  that  their  plates  arc  horiKontal,  and  are  completely 
enclosed  within  the  brass  cylindrical  case  of  the  inatruincnt 
On  the  top  of  this  cvlindor  is  a  shallow  horii:ontal  circular 
scale  l)Ox  containing  the  scale  of  the  instmment,  and  having 
a  glass  cover,  which  serves  to  protect  from  current«>  of  air 
the  movable  indicator,  I,  and  the  scale  and  interior  parts  from 
dust.  For  the  movable  part  a  number  of  vanes,  V,  similar 
in  form  to  those  of  the  tjuadrant  electrometer  are  used. 
These  vanes  are  placed  parallel  to  mch  other  on  a  spindle 
with  distance  pieces  between  them.  The  top  end  of  this 
spindle  paases  thi-ough  a  small  hole  in  the  sole-plate  of  the 
instrument,  which  forms  the  bottom  of  the  scale  box,  and 
is  attached  to  a  small  coach  spring,  which  in  turn  is  secured 
to  one  end  of  a  fine  iridio-platinum  wire  suBpended  from  a 
torsion  head  at  the  top  of  a  vertical  brass  tube.  The 
torsion  head  may  be  turned  by  means  of  a  forked  key 


Fits.  3. 

provided  for  the  purpose,  and  is  clamped,  to  protect  it  from 
accidental  displacement,  by  a  cap  which  screws  on  to  the 
end  of  the  tube*  The  eoach  spnng  has  sufhcient  resilience 
to  allow  the  spindle  to  touch  a  guard  stop,  and  m)  save«  the 
iutpension  from  injury  in  event  of  the  instrument  being 
roQfifaly  set  down. 
Two  vorticAl  brass  repelling  plates*    which   also  act  as 

Eiard  plates  to  prevent  the  movable  part  from  turning 
lyond  its  prescribed  limits,  are  fixed  to  the  bottom  of  the 
sofeplate.  Theee  two  plates  carry  a  euide  nbte,  It,  with 
a  circular  opening  in  it,  through  whicn  the  lower  end  of 
the  spindle  pastes.  A  little  brass  disc,  or  head,  D,  is 
attached  to  the  end  of  the  spindle,  suhiciently  large  to 
prevent  ita  passing  back  through  the  hole  in  the  guide 
plate.  Thus  the  movable  part  is  effectually  secured  from 
iwin^ng  about  so  as  to  be  injured,  and  by  no  possibility 
eaa  it  oome  into  contact  with  the  insulated  quadrants. 
When  the  instrument  is  level,  the  spindle  hangs  free  by  the 
suspending  wire,  so  that  the  xhne^  are  horizontal,  and  each 
is  in  a  plane  exactly  midway  between  those  of  two  contiguous 
oondfliiaer  plates. 
An  alummiam  needle  attached  to  the  top  of  the  spiodle 


indicates,  on  the  horisumul  circular  leale  fixed  ki  i 
side  of  the  sole^plate,  the  differenee  of  poUmtialj 
the  movable  and  fixed  portions  of  the 
readings  in  volts. 

Engine  Boom  PatUm  Multiediular, — ^Tbe 
the  instrument  given  above  refers  to  the  he 
or  laboratory  pattern.     In  the  new  ongine^r 
the  parts  are  m  every  way  similar,  but  the 
ha»  a  vertical  scale.     A  vane  attached  to  the  i  _ 
in  an  oil  dash  {)0t,  and  gives  the  inslnimeat  a 
action, 

PortabUit^, — A  small  thumb  screw  is  ploeed  in  1 
of   the  base  plate   below  the  inatnimeiit,  wl' 
scrt^wed  in  so  an  to  lift  the  weight  of  the  tpit  " 
from  the  suspending  wire  and  clamp  the  dt 
of  the  spindle  agiunst  the  guide  plate.     A  ltf| 
is  also  provided  similar  to  that  used  in  the 
instniments. 

A  switch  is  attached  to  the  insulated 
instrument  by  which  the  voltmeter  can  be 
circuit  wheti  desired.     The  switch,  after 
puts  the  case  and  the  insulated  colls  in  metellk  < 

Vkrtical  Elkctrostatic  Volt 

The  instrument  is  shown  in  Fig.  4,  and,  aa  mil  j 
the  insulated  quadrants  are  supported  with 


— t 


SA 


irt 


verticil,  and  only  one  large  vane  ii  oaed.     TUe 
plate  is  supporter]  in  a  vertical  poeittOQ  on 
that  the  plane  of  iu  motion  is  paralkil  la  die 
plates  which  form  the  insulated  quidnuiu.     Its 
has  a  fine  prolongation  which  lerrea  ae  a  j 
eating  the  deflections  on  the  sode  el  tbe 
At  its  lower  end  is  fixed  iJbe  kntfe^gt  for 
having  iu  length  perpendicukr  to  tba  pboi  i 
plate  moves 

In  order  to  save  time  in  taking  reedingi^  an  i 
ment  is   provided  for  checking  lEe  oerilfitiotia 
movable  plate,  and  stops  are  puioed  to  lioui  ill 
prevent  diiiiaije  to  the  poiniar*    One  of  iImm 
left  hand  one,  n  made  to  aet  as  a  eniiiMifl  for  tliel 
the  arrangoinent  for  portobility 

The  scale  ts  graduAled  frooi  0  to  W,  and  the  < 
reprcjietit  equal  differenees  of  ^olealnil--ihe  i 
tudeof  the  difference  perdiviaioabeiiiigd 
weight  in  use  at  the  time.     A  set  of  three 
with    each    instrument,   providing    for    three 
meesarement  in  the  proportian  Sf  1  :  2     #. 
instniment  shows  one  dtviibn  per  M  volii  with 
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itait  weight)  alonOi  one  division  per  100  volts 
I  medium  weight  hanging  on  the  link,  and  one 
per  200  volts  with  all  three  weights  on. 

The  Electrostatic  Balance. 

JTmogemeiit  of  the  parts  of  this  instrument  is 
Q  Fig.  5.  The  fixed  portion  of  the  condenser  in 
rament  is  a  brass  disc,  B,  which  is  supported  from 
aae,  S,  on  three  glass  pillars,  P.  The  disc  is  pro- 
ith  the  well-known  Thomson  "  hole,  slot,  and 
JTangement,  so  that  it  always  rests  in  exactly  the 
ntion  on  its  supports. 

e  thickly  coverod  with  indiarubber  passes  from  a 
,  T,  through  a  ghus  tube,  C  C  C,  and  makes 
m  with  the  disc  by  a  spring  contact,  the  glass 
ing  filled  with  paraffin  to  prevent  the  lodgment 
ure  and  give  great  resistance  to  disruptive   dis- 

A  sheath  formed  by  a  short  piece  of  glass  tube 
over  the  terminal,  T,  and  protects  it  from  beine 

by  accident.  The  base  plate  is  provided  with 
ew  levelling  feet.  A  brass  case  fits  upon  the  base 
d  fixed  to  its  top  is  a  metal  scale  box  with  a  glass 
ieb  contains  the  indicator  and  scale.  The  movable 
is  a  round  aluminium  plate,  supported  by  two  long 
lieh  pass  through  a  slit  in  the  top  plate  of  the  case 
oife-edge  stirrups  on  one  end  of  the  counterpoised 


Fig.  5. 

•The  whole  movable  portion  is  supported  by 
OB  two  brass  pillars  and  has  a  short  arm.  A, 
^-e&B  stirrup  at  its  extremity  attached  to  its 
Rie  weWKts  which  fix  the  constant  of  the  instrument 
1  this  iturmp. 

iutrument  nas  a  scale  with  divisions  corresponding 
t  differences  of  potential.  The  scale  is  graduated 
to  SO,  and  tluree  weights  are  provided  such  that, 
I  first  hung  on,  the  constant  is  250  volts  per  division ; 
I  second  weight  on,  it  is  500  volts  oer  division ;  and 
I  durd  weight  on,  1,000  volts  per  division. 

CTo  he  coniinued, ) 


REVIEWS. 


aad  Builders'  Prtos-Book.    By  \V. 

E.  and  F.  N 


YuUMJ. 

Spon. 


■^.fifth  aditum,  1898.     London  : 
iTork:  Spon  and  Chamberlain. 

Mttor  in  his  preface  to  the  twenty-fifth  edition 
idnable  handbwk  states  that  it  has  been  further 
ftLbat  still  in  Iroeping  with  the  original  plan  of  the 
The   arrangement  of    the  matter  in  alphabetical 

f  which  has  proved  so  useful  heretofore,  has  been 
Conerete,  fireplroof  ^oors,  and  granite  have  been 
|iasl  divisions,  and  a  chapter  on  electricity  has 


been  added,  giving  specifications  and  estimates  of  electric 
lighting,  installations  carried  out  by  the  author — ^lightning 
conductors,  electric  bells,  etc. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS,  liar.  10. 


At  last  night's  meetin^i;  of  the  Institation  the  following  were 
the  candidates  baUoted  for : 

AssocUUes.—Q.  Balfoar,  Temple  Electric  Works,  Dundee  \  E*  H. 
Barfiress,  Doris  Villa,  14,  Heath wood-srardens,  Charlton,  Kent  \ 
T.  P.  E.  Batt,  1,  Thomhill-villas,  Mannamead,  Plymooth  \  W.  R. 
Edwards,  Rosedale,  Weybridge,  Surrey ;  J.  E.  Elliott,  Chnroh- 

green.  Witney,  Oxon  ;  H.  P.  Girling,  Boxmoor,  Qaeen-street, 
helmsford ;  R.  Land,  43,  Parkhorst-road,  Holloway,  N.  ) 
R.  Marshall,  30,  Woodland  terrace,  Charlton  ;  Lieot.  C.  M. 
Playfair,  R.A.,  I.P.F.  Office,  St.  George's,  Bermoda;  M.  RaUing, 
139,  Finchleyroad,  Hampetead,  N.W.;  T.  E.  Ritchie,  5,  Duke- 
street,  Moss  Side,  Manchester ;  B.  S.  Singh,  the  Royal  Indian 
Engineering  College,  Cooper's  Hill;  H.  VST.  Watte,  the  Corpora- 
tion Electricitv  Wbrks,  Ayr,  N.B.;  J.  M.  G.  Wilson,  26a,  Cook- 
spor-street,  S.w. 

Students,— J,  J.  Chapman,  90,  St.  Paars-road,  Burdett-road,  E. ; 
J.  F.  Henderson,  4,  Belhaven-crescent,  Glasgow  ;  F.  H.  Hatbon, 
B.A.,  Trinity  College,  Cambridge ;  W.  G.  Laird,  5,  Garden- 
terrace,  Inderwick-rrad,  Hornsey,  N.  ;  W.  A.  Turqaand,  10,  St. 
Andrew's-road,  West  Kensington,  W.  ;  E.  B.  Ward,  care  of 
Messrs.  Beanland,  Perkin,  and  Co.,  electrical  engineers,  Leeds. 


FORTHCOMING  EVENTS. 


Friday,  March  11. 

PhartiUMa  Soelety.— At  Burlington  Hoase,  at  5  p.m.:  (1)  *'0n 
Dynamical  Ulustrations  of  Certain  Optical  Phenomena,"  by 
Prof.  J.  D.  Everett,  F.R.S. ;  (2)  **Oo  Properties  of  Liquid 
MUtoree,"  by  R.  A.  Lehfeldt. 

Instltntloiii  of  ClTll  SaglBeen.— Stodente'  meeting,  at  8  p.m., 
"The  Drainage  of  Cottage  Property,"  by  H.  C.  Adams, 
Stud.In8t.C.E. 

Saturday,  March  12. 

Instltntlmi  of  Beetrleal  BaglBeeni.—Stadente'  visit,*  at  10.90 
a.m.,  to  the  stations  of  the  Metropolitan  Electric  Sapply 
Company. 

Instltntlmi  of  Jnaior  ttiifntfrt  i^t  the  Westminster  Palaoe 
Hotel,  at  7.30  p.m.,  oonversasione. 

Monday,  March  14. 

Soelety  of  Arts.— At  8  p.m..  Cantor  lecture,  "The  Thermo* 
Chemistry  of  the  Bessemer  Process,"  by  Prof.  W.  N.  Hartley, 
F.R.S. 

Tuesday,  March  15. 

laatltatloii  of  Civil  Snglnears.— At  8  p.m.)  "Calcium  Carbido 
and  Acetylene,"  by  Henry  Fowler,  Assoc. M. Inst. C.E. 

Royal  InstitntleB,  Albemarlestreet.— At  3  p.m.,  Prof.  E.  Ray 
Lankester,  M.A.,  LL.D.,  F.RrS.,  on  *'Tbe  Simplest  Living 
Things." 

Wednesday,  March  16. 

Instttntton  of  UeotHoal  BaglBoeni.— At  7.30  p.m.,  students' 
meeting,  '*  1  olyphase  Motors,"  by  E.  E.  Tasker. 

Bofml  Meteorologioal  fkndety.^At  7.30  p.m.,  at  the  Institution 
of  Civil  Engineers,  lecture  on  '*  Photographing  Meteorological 
Phenomena,"  by  Arthur  W.  Clayden,  M.A.,  F.R.Met.Soc. 

Thursday,  March  17. 

Institatioii  of  Civil  XngiBeers.— At  8pm.,  the  sixth  "James 
Forrest"  Lecture  on  "Cleology  in  Relation  to  Engineering." 
by  Prof,  W.  Bovd  Dawkins,  M.A.,  F.R.S.,  Assoc. M.Inst. C.E. 
At  11  a  m.,  students'  visit  to  see  the  ventilating,  heating,  light- 
ing, and  drainage  arrangements  of  the  Houses  of  Parliament. 

Bofml  Institatioii,  Albemarle  •  street.— At  3  p.m.,  Tyndall 
Lecture,  "  Recent  Researches  in  Magnetism  and  Diamagnet- 
ism"  (Lecture  III.),  by  Prof.  J.  A.  Fleming,  M.A.,  D.So,, 
F.R.S..M.R.L 

FiBslmry  Teehnioal  CoUego. — At  S  p.m.,  L.  J.  Steele  on 
*'  Electricity  Meters  "  ;  third  lecture  of  course  of  five. 

Friday,  March  18. 

Royal  iBStttntlon.— At  9  p.m.,  "The  Bringing  of  Water  to 
Birmingham  from  the  Welsh  Mountains,"  by  James  Mansergh, 
V.-P.  In8t.C.E.,  F.G.S.,  M.R.L 

Saturday,  March  19. 
Institiilion    of  Bleotrioal  Xagloeers.— Students'    visit    to  the 

works  of  Messrs.   Easton,   Anderson,  and   Ooolden,    Erith. 

Train  from  Charing  Cross,  10.2  a.m. 
iBStttntliMi  of  JoBtor  BaglBeers.— Visit  to  Messrs.   J.   and  E. 

Hall's  refrigerating  machinery  works,  Dartford.    Train  leaves 

Charing  Cross  at  2.30  p.m. 
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NEXT,  PLEASE  I 

In  the  stellar  universe  some  comets  are  | 
visitants  to  regions  within  the  ken  of  man, 
the  sensational  literature  of  the  day  ''  Seeing  t 
tricity"  is  becoming  a  periodic  headline.  Tbi 
tigations  of  Hertz  are  forming  a  grand 
exploration  for  the  speculative  patc^otee,  for. 
from  that  source  or  from  the  unknown 
opened  out  by  Rontgen  -  ray  experimen 
explains  the  otherwise  inexplicable.  Prof. 
must  have  felt  a  glow  of  expectant  pride 
the  Chronicle  commenced  to  exploit  the 
discovery,  and  was  followed  by  almost 
paper  of  importance  in  the  kingdom.  P 
however,  the  Telegraph  of  Tuesday  has  ih 
delightful  article  upon  the  subject.  It  is  ape 
American  cousins  in  startUng  headlines,  an* 
readers  must  have  wondered  what  it  had  to  a 
about  *'  Seeing  at  a  Distance,"  or  '*  The 
Picture-Transmitter "  Adams,  Ayrtoii,  C 
and  all  that  galaxy  of  talent  that  labou 
long  and  so  ardently  over  the  scleuiun 
must  perforce  take  a  back  seat  to  the  ui 
Polish  schoolmaster  who  has,  accordini: 
Telegraph,  perfected  its  use  in  an  appara 
which  we  are  to  see  by  electricity.  \ 
dogmatism — we  are  dogmatic  ourselves  at  iu 
but  often  that  is  when  discretion  is  absent,  ai 
valour  is  present.  The  Telegraph's  corres[ 
has  as  little  discretion,  though  his  or  her  xi 
abundant.  There  may  be  a  schoolboy — we  car 
realise  that  there  exists  a  student,  much 
schoolmaster  or  a  professor,  who  could  do« 
as  follows  :  **  There  is  no  real  difficulty 
converting  rays  of  light  into  electrical 
impulses.  That  can  be  done  in  a  variety  o 
and  one  only  has  to  choose.**  We  lire  a 
reminded  of  a  somewhat  cynical  poet  namcN 
who  suggested  that  *'  Where  ignorance  in  bl 
folly  to  1)0  wise,"  as  having  provided  a  sei 
applicable  to  those  utterances  of  the  Tt:i 
Most  electricians — wo  cannot  say  all  U^cause 
Polish  schoolmaster  and  the  writer  to  the  Tcleg 
would  be  delighted  to  know  a  few  of  these  wayi 
methods  have  botJii  kept  wonderfully  secret,  i 
few  who  know  them  are  to  be  congratulated. 
is  well  known  to  electrical  students  is  thai 
experiments  have  been  carried  out  with  sel 
that  Adams  found  out  that  this  substance  cl 
its  resistance  under  the  action  oi  light.  Tt 
edition  of  Sloane's  *'  Electrical  Dictionary  **  i 
selenium  :  ''In  one  set  of  experiments  it  wai 
that  dififusod  light  caused  the  resistance  to 
the  ratio  of  11  to  iK  Full  sunlight  reduces 
one-half.  Of  the  spectrum  colours,  red  wai 
l>owerful,  and  the  ultra-red  region  still  more  si 
affected  its  resistance.'*  These  words  are  pr 
with  meaning  when  we  come  to  consider  tb 
posed  apparatus;  but  what  follows  is  still 
important — viz.,  *'  The  effect  produced  by  ei 
to  light  is  instantaneous,  but  on  removal  to  tb 
only  slowly  disappears.**  If  this  be  true,  hon 
the  rapidity  of  transmission  that  this  new  ap[ 
requires?  Here  is  the  TeUgraph$  account 
apparatus : 
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scermng  the  i^fpontas  there  is  much  to  be 
id  a  good  deal  of  it  ib  exoeed&D^f  technical. 
>paratus  at  the  transmitting  and  receiving 
)  are  to  be  connected  by  one  or  two  con- 
;  wires.  Each  apparatus  or  '  device,'  as 
termed,  contains  two  oscillating  mirrors, 
are  moved  at  exactly  the  same  time — 
Dnously  is  the  word — by  means  of  electro- 
ns. If  the  devices  are  joined  by  a  single 
»nly  one  point  of  the  pictmre  can  be  seen 
ime  (bat  this  does  not  in  any  way  interfere 
he  result),  so  that  the  mirrors  have  to  be 
id  in  such  a  way  that  in  any  position  and 
moment  they  will  bring  but  one  ray  into  that 
the  apparatus  which  converts  the  differences 
into  differences  of  electric  current.  The  rays 
I  pointed  out,  changed  into  currents,  which 
strength  according  to  the  colour  of  the  light 
I  by  the  several  points  of  the  picture.  These 
us  converted  produce  at  the  receiving  station 
sponding  effect  in  the  electromagnet  ('  ener- 
),  and  the  prism  moves  m  such  a  way  that  only 
f  a  similar  kind  of  light,  falling  on  the  prism, 
decomposed  and  transmitted  to  the  receiving 
.  The  light  employed  for  the  prism  may  be 
ncandescent  light  or  sunlight.  The  mirrors 
the  apparatus  are  made  by  coating  the  reilect- 
fifibce  of  a  mirror  with  a  mass  which  is  not 
jrent,  and  by  making  a  scratch  so  as  to  pro- 
reflecting  surface  in  the  form  of  a  narrow  strip, 
uaining  details  dealing  with  the  method  and 
ces  for  breaking  up  lines  into  points,  con- 
differences  of  light  into  differences  of  current, 
a  nature  to  delight  a  scientist  and  take 
bwebs  off  an  optician's  heart,  but  they 
leave  the  general  reader  where  they  found 
not  a  trifle  worse.  It  is  emphatically  a 
f  goin^  farther  and  faring  worse.  The 
tion  bristles  with  *  selenium  cells,'  *  ener- 
i  of  electromagnets,'  '  abscissiB,'  and  *  mirrors 
mously  oscillating  about  horizontal  axes,' 
tier  analogous  phenomena.  The  essential 
i  that  now,  at  last,  we  have  an  invention  by 
>f  which  not  only  photographs,  but  pictures, 
ransmitted  to  a  distance  with  every  gradation 
;  and  shadow,  colour  and  hue." 

have  itaUcised  a  few  words  in  the  above 
because  the  statement  does  not  harmonise 
Dmmon  knowledge,  as  stated  by  Sloane. 
rerse  action  is  not  so  instantaneous  as  the 
ind  many  of  the  variations  in  the  light  must 
le  reverse  order.  As  to  the  apparatus  at  the 
ig  end,  we  confess  to  an  inability  to  under- 
I.  That  the  impingement  of  light  upon  selenium 
Be  a  variation  in  its  resistance  is  granted, 
\  know  of  no  previous  apparatus  that  con- 
\  variation  of  current  at  the  receiving  or 
ler  end  into  light.  There  are  dozens  of 
ms  which  naturally  rise ;  one  only  need  be 
D«d— the  proportion  of  the  total  resistance  of 
Bait  that  is  variable.     The  selenium  cannot 

whole  resistance  to  the  current,  and  may, 
I,  have  a  comparatively  small  resistance  to 
(  the  other  parts  of  the   circuit,  yet  there 

only  variation  possible.     All   things   con- 


sidered, may  we  not  venture  to  look  upon 
this  exploitation  of  a  patent  with  these  astounding 
preitensions— which  the  Daify  Nmvs,  following  the 
lead  of  the  other  moniing  pspezs,  emi^asseB 
in  its  issue  of  yesterday— thioogh  the  columns 
of  non-technical  papers  as  an  attempt  to 
impose  upon  the  credulity  of  the  non-technical 
public,  and  expect  to  shortly  hear  of  the  formation 
of  a  company  which  will  attack  their  pockets  as 
well  as  their  credulity.  If  there  is  anything  in  the 
patent,  -surely  the  first  persons  to  have  the  matter 
before  them  would  be  the  scientific  men  who  have 
studied  the  subject,  who  have  some  knowledge  of 
the  laws  of  light  and  of  electricity.  We  venture 
to  say  the  Royal  Society,  or  the  Physical  Society,  or 
the  Electrical  Engineers,  would  welcome  a  paper 
upon  the  subject  which  contained  information  about 
a  really  new  discovery.  So  far,  the  articles  all  seem 
to  be  based  upon  interviews  with  the  patent  agent, 
and  so  far  the  information  given,  when  carefully 
examined,  does  not  point  to  a  workable  apparatus. 
We  strongly  condemn  this  method  of  exploitation 
by  sensational  headlines  and  articles,  and  warn  our 
readers  to  keep  a  very  open  mind  till  the  much- 
talked-about  apparatus  has  been  under  the  examina* 
tion  of  men  who  understand  the  matter. 


ELECTRICAL    ENGINEERING    PLANT 
SPECIFICATIONS. 


For  some  time  past  the  question  of  the  conditioDs 
appearing  in  specifications  as  commonly  issued  by 
consulting  engineers  and  local  authorities  for  electrical 
plant,  has  \^n  receiving  the  attention  of  electrical 
engineers  in  this  country. 

A  very  general  feeling  has  been  found  to  prevail  that 
the  regulations  which  commonly  govern  the  execution 
of  building  and  similar  works  do  not  satisfactorily 
apply  to  electrical  contracts,  where  the  conditions  of 
supply,  execution,  test,  and  subsequent  use  differ  widely 
from  the  comparatively  stereotyjped  procedure  in  the 
former  case.  Llectrical  manufacturers  and  contractors,  on 
their  side,  complain  that  the  conditions  of  electrical  specifi- 
cations in  the  past  have  placed  them  too  unreservedly  at 
the  mercy  of  the  purchaser's  engineer ;  while  consulting 
and  municipal  electrical  engineers  in  many  cases  disapprove 
of  the  excessive  responsibihties  which  they  are  called  \x[yon 
to  bear  under  such  specifications,  and  of  being  forced  into 
occupying  a  judicial  position  which  properly  pertains  to 
the  law  or  independent  arbitration. 

The  result  of  general  ventilation  of  the  subject  in  the 
Press  and  electrical  engineering  circles,  has  led  to  its  being 
taken  in  hand  by  the  two  organised  bodies  representative 
of  the  respective  interests  of  the  contractor  and  the  pur- 
chaser—  viz.,  the  Electrical  Engineering  Plant  Manu- 
facturers' Association  and  the  Municipal  Electrical 
Association. 

These  associations  recently  appointed  representative  com 
mittees  to  meet  in  conference  and  thoroughly  discuss  the 
subject,  with  a  view,  if  possible,  of  agreeing  upon  a  model 
specification  to  serve  as  a  basis  for  future  guidance.  Their 
labours  have  already  resulted  in  the  settlement  of  certain 
standard  clauses  upon  a  number  of  points  in  respect  of 
which  there  has  been  much  divergence  of  opinion  and 
friction  in  the  past,  and  it  will  no  doubt  prove  possible,  as 
it  is  clearly  desirable,  to  add  to  these  in  future,  and  as 
occasion  offers,  until  an  agreed  standard  specification  is 
available  which  will  cover  all  the  essential  contingencies  of 
electrical  contracts. 

These  clauses  are  now  published  in  the  hope  that  they 
may  be  generally  accepted  by  consulting  engineers  and 
local  authorities  as  an  equitable  adjustment^  at  the  hand« 
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of  thoroughly  qu&lifidd  experts  representative  of  the 
intaresta  of  buyer  und  seller,  of  past  differences  and  sources 
of  dispute,  and  that  they  may  be  embodied  in  future 
specifications  for  electrical  plant. 

The  committees  have  so  far  confined  themselves  to  dealing 
only  with  what  may  be  described  as  the  commercial  con- 
ditions usually  appearing  in  electrical  specifications,  and 
have  left  the  purchasers  engineer  free  to  specify  the 
character  of  plant  he  considers  desirable^  and  the  technical 
conditions  which  it  is  to  fulfil.  A  feetiog  has^  however, 
been  stoadily  growiog  that  some  efforts  should  be  made  in 
the  direction  of  standardisation,  as  far  as  possible,  of  the 
technical  fealiirea  of  electrical  specification^^,  thereby  enabling 
the  purchaser  to  buy  cheaper,  to  obtain  early  delivery,  and 
to  secure  freedom  from  the  inevitable  risk  attendant  upon 
new  designs  and  patterns ;  while  the  manufacturer  would 
reap  the  advantages  connequent  upon  specialisation  and 
repetition  in  manufacture. 

It  is  accordingly  greatly  to  be  hoped  that  it  may  prove 
possible,  as  time  goes  on,  to  extend  the  scope  of  the  present 
foundation  of  a  standard  specification  until  all  ihe  essential 
features  of  a  contract  based  on  experience  and  equitable 
compromise  are  included,  aud  so  ensure  a  satisfactory 
outcome  both  for  the  intelligent  buyer  and  the  honest 
contractor. 

FiiorosBP  Stanuard  Clauses  won  A^oition  amonu  the 
Gkneeal  Cosmtioks  of  Specifications  roa  Elkctbical 
EsfoiifBEEiNi}  Pla^t* 

Drawifi^. — ^Tlie  ooatraotor  shall,  at  his  own  expense,  supply 
to  the  parchaser  copies  of  the  drawin^^  oeceaaary  for  the 
erection  of  the  works  under  the  contract,  but  shal)  not  be 
called  upon  to  fumiah  constructional  details  further  than  in  the 
opinion  of  the  engineer  are  re<|aired  for  the  purposes  of  the 
contract*  If  the  contractor  shall  be  called  upon  to  supply 
additional  copies  of  the  drawings,  thej  shall  be  paid  for  at  a 
fair  price  to  be  arranged.  The  engineer  shall,  in  additionf  have 
the  right  at  all  reasonable  timea  to  inspect  any  drawings  of 
any  portion  of  the  plant  oontractod  for  at  the  works  of  the 
manufacturer. 

Poictfi  iff  EngiMtf  t^t  Hcjf^ct  MakriaU  or  Vniy  Wurhi. — The 
engineer  may  from  time  to  time  during  the  execution  of  the 
contract  vary,  increase,  or  reduce  the  contract  works,  and  may 
order  any  work  or  portion  of  work  executed,  or  partially 
exifecuted,  to  be  removed  or  altered,  and  the  difference 
of  cost  occasioned  by  any  variation^  addition,  omiBfiion, 
removal,  or  alteration  as  aforesaid  shall  be  added  to  or 
deducted  from  the  contract  price  as  the  case  may  retjuire,  and  the 
amount  of  such  diffierence  shall  bo  ascertained  and  determined 
in  accordance  with  the  rates  speciGed  in  the  schedule  of  prices 
set  out  in  the  schedule  to  the  contract  so  far  as  the  same  may 
be  applicable,  and  where  the  same  are  not  applicable  then 
acoording  to  such  rates  or  prices  as  shall  be  fair  and  reasonable  ; 
•ooh  prices  in  case  of  dispute  shall  be  referred  to  arbitration  as 
h«rein  provided.  No  addition  shall,  howevtir,  be  made  to  the 
contract  price  in  respect  of  any  such  variation  of,  or  addition  to, 
the  said  works  unless  the  instructions  for  the  same  shall  have 
b^an  iciven  by  the  engineer  in  writing,  nor  unless  such  instruc- 
tions shall  state  that  the  matter  thereof  is  to  be  the  subject  of 
An  extra  charge.  A  decision  of  the  engineer  to  reject  materials, 
or  require  workmanship  which  is  in  his  opinion  defective  to  be 
amended,  shall  be  obeyed  by  the  contractor.  If  the  contractor 
shall  so  desire,  and  of  such  desire  shall  give  notice  in  writing  to 
tlie  purchaser  within  72  hours  after  receiving  nctioe  froui  the 
engineer,  the  fjuoation  involved  in  any  such  decision  of  the 
engineer  may  be  submiited  to  arbitration  as  herein  provided. 
The  contractor  shall  not  under  these  circumstAucee  cease  to 
proceed  with  the  execution  of  the  contract,  to  the  prejudice  of 
the  purchjuier. 

Datt  i'f  Complttion  oj   }Ftirk%  atvl  Fnialtifi,—The  contractor 

shall  within  a  period  of  from  the  date  of  the  order  of  the 

engineer  to  oommeaoe  the  contract  works  (and  time  shall  in 
this  respeot  be  of  the  easence  of  the  contract)  coaiplete  the 
whole  of  the  contract  works,  and  make  good  all  damage  done 
to  the  roads,  buildings,  or  other  pn^perty  of  the  purehaMTt  and 
dll  up  all  holes  and  trenches  which  may  have  been  dug,  and 
level  any  mounds  or  heaps  of  earth  that  may  have  been  made, 
and  reinjftate  all  works,  property,  matters,  and  things  disturbed 
or  damaged,  and  dolivor  up  to  the  purchaser  the  said  works 
oomplale  to  the  satiaf action  of  the  engineer  ;  and  in  case  the 
oontraetor  shall  make  default  in  performing  and  obsorving  the 
profiaiona  of  this  clause  within  the  |>eriod  hereinbefore  limited, 
or  within  any  extension  of  the  aame  period  which  may  be 
granted  under  the  powers  herein  contained,  the  oon tractors 
shall  aadl  wilt  pay  Ui  the  purchaser  on  demand  as  ascertained 
and  liquidated  damages,  and  not  as  a  penalty,  the  sum  of  £  — * 

*  N.Bk^Under  no  eIroiimslacioeB  to  sKOeed  1  per  oeotam  per 
ol  tbi  oQolraol  valnai, 


for  each  and  every  week  which  shall  elsns«  bi^wi 
tion  of  the  period  limited  by  this  o&tiaa,  or  aM 
thereof  which   may   be  granted  as  aforesdd,  and  I 
performance  and  observance  by  the  contiaolor  of 
of  this  clause,  unless  the  execution  ol  the  ooom 
have  been  delayed  by  an  unreasooabla  Mrike  ol 
excessive  inclement  weather  ailMtng  the  5^*^^ 
tractor,  or  by  any  cireumatancee  over    whidi 
sh%l]  have  bad  no  control,  provided  that  no  i 
accrue  as  payable  by  the  oontractor  to  the  i 
time  when  the  plant  is  coropleto  and  ready  to  be^ 

Firtrer   of    Purchoitr  to   Ute    Wnrka   dtsrmff   "" 
purchaser  shall  have  power  to  use  any  pofikM  j 
reasonably  capable  of  use  at  any  time  during  m 
contract,  and  also  pendinff  any  arbitration,     la  i 
ever,  the  contractor   shsll  be  entitled  to 
rental,  a  sum  equal  to  5  per  centum   per  «o 
amount  withheld  in  respect  of  any  macninery 
6ci&l  use,  and  not  paid  for. 

Patjm^nU, — During  tbe  prof^ess  of  the  works,  ai 
as  poesible  after  the  expiration  of  each  month,  tke 

shall  be  entitled  to  payment,  on  the  eagioeera  ' ^ 

75  per  cent,  of  the  value  of  the  work  executed  on  tbe  ^ 
plant  delivered  on  the  sito  during  the  month,  until 
of  25  per  cent,  of  the  value  of  the  executed  work 
the  purchaser  m  equal  to  10  (ter  cent,  of  the  total  j 
contract*  Thereaftor  the  contractor  shall  be  entitf 
payments  as  before  equal  to  90  per  eent^  ol  Ilia 
remainder  of  the  executed  work,  untU  the 
completed   for  continuous   effective  uaige   by 
whereupon  he  shall  become  entitled  to  one^bau  of  I 
moneys.     The  remaining  half  ol   the  retaiftioi 

be  payable *  months  Uter.     The  purehaaer 

be  entitled  to  retain  Ruch  sum  of  money  aa,  in  thM  < 
the  engineer,  fairly  represents  the  prejudice  to  ^m 
arising  out  of  incompleto  or  defective  detailst  ootil    ' 
ment  of  such  details  to  the  satiafaotion  of  tlia 
cases  where  the  contractor,  although  willing  eo  to^ 
to  repair  defects  in  certain  parts  of  the  oontn 
Hocjuence  of  the  purchaser  not  being  able  to 
into  his  hands  for  the  re<|uisite  time,  owing  Uk  I 
use,  the  contractor  shall  be  paid  in  full  for  audi  ] 
contract  works  on  giving  an  undertaking,  with 
satisfaction  of  the  purchaser  if  required,  to 
as  soon  as  the  same  can  be  placed  in  his  hands  forj 

Ceriifxcatti^  of  Enointer. — The  engineer  shall 
time  issue  his  certinoatee  in  aooordanoe  with  the  i 
to  payments,  and  payment  shall  be  made  to  the 
the  earliest  possible  date.     Certificatea  of  tha 
than  the  final  certiticato  shall   not   be 
evidence  as  to  the  suffiGtenoy  ol  any  work  or  i 
they   relato,    nor  shall  they  relieve  the 
liability  to  make  good  aQ  deleoCe  at  pcorided  bfj 
The  contractor  when  applying  lor  a  oertifioale  i  ^    " 
furnish  to  the  engineer  an  approximate  i 
of  the  work  executed  and  matorials  dettversd, 
original    estimato.     When   the  contract  wcirks  ahall ' 
pletod,  as  referred  to  in  the  clause  relating  to 
contractor  shall  be  entitled  to  call  upon   the 
certiticato  to  that  effect.     In  oaae  ol  the  refusal  oil 
to  grant  such  oertifiaato  when  oalled  tipon  hv  Ihe  i 
do  so,  this  refusal  shall  be  subjeot  to  appeal  nacUi 
tion  clause  herein  contained* 

MaifUentinct  ami  LimitatwH  of  lUtpwuiMitf  ^ Om 
The  contractor  shall  be  responsible  for,  mod  umSt 
maintain   and   uphold   in   good  and  naT 
accordance  with  the  speoincattoo,    li^ 
exoepted,  all  and  every  part  of  the 

of months*  from  the  dato  ol  oompMoo  ol 

as  certitied  by  the  engineer. 

A rbitrat km.— In  oase  ukj  diiMifte  or  

between  the  purchaser^  or  hie  engineer  OA  hit 
oontractor,  either  during  the  progreiB  ol  Che  w« 
determination,  abandonment,  or  breach  of  the 
the  construction  of  the  contract,  or  as  to  the  i 
any  extra  charge,  or  as  to  the  wtthhoWng  by  the 
any  certificate  to  which  the  oontimctor  may  oUim  to  hel 
then  either  party  may  within  72  boon,  bnl  not 
the  other  notioe  in  writing  of  the  eairtitee  nl  wm 
dilference,  and  such  dtsputo  or  diilhreiiee 
arbitration,  which  arbitration  shall  he  ~ 
sion  to  arbitratUHi  within  the  meaning  ol  the  Ar 
1886. 

The  above  clausea  have  been  %DproT9d  on     . 
Electrical   Engineering   Plant   Mannfaetiirif 

by  IL  Percy  Selloo,  Brash  Electrical  Eo^ 

Limited ;  it  E  B.  Crompton,  Crompton  nod  i 

A.  R  Blackburn,  Electric  Constntction  Cotapi 

B.  Z.  de  Ferranti,  S.  Z.  dc  Fermnit,  LiattM  ^ 

*  N.B,^ Under  no  circamstanoep  to  exoeed  l*i  i 
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airier  and  Ca,  Limited  ;  W.  B.  Esson,  Johnson  and 
;  and  on  behalf  of  the  Municipal  Electrical  Associa- 
A.  H.  Oibbingi^  president;  C.  H  Wordingham 
W^right^  pastrpreddentB ;  A,  Gay,  G.  Pearson,  T.  P. 
ant|  and  A.  B.  Mountain,  members  of  council. 


QUBSnONS  AND  ANSWERS. 


r  this  heading  we  insert  questions  and  answers 
•ctical  character  relating  to  central-station  work, 
f  work,  or  construction  work ;  and  for  each  suit- 
lestion  offer  one  shilling^  and   for    the  best  solu- 

any  question  we  offer  ten  sJUllings,  We  also 
I  skiUvngs  for  every  other  answer  we  print      The 

to  any  question  should  be  sent  within  10  days 
e  question  has  appeared,  and  should  be  written  on 
I  of  the  paper  only.  We  would  call  the  attention 
)  sending  in  answers  to  the  fact  that  the  neatness 
(ketches  sent  in  is  considered  when  marking  the 
values  of  these  answers.  Questions  may  be  sent 
ame. 

Questions. 

DSB  the  relative  advantages  of  (a)  forced  lubrication, 
(&)  lubrication  by  spLuuiing  for  engine  bearings. — 
^.  B. 

niing  that  no  two  different  types  of  alternate-current 
rformen  '*  bank ''  or  parallel  correctiy  together  at  all 
I,  at  what  point  of  the  load  is  it  most  advisable  to  have 
1  parallel  correctly — t.e.,  to  give  the  same  voltage. — 

Answers. 
36. — How  is  the  efficiency  of  a  gas-engine  determined  1 
intwer  to  No.  38  (awarded  IQs.), — In  this  question 
Runed  that  both  the  total  and  mechanical  efficiencies 
lirei  To  obtain  these  quantities  the  following 
laiy :  (1)  A  suitable  indicator  and  gear.  The  high- 
rm  of  Crosby's  or  Schaffer  and  Budenberg's  gas- 
ndicator  wotdd  be  about  the  best  to  use.  A  very 
fK  is  that  invented  by  Mr.  Grover,  in  which  it  is 
to  couple  and  uncouple  the  cord  without  slowing 
b  engine ;  the  motion,  of  course,  being  taken  in 
naiy  way  from  the  piston  by  a  rod  bolted  rigidly 
d  projecting  out  of  the  ena  of  the  cylinder.  (2) 
rm  of  friction  brake,  generally  consisting  of  two  or 
pes  placed  over  the  flywheel  and  kept  in  position 
rim  by  wood  shoes  at  intervals.  Weights  are 
I  to  one  end  of  the  strap,  while  the  other  end  is 
d  to  a  spring  balance  fastened  to  the  floor.  (3)  A 
mnter,  preferably  one  of  the  tachometer  or  direct- 
type.     (4)  A  gasmeter  for  determining  the  total  con- 

0  of  gas.  (5)  A  water-meter  for  determining  the 
fA  water  used  in  the  jacket.  (6)  The  calorific  value 
^  must  be  determined  at  frequent  intervals.  Then, 
idjusted  all  the  indicator  gear  and  seen  everything 
Isr,  diagrams  should  be  taken  at  frequent  intervals, 
10  minutes;  springs  varying  from  ^  to  ^\y  will 
id  most  miitable  for  this  purpose.  From  these 
■  the  average  of  pressure  can  be  obtained  by  means 
ihumeter  or  other  form  of  diagram  averager. 
Bgbies  working  witfai  the  "  Otto "  cycle,  deductions 
SBade  for  the  power  lost  in  the  pumping  strokes. 
H  must  be  taken  to  find  the  value  of  this  quantity  ; 
h  YiAt  spring  of  about  y\^  to  ^V  ^^^^  ^  found 
w£,  care  being  taken  not  to  damage  the  indicator 
As  ezjriosion  stroke.  Next,  the  explosions  per 
■ost  be  accurately  recorded  while  these  cards  are 

Am.  In  most  engines  tiiese  can  be  counted  by 
ifaa  oidinary  watch.  A  still  better  way  is  to  have 
■chanisw  actuated  by  the  ^as-valve,  and  unless  the 
Bkws  fire  this  method  is  bound  to  be  correct. 
&ated  horse-power  can  be  found  from  the  formula, 

-I  where  P  is  the  average  pressure,  L  length  of 

Isrea  of  cylinder,  and  N  the  number  of  explosions 
Ma  Frequent  l»rake  readings  must  be  taken  in  the 

1  between  tha  iikKeator  diagram  records.    To  do 
bake  strap  is  well  lubricated  with  graphite  or 

hir  good  lobricant ;  o(tep  it  i^  necessary  to  ruq 


water  on  the  inside  of  the  rim  to  keep  it  from  dangerously 
overheating.  KnOVvn  weights  are  then  hung  on  one  end 
of  the  strap.  To  get  the  net  brake  load^  the  reading 
of  the  spring  balance  must  be  deducted  from  these 
weights.    Then  brake  horse-power  is  given  by  the  formula, 

— ^  where  R  is  the  radius  of  the  flywheel  in  feet 

33,000  ^ 

(this  should  be  accurately  found  by  means  of  a  trammel), 

W  is  the  net  load  on  the  brake  in  pounds,  and  N  is  the 

number  of  revolutions  per  minute  taken  from  the  speed 

counter. 

Then      BrakehorBejwwer     ^ mechanical  efficiency. 
Indicated  horse-power 

In  good  gas-enginos  of,  say,  25  h.p.,  this  will  generally  be 
about  80  per  cent.  To  get  the  total  efficiencies,  mechanical 
and  brake,  the  quantity  of  gas  used  during  the  test  must  bus 
registered  by  a  reliable  meter.  A  correction  must  then  be 
made  for  temperature  and  pre&sure.  From  this  the  average 
consumption  per  minute  can  be  found.  An  analysis  of  its 
calorific  value  will  ^ive  the  British  thermal  units  per  cubic 
foot.  By  multiplying  by  772  (the  mechanical  equivalent 
of  heat),  then  energy  of  the  gas  in  foot-pounds  per  minute 
can  be  determined.     Then 

Foot-pounds  of  work  per  minute  (from  indicator  cards) 

Foot-pounds  of  work  per  minute  (stored  in  gas) 

=  total  efficiency, 
and 

Foot-pounds  of  work  per  minute  (from  brake  test) 
Foot-pounds  of  work  per  minute  (stored  in  gsA) 

=  total  brake  effideney. 

This  varies  from  18  to  21  per  cent  in  good  engines.  The 
chief  losses  are  those  which  occur  by  reason  of  the  high 
temperature  of  the  exhaust,  probably  about  1,000  C. 
in  most  engines,  and  the  heat  carried  away  by  the  jacket. 
To  accurately  determine  these  losses  is  a  somewhat  difficult 
matter,  but  an  approximation  can  be  got  by  measuring  the 
quantity  of  water  used  in  cubic  feet  per  minute  in  the  jacket, 
and  the  difference  in  temperature  of  the  water  at  entering  and 
leaving.  From  this  the  Board  of  Trade  units  and  foot-pounds 
per  minute  can  be  determined.  Deducting  this  loss  from  the 
difference  between  the  ^as  consumption  and  indicator  tests, 
we  get  the  energy  lost  m  the  exhaust  Roughly,  in  most 
engines  the  distribution  of  energy  is  as  follows :  utilised  as 
work  in  cvlinder,  24  per  cent.;  lost  in  jacket^  33  per  cent; 
lost  in  exhaust,  43  per  cent  No  account  has  been  taken 
of  the  gas  used  in  heating  the  ignition  tube  or  flame,  as 
the  case  may  be.  This  is  generiuly  best  registered  by  a 
separate  meter,  but  it  must  1^  addea  to  the  total  quantity 
consumed  to  get  thetotal  mechanical  and  brake  efficiencies. — 
H.  Bell. 


Answer  to  No.  38  (aioarded  5s.). — There  are  several 
ways  of  exi»*essing  the  efficiency  of  a  gas-enrine.  The 
ordinary  commercial  way  is  to  state  the  cubic  feet  of  gas 
used  per  hour  per  indicated  horse-power.  This,  however, 
is  not  accurate,  as  the  quality  of  the  gas  varies  in  different 
localities  and  at  different  times.  A  better  way  is  to  find 
the  calorific  value  of  the  gas  and  work  out  the  energy  of 
the  gas  used  per  minute,  and  express  the  efficiency  as  the 
ratio  of  the  indicated  or  brake  horsepower  to  this  energy. 
There  is  also  the  mechanical  efficiency  of  the  gas-engine — 
that  is,  the  ratio  of  the  brake  to  the  indicated  horse-power. 
To  find  the  calorific  value  of  the  gas  some  form  of  calori- 
meter is  necessary ;  a  very  good  one  is  "  Junker's."  In 
this  the  gas  is  burned  in  a  Bunsen  burner  placed  at  the 
bottom  of  the  calorimeter,  so  that  the  products  of  com- 
bustion pass  up  the  centre  and  down  tne  sides  through 
tubes  surrounded  by  water,  which  is  kept  flowing  uniformly 
under  a  constant  head,  entering  at  the  bottom  and  leaving 
at  the  top.  The  water  condensed  from  the  gas  is  collected 
from  a  drain  tap  and  weighed.  The  gas  passing  in  a 
certain  time  is  found  by  means  of  a  delicate  gasmeter,  and 
the  average  difference  of  temperature  between  the  inlet 
and  outlet  water  is  noted,  also  the  amount  passing  in  the 
given  time.  The  calorific  value  of  the  gas  in  British  thermal 
units  per  cubic  foot  will  be  the  average  rise  in  temperature 
of  the  water  in  Fahrenheit  degrees  mmtiplied  by  the  pounds 
of  water  passing  and  divided  by  the  cubic  feet  ot  ^\>ai^^ 
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F*rom  thin,  to^'get  the  u«efu1  value,  raust  be  subtracted  the 
reight  of  water  condeDsed  multiplied  by  the  ktenl  beat 
of  ste^m  plus  its  temperature  below  boiling  point.  The 
average  caloiific  value  of  a  fairly  good  coal  gas  is  about 
600  British  thermal  units  per  cubic  feet.  To  obtain  the. 
energy  per  minute,  multiply  the  cubtV  feet  of  gas  used  per 
minute  in  the  gas-engine  hj  the  ♦alorific  value,  and  by  778 
azid  divide  by  33,000  Thts  will  give  the  t^ota)  horse-power 
contained  in  the  gas.  The  indicated  horse  }Kiwer  is  obtained 
by  means  of  an  indicator  in  the  usual  way*  The  simplest 
aecttrate  wa}'  to  obtiun  the  brake  liorsc-power  is  to  use  an 
absorption  dynamometer,  A  useful  form  consiste  of  a 
double  rope  passed  completely  round  the  flywheel.  One 
end  passing  between  the  other  two  pieces  is  fastened 
through  a  spring  balance  to  the  ceiling  or  a  convenient 
beam,  and  to  the  other  end  are  hung  weights.  The  separate 
turns  are  kept  in  place  a  little  distance  apart  by  means  of 
blocks  of  wowl  fitting  loosely  on  t/O  the  nm  of  the  wheel, 
with    notches   in  for  the  ro}ie8.     The  brake   horse-power 

is   obtained  by   the   formula,    HJ\  -  (W-M^)r  x  2^n 

^  33,000 

where  W  and  m?  are  the  weight*  and  spring  balance  pull 
in  pounds,  r  is  the  radius  of  the  pulley  in  feet,  2  r  r  being 
the  circumference  of  the  pulley,  and  n  is  the  revolutions 
per  minute.  In  a  fairly  large  gas-engine  the  ga£  con- 
sumption should  be  about  16  to  20  cubic  feet  per  indicated 
horse  power  hour,  whilst  the  mechanical  efficiency  may  vary 
from  60  to  90  per  cent  The  brake  horse-power  may  be 
about  16  to  20  per  cent,  of  the  energy  contained  in  the 
ga«,-^P.  a  M. 

<JtmUim  N4K  39 —Tramway  motors  are  usually  ipeoified  to  have 
a  certniu  trnctive  effort  at  the  periphery  of  the  car  wheels 
when  the  car  is  travelliug  at  a  certain  speed.  How  is 
this  figure  arrived  at,  and  what  connection  does  it  bear  to 
the  lixe  of  the  motor  i 

Best  Ansmr  to  No.  39  (awarded  lOiJ.— The  size  of 
the  motors  required  for  the  electric  cars  on  a  particuLu* 
line  depend  on  (1)  the  weight  of  the  cars  ;  (2)  the  average 
speed  on  the  line  .  (3)  the  number  of  stoppages ;  and  (4) 
the  incline  and  curves  on  the  line.  To  simplify  the 
problem,  wc  shall  at  first  neglect  the  number  of  stoppages 
and  the  curves,  and  indicate  briefly  how  the  required 
tractive  effort  is  arrived  at.  Let  W  he  the  weight  of  the 
cjir  in  tons,  and  let  /  be  the  friclional  resistance  of  the 
nulfi  |»er  ton  weight  Thin  quantity,  /,  is  a  variable,  but 
the  limits  between  which  it  must  be  depending  on  whether 
the  lines  are  clean  or  muddy  and  dirty  can  be  got  from 
Mr,  Cfinradi's  tables.*  In  P'n gland  it  is  usual  to  take  the 
mtan  value  of  /  as  30lb.  Now  if  r  he  the  speed  of  the 
ear  in  feet  per  minute,  the  horse  power  on  axle  required  to 
overcome  this  frictional  reHistance  is  got  from  the  formula, 

33,000  (b.p,)«W/t- 

If  there  is  tm  incline  of  1  in  n,  then  the  additional  horse- 
power required  is  got  from  the  formula  : 

33,000  (h.p.)  =  2, 240  W -\ 

n 

Adding  theie  answers  together^  we  get  the  total  horse- 
Dower  required  on  axle  to  mount  the  incline  and  overcome 
irictioiuU  resistance.  Suppoee,  now,  that  the  diameter  of 
the  wheels  of  the  car  is  d  inches.     The  numl>er  of  re  vol  u 

tions  made  in  a  minute  will  be      J',  and  knowing  the  speed 

IT  a 
reduction  of  the  gearing,  this  will  give  m  the  number  of 
revolutions  made  by  the  armatures  of  the  motors,    A  little 
consideration  will  show   thai  at  this  speed   the   tnictive 
^effort  of  the  periphery  of  the  wheels  must  be  at  least 

w  /+  ^^aww 

IS  W9  take  into  aoeoatit  the  extra  pull,  P,  reouired  for 
itting  up  a  speed  of  v  feet  in  /  seconds,  it  can  be  shown 

p^  8,240.  W.p  ^  7  Wif 
"       32,60  Jf    "^if   * 
ry  to  uke  this  further  pull  into  account 


'  Eleeirio  EaUways  a|id  Tramwaya,**  hy  Fhiltp  Dawi^oti, 


when  the  numl)er  of  ttoppaget  are  fraquentt 
motors  sfiecified  will  lie  too  small,  and  so  it  will 
sible  to  keep  up  the  required  speeti  on  the  )in<^ 
are  many  curves  on  the  line,  then  we  ahall  have  t4 
the  value  given  to  /  in  the  above  fonnohi.  Thm 
value  of  /can  be  estimated  from  Mr.  Conradi'i  im 
Lbere  are,  in  general,  two  motors  o<i  the 
tractive  pull  required  is  divided  by  2  in 
one  motor 

Suppose,  then,  that  in  a  particular  ej»e  we  wiih 
a  Uvngenlial  force  of  l,600lb.  on  wheeb  33tfi.  in 
when  the  car  is  moving  at  12  mtl«9i»  an  botir.  Al 
the  wheels  are  making  124  revolutions  per 
the  gearing  reduce  the  speed  in  the  ratio  of 
in  the  General  Electric  motors,  then  the 
593  times  per  minute.  Now,  at  this  tpe«d  IIm 
motor  exerts  a  horizontal  pull  on  the  poHpHary 
wheel  of  8001b ,  and  hence  two  G.R.  800  motoiv 
required  for  our  car. 

Tramway  motors  are  generally  tested  in  iIm 
putting  a  belt  i*ound  a  car  wheel  connected  hy  Ikti 
gearing  to  the  motor,  and  noticing  the  diftni 
teTisions  in  the  dynamometers  when  ihe  car  wliii 
at  the  required  speed.  The  horizontal  pull  on  tbe  ^ 
of  the  wheels  is  nearly  always  proportional  to  tki 
taken  by  the  motor,  and  hence  the  ctirvc  of 
amperes  is  generally  a  straight  line.*  Id  ill 
mentioned  G  E.  800  motor  the  current  Uktn  al 
when  the  tpeed  of  the  armature  la  593  r»viilfli 
minute  was  50  amperes,  hence  it  wai  taking  fravi 

,  t.f ,  33  5  h.p.     The  power  actually  gi 


746 


800  ,  12  .  88 


i.f ,  25  6  b.p.     Hmct  to 


car  was 

33,000 

this  speed  w&s  77  per  cent.  At  higher  ipegda  III  ( 
was  less  and  the  horM^powet  taken  from  toe  tn>tk]rj 
At  lower  speeds  the  horse-power  uken  from  tli#  I 
would  be  greater  and  the  elficieiKy  \m^  I 
Dawson  in  thinking  that  the 
mot<^»rd  by  horsepower  is  thorooghlr  iUo^kdyH 
proper  method  is  to  state  the  tracUve  effort  j 
the  circumference  of  a  wheel  of  given  di 
gearing,  the  speed  reduction  of  wbidi  is  tui4 
motor  will  exert  when  making  a  certain  nunlwj 
tions  per  minute.— J.  C.  R-  ^" 

Ansu^  to  No.  39  {attanhd  S«.). — If 
suitably  attached  to  a  spring  inaerted  in  the 
trailing  car,  and  be  so  placed  that  it  may  trece  a 
paper  moving  below  it,  we  can  obtain  from  the  ordnn 
curve  so  traced  a  mean  value  for  the  draw  bar  pull 
to  move  the  car  along  a  road  under  condiiiona  wk 
at  the  time  of  the  experimeuL  The  ear  may  beprq 
animal  {>ower  c^r  meih^in  ''  hi*  latter  giving 
resulta.     It  i^  found,  in  nor.  tluil  tee  fd 

to  move  a  car  along  a  wcIMajd  level  Itnoi  ia  ebooi' 
ton  weight  of  car.  The  value  of  the  draw  b^pol 
nature,  includes  all  reaistancea  to  moiioii  up  le  ii 
ing  the  rolling  friction  between  tbe  wheeb  Slid  Ik 

Now,  a  self  propelled  vehicle  hea  no  draw-bei 
another  mode  of  expression  bi 
best  uroposed  so  far  is  the  inctive  force  at  ifae  « 
which  includes  all  resisunces  to  moibn  txtuolif 
case  of  the  draw  Ijar  pulL  Thus,  if  it  he 
propid  a  10  ton  car  along  such  a  Itneaa  ti  aj 
we  fibould  require  a  tractive  foroe  of  ae 
the  speed  is  to  be  10  miles  per  hour^  we  reqaiil^ 

5,280x10x300.^. 
60  H  S3.0M  ^ 

at  the  wheel  rims.    The  average  tflicianey  of 
single-reduction  gear  may  be  tMen  at  70  per  i 
fore  the  m(jt'>r  required  to  prooel  the  car  woaii 
develop  at  least   11  h.p.  in  tne  arin%tare  at 
correafK)nding  to  the  number  of  revoluiioiie  of 
to  travel  at  the  rate  required.    The  aixe  and 
motor  will  vary,  OBUrii  parihtu,  invenely  ae  Ike 
and  directly  as  theaiie  of  the  car  wheel* 

*  *'  Blectrie  B«flw»yt  and  Traaiway%"  hy  P.  th% 
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this  is  not  the  only  effort  required  of  the  motor.  It 
produce  an  extra  pull  at  starting  in  order  to  accelerate 
aae  of  the  car.  Thus,  if  we  require  to  get  the  car 
to  a  certain  value,  s^  in  feet  per  second  at  a  uniform 
in,     say,    t    seconds,    we    require    an     extra     pull 

—z lb.,  where  W  is  the  weight  in   tons,  and 

^alue  of  gravity,  which  may  be  taken  as  32ft.  per  second 
cond.  Further,  if  we  have  to  run  the  car  up  a  gradient 
per  cent,  we  require  a  force  W  x  22*40  x  w,  there 
no  appreciable  difference  in  the  sine  and  tangent  of 

S^es  of  slope  of  gradients  met  with  in  practice.     We 
erefore,  a  total  tractive  force 

T-Wx2,240|     ^-  +     •^-   +   ""    libs., 
Uxg     2.240     100  ) 

g  the  tractive  force  per  ton  on  the  level  and  the 

nt  term  to  be  taken  with  its  proper  sign. 

take  a  case.     Let  it  be  required  to  start  a  10-ton  car 

"est  up  a  gradient  of  1  per  cent.,  and  to  obtain  the 

ig  speisd  of  10  miles  per  hour  in  30  seconds.     Then 

ve 

130x32     2,240     100  i 
=  10  X  2.240  X  039, 
=  8741b.  nearly. 

motor  and  gear  have  a  combined  efficiency  of  70  per 
then  the  motor  must  give  a  pull  equivalent  to 
b.  on  its  spindle.  Such  a  motor  would  be  that  con- 
dd  by  the  General  Electric  Company,  anH  denoted  by 
irmnla  G.E.  800,  which  signifies  a  tractive  force  of 
at  the  wheel  rims.  It  is  usual  to  place  two  such 
I  on  a  car  in  order  to  overcome  the  resistance  on  bad 
md  going  round  curves.  They  are  controlled  by  a 
rhich  arranges  the  two  armatures  and  field  coils,  with 
ihuntB  in  various  orders,  with  the  object  of  reducing 
eessive  current  at  starting,  and  admitting  of  various 
I  to  be  utiUsed  as  may  be  required.— E.  W.  R. 

n  No.  40. — Describe  with  sketches  a  good  direct-current 
iik>r-8t%rting  switch  for  use  on  a  supply  company's 
ins.     What  is  specially  required  of  such  switches  ? 

Ansioer  to  No,  40  (awarded  \0s.). — There  are  many 
\  starting  switches  in  the  market  at  the  present  time, 


_  -  -^ -  V  _-        -^ — •—  ■'^^-.'"^^Ta 

-         _"^^  ^  ~  "'  --^^  -  ~^ 

jrj^rji^ti^ 
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-    z     'Its: 

her  requirements  are  needed  besides  being  able  to 

i  Botor  without  injuring  it.     If  a  motor  is  running 

(  a  constant  load,  and  the  supply  fails,  the  motor 

11  the  switch  is  left  on,  the  supply,  when  put  on 

will  find  the  motor  with  no   added  resistance  to 

the  rush   of  current.    To   prevent  damage,  some 

fttie  releasing  arrangement  is   required.     A  motor- 

g  switch  with  automatic  release  for  excess  currents 

'  daconttnued  supply  is   illustrated  above.     In  the 

ttl  the    switch    there  is  a    coiled    spring,   which 

li  keqi  the  eontact  bar  always  in  the  off  position. 

Ihc  handle  is  put  hard  on,  thus  cutting  all   the 

ppe  out,  the  iron  keeper  on  the  end  of  the  handle 


bar  comes  against  the  poles  of  the  upper  electromagnet, 
and  is  held  there.  The  magnet  is  wound  with  a  fine-wire 
circuit  connected  in  series  with  the  shunt  of  the  motor. 
Now,  if  the  supply  is  discontinued,  this  magnet, loses  its 
attraction  and  the  switch  flies  bftck,  giving  the  safety 
referred  to  above.  Another  fault  will  also  release  the 
switch,  for  if  due  to  some  accident  the  shunt  circuit  of  the 
motor  is  interrupted,  the  release  will  alfso  be  effected  and 
the  armature  saved.  The  lower  magnet  is  for  exces9 
current,  and  its  armature  acts  by  short-circuiting  the  upper 
magnet  coil,  if  the  current  in  the  armature  of  the  motor 
exceeds  a  certain  definite  limit.  This  limit  is  adjusted  by 
altering  the  nuts  on  the  screwed  spindle,  as  shown,  on 
which  the  armature  of  the  magnet  rests.  The  other 
features  of  the  switch  are  the  use  of  contact  jaws  for 
the  "on"  position,  which  give  a  large  smface,  and  the 
throw-off  spring,  which  helps  the  contact  bar  out  of  these 
jaws  when  the  electromagnet  release*'.  In  the  cheaper  and 
simpler  type,  one  electromagnet  in  the  shunt  circuit  only 
is  used. — F.  Bruton. 

Answer  to  No,  40  (awarded  bs,), — The  switch  sketched 
below  fulfils  most  of  the  conditions  required  of  a  starting 
switch  for  motors.  The  principle  on  which  it  works  is  as 
follows  :  On  swivelling  the  switch-arm  on  to  the  first  stop, 
the  shunt  winding  is  short-circuited  by  means  of  a  non- 
inductive  resistance.  Previous  to  the  arm  leaving  the  first 
stop,  it  makes  contact  with  the  bottom  segment.  A,  which 
puts  the  shunt  and  non-inductive  resistance  in  parallel 
across  the  mains.      Moving  a  little  further  round  on  to 
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No.  2  stop,  which  is  a  blank,  cuts  out  the  nOh-inductive 
resistance ;  going  on  to  No.  5  stop  then  coqapletes  the 
armature  circuit  and  starts  the  motor.  The  starting 
resistance  will  then  be  cut  out  in  "five  successive  steps. 
The  whole  switch  is  mounted  on  a  slate  base ;  along  tne 
top  of  this  there  are  a  number  of  studs  for  connection  to 
the  resistances,  the  other  ends  of  which  are  fastened  to 
corresponding  studs  in  a  slate  at  the  top  of  the  frame. 
This  frame  consists  of  two  cast-iron  sides  with  projecting 
headings  to  receive  the  above-mentioned  slates,  the  two 
sides  hSing  secured  together  at  top  and  bottom  by  means 
of  screwea  wrought-iron  rods.  The  resistances  are  covered 
up  to  prevent  any  externa]  damage  by  mos^oa  cA  ^^V\x^\k 


THE  ELECTRICAL  ENGINEER,  MARCH  U,  1898. 


o<^T6ii  aBding  m  the  grooves,  B  6.  The  whale  is  capable 
of  Mug  iMtfncd  to  the  wall  by  the  tugs  shown.  The 
HAiQ  leatuiif  I^At  a  starting  switch  should  combine  are  : 
h  ibould  eomplete  the  shunt  circuit  before  that  of  the 
•nDature,  and  should  cut  out  the  starting  resistance  in 
fairly  smalt  steps  so  as  not  to  have  anv  big  rushes  ol 
current  through  the  armature.  In  breaking  the  shunt 
thene  should  be  some  means  of  reducing  the  E.M.F.  in  the 
shunt  coils  80  as  to  prevetil  any  danger  of  rupturing  them^ 
and  also  to  minlmite  the  ^rk  at  toUl  break,  and  thus 
keep  the  contacts  in  gdod  oandition.  It  should  be  strong 
and  capable  of  stanobg  a  fair  amf^unt  of  rough  usage, 


ftLI^NK 


C— IHasmii  of  UoBOvcUoui, 

thoAld    be    free    from   any    complications,    and,   finally, 
modaimtdy  otMap.—H.  Bkkl. 

[NoTK. — We  have  received  several  oiher  answers  to  the 
above,  amongst  which  one  by  *'  F,  M.  M."  was  specially 
worthy  of  notice  but  for  the  ik  etches,  which  were  very 
roughly  drawn.  No  one  has,  however,  taken  yp  the 
ciueetion  of  slowly  switching  out  the  resistance,  which  is 
insisted  on  by  some  aupply  companies,— Ki\  E,  B.] 
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KIHGSTON*UPON-HULL 


The  following  is  the  fourth  annual  report  of  the  borough 
electrical  engineer  (Mr.  J«  K<  Edgcome,  A.M.LM.K,|  etc.) 
to  the  I.ightinji;  Committee  : 

I  bes  to  profont  herewith  my  report  for  the  year  eodinif  Dec,  31, 
IH97,  Celag  the  fourth  uifiuat  report  on  the  workiDff  ol  the  elec^ 
trielty  uacnrtakiBfc  of  the  boroogh,  and  I  with  to  uke  this  oppor- 
ttinlty  of  tbit^iDi^  the  membert  of  this  committee  and  the  Couocil 
geoenlljr  for  appointing  mo  consulting  dectrioal  engineer  to  the 
Corporation. 

/^resrneM  —  I  woeJd  oall  your  atlenUon  to  the  verv  aatiafactory 
pfOgrew  which  has  been  made  during  the  Laet  vi  monthR.  k 
PMNnoe  to  the  reveoee  labk  wiU  abow  ibat  after  the  payment  el 
al  Ive  workf  coau  for  geaeralion  ol  aliQliieity.  maintenatioe  aad 
ffltair  of  machltkery  and  laaliifl,  laxsi^  faiiBinoe,  and  all  rnaoene- 
meoi  expenses,  there  remaioe  a  balaoee  of  i»$l*  1^^  iM..  as  oe«' 
uated  to  €301.  3a  Id.  for  1890.  This  s«iiii  &■  eufBdeot  to  pay  the 
iii4ef«iC  for  the  year  on  the  oapiftal  eapewdsJ  oo  the  fOkuimukimg, 
littelag  a  baUiaoe  of  £43.  JSe.  Id.  tewarda  tbe  fmfmm^  eif 
priMlpat  I»  other  words,  if  feba  aoderlabiDg  were  tbe  property 
elpMH^Mwiyi  sodeient  proit  oa  tbe  works  his  beta  made  derlaic 
%mj  lo  mf  ittterest  at  tbe  rale  of  21|  per  oeat.,  aod  to  leave  a  sen 
el  iUa.  ISs.  14.  Id  bawl  k»  be  earriad  to  tbe  reserre  fund.  As, 
,  tbf  Qnppt'^  A'**  obliged  10  repay  bbe  oapital  borrowed 
'  aarplns  aClar  pajroMot  of  iatsteel  is  used  for 


el  iMs  oapijal  amoalljr,  the  balaaoe  being 


drawn  from  the  ratee  until  each  time  as  the  prodt  tball 
cient  to  pa7  off  each  year  both  the  intereet  aiid  tbe 
princip&t  due  annually.     Any  further  toerea«is  of  IIm 
these   paymentd  will   be  employed  tu  redeolAg  tba 
boroogh  generally,  but  the  fact  mu«t  not  be  loei 
the  end  of  the  period  for  which  each  loaa  Is 
payers  will  be  in  po9«eMion  of  a  property  to  ibe  ^<M 
loan«>  which  will  have  been  entirely  aoqotred  by  tbeni* 
will  be  in  a  high  state  of  efficiency,  as  all  expciodltiife 
necoMary  to  keep  the  machinery  In  that  state  el  eA 
have  been  met  yeur  by  year  out  of  the  revenae. 

Public  Slrtet  Lujktiuif,—Thn»  further  experimental 
electric  Umpe  have  been  fixed  in  St.  Jamea^i-road. 

Extttision  of  Bttildimj4,—The  work  of  extecidtnir  tbs 
engine  and  boiler  houses  is  being  carried  out,  and  the  (oei 
have  been  put  down  for  the  new  eteam  alternator,  and  fer 
new  large  boiler b  and  the  small  loco,  boiler. 

Sxtamoii  of  McLckinerjf  —The  work  of  putting  in  Ifce 
ii  proceeding  rapidly,  and  I  anticipate  that  tbis  — **^^** 
in  working  order  in  a  few  months'  time,  to  tbe  boClar4 
additions  to  pUnt  comprise  :  two  water  tube  boilera, 
2,437  square  feet  beating  surfaoe,  arraaged  tn  ooe  b 
dtted  with  superheaters  and  mechanical  scokers  ;  aa 
pump  capable  of  pumping  4,000  galloos  per  boor  ;  aad  e 
extensions  to  the  steam,  exhaust,  feed,  and  blow^offpteeia. 
engine  house  the  additions  to  olant  ooasist  of  one  SOoAubi 
speed  three  crank  engine  coupled  to  a  20(J  kw.  idteraator. 
of  supplying  current  to  6,<)00  lamps,  there  being  sw 
in  tbe  new  (portion  of  the  engine-house  for  tnsudlieg 
sete  for  future  work.  The  new  high-tension  switcfaboaid 
designed  to  carry  (>anels  sofiioient  for  aevoo 
macbinesi  distributing  panels  for  tbe  exciter  fields, 


voltmeters,  and  wattmeter,  and  seveii  high 
switchboard  platform  will  be  carried  upon  a  glased  bfieb 
tion  raised  oft.  from  tbe  ground,  a  covered  eray  beincf  I    ^ 
back  of  the  brickwork  to  allow  of  tho  iudpectioQ  o^  toe 
ihe  main  platform  being    extended   behind   the   nvii 
enable  all  cable  connections  to  be  safely  exanunod  and 

Af aim,— Bi^  and  low  tenaioo  mains  have  been  laid  itm 
Richmond -road  and  Albany- park,  and  are  snpfilTiac  M 
13  new  consumers.  A  high-tension  main  bae  befli  M 
Church  street  to  the  Royal  County  Theatre  in  File  i  eei!, 
a  supply  of  current  has  been  given  since  October  last. 
tension  mains  have  been  extended  in  PortameQl' 
Angteaea  road  to  Ux bridge  road,  in  St.  James's^road 
street  towards  Kingston  Hall-road,  in  Loi 
Cam  bridge- road  towards  Queen  Elisabeth  ^rosd.  tu*  .m^ih 
from  Park-road  to  Queen  Vroad*  Mains  have  aka  hmm  i 
in  Ltngfield-avaoae  and  Qenev»  road  as  fresb  boqan 
built,  and  a  forther  supply  of  current  applied  for  ea 
An  extension  of  low  tension  mains  wiU  abortly  belalA  la 
road  to  supply  consumers  near  C^oombe-lAnew  Five 
with  high  and  low  tension  switch  and  fuse  gear  have 
at  Tarious  points  on  the  circuit*  supplying  current  from 
teosbn  feeders  to  the  low  tension  aistributon, 

^EviiruB  AooovNT,  YsAa  K!«ntiio  Vnc*  MU 

Dr.  (^eneratJoQ  of  Eleetrieity. 

Coal  and  other  fuel,  ioclodiog  carting  £1,^13  13    4 

Oil,  waste,  water,  disincrustant,  peek- 
ing, gange  glasses^  swee|^  and  petty 
stores........... _..       196    t    • 

Wsges  for  generation  of  curreat..,....,.       6dl    4    I 

Maintenance  of  plant,  including  wages, 
small  repairs,  inGaodeecentlaapa* etc        lit  1§    t 

Distnbuaoo  of  KlesidaHgr* 
Maintenance  of  mains,  including  wages  el  are  lamp 

trimmer,  carbons,  small  repairs^  etc* ..« 

Maasgeneot. 
Salary  of  engineer  and  assialaal^  salary 

of  clerk ....,«        Ztl  II    ft 

Stationery,  printing,  and  ad vertaeing,.,         )ft  1^  II 
(ieoeral  estabtiahmeat  charges— f^silgr 
cash,  ollice  fuel,  stamps,  ete M    4    § 


Heat,  ratee,  taxes,  and  bieufaaoe 

Spselal  Osargea 
Inlereat  on  loans  .........  BH    7    I 

Repayment  of  principal ....,.,  831  10  II 


Lamp,  stores,  etc. 


Ii.: 


o. 


debt* 


of  earrsnt,  per  meter,  lanlidleg  liaAeb  ebtfg- 
lew  diaooeots  and  aftef  ptt«*diaHf  f<^ 


KeotAl  of  meters  and  appamtiia 

Aoaoent  for  Hghtiug  36  public  arc  imm^  *i  i . 

aonum,    from    Jan    I,    \iisit7t    to    Dee.    .": 

(ineluAive)   ............. 

Hendry  sales  .*«».••.. 


Deficit  balance 
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lAHLBT  ELBCTBICITY  WORKS. 


Moirtng  IS  ths  report  of  Mr.  Joseph  liobley, 
I  engmear,  and  Messrs.  C.  A.  Cowell  and  C.  J. 
wtif  electrical  enginden  and  joint  manage  rs,  upon 
^mg  <xf  the  above  Btation  for  tbe  past  year.  The 
;  and  balance^heet  la  alBO  given  : 

jloyoo  the  sccsounter  ol  the  alec&ric  Uf; being  undar- 
r  tbr  joftT  ended  Dec»  31,  1^07,  made  out  in  accDrdance 
I  lequtwnentA  of  the  Board  of  Trade,  a  fevr  words  in 
ioB  ii  tbe  diSerttot  iteiiu  will,  no  doubr,  be  dej^irable. 
Mi  toant  MDotioDMi  Amount  to  £(*U,9!>1>  ;  and  the  present 
rf  Ibe  sinkiDj^  fund  ie  £2  585»  J8p.  7d.,  or  including 
m  inveitmetite,  £2^^2.  4a.  Id.  During  the  pa»t  year 
idilura  hsii  been  £7i49l.  5fl.  Sd.,  principdly  for  maine, 
mm^  aad  metars,  and  tbe  new  M»t  of  34  arc  iMjapn  and 
bignig  the  toiaJ  c&pital  e^tpetkdiiiiro  to  £51  t>34.  H»,  *M^ 
fw  of  the  revenue  noeount  brlnf^^t  out  the  follow  lu^ 
OBfarfnir  witb  tbe  previous  year  :  co«K  ^llSd.  per  unit 
pMifc  "7^.  iQ  lS9fi;  oil,  water,  eti;.,  'L'ld.  af^alnitt  '[M.  i 
UL  aflsinvt  %S5d.  ;  mAintanance  of  buildinpf?  and  plant, 
iMt  Nl3d  — tot&l  for  worke  m$U,  1  -H^d.  a^Eiunit  1  Qitd. 
Il  wiU  be  notiood  that  every  item  ie  lees  than  the 
fmr  aEcepting  the    tnaintenanoe  account.     There    bav'o 

Icbari^ee  on  this  account  |iaid  for  out  of  revenue,  and 
be  particularly  noticed  when  coneiderine  the  qqefltion 
Men  of  phuit.  By  keeping  the  plant  up  to  a  high 
fidflDcy  it  ifi  datmed  that  i&  ifl  unnace^pary  to  proviue 
fr  reMrve  for  depreciation  than  i«  required  by  i. ho  annual 
la  on  capital  account.  The  management  charifde  are 
aut^  which  jfl  the  same  amoont  aA  In  1890^  but  the  item 
pd  taxes  h«a  advanced  from  '15d,  to  '24d,.  which  alone 
laecounte  for  tbe  tncreaae  in  total  co9tH  from  2'42d.  tn 
hi  total  expendiiure  wae  £4,0CKI.  7p.  Hd.,  and  the  total 
we  £0,li^.  la.  7d.,  according  to  the  Board  of  Trade 
ieaving  £2,519.  i:k>  Ud.  ae  the  gro^R  profit e  of  the 
■K  to  be  carried  to  tbe  net  revenue  account.  Thii 
eppeaente  a  profit  of  4'tlH  per  cent,  on  the  capital 
Tbe  reoeipbfi  do  not  ihow  fiuch  an  iocreai^ed  con- 
M  vaahopoa  for  by  tbe  reduction  in  price  fro  en  6d.  to 
icti  the  caatomera  who  formerly  paid  6d.,  tak^n 
jj  and  of  eourse  including  Corporation  buildings, 
nmed  leea  current  in  1^7,  than  in  inm.  Thin 
idoatTelj  U>  point  cat  that  a  much  greater  inducement 
Bff  to  brinif  in  long- hour  coniumerfli  and  thifi  h  an  now 
I ;  but.  owltig  to  heaUation  on  the  pirt  of  intending 
L  Ibe  Kood  reauita  may  not  come  immediately.  The 
f  the  price^  particularly  to  private  houBea  and  lo  «bopB 
iboare,  ahou Id,  however,  daring  the  ei^^uing  few  years 
a  a  wife  »nd  a  fiound  course,  unlesi?  Hanley  ia  to  he 
em  all  other  placee.  tn  comparing  the  foregoing  totaU 
lalyaui  it  should  be  noted  that  to  arrive  at  the  revenue 
ricity,  the  coat  of  carbons  and  attendance  on  public 
I  of  lamp?,  etc.  I  eubeequently  sold,  U  deducled  from 
of  the  accounL  This  is  in  order  to  make  fair  com- 
b  other  towns  who  may  not  have  public  arc  lighting  or 
ipe.  The  neb  revenue  account  ebowa  the  it^m  of  £'2  510. 
ceived  from  the  revenue  account^  out  of  which  £l,3M2. 
I  been  paid  in  ioterest  (lean  credits),  and  £1^315.  lU.  Sd> 
uisf erred  to  the  sinking  fund  account,  leaving  the  item 
!.  Id.  as  a  tempOfBry  charge  on  the  district  rate  account, 
lOted  that^  notwithstanding  the  reduction  in  price,  the 
addition  to  the  sum  required  to  be  paid  to  the  linking 
the  largta  «ama  eicpeuded  in  maintenance,  rate»,  and 
the  deficiency  is  so  small  an  amount  a^  £1HH.  11b  Id. 
iooome  of  £6,5*21^  A  very  few  additionnl  custom  era 
» convert^  that  amount  into  a  net  profit  ;  in  fact,  the 
Etions  made  already  more  than  warrant  the  belief  that 
i  will  be  cleared  off  in  the  first  half  year.  The  effect  of 
tiionsJ  chargea  is,  of  course,  a  distinct  matter.  If  the 
wmained  at  Sd.,  and  tbe  eame  quantity  fiold ,  the  income 
B  been  £1,00^}  more.  On  the  other  hand,  the  lowering  of 
ma  uodoobtedly  brought  new  costomera  in,  and  it  i»  only 
ki  cetimate  tnat  the  Ioha  oauaed  by  the  new  charged 
t  &nt  half  of  this  year  wilt  be  balanced  by  the  gain  in 
t  half.  The  einking  fund,  now  amounting  to  £*2,642, 
afeeaati  the  value  of  the  worka  (free  from  all  liabilities) 
1  by  the  ratepayers,  and  which  has  been  provided  at  no 
D  since  tbe  commencement  of  supply.  In  connectioii 
DBking  fond  It  has  further  to  be  noticed  that  the  [)eriodd 
tbe  lOBue  have  been  aanctioned  are  very  ebort  compared 
ipmead,  TaUngton,  Shored  itch,  etc,  under  the  London 
nncil,  and  also  com^iared  with  many  of  tbe  towns  in 
J.  This  makes  the  annual  amount  required  to  be  repaid 
Qttr  loans  are  only  authorlaed  for  10,  25,  and  17  years. 
I  of  compaDies  no  such  «hort  period  ha?  to  be  calculated 
mdeed  regarding  the  terms  od  which  they  have  been 
»  al  Liverpool,  Sbetlield,  and  oth^r  place i  by  the  cor- 
it  it  a  question  whether  any  need  for  redeni[ition  exiati 
an.  The  CoFporatfop  of  Sheffield  has  just  agreed  to 
the  company "^s  works  (plant  almost  identical  with 
I  tanoa  being  £220  Corporation  2|  per  cent,  stock 
£1Cp>  expended  by  ihe  company^  and  other  pro- 
irr  favourable  for  tbe  company.  In  January,  1H!I7, 
rI  iaocUoned  application  being  miLde  to  the  Local 
i&  Board  for  aanctii^n  to  a  further  loan  of  £15,i.hn> 
mm   to   plant  and   mains,   but  it    was    not    until  the 


end  of  July  that  the  approval  to  a  lean  of  £14,884)  for  17  yesxn 
was  received.  This,  combined  with  tbe  recent  diftieultiei  in  tbe 
efigineeritig  trade,  has  prevented  the  supply  of  the  new  Ferranti 
ateain  alternator.  There  is  reasoa  now  to  hope  that  it  will  be 
ready  to  supply  the  next  autumn  and  winter  lowd,  and  thua  remove 
the  anxiety  your  engineers  have  felt  during  the  present  season. 
In  September  la»t  the  Council  adopted  tbe  principle  of  charging — 
at  the  option  of  tbe  consymer-^for  electricity  by  a  sliding  scale, 
known  as  the  maximum  demand  rebate  system.  Thia  came  into 
operation  on  Jan.  1  last,  and  enables  all  who  desire  it  to  pay  Sd. 
[mr  unit  for  an  average  of  two  hoors  per  day  iri  the  winter  half- 
year,  or  one  hour  per  day  in  tbe  summer  half-year,  and  2^d«,  per 
unit  afterwards ;  these  charges  being  net,  and  payable  within 
21  days.  In  other  words,  after  he  nas  consumed  the  amount 
indicated,  or  in  summer  half  that  amounti  he  pays  2^d<  per  unit 
for  the  remainder  of  the  quarter. 

Rkvente  Ar^ioFNT,  Ykaii  exi>£ii  DEt!,  31,  1897. 

Dr.  Generation  of  Electricity.  £      i.    d. 

Coal,  including  carriagei  etc.  ............  £1*002  IS 

Oil,  waste,  water,  and  slorei  ............       225  12 

Wages  .. 607  16 

Repairs  and  maintenance,  as  follows  : 
{a)  buildings,  £71>.  0.-.  9d.  ;  (b] 
engines,  boilers.  £4G<>,  Hs.  9d.  ;  {r) 
dynamos,  transformers,  etc.,  £4A), 
ft*.  6d.  ;  {d)  other  machinery,  in- 
struments, and  tools,  £^.  9s. 


31, 
3 


607    4    0 


Distribution  of  Electricity. 


2,SSS  II     3 


Wages  to  linesmen,  etc. 

Maintenance  of  mains   ...„.......,,., 

Maiutenance  and  renewals  of  meters, 
swiichefs,  fuses,  and  other  apparatus 
on  consumers'  premises 

Maintenance  of  apparatus  at  distri- 
bu>ing  stations   ........................... 


41 

4 


2U0 


^1    6    5 


Public  Lamps. 

.Attending  and  repairs  .....p....,,..,.,...,        2R5  10  II 
Renewals  of  lamps .    .....  1  16    6 


m  n 


Rents,  rates^  and  taxes ..,,  ...  ............. 

Management  Expenses. 
Salaries — engineers' department   ......        45^    5 

Stationery  and  printing 12  16 

(general  establishment  charges 41  19 


Special  charges^ — insurances,  etc. 


207 
357 


507    0  10 
2H  10    5 


Total  expenditure ,.... 4,<XK)    7    H 

Amount  carried  to  net  revenue  account   ...............       2,519  13  It 


(V. 

Sale  of  current  per  meter  „,,.., 

Public  lighting  ,...., ..,.,_...... 

Kental  of  meters  and  other  apparatus  on  cooBumere' 

premises ..,,.... ^ , ............ 

Sale  and  repairs  of  lainpe. 

Sale  and  repairs  of  other  apparatus 


<  w  KN  KlIAl.    B  A  b A  N r  ■  K  -S 1 1  KfcT. 

Llabilitiee* 

Capital  account— amount  received.. *« 

Qvenlraft  on  account  of  loans  sanctioned.........  — * 

Sundry  croditcrtt.....  .................  ,. 

Net  revenue  account— balance  due  to  general  dis- 
trict rate  account    ......._ 

Balance ..,........♦,„.,.♦........... 


£6,520  1     7 

£  s.  d. 

5^117  H    6 

1,175  0    0 

149  1ft    !1 

53  :i    6 

!M  12  10 

m,5'm  I    V 

£  R.   d« 

46,110  0    0 

5.524  S     2 

251  9     8 

im  a    1 

2,a9i1  4     4 


£54,104 

*              Asaeta.                  .  £ 

Capital  accounts-amount  expended  for  works 51,6;U 

Stores  on  hand  at   Uec.  31,  1897  :  coal,   £^i9 ;  oil, 

waste,  etc.,  £32.  16s.  lid.;  general,  £167.  19s.  4d.  239 

Sundry  debtors  for  current  supplied  to  Dec.  31 1  1897  2,216 

Other  debtors  .... 74 


13  3 

s.  d. 

8  2 

10  3 

6  7 

2  3 


£54,164  13    3 

ST.\TKTil  KN'T   Ot    El.iaUTHlCJTV   U KSERATKH,    SnLUj    BTE3. 

t^tjuatltity  generated  iu  B.Th  onite^. .................... »*...*.....    40U,59iJ 

t^«antity.oldfE">"f '"°P"    u L .,K?I  351.783 

^  '  \  Private  cousiimers  by  meter.*  ...    2&6,383J 

ijuantlty  u^ed  on  works 5,032 

Total  quantity  accounted  for.. 356.794 

Qaantiiy  not  accounted  for.. 4.3,796 

Number  of  public  lamp»  . ..,....,...,_..,  87 

Total  maximum  supply  demanded  (kilowatts) 376 


ifeLliettyae   (Vloteiii).— Tbe    Telegraph    Department    of    the 

Victorian  Government  Railways  are  inviting  tenders  for  the 
Fupply  of  alternating  current  transformers  and  one  main  switch- 
board, Tondora  to  the  Telegraph  Suporintondent's  Ofhoe,  Spencer- 
street,  Melbourne,  by  March  21. 
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COMPANIES'  MEETINGS  AND  REPORTS. 

BRITISH   INSULATED  WIRE  COMPANY,  LIMITED- 

The  report  of  the  director*  of  the  Hritinh  Insulated  Wire 
CompAoy,  Limitad,  for  the  eight  months  omied  liec.  31  la«t,  to  be 
flubmiited  to  the  first  general  meeting  to  be  held  At  Liverpool  on 
VVedoeedey  next,  statw  that  the  reeult  of  the  workiof^  for  the 
period  ehowa  a  profit  of  £33/281,  and  the  directors  regard  this 
result  ae  very  satisfactory,  ©«|>ecially  as  there  baa  bean  oooaider- 
able  interference  with  the  manufacttiring  bnsinees,  owinc  to  the 
construction  of  the  new  buildinge.  No  benefit  accrued  to  trie  Com 
pany  last  year  from  the  new  buildinge  and  machinery,  a^  they  wett) 
not  ready  for  use.  They  are  now  approaching  coiDptetion,  portions 
being  already  in  u»e,  but,  owing  to  theextennve  character  of  the 
new  works  and  rearrangements,  it  will  be  eome  time  yet  before  the 
whole  is  available.  It  is  eatipfactory  to  find  that  the  rate  of  profits 
aotually  realised  has  been  in  excess  of  the  estimate  insertod  in  the 
Company's  prospectus.  After  deducting  administration  expenses, 
interest  on  debentures,  the  dividend  on  the  preference  shares,  and 
writing  ofT  depreciation  and  a  portion  of  the  preliminary  and 
reconstruction  expenses,  there  remains  a  balance  of  £17,7»^,  from 
which  the  directors  recommend  a  dividend  at  the  rate  of  15  per 
cent,  per  annum  on  the  ordinary  shares  for  the  eight  montiis, 
leaving  £l,6i!t,  of  which  the  diroctore  have  decided  to  transfer  to 
patenM  and  goodwill  account  £1,5(X>,  carrying  forward  the  balance 
of  £129.  The  volume  of  husinesa  in  the  hands  of  the  Company 
continues  to  be  exceedingly  satisfactory. 


LONDON  ELECTRIC  OMNIBUS  COMPANY,  LIMITED. 

An  extraordinary  general  meeting  of  this  Company  was  held  at 
Winchester  House,  London,  on  the  4th  inst.,  to  receive  the  report 
ol  a  oommittee  of  shareholderB  appointed  on  Dec.  30  last  to 
consult  with  the  directors  on  the  position  and  lequirementa  of  the 
Company,     Major  S.  Flood  Page  presided. 

The  committee's  report,  which  was  read  by  IdeuteBAnUCetoiiel 
Tnmlnill,  after  going  into  the  oauses  of  the  present  state  of 
the  Company^  stated  that  with  an  increased  working  capital  of  not 
less  iban  £ir>,CNXf,  and  under  economical  and  carefiu  management, 
the  oommittee  were  satisfied  the  Company  has  a  splendid  future 
before  it,  with  a  large  earning  capacity.  The  committ'Ce  also  foand 
in  eiciitteocea  contract  with  the  Electric  Street  Car  Manufacturing 
Syndicate,  of  Wolverhampton,  its  main  object  being  the  building 
of  suitable  omnibuses  in  an  expeditious  manner  for  this  Company. 
Provided  these  were  secured  on  advantageous  terms,  this  conaaet 
should  prove  to  be  to  the  interests  of  the  Company. 

Kr.  J.  XUltftt  Geattlet  seconded  the  adoption  of  the  report, 
and  added  that  the  teets  of  the  Sola  accumulutor  were  highly 
satisfactory  ;  it  weighed  only  one- half  of  any  of  the  other 
eocumulatoni  that  bad  been  tested.  The  late  tost  of  the  omnibns 
was  a  most  satisfactory  one,  because  they  were  able  to  find  the 
exact  ftEDOunt  of  voltige  and  the  number  of  amperes  used.  The 
stoeriDg  ffear  also  worked  admirably.  Having  this  data  before 
tbsn^  and  knowing  that  they  could  purchase  the  current  from 
electrical  companies  at  the  rate  of  !Jd.  per  unit,  they  were  able  to 
verify  all  the  statement!!  thut  hod  lieen  made  in  the  pros|)eotus. 
T|ie  oommittee  were  thoroughly  satisfied  that  the  Compiany  would 
b*  a  complete  success  if  the  necessary  capital  could  be  raised. 

Oo  the  motion  being  put,  it  was  oarriecl  unanimously. 

Co  the  motion  of  Btr,  Brook  a  turn  of  £1(X)  was  voted  to  the 
oommittee,  to  be  paid  so  soon  as  the  Company  was  in  possession 
of  funds. 

A  vote  of  thanks  to  the  oomoiittee  and  the  churman  terminated 
the  prooeedlDgs, 

HOUSE-TO-HOUSE  ELECTRIC  LIGHT  SUPPLY  COMPANY 
LIMITED. 

Directors ;  Henry  Ramie  Beeton,  chairman :  William  Tags, 
■Bftnaging  director  \  William  Reginald  Da  vies  ;  ttobert  Arthur 
OersuUno  ;  William  Francis  Leese.  Manager ;  Hoory  W.  Bowdon. 
Beeretftry  i  Thos*  J.  Owens. 

Abetreot  ol  the  report  of  the  directors  and  statement  of  aooounts 
for  the  year  ended  Dec  31,  IH97  : 

The  revenue  account  shows  a  credit  balance  of  £ri,(»33.  4s.  1  Id,, 
which,  with  the  balance  of  £43.  I'Js.  til  brought  forward,  and 
£177,  6s.  8d«  dividends  and  balance  of  interest  received,  msikes  a 
total  of  £1S^ 254.  U.  Id.  After  deducting  £*2,'25m  for  interest  on 
debentttre  stock  paid  and  fir  1*4.  for  interim 

diridMidpaid  on  the  7  psr  >  i  o  iihareit,  the 

direeiors  recoram*»t»d » l.-^r  1 1 .  i  i  n  i  u.  I  Id,  — 

be  dealt  witli  as  '  £:{,(nm»  ; 

to  payment  of  iH  «;«  on  the 

7  percent,  cumulatino  prvf^foiice  tihare«,  £l^iRi  ;  in  reduction  of 
mlimioary  expenses  account,  £l,.^i<  1 4.  Hd.  ;  to  payment  of  a 
iiridepd  on  ftbo  ordinary  shares  for  the  year  at  4  per  cent.,  £2/I»2> 
14s.  JkL  I  md  that  the  balance  of  £'2^1  5a,  Ukl.  be  carried  forward 
to  the  tieyt  aeoottiit^total,  £H,($QU.  4s.  Ud,  The  sums  of  £11,%^ 
nao^vod  as  premiums  oo  the  last  issue  of  shares  and  of  £1,007.  Oa., 
firotlt  00  sde  of  300  Yorkshire  Hoase- to- House  ebares,  have  booo 
afipUed  in  exthiction  of  t'he  balaiioe  of  preliminary  oxpoosss 
aooount  and  coristruotion  foa^ineas  development  acooont.  The 
increase  lo    the    number  >  -    ooniiected  during   IHO7  was 

equiralent  to  ll,(HN»  hc.^i  i  lamps.     The  revenue  from 

olaQtrloily  ba*  ttiorasasd  by  ^v.v^'.  12s,  ed.,  while  tlie  exueases 
havt  InoMs^  O^  iU.  MM.  AddltJoas  and  alteraOoM  lo  the 
|ilaoi  and  maiiis  have  been  made  at  a  cost  of  £:iA,:i26. 10s.,  and  the 


This 


expenditure  for  189$  is  estimated  at  iS»M 
be   provided   by  the  proceeds  of  the  ordfa 
sham  issued  under  the  agreemeot  with  the 
shares.    The  Leeds  and  London  Electrical  Ei 
Limited,     having     resolved    upon     voluntArj 
notice  to  determine  the  agreemeot  with  tals 
directors  have  decided,  in  view  of  the 
poeition    of    this  asiieft,    to   write  off  tha 
between    tl>o    two    companies    are    rooeiving    toe 
Hideration  of  the  Board.     A  portion  of  tbe  ea|ittal 
recent  years  having  been  hiciiiTed  la  taj 
etlicient  plant,  it  will  be  neooasaij  to  ma      .     , 
annual  contributions  to  depreeiatton  aoooaat  lliatt 
order  to  preserve  the  capital  intact  at  the  expiry  of  "^ 
On  the  other  hand,  the  revenue  account  will  ia  f  1  ^ 
by  the  extinction  of  preliminary  ozpeases    i> 
agreement  with  the  holders  of  the  founders' 
passed  by  tbe  shareholders  having  received  llMa|l 
High  Court,  has  now  been  carried  otiU    Doring  Ilia  1 
l,6dl  ordinary  and  :J,:^22  7  per  cent,  prefersii 
issued.     Mr.  H.  R,  Beeton  and   Mr,  K.  A.  O 
tbe  Board   by  rotation,  and,  being  eligible, 
re-election.     Messrs.  Miall,  Wilkinn,  Randall,  aad  Co^  1 
of  the  Company,  offer  themselves  for  re  electikm* 

Oenkiial  Balance  Shast,  t>sc«  3t«  1897* 

Dr.  £1 

Capital— 11,661  ordinary  shares  of  £5  each 
10,04>J  preference  shares  of  £5  each 
100  founders'  shares  of  £5  each... 


4^  per  cent,  debenture  stock  ......,^4»....* ***** 

Sundry  creditors  on  open  acooaata  aad  for  ilebaa- 
ture  interest  accrued •  .. 

Doubtful  debts  reserve  aooootit.^. .*...«.* 

Depreciation  account — ^proiiaioo  agalail  depfiCili 
tion  of  leasehold  buildings  and  ofi£araar|NiialtQiai, 
included  in  capital  account    *-*'.* ** 

Net  revenue  account,  balance  at  credit  thereof 

m 

Cr.  £\ 

Capital  accounts-amount  ezpeaded  for  worka  ......     IW,I 

Stores  on   hand  at    Deo.   31,    lt!t97 :    ooal.   £157. 

15s.    lid.:    oil,    wsste,   etc.,  £32$,    1^    ltd.: 

general,  £m .♦ 

Sundry  debtors  for  eloetricity  supplM  to  Dec.  St. 

1S97 -  . 

Other  debtors  and  prepaid  charges U 

Cash  at  bankers  :  Parr's  Bank,  Limited^...  U 

Cashatotfioe 

Preliminary,  debenture,  and  ])refer 

ence   share    iBsue  expenses    aad 

foundation    of   business    aecouot 

as  per  last  balance  sheet  ^    £3,142  II     S 

Expenditure  during  the  year  38    U    9 

2,I8U  13    S 
Less  written  ofl\  and  proportion  of 
profit!   on   sale   of    Yorkshire 
House-to  House  shares. i^,  190  13    % 


Construction  busiaess  derelofHaaiii 
account,  as  per  last  balanoa^aal    I3,SQQ    0    0 
Less  amount  realised.  t»98S    3    0 


Less  premiums   and    balaaoe  of 

g roots    on    sale   of    Vorkahire 
[ouse- to- House  shares 

Loans  ag^st  seoarities  ................. 


13.893  17    ^ 


li,2l3  17    U 


af 


RKva^cra  AccovitT,  Yiaii  cxnaa  Dar.  31,  lilT^ 

Dr.  GeootaMoo  of  Ifiotftotty. 

V^sski  cr  other  fael,  iooliidiog  daaiL 

carriage,  anioadiiuf,  storing,  aad 

all  expeases  of  puioifig  the  mat 

on  the  works   ....;^....«    £1,3311    4    # 

Oil.  waste,  water,  and  engine- room 

stores ^93    7  II 

|-roportion  of   salaries  of   maiuifsar 

and  Buperinteodeate 3#4I    3  10 

\\  ages  and  gratuities  at  geoeratiag 

station ,„.,^ l,itta    3    3 

Repairs  and  maintenance  asfollovs: 

(1)    buikhngm.    £;»<>.    lU,    U,  ;    {«> 

engines  and  boilers,  £14^  4«.  I  Id.  1 

(3)  dynamos,  exoltert,  motef^  al& , 

£!»,  f  8s.  Od.  i  W  other  mmMMmev^ 

ioBtruo»eats,  and  tools,  £06^  t3a.4d.         IM  HI    • 
Cartage  of  ashes.. ..».. .,.,......,.  34    1    • 


Roots  pavable.... 
Hates  aad  taxca . 


Reota,  Rate%  and  l!kKaa 

......,«. »....         333    i    0 

•s..^,.«...         800  H  10 


tfit:  fitiEGl'Rit^At  ^NGtNEER,  MAROtt  11,  lK)d.  ^1^ 


IHatribntion  of  Electricity. 
m  of  aahurlea  of  manager 
pii««f8 


Bad  maintenaooe  of  maiiM 


nudnteiuuioe,  and  renewals 
ifbniien,  meters,  and  other 
bos  OD  oonsamere'  premises 


75    0  0 

100  16  4 

45  19  4 

63    9  0 


Management  Expenses. 
'  remoneration,  £1,500;  less 

iwaiTed,  £700 800    0  0 

1  dir^ors'  special  remnne- 

200    0  0 

504    0  0 

126    7  6 

98  10  9 

248  13  8 

42    0  0 

37    0  0 


285    4    8 


if  secretary  and  clerks. « 

Is  salary   , 

y  and  printing  

otablisDment  charges  .. 

of  Company  

of  tlie  Board  of  Trade.. 


98   ... 


atioD   to   trustees   of    debenture    stock 
s  and  sundry  other  charges 


2,056  11  11 

3    1    8 

149  12    5 

51  13    0 


8,777    5    2 
carried  to  net  revenue  account 12,033    4  11 


£20,810  10  1 

£      s.  d. 

lectridty  per  meter  (less  discounts) 19,426  17  1 

if  meters  and  other  apparatus  on  con- 

i' premises  1,296  15  8 

fees,  £55.  15s. ;  and  students'  instruction, 

i.4d 86  17  4 


£20,810  10    1 


6S  AND  ST.  LEONARDS  ON  SEA  ELECTRIC  LIGHT 
COMPANY,  UMITED 

:  of  the  directors  (with  abstract  of  accouuts)  to  be 
d  at  the  ordinary  general  meeting  to  be  held  at  the 
SoteU  Hastings,  on  March  15,  1898,  at  4  p.m.  : 
rectors  have  again  to  congratulate  the  shareholders  upon 
ssing  business  of  the  Company,  and  they  point  with  much 
00  to  the  fact  that  the  increased  income  has  been  obtained 

small  increase  of  cost.  The  receipts  for  the  past  year 
Beded  those  of  1896  by  £1,633,  whilst  the  expenditure  or 
It  has  only  increased  £157.  This  result  has  been  obtained 
lot  watchfulness  of  the  staff,  in  the  expenditure  of  fuel,  and 
remeots  made  in  the  maohiaery,  whereby  greater  economy 

possible.  Since  the  last  orainary  general  meeting  the 
ion  has  taken  and  paid  for  the  mains,  lamp- post s^  and 
at  relating  exclusively  to  the  public  lighting,  and  conee- 
he  repairs  to  and  renewals  of  such  plant  now  fall  on  the 
on,  although  the  Company  is  still  supplying  the  current, 
probably  continue  to  do  so  for  some  time  longer.  Your 
have  also  (with  the  sanction  of  the  shareholders)  entered 
ivisiooal  contract  with  the  (Ik>rporation  for  the  sale  of  the 
log,  and  the  (Corporation  are  applying  to  the  Board  of 
'  a  provisional  order  to  enable  them  to  carry  the  contract 
b,  but  in  the  meantime  the  directors  are  carrying  on  the 
br  the  benefit  of  the  shareholders  as  if  no  such  contract 
The  result  of  the  past  year's  trading  is  exceedingly 
ry,  and  shows  a  net  pront  of  £1,990.  18s.  4d.,  out  of 
e  directors  recommend  a  dividend  at  the  rate  of  6  per 
hich  will  exhaust  £1,633  4s.)  to  be  psid  ;  £300  to  be 
>  reserve,  and  the  baUuice  of  £57.  148.  4d.  to  be  carried 

Messrs.  Geo.  Roddis  and  A.  L.  Ward  retire  by  rotation 
directorate,  but  they  are  elieibte  and  offer  themselves  for 
n.  Consequent  on  the  death  of  Mr.  Tibbetts,  of  the  firm 
Tibbetts,  and  Co.,  who  have  long  acted  as  auditors  to  the 
f,llie  directors  recommend  the  appointment  of  Mr.  Edward 
the  same  firm,  in  their  place. 

ftivENiE  Account,  Year  knding  Dk(^   31,  1897. 

Generation  of  Electricity.  £    s.  d. 

other  fuel,  including  dues, 
SB,  unloading,  storing,  and 
mses  of  placing  the  same  on 

orks £2,212  15    4 

Is,  water,  and  engine-room 

201     4  10 

OB  of  salaries  of  engineers, 
Blsiidents,  and  officers,  as 
Bd  by  the  managing  director, 

MB,  or  engineer 80  16    8 

•d  gratnities  at  generating 

li 710    9    8 

■Ml  maintenance,  as  follows : 
tp,  £58.  13s.  2d.  ;  engines, 
^'£906.  la.  lid.  ;  dynamos, 
\  tnosformeca,  motors,  ete., 
Ja  5d.  ;  otiier  machinery, 
■nts,  and  tools,  £93.  9s.  5d.       702  15  11 

3.908    2    5 


Distribution  of  Eleettioity. 

Proportion  of  salaries  of  superin- 
tendents and  officers,  as  certified 
by  managing  dik'ector,  chairman,  or 
engineer... j, 35    6    8 

Wages  and  gratuities  to  linesmen, 
fitters,  and  labourers 54    2    5- 

Repairs,  maintenance,  and  renewals  ^ 
of  mains  of  all  classeb,  including 
materials  and  laying  the  same  ...  .  50  15  11 

Repairs,  maintedanoe,  and  renewals 
(tt  transformers,  meters,  switches, 
fuses,  and  other  apparatus  on  con- 
sumers'premises 81  12    4 

Repairs,  maintenance,  and  renewals 
of     apparatus    at      distributing 

stations  6  13    1 

; —  228  10    5 

Public  and  Priyate  Are  Lamps. 

AfMfOlng  aod  iepaira   345  19    5 

RSfiSdaoTUmpB 3    110 

•];  .  .  ^ :  34»     i    3 

/  ,i.  .  Rents,  Rates,  and  Taxes. 

ReiiUMib^ 100  11    3 

RatesaaflMt  ;...v. 194  15    4 

rx>        ' 295    6    7 

-■■i"''  ■'   Management  Expenses. 

Direotori'rMuMHNbtion 200    0    0 

Salaries  o!  idlM|Mrteg  engiiieers,  sec- 
reUiy,  acuililWiiil^  ^ks,  mes- 
sehgen.  at  wdM  by  managing 
director,  dMJriUifj;  or  engineer  ...       256    5    0 

Stationery  and  pHri^mr 39    8    1 

Gfeneral  eetabnshWMit  eharges 47    0    1 

Auditors  of  Cokptftat... ......   15  15    0 

Auditor  appolntM  Andar   the  pro- 

vitioiis  Of  the  ofd*    22    1    0 

680    9    2 

Law  and  parliamentMry  charges   d    3    0 

Special  Charges.. 

Insurataoes,  superannuation,  etc 75    3    0 

Baddebts *  15    5    7 

— 90    8    7 

Total  expenditure 5,455    1    5 

Balance  carried  to  net  revenue 8)425  17    0 


Cr. 

Sale  of  current  p^r  meter,  sale  under  contracts, 
public  lighting,  rental  of  meters  and  other 
apparatus  on  consumers'  premisee,  tale  '#nd 
repair  of  lamps  (arc  or  incaudMOKit),  s^  and 
repair  of  other  apparatus ...:..... 

Rents  receivable    


General  Balanc£*Sukjbt. 

Dr.  Liabilities. 

Capital  account — amount  received  

Sundry  tradesmen  and  others,  due  on  construction 
of  plant  and  machinery,  fuel,  stores,  etc,  to 
Dec.  31,  1897 - 

Reserve  fund  account  ..'. 

Depreciation  fund  account 

Bankers'  loan  account 

Ditto,  new  share  account    

Net  revenue  account,  balance  to  credit  


Cr.  Assets.  £    s.    d. 

Capital  account — ^amount  expended  for  works 51,534  12    8 

Stores  on  hand  at  Dec.  31.  1897  :  coal,  £118.  78  3d.; 
oils,  waste,  etc  ,  £13.  16s.  ;  general  stock,  £631. 

2«.  lid 763    6  '2 

Expenses  incurred  in  issue  of  new  capital 163    5  10 

Telephone  rent  unexpired,  £8.  158.  ;  poor  rate  in 
advance,  £13  ;  Qaeen's  taxes,  £13.  Hs.  ;  insur- 
ance unexpired,  £55.  17s.  9d 91    9    9 

Sundry  debtors  for  current  supplied  to  Dec.  31; 

1897 « 3,397    4    0 

Other  debtors HI    0    8 

Cash  at  bankers,  £1, 183. 13fl.  3d.  ;  in  hand,  138.  4d.         1,184    6    7 


£8,8i0  18 

5 

^     Sr 

d. 

8,734  18 
146  0 

5 
0 

£8,880  18 

5 

£  s. 
50,470  0 

d. 

0 

1,992  0 

75  11 

502  17 

2,033  12 
80  5 

1,990  18 

9 

10 
0 

1 
M 
4 

£57.145  5 

8 

£57,145    5    8 


CHELSEA  ELECTRICITY  SUPPLY  COMPANY,  LIMITED. 

Directors:  J.  Irving  Conrtenay,  chairman;  Kugent  Daniell ; 
Major-General  Webber,  C.B,  (retired,  R.E.) ;  Emile  Carcke ; 
G.  N.  Marten.  Managing  engineer  :  Frank  King.  Secretary  : 
S.  J.  Cluer. 

Report  of  the  directory  (ffith  abstract  of  accounts)  to  be  pre- 
sented to  the  shareholdervat  the  annual  ordinary  meeting  of  the 
Company  to  be  held  at  their  head  oifioe,  19,  Cadogan-gardens, 
S.W.,  on  Thursday,  March  17.  at  2.30  p.m. 
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[n  Dctobor,  1897*  an  inite  of  8.000  ordioar}'  ehihree  or  £5  eaoh 
WM  made  and  waji  fully  iabaoribod.  The  final  inntalmont  oo 
theae  aharee,  du«  on  Jan.  I,  1808,  baa  now  been  paid,  und  a  Stock 
Kxcbii.ng«  i|Uotalioti  for  the  new  iaaue  has  been  applicMi  for.  The 
balance  of  premmiD  received  In  1^117  in  respect  of  thin  iMu«|  after 
dedtictiog  the  expeneee  of  i«eue.  amountfl  to  £21,thH3.  Tia.  Od., 
and  loUowmf^  the  course  adopted  in  the  acoounte  of  previous 
years,  a  portion  of  tliU  has  been  applied  to  the  extinctioD  of 
tbe  iigal  and  other  extraordinary  expenees  incurred  during 
the  yvar.  The  balance  remaining -£20,851.  loa.  r>J.-'hafl  beon 
placed  to  the  reeerve  fand.  maaing  the  total  of  that  fund 
£:iH,7l7.  90  5d.  The  fium  of  £2,000  haa  been  added  to  the  renewals 
and  depreciation  fand  out  of  the  net  revenue.  After  deducting 
this  amount,  and  after  payment  of  interest  on  debenture  stock 
(£2  700),  there  remains  a  balance  available  for  distribution  of 
£11,344.  6s.  3d.,  including  £1,526,  I7s,  4d*  brought  forward  from 
laat  year.  Toe  directors  recommend  that  this  balance  flhatl  be 
applied  aa  under  :  interim  dividend  of  6  per  cent,  per  annum  on 
the  preference  shares  for  the  half-year  to  June  30,  1897  (paid 
July  1,  1897),  £900;  interim  dividend  on  *m,fK>0  ordinary  ebaree 
for  the  half -year  to  June  .10,  1^7.  at  the  rate  of  5  per  cent,  per 
annum  (paid  July  1,  1^97).  £3/25<l  ;  dividend  of  6  per  cent,  per 
annum  on  the  nreference  shares  for  the  half  year  to  Dec.  31,  1897, 
£S)(K>:  dividena  on  2t»,0<H»  ordinary  shares  for  the  half-year  to 
Dec.  31,  1M97,  at  the  rate  of  7  per  cent,  per  annum,  making 
a  total  dividend  of  'i  per  cent,  for  the  year,  £4,5oO ;  divi- 
dend at  the  rate  of  f!  per  cent,  per  annum  on  the 
instalments  of  £1  per  share  from  the  due  date  of  the  instal- 
ment to  Dec.  31,  1897,  on  the  new  issue  of  8,000  shares,  £92. 
If*  Id.;  balance  to  be  carried  to  next  account,  £1,652.  4s.  Id.  The 
number  of  lamps  connected  on  Dec  31,  1897,  was  96,638,  an 
addition  of  16, 17H  during  the  year.  A  large  part  of  the  capital 
expenditure  has  been  incurred  in  the  purchase  of  freehold  land  in 
Pavilion  road,  and  building  thereon  a  substantial  sob-station,  in 
the  exten.*<ion  of  the  now  generating  station  at  Alpha  place,  and 
also  in  the  purchase  ot  eome  iMaehold  property  Considerable 
amounts  have  also  been  spent  on  generating  machinery  and  on 
mains  to  supply  the  increase  in  demand.  At  an  extraordinary 
general  meeting,  held  on  Feb.  2  last,  the  shareholders  confirmed 
their  appro vnl  of  a  Bill  for  the  compulsory  purchase  of  certain 
properties  reijuired  for  the  development  of  the  business.  The 
retiKng  director*  Mr.  fr.  N,  Marten,  being  eligible,  ofTors  himself 
for  reelection.  The  auditors.  Meters.  Cooper  Bros,  and  Co.,  also 
Qtfbr  tbeniaelrce  for  re-election. 

RRVKwrr.  AccowT,  Veaii  knthni.  Drt;.  31,  1897. 
Dr*  f feneration  of  Electricity,  £       s.   d. 

Coal  or  other  fuel,  including  expenses 

onthesame £3,86fl  14    6 

Oil,  water,  cotton  waste,  and  engine- 
room  stores .        632  13  II 

Wagea  of    men    and   proportion    of 

engineere' salaries    ,.,, 1,317  M     7 

Repairs,  maintenance,  and  renewiilM 
as  under  :  buildings,  £161, 
13s.  2d.  ;  engines  and  boilers, 
£rir>7.  2s.  lid.:  dynamos,  £13. 
4s,  9d.  ;  instruments,  tools,  and 
sundriO0,  £72    iHs.  UkJ.  ,, „        H04  19    H 


Distribution  of  t^leetrictiy* 
Wages  at  out  stations,  meter  winding 

and  reading 786    0 

Htoree  used  at  out^stations    .....  ......        122    ii 

Repairs,  malfitenanco,  and  renewals 
iw  uDcler  i  mains,  £1«i|k.  ks,  Hd,  i 
acoomulators  and  apparatus;  at 
diatdbutiog  station,  und  motor 
trAneforinera,  £447.  12s.  5d.  ; 
i  metAn  on  consumers'  promisei 
£37.  I«s,  3d.  .....,...„,.,.. 


U,U25     2     8 


ats  payable  ., 
liatoa  and  taxes 


iPm  17  i 
HenUi  Hates,  and  Taxes, 

.  »***«ia*»««»t««*«***4.  t              n«rv        i  '' 

1,216  19  4 


Managomont  Expenses. 

Directors*  remtinaration 1,000  0  S 

Salaries  of  SUIT I,U01  0  4 

Salary  or  commisebn  of  oolleotor    ...  120  0  0 

Stationery  and  printing 109  15  6 

General  establish  men  t  charges 242  2  I 

Auditors  of  i'ompany  .....,......«,.,..,,.  52  10  0 


(..aw  and  parlianent*ry  txpetitea  .,* ..»..*«. 

Special  Chargea^ 

Ineurance ....       224    7    7 

Way  leaves  7    0    0 


carrioii  to  net  rc\  ©nuc  Acroont 


Hi  I 


*23l 
U,5*'V4 


II 


Dr.        Oeneirj^l  BAi.A?fca-BHKiT,  Ukc*  91*  IM?*       £ 

Capital  accountr—amount  received '*^IM 

Sundry  creditors  for  plant  and  boildiiigt  ...  -1* 

Sundry  creditors  on  ofieo  aeeouni 

Dabonture  stockholders  for  Intoreel  aocreed  ........ 

Reserve  fund,  being  balance  of  preqiiao 

Net  revenue  account — balaoce  ml  etedit  t^enai, 

£1K344.   59,   2d.  :    leM  Intertm  dltidend  paid, 

£4,i:»0 


1,491   IH     ii 


t,8«U     6     I 


Cr, 
Capital    aocoant— amount     expended^     CJ!7%JN^ 
17s.   3d.;  lees  renewala   and  depreciataoo  load 

account,  £6.840.. .,, 

Stores  on    hand  :  coal,    £28SL    lis.   idLi 

stores,  £3,273.  lis   6d , 

Sundry  debtors  for  current  supplied,  etc,  les 

debts  deducted  -  ..,  ............ . 

Sundry  expenses  (the  sttbfeot  ^t  Ittlgatioii)  ., 
Ca«h   at   bankers,  £9.728.  3a.  7d.;  oasli  m 

£29.  Is.  9d 


£2n.i 


£27,3H2  7  2 

JLt.  £  s.  d. 

iSI*^  Ml-rwii  (teas  allei^aaoia  made).......,... 25,M4  9  H 

Eemal  ef  melera ...........;.....,. .,.  1.047  1  4 

TnuMferfeea ., 44  10  «» 

Reals    reoeirable,  diaoonnta,  and    eiiadfy   email 

- .„. .».  Tas  $  12 


RICHHOHD   (SURREY)   EL^TRrC    U6BT    AMD    1 
COMPANY,  LIMITED. 

The  fourth  ordinary  general  meeting  was  betd  oa  iImI 
at  the  office?,  Moorgate- court. 

The  Gtialrmaa  fMr.   Frederick  W,  Reyooklai,  referH^l 
proposed  pv^yment  of  a  dividend  on  tbe  ocdiaarir  tkmm 
rate  of  3  per  cent,  per  annum,  aaid  that  iIm  f«eii|ica  ffM 
of  current  showed  an  increaia  of  £1.116  far  tiia«<aar« 
net  profit,  after  payment  of  interest  and  alloataf  for  de(« 
and  ail  charges,  amounted  to  £l,<i7*i»  as  oompared  with 
odd  for  1800      The  capiul  expended  during  llMi  puA 
£3,H28.  bringing  up  the  toul  oapital  expeoditure  la  £44, 
Dec.  S)  last,  the  total  number  of  lampt  oofinect«d  «raf  ei| 
to  9,512  Hc.p.,  being  an  incraase  of  2,387  :  and  siiiGe  t^ea 
tions  had   l>Qeo   received    for   425  more  Umpa.     Ttm  m 
amounted  to  13S>0ia.     It  was  the  inteotlon  uf  the 
down  additional  plant  in  time  for  next  winter V  UirlitlaKr 
to  extend  their  mains  in  Richmond.     He  conoludaa  by 
adoption  of  the  report  t published  to  our  last  isaae^ 
seconded  by  the  dievailer  Searaa.  and  carried  u 


BIRMINGHAM  ELECTRIC  SUPPLY  COMPAJtT.  U 

Directors  :  Henrv  Biirklev,  cbainnaa  ;  <»eo.  ^  Albr^ti 
Albright;    A.   B     "  '  G.    H*  Joboeiooa I    fraaa' 

Mitchell ;  J.  C.  \  inaging  diireetar. 

Eighth  annual  r*^,^.,.  ^i  vjie  dtieeioce  IviMialietfaeief 

submitted  to  the  aharebolderi  at  (ha  anilaei 

the  Company  held  at  the  offices  of  t^  CMBliaaf » 
the  lUth  inst.  : 

The  amount  of  net  prodt,  tocliadinc  tlm 
15s.  tid.  brought  forward  from  last  year,  is  £l3>,tSi.  !■» 
of  this  som,  after  placing  £4, 41141,  Hiu  (kl.  ia  Oie  va 
deprociation  reeerve  fund,  the  diraelare  racoseawrl  tki 
ot    a  dividend  of   5  (ler  cent.,  abtatlilaff  IB»20fi.  ia 

mro    of     £g§||,    at.    Ikt        Tte 

romaiaint  partaoo  oC  iteC 

^«    Id,     Out  trfli" ' 

nil  reaerve 
mi  of  tiM 
ts  now  fail* 


h.vl 


&njm  7  '2 


carrying   forward 

obtained  on  the  i  - 

capital  amountcfl 

adde<i  the  sum  of  ^ 

\  ieiunal   oniers  ;  \ 

orders,  amounting  ro 

The  balance  of  ihe  ab-  w  -      -- 

has  bepn  niyrv^.^\  to  Uiw   ^^..^.^.  . ^.s^Tva  fend*-  Oa  m 

above  u.  i  ms,  the  total  reserves  aad  vadlrid^  i 

amount  u.  1th.  6d.    There  hea  baea  a  stas^  I 

the  Conit»w4iy  a  buoiness  during  the  |sast  year,  l^  usial 

16-C-p.  lam  pa,  or  their  equivnlent  on  order,  i>m*  II, 

25,S7iB.  aad  on  the  same  date  in  IH97  %tm 

The  addiilona  since  the  oloee  of  tho  ftnaaeJai  ya 

the  nember  up  to  40,707.     TlEte  expaaditare  on 

during    the    EKasC    year  has    been    £S^,fKyt    !!•.    I  , 

In  the  oatutal  expenditure  dertaf  t^  pait  year  are 

alalioa  of  the  works  in  o^eeetion  with  tbe  new  boil 

Dale  Bnd  sutaon.    The  exteaeion  at  the  Coatpani  s  Wi 

dop<H  in  rcjuipment  of  steam  plaat  waa  oompleiad  ia  til 

winter's  supply.     Extonsiona  nave  beaa  maite  bi  Iba  ■■ 

tnjiin  system  in  various  parte  of  the  Cooipaay's 

The  reductions  in  the  (<»nf)afiy's  ehaJrfea  m  carrvac,  I 

in  the  early  parr,  of  the  yaar»  atttioti^i^ 

revenue   per    unit,    have  beea  anif* 

increased  demand  for  current.    The 

have  carried  out  through  the  wirtn^: 

number  of  tnstalUiiansTar  cooanmer» 

system.     Include  t  ^vork  hae  t) 

tae  genend  ho«*,  herta  ll>e 

baste^iiM'^^   •>>  to  ti^  O.' 


.U.»htlv 


^ 


Ua.  Sd.  iLteaolTlii 

direotors  have  always  looked  upoa  Ui 
a  aeceeaary  feeder  to  the  Company 
<|uesUon  has  been  cnilrvly  due  tc< 
nature  of  the  wark  carnml  gut  al  . 
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t  likely  to  racar.  A  large  n amber  of  nioUira  have  been 
4)e  f  ye  tern  dudttg  the  year,  &ad  th^  acotiomy  and  con- 
!>f  electricity  ah  a  eiource  of  power  are  now  |^en orally 
I*  Iq  view  of  Ihe  contiriued  irjcrea^edi  outputp  orders 
placed  for  further  enginea  and  boH^rfl  for  the  Water- 
^l  far  cotnpletloti  by  the  end  of  Lhe  E^umtner.  The 
the  Company  it*  now  iiib)>cribedi  paid  tip,  and  exiiended, 

capital  outli^y  i»  necefts^ry  during  tKe  year,  a  re^olutioQ 
emitted  Co  the  meetitiE^  to  authorise  the  increase  of  ihe 

the  creatioo  of  20|CN)0  addiMonal  ahares  cf  i.5  ea[*h  to 

at  the  di^oretion  of  the  Board  when  necessary.  In 
^  with  the   articlee  of    ffieociatioTtf  two  directors.   Mr. 

Albright  and  Mr.  Fratiois  W.  V.  Mitchell,  retire  by 
Mid  are  elfi^ible  for  re-election.  The  auditors,  Me^rs. 
riooi,  ar«d  Ckx,  alao  retirep  and  are  eligible  for  re-election. 

BAi^siiE'SKErr,   Dkc.  31,  18^7. 

Capital  and  Liabilities^  £       i.    d. 

lied  ap 200,000    0    0 

'&lle  in  arrear    .........  ..,.., .,*.. 7^  10    0 


igg,»26  10    0 

editora ,,......,.....       13,834  11     0 

ion    Toeerve  fund,   as  at  Bee.   11,    lS96t 

i^,  M.  ;  additione  to  date,  £4,4d0.  ^d.  B  I.       14,411    17    0 

Mfirv^e  fond,  £3,108.  Us.  Id.,  and  special 

a^ains  t  pro v  iiion  al  ord  ers ,  £4,  (flj.  4b  §d .         7.13515    9 

L  !oea   account— Balance   from   Dec.   31, 

....,..-. ,  ...    £1,042  15    6. 

jear  to  date  .., 12.613    6    I 


13,656    I    7 
ct  atnoQnt  applied  to  de- 
ciation  reiterve ...-      4,460    %    6 


9,1§5  13    1 


£244  504     6  10 

Property  and  Aaiete.  £       9.    d. 

I  butldiogB  as  at  Dee.  31,  1896,  £38.193. 

I  balance    of    further    outlay   to    dai^, 

lle,lOd. ,.....„ 41,fi2i  11'    0 

nacbinery  and  plant,  furnittire  and 
ii  meters  and  electrieiil  itsttrqmenta  aa 
L  31,  1896.  X14K600,  lOii.  ^ii.  ;  further 
to  date,  £31,917,  I7u.  lid.   ,..,. ,.......,     I73,rj24    7     » 


t*ifi.W9  19  8 

re^Lnonal  orders  to  Dec.  31,  1890 4;^  27     4  % 

land,  £15  i  at  bankers,  £l2,i»]7.  Ti^,  3d..,.       12, im    5  3 

lebtorft  (leaa  reeerve] 11,7^2    <i  I 

itor«»  and  work  in  progresi  as  per  Migned 

mmL 1,642  17  2 


£244,504    fi  10 


rEH^GTBIC  UGHTtfTG  COVPANY,  IIHITEO* 

on;  Colonel  A.  J.  Fll gate  K. K  chiiirman  ;  Colonel  H. 
},B.,  tiee- chairman  %  H*roM  A.  Hoare,  Eflq.;  Carleton  F. 
Biq.  Engineers  r  Mensrp.  Crompton  and  Co.,  Limited, 
tod  Chelmt-ford.  Secretary  :  Francia  R.  Reeves,  Epq. 
report  of  the  directora  (with  abstract  of  account?)  pre- 
it  the  annual  general  meeting  of  the  f!haTehokJer!«  at 
rfWmina«  Hotel,  Cannon-i»treet,  E.C>,  on  Monday  laet : 
Htveton  have  pleoauro  in  submitting  the  accompanying 
■tef  aoeoants  and  balanee-eheet  of  the  Comikany,  mado 
ie.  31 1  1397,  from  which  it  will  be  seen  that  the  pro^reii« 
|io*«Deat  in  the  potition  of  the  Company  continue  ^tis- 
*  Aiilaled  In  their  report  lai^t  year,  the  dtrectorg  made  a 
nMrable  reduction,  from  Jan,  L  18^17^  in  the  price  of 
kh^&r^in^ihe  consumers  for  the  ^r&tt  hoar  8d^  per  unit  and 
:»rreot  Bubftequently  consomed  4d.  per  unit  only.  This 
^  vhich  practically  amoanta  to  20  per  cent,  in  the  charge 
BMt|  ha»  had  the  effect  anticipated  of  increadng  the 
Vii  eemamen  and  the  consomption  of  electricity  to  such 
mthit  y^ large  redaotloo  is  more  than  compensated  for 
i  tewnd  eonmtmptioi].  The  revenue  from  the  »ale  of 
i|lM  fflcreMed  to  £6,H38  17».  l(kl.,  and  after  debiling 
plJewwcognt  with  the  ooetof  generation  and  distribution 
iniEiiy,  uid  otai»ag®cDent  expenteF,  there  rem  litii  a  net 
fte  tie  year  of  £3  602  9i9.  8d.,  cH^m  pared  with  £.1,114 
Ih  ItM.  To  thii  aitoount  ma<^t  be  added  £183.  7i».  lOd. 
brvard  frem  la«t  year,  increasing  the  amount  to 
vitli  to  C3J85.  17a.  6rl.,  and  after  deducting 
It  paid  and  accrued  and  the  interim  dividend 
yiohw  Wt^  there  remaine  a  net  balance  of  £2  Uf^2«  7s,  lid* 
^Mlt  fA  the  revenue  account.  The  directors  propoee  to 
•nms  of  £150  off  preliminary  eicpeniea  account,  to  place 
[^t^  rMerre  fund,  to  declare  a  dividend  {payable  on 
yuax)  at  tbe  rate  of  6  per  cent,  per  annum  for  the 
iftt^ihaie  capita]  (making,  with  the  interim  dividend^ 
^fothsyeai-X  and  to  carry  the  balance  of  £218.  7s.  SJ. 
'TW  nimtlier  >of  iamp«  attached  to  tbe  Company's 
hioreM«d  to  the  eiiuivalent  at  \\^.  31  Uat  of  27,777 
\mod  %km  nomber  of  cofisumers  to  397^ oomjiared  to 
•  and  314  coaaumers  at  D«c.  31  189ii.  Oat  of  the 
'  v^hioh  hai  to  be  eet  atide  for  repairs  and  maintenance, 
f^m  vich  the  eonlract  with  the  Hove  Commisiiondr«| 
^■iM  t>um  of  e3^<^  13ii.  I  id.  bai  been  pUeed  to  the 
wm  and  fa^ufiteiu^oQe  reserve  fuDd,  bringing  the  lotal 


of  thla  account    to  £914.   10a. «    while  the  general  reserve  fund 

by  the  adiition  now  propoaed  to  be  made  will  stand  at 
£2  259.  t7e.  Since  the  date  of  the  list  report  the  directors 
have  issued  £2,400  of  4  per  cent,  debenture  stocky  bringing 
the  total  amount  issued  at  the  present  date  to  £17)00<).  The 
increase  of  the  Company's  buiitiess^  and  the  continued  appli- 
cations for  supply  of  current  from  rtsidents  in  new  street  a,  entail 
upon  the  Company  further  outlay  on  mains  and  machinery,  for 
which  additional  capii;al  iu  rajuired.  The  directors  therefore 
propose  to  increase  the  capita)  of  the  Company  'o  £50,000  by  the 
creation  of  2,000  new  abares  of  £5  each  ranking  jiari  pamu  with 
the  exietii^g  ahares,  and  the  necessary  reiolutioo  for  giving  effect 
to  this  propoeal  is  contained  in  the.  notice  of  meeting. 
The  directors  propose  to  make  an  early  issue  of  1,000  of  the^e 
shares,  which  will  be  i>flered  to  the  whole  of  the  membere  of  tbe 
Companyj  f/i-o  r^tat  at  a  premium.  A  rt  solution  will  also  be  Bub- 
mitted  for  oonsideration,  increasing  tbe  limit  of  the  directors* 
borrowing  powers  from  £25,000  to  £50,(>00.  In  aoi^rdence  with 
the  articles  of  aesooiation.  Colonel  H,  VVood,  t^^B.^  retiree  from 
the  Board  by  rotation*  but  o^ers  himieU  for  re*election.  The 
auditor.  Mr.  Robert  Payne,  F.C.A.,  also  oilers  himself  for 
re«  elect  ion, 

Rkvkkue  AticouKT,  Ykab  ENmxo  Del'.  31,  1897. 

Dr,  Generation  of  Electricity.  £        i.  d. 

Coal    or    other    fuel,    in d lading   dues. 

oarriftge,  unloading,  storing,  and  all  -  jk 

expenses  of  placing  the  came  on   the 

works £804  18     I 

Oil     waste,    water,    and    engine- room 

stores ,.,.-..... 119    5  10 

Proportion    of    salaries    of    engineers, 

superintendents,  and  pffifMrs.......  ...     254  12    0 

Wajies    and    gratuities    at    generating 

station, .,.,. 532    2    6 

— -^~      1.710  IJ*    5 

Repairs  and  Maintenance. 
Amount  oxpendod ...........................  ,.    130&    6     1 

BaLincc  i^et  aside  in  accordance  with  the  .^ 

contract  with  Hove  Commiasionet 9  .,.     390  13  11 

IIOO    0     0 


RentSp  Rates,  and  Taxes. 

Rents  |>a>ab]e 1:13    3    4 

Ruteii  and  taxes  ........  ......,,. ,..,......      50  11    4 


Management   Expenses. 

Directors*  I  emu  neration ,,...,    450  0  0 

Salaries     ..,. .;.....     401  4  4 

Stationery  apd  jjrinting 43  12  2 

General  establishment  chargea  ............     |3o  5  7 

Auditor  of  Company.....  .....................       10  lU  0 


Bpecial  charges  -  Insuruiices. 


\m  14   8 


1,040  12     1 
131   16    6 


Total  ex  I  leiulitnre .*..,, .......1.,...  3,667     I  « 

Balance  carried  to  net  revenue    ..... 3.602    9  8 

£7,269  II  4 

Cr.  £  s.  d. 
Sale  of  current  1 2158,243  units) —  private  coufiumers, 

after  al  low  i  ng  rebatea  and  pro  vtd  ing  fa  r  btwl  d  sbta  6, 65< »    3  10 

Public  lighting     ..,....,.. .188  14  0 


Rental    of   meteiK   and    other    apparatus    on    con* 
flumers*  premiBiij*  .........,,...,,.,......,...,♦..,........  ,., 

Transfer  fees..-.. .-.  .,* ,.*,„.^, *».,.,.... 


n,nm  n  lo 

426     I     0 
4  12    6 


"  £7.269  M     4 
Gknkkai.  Balanik  Shkkt,  Dec:.  HI.  ! 897- 

Liabilities.  £       e«   d. 

Capital  account— amount  reeetved... 39  550    0    0 

4i  per  cent,  debentures..... 7,300    0    0 

4  per  cent,  debenture  Block ...  I7,0ti0    0    0 

Hundr^  creditors,  due  on  construction  of  plant  and 

machinery,  fuel,  stores,  etc.,  to  Del:.  31,  1H97..  ..h  1  817     3     5 

Consumers' rJeposi IS .,,..♦...,..,,.♦..,  .    56    0     0 

Creditors  for  interest ...  162     8  10 

Unclaimed  dividend!...,. 37  IS    4 

Reserve  fund ^.,  l,Q59  17    0 

Depreciation  and  maintenance  account  reserve  fund,  914  10    0 

Net  revenue  account,  balance  at  credit..  ..............  2,0Ek2    7  11 


,  £70,3S9  17    6 

Assets.  £        I,  4« 

Capital  accoant —amount  expended  for  works    68,N96    9    4 

Stores  on  hand,  Dec.  3L  1897  :  coal,  £30.  Us.  Ud.; 

oil,  waste,  and  general  scores.  £43.  5b.  lid.. 73  17  10 

Sundry    debtors    for    current    supplied,    etc,,    to 

Dec.  31,  1897... ...  2,989  14    7 

Cash  at  bankers,  £399.  8a.  9d.;  In  hand,  ^30,  7h......  429  15    9 


CTO.tias  17    6 


At  the  meeting^  Oelenel  A.  J.  nifffttoi  who  presided,  s^id  tbe 
capital  etfienditure  had  increased  during  the  year  by  £4;i74,  the 
total  amount  spent  to  the  end  of  1897  being  i.M$6,896.  The  demand 
for   the  ffupply   of  eloctric   currmit  in   new  streets  necessitated 

!Tjcroa.*^:iii^  the  t^uoa  of  the  cotiductors  lu  to&u^  ^bs*»&  aj\^  \(Wi  to^w  ^ 
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•krttOticMi  of  »boot  21  taileflof  now  mninM,  brini^iii^r  tho  ioUl  lontrtb 

oi  mAins  ootiitruotoa  up  to  f  >ec.  .11  Wl  to  Ti  nuie^^.     Th«  incroaae 

nadir  mvtmrm  wjm  doe  bo  the  expaoJiian  of  their  buAmeiMj  Aod  »lao 

feoibe  IntrodttoUon  of  tbedemindmet^r  <»y«t«irD,  which  necetsiuted 

ilMir  providintt  d«iii«nd  inet-«re  in  A^Mition  to  the  ordinftry  supply 

_  mtjftrt.     In  order  to  meet  the  mcre&eed  exp^oditure  thua  caused, 

hoy  now  aaked  the  ihareholdeni'  Approvel  to  inct6«»e  thetr  abare 

ipU-al  by  *2.(lOLt  thmres  of  f5ee<ih  ;  and  they  fur  tK«r  took  Advantage 

'  of  tli^e  oin«>rtaflicy  to  mU  for  ^n  Advance  of  the  borrowing  fiowers 

from  £25.<Km  to  i:50.rXNX  They  bed  no  preti  nt  irtt«ntion,  however, 

of  iooreMlaif  their  debentures  beyond  the  £25  (XN>  nowr  nuthoriAed, 

The  revenee  eeoount  showed  e  eatiBrAetory  result,  notwithittinding 

^ibe  Ier(^  redaetion  they  bad  made  in  the  prtoes  charged   t^  their 

aBtomen  (or  eorreot,  amounUn^    to  about  20  per  oent.     This 

tdoctioa  had  no  doubt  increased  the  number  of  their  customers 

'and  the  coniumptlon  of  current.     The  gro^s  revenue  for  the  year 

had  been  iT/ili0,  or  £7M   more  than  that  f  ir  the  |»revious  year, 

wbMe  the  wurkinj;  expenses  had  been  £3,(577,  showing  an  increase 

of  £263  over  those  of  1896.     (-onsiderinjr  the  Ur^  increHse  in  unitn 

delttered  to  ctiitotnera,  which  ainounred  to  31  per  cent,,  their  work 

had  been  conducted  ©conomieally.     Up  to  the  3rd  inst.  ibe  units 

deHvered  to  customers  from  .Un.  1   reached   Kl,4i>0  compared  with 

'  1 1. 7<^)t>  delivered  up  to  the  same  date  test  year.     Thedireotors  ho|jed 

•  Aharebolders  would  approve  their  policy  of  etrenffthening  the 

ve,  whieii  thev  regaraed  as  a  nii^tter  of  first  importance  in  a 

» such  as  tbeire. 

el  H  W00d  seconded  the  motion,  which  was  adopted «  and 
fa  dividend  at  the  rate  of  (t  per  cent,  f^r  annum  wiu!  afterwards 
declared V  making,  with  tho  interim  dividend,  5  per  oeot.  for  the 
||ear. 

Heaoiutiofis  were  afterwards  peesed  increasing  the  share  eapital 
ui  the  borrowing  powers  to  the  extent  mentioned  by  the 
b  airman. 


CONTBACTS  FOB  SL8CTBICAL  SUPPLIES 


corrsACTS  opbn 

'Mvebaa.^ Tenders  will  be  called  shortly  for  ekeotric  installa* 
^tlon  for  light  at)d  power.    Particulars  may  be  obtained  from  tbe 
'layor  of  the  town* 

BdlBtotirtlL,-*Tenders  are  invited  for  the  additions  and  evien 
lions  to  the  electric  lig hi  ing  at  the  City  Chambers,  For  particulars 
I  tee  adverti^ng  columns.     Tenders  by  March  32. 

tl.  Ch-^metid  (rrmaee).— Tenders  are  invited  for  lighting  the 

llown  by  electricity  or  otherwise,     rartioulars  are  to  be  obtained 

IfrtHn,  and  tenders  add  reused  to,  Municjp;al   Authorities  at  above 

pUco  (l><^partm«nt  I^oire)  by  March  31. 

Aleyandt la  (Effypt)*— Tenders  are  invited  for  indiarabber  tubes, 

.etc,,  for  the  Post  and  Telegraph  Department.     Bi>«'^''^''^'''>'^ni  may 

|N  obtained  from  and  saotpLee  inspected  at,  the  *  Suiree. 

r«nil  tender!  art  to  beaddreased  to  the  President  o:  iticil  of 

Administration.  Cairo,  by  March  St$. 

ll44nM.  —The  SecreUry  of  8tete  for  India  in  Council  announces 
I  that  the  time  allowed  for  the  receipt  of  tenders   by  the  Chkef 
I  Engineer    for   Irrigation,    Madras,    for    the   utiliaatioti  of   water 
povrer  of  the  Periyar  tjike  has  boon  extended  from  Dot.  3i^  1W7 

to  Jui^  I,  um. 

Serttlac  (B^tclnai). —Tenders  are  invited  for  electric  instaUa- 

tion  for  public  end  private  lighting  and  for  power  iransmissioo 

Joi  3Uyeaiji,  t^  commence  from  Feb,  I.  1^09.     Particulars  are  to 

be  obtained  from,  and  tenders  addreaeed  to,  Municipal  Authorities 

I  At  Herding,  Helgiun),  by  April  I, 

Xeldimg  CDattMarli^--For  complete  eetabllshmeut  oF  electric 
lighting  works,  etc,  Speoitications  are  to  be  obtained  from 
flyraeoets  Udvalg  for  fileotricitntsvaerket,  Sugforer  Ed  v.  Laa. 
for  5fl  kroner  (£3,  3i  )  to  be  returner^l  on  receipt  oT  bona  Ade  tender, 
And  tenders  addressed  the  same  at  Holding  by  March  24. 

BftA^ea  OI|Mle). —Tenders  are  retxuired  for  the  sole  right  of 

Kublk  i^btieg  by  electricity  for  *ii»  years.  The  deposit  recjuired 
7<I0  pesecti  (350  urovltional).  Particulars  are  to  be  obtained 
from^  ami  tAbdert  addreeaed  to,  the  Loeal  Government  Adminlstra' 
tion  l^epartmtnt,  either  at  Madrid  or  ^afra.  Tenders  by  March  *3K 

Lei4em. —Tenders  are  invited  for  the  tuprpty  of  the  llghteet 
pesvible  form  of  motor  (to  be  complete  with  tenk,  tender*  or  other 
fuel  sttppU),  capable  of  developing  energy  of  9  h,p^  on  brake  test, 
at  a  ipuidte  revolution  of  54^)0  per  minute,  Dimeosions  and  total 
wetffhc  of  the  machine  to  be  sent  to  Mr»  B.  Morley  Fteteher« 
A.M  tC.E  ,  7,  VicUMia-itreei,  Westmt  niter. 

ttet«e4er  (•palm^.^TeiKlers  are  roiiuired  for  the  sole  right 
{2f^  years]  uf  lighting  the  town  by  eleotncity.  and  for  working  the 
waior  svpply  In  that  town  by  tbe  aame  means  {lifting)  The 
depoait  required  is  4,4)«Kt  pesetas  {i,{fO»)  pfovisional ).  Particulars 
a/e  te  be  abteloed  from,  aa4  tenders  addressed  to.  ibe  (.Acal  i  iovem 
tsent  Admliiietration  Ueperiment,  Madrkl  or  Santona.  Teeden 
by  Mareb  Sit, 

l9MrMh.— The  Electric  Ligbting  Committee  are  prepared  to 
recelse  from  responsible  firms  full  detailed  oSere  for  oerrying  oat 
the  pro^iiionsof  tho  Ipswich  Electric  LigbtUw  Order,  lH97,  include 
lAf  terms  upon  which  the  undertaking  ooola  be  acquired  by  the 
GorpocaliiKi  at  oertAlo  dates  if  so  desired.  Offers,  eodoretd 
''Tiodef/' tobeeent  to  tbe  Chairman  of  the  Electric  Mffbfcing 
OoiaiiklHee,  Town  Hall,  Ipewiob,  by  March  2$, 

talHtftii-Cbmpetitive  plans  and  estlmatee  are  invited  fof 
erection  of  a  new  generaUng  ettttloe.  All  informaikm  mav  be 
QbtaJned  frgm  %im  Eketrioal  EM[totif|  Walne«  ro<»d,  8«ifor«(  oe 


or  after  i4th  inst.  Sealed  plans  aod  catimatoiv 
Station,"  addreesed  to  the  C'Kairman  of  Lbe  Eleetne  U 
mittee,  to  be  deli  vend  at  tbe  ofUce  of  Mr.  Head.  B^ 
clerk,  Town  Hall,  Salford,  by  9  a.m.  on  *i5tb  Ins^  , 

Derliy.— The  Corporation  invite  tenders  for  the  eleq 
of  their  lunatic  asylum  and  prearises  at  Rowditch»  Dv| 
^catione*  etc..  may  be  obtained  from  tbe  Eegineer  aaj 
of  the  Electric  Lighting  Worku,  Sow ter*e  road,  iJerby,  m 
of  £1.  Is,,  which  will  be  returned  on  receipt  of  m  l>Ooe  I 
Tenders,  marked  -*  Arylum  Ltghting,"  and  addreaeed  li 
Gadsby*  town  cleik,  are  to  be  eent  m  by  ^4th  faieU        j 

Bearnetneuib.— Tenders  are  required  foe  melor  *iUl 
collection  of  house  ref  ase,  street  eoaveiigiog,  ead  M4| 
road  materials.  Sftecifioation,  etc,  acsoomDaiiied  bf , 
should  be  delivered  at  the  office  of  \fr.  F,  AV  l^ecffi 
borough  engineer  and  surveyor,  Mu  t         "" 

in  a  cover  marked  "Tender  for  M>>  ^ 

line  s[»ecif^cation  and  form  of  tender  (^an  be 
tion  to  the  Boroogh  Engineer^  Office. 

Plymotitb  -The  CorporatiOQ  invite  teiuiera  for 
eloctncitv  m'ttcra  (alteroatiDgcitrreiit)  for  ihe  M 
March  :U,  1891).  S pec iti cation,  with  form  of 
obtained  k>y  bona  tide  meter  manufacturers  or  tiMr 
agent&  on  application  to  Mr.  ,Iohn  H.  Rider, 
enfrificer,  East  •  street,  Plymouth.  Sealed  tenders  J 
''  Electricity  Meters/'  must  be  delivered  to  Mr.  J.  H.  | 
clerk »  Plymouth,  not  tater  than  March  :^  t 

at.  Pmaerae  —the  V  ostrv  invite  tenders  for  beiildiii 
chimney,  Bhaf  t  about  240ft.  from  tbe  fonndaUosie.  CofiM 
cation,  conditions  of  contract,  and  form  of  teiMl«r  ere  l9 1 
at  the  Electricity  Dsf^artment  Oflioea,  $7,  PreH  eirti(( 
Town,  N.W  ,  on  payment  of  a  defraett  of  ^1,  wbff 
returtiable  on  receipt  of  the  tpeeifioatioii  aooompaokilj 
6de  tender.  Tenders  to  be  sent  to  Mr.  C  H  F.  Bcr| 
clerk,  endorsed  "  Tender  for  Chimney,"  by  Pi  oooii  os'l 

DevUee  (Wllte).— Tenders  are  invited  for  two  4**  kw, 
current  belt -driven  dynamos  and  for  two  high  pi 
compound  enginee  of  70  bth.p.  etcli  for  drtvtnff 
maebinery.     Bpedfioetioiis  aed  {Arliculam  may  b« 
Messrs.  Maseev  and  Allpreee,  25,  Oeeeo  Anne't-gmle^ 
on  peymeot  of  £1.  Is.,  whiefa  wUl  be  retemed  oa  nfbtk\ 
Ade  teoder*    Tenders  to  be  lent  to  Mr*  Joeepb 
to  tbe  Visiting  Committee,   WHtm  C4>iinty  A0f 
Martibit. 

Darwen.  ^Tenders  are  invited  by  the  CorparaAioa 
revolution  Nteem ^engines  and  dynamoe ;  i,B)  st«a9  el 
pipes,  etc  ;  (C)  aeeiimiilaton ;  [u}  eviteb boards,  b*LM|| 
ratus,  etc.;  (E)  emtergronnd  mains,  etc  ;  iV)  arc  Um 
etc.  Conditions,  etc.,  may  be  obtaiaed  ftt  tbe  M 
Borough  and  Eleouioal  Knglneere,  oa  payiUpit  el  O  \ 
cation,  or  £A  far  the  entire  set  of  fpodMftlaMv  wbleli  i 
returned  on  receipt  ol  a  bona  Ade  tender.  Tenders  I 
Marth  28 

l«eadeft.  S.W.  -Tbe  Secretary  of  Stale  for  War  is 
receive  otrom  in  writing,  aecompanied  by  oo»{ietltiv» 
speciUcations    for  the  supply  of    pocimlp    jlmyi^ 
apparatut).  (>onerat  particulars  a*  ta rt<|alrWMala < 
on  application,  either  by  letter  or  peitQailllPj,  lo  A* 
of  army  contracts.  War  Offioe,  I'all^iiidL  o  W. 
deaigni  most  b«  delivered  at  the  War  Oik%  PaU 
aw  ,  by  April  27,  addreaeed  to  ihm  Dirsecor  of  Areoft 
and  marked  on  the  outskie  **  Designs  for  Seateb^ycto  4 

Le«taB,-'Tne  Council  invite  tenders  foi 
of  (No.  1)  two  dynamos,  one  oontioiiotie>o«rfaBt 
former;  (;J}  two  gae-engines  and  eQaneetioae i  (4) 
Specitk^tionii  10  h^  obtained  freiD  Mr.   H. 
electrical    engineer,    < '»>H,uii-rr5ed,    Leyton* 
Maroh  *^1,  on  (lavmer  >.  for  eacn  OQoy,  whiolt 

refunded  upon  tne  t\»  ^  bona  Ikle  leader^ 

panied  by  a  £10  Bank  ul  England  aoet  t<0  be 
tender  and  to  be  forfeited  if  tbe  teodar  ie 
contract  Is  signed,  must  be  reoeived  ai  ibe 
Eseex,  by  April  4, 

Vlete  la  tAaat*all%),— Ttadare  eta  iavi«»d 
tho  city  of  Uawtbom  io€  tbe  •apply 
supply  only»  of:  (Section  A)  boUalagi 
beater,  pum|ia  ;  iC)  enginse,  dynamos, 
mains,  transformers«  meiara,  arc  laiaiM. 
initrumenu  ;  (D)  tappiy  of  jpolta  and  tbair 
the  pUnt  for  three  yeara  8|iaol6oatioas  and  fi 
be  oDtalnod  at  tho  oiGoe  of  the  Agent  General  for  Viall 
Ceneral  glr  Andrew  (  laike,  <;  C.C.M.,  Vtataria 
Victoria  street,  Weatmlnsier,  Uodeo,  S^W.,  e«  | 
£1,  la.  which  wiU  be  reiamed  oo  raoaltit  nf  a  hana 
Sealed  tandare,  eodandr  '*  Tender  for  Kleccrk  Uf 
addxesaed  to  tbe  Mayor  of  IIawt&ofii«  Vlaftaria,  i 
JonetZI.  at  5  p,Bi, 

VgreoMst  (Cfta«Ura),— The  WaUaaay  Cr^att  tNaii 
incite  tcuiiors  for  the  followtng  wotka-vU^^  ^iMflna 
and  exciter  ;  i  /}  two  Lancaebire  etaaai  bcUiw  eadT^M 
steam  boiler  ;  lei  oondenstng  fptuwkm*  C^f><ea  of  U 
tions  may  be  obtained  on  appUaalloa  la  tm  eac^aai 
UmiitbeE,  Uae  and  Water  W'    '      » 


CMOyt 


A  charge  of  £2.  2a.  will  be 

be  returned  on  reoeiplol  i 

tho  form  proved  for  tba  tmrpoi^  add 

tbe  (ias,  Water,  and  Klectrieily  ^ 

for  Engine  and  Alteroaler/'  or  ai^ 


Woi4a^  Qfml  Floai*  near 
»  nada  hr  eapy  af  eaaiianff 
a  bnnaide  tender.    9aaW 


t^lM 
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bi^  to  b0  dalirared  at  tbe  office  of  Mr.  H.  W.  Cook,  clerk, 
ib  Oioaii  Chnrch-atreet,  Efcremoot,  Cbeehire,  by  4  p.m.  on 
ji  17.  Gootnctors  will  be  reqaired  to  enter  into  a  bond  with 
Dfednretias  for  the  performaDce  of  contract. 
ilfeiA^The  Urban  District  Coancil  invite  tenders  for  tbe 
|v«Bd  enetion  of  tbe  following  plant :  (Sectron  A)  generating 
t^  vitar  tobe  boilers  and  fittings,  eoonomiser,  feed  pnmps, 
lon^  etc,  rteam  alternators  and  exciters,  condenser,  ou  filter^ 
^  ate,  Btesm  exbanst,  blow-off.  and  eandr^  P>PM,  valves, 
rtu^  etc.;  (B)  switchboard  and  all  connections;  (C)  over 
tnvelliof;  cnne  ;  (D)  conduits  and  mains  for  general  supply  : 
psUio  lightiDg  and  adaptation  of  existing  public  lamps  ; 
mdmun,  sab-stations,  and  switching  gear ;  (G)  arc  lamps 
auto,  todflrs  majr  be  sent  in  for  any  section  or  sections  or 
Itiriioleof  the  sections,  but  not  for  part  of  a  section.  The 
ri  piu  of  works,  plan  of  streets,  etc,  and  specifications 
iomi  of  tender,  may  be  obtained  at  the  offices  of  Mr.  W.  C.  C\ 
lijae,  oooraltizig  engineer,  Mansion  House-chambers,  20, 
Mmry,  E.C.,  on  payment  of  £5.  Ss  ,  which  sum  will  be 
wd  OD  nosipt  of  a  bona  fide  tender.  Tenders,  sealed  and 
lA  "fesdor  for  Electric  Lighting,"  must  be  addressed  to 
&  Morten  Tamer,  clerk  to  the  Cooncil,  at  the  ConnciJ 
%  Widord,  and  be  delivered  on  or  before  12  noon  on 
il& 

UposL— Tenders  are  invited  by  the  Corporation  for  the 
r  aid  erection  of  the  following  plant  at  the  Corporation 
0^  vorks— viz. :  Contract  No.  1— (Section  A)  one  tubular 
m  Mperheater  ;  (B)  superheaters  for  five  existing  Lanca- 
oihrt ;  (C)  surf  ace  condensers,  pumps,  pipes,  and  storage 
(Dj  two  55-Ught  rectifiers  ;  (E)  10  lokw.  boosters.  Con- 
k  2— (Section  A)  high  and  low  tension  lead-covered  cables ; 
H^kw.  transformers.  Ck>ntract  No.  3— (Section  A^'20  arc 
Oin ;  (B)  1(X)  arc  lamps.  Tenderers  are  at  liberty  to  tender 
Moftion,  bat  not  for  part  of  a  section.  Specifications^ 
eondftfcws,  forms  of  tender,  etc,  may  be  obtained  from 
Mb  C.  Quin,  borough  electriod  and  tramway  engineer, 
■I,  on  prepayment  as  to  Contrast  No.  1  (Sections  A  to  D, 
itboand  ap  together)  of  the  sum  of  £5.  5s.,  and  as  to 
^Kc  1  (Section  E),  Contracts  Na  2  and  3  (Sections  A 
I  the  sam  of  £2.  2b.  for  each  section,  which  respective 
1  be  retamed  on  receipt  of  a  bona  fide  tender  on  toe  pre- 
dm  aad  within  the  prescribed  time  Duplicate  copies  of 
'Ka  1  (Sections  A  to  D)  and  Contract  No  2  (Section  Aj 
ehsrged  £1.  Is.  each,  which  will  not  be  returned.  The 
famreqoire  the  erection  and  completion  of  above  plant 
lor  months  from  tbe  date  of  order.  Tenders,  endorsed 
eitj  Works  B^aseion  (Contract  No.  — ,  Section  — )," 
I  addreeeed  ana  delivered  to  Mr.  T.  Loftos,  town  clerk, 
in,  Blackpool,  before  10  a  m  on  March  22. 


BUSINESS  NOTES. 


Ilfe.~lt  is  intended  to  instal  tbe  electric  light  into  the 

toMt  Baptist  Chnrch. 

V*~It  appears  that  very  rapid  progress  is  being  made 

Mw  electric  tramway. 

■tar.— The  electric  light  works  are  expected  to  be  opened 

fifl  or  May ;  good  progress  is  being  made  with  them. 

MhH  ^■itBiirlnir'' — Our  American  contemporary  has 

Iran  214,  Monroe-street  to  443,  The  RDokery,  Chicago. 

mlL—A  special  meeting  of  the  Vestry  is  announced 

1  tt  to   receive   the   report    of    the    General    Purposes 

M folly  set  forth  in  oor  issue  of  the  25th  ult. 

t  BIL— Tbe  Urban   Cooricil  have  resolved   to  send  a 

lleihePdetmaster-General  in  favour  of  the  application 

it  Hatoal  Telephone  Syndicate  for  a  license. 

IfA  Mid  Co. — We  are  informed  that  tbe  offices  of  this 

eeeapy  the  whole  of  the  building  at  55,  Viccoria-streec, 

the  mm  intend  shortly  adding  several  new  departments. 

9r-At  a  special  meeting  of  the  Vestry  on  tbe  7th  inst. , 

Aef  the  oomimttee  of  the  whole  Vestry  rf  the  transfer  of 

de  Hghtiflg  order  was  considered.     The  debate  was  again 

kf-ftli  iCated  that  the  Russian  Admiralty  has  decided 

Wm  iBle  Roseian  ships  of  war  electrical  apparatus  for 

a  working  guns  acoording  to  a  system  in  vogue  in  the 

"T. 

^ik— Tbe  Council  have  adopted  a    resolution    of    the 

i^kiaf  Committee  that  application  should  be  made  for 

■il«iMr  empowering  the  Coancil  to  supply  electric  light 

idiMriet. 

■k— Owing  to  an  explosion  at  the  generating  station, 

I  of  the  electric  light  supply  occurred  last  week.    The 

iiig  was  soon  restored,  but  the  service  to  private  users 

rideye  to  repair. 

L— 4FW  oorporate  oommon  seal  was  on  tbe  9th  inst. 

I^igreeaieiit'betwtoa  the  Sheffield  Electric  Light  and 

rj,  lifnited,  and  the  Corporation,  for  the  sale  and 
■adertaking  of  the  company  to  the  Corporation. 
^tfceaonthly  meetbg  of  the  Town  €k>unoil  a  letter 
Wjm  ftba  Ueobrie  Light  Bopply  (Corporation  asking  if 
HiMdd  mU  their  eleotrie  light  provisional  order,  and 
l|i^  wiM  in»|y  Milled  to  repl^  that  it  was  not  in  the 


StIrllBg.— The  Polioe  Commierioners  diseuased  at  their  last 
meeting  a  report  by  Pro£  Kennedy  in  favour  of  electric  Ughting 
by  water  power.  It  was  moved  that*  the  cooelasiooe  of  the  report 
be  adopted,  bat  an  amendment  that  a  specialist  in  water  power  be 
employed  to  give  a  further  report  was  carried  by  1 1  to  S. 

Brttlali  Thoieea  ne^tea  CoaipMiy,  Tiftte*  —  We  are 
informed  that,  owing  to  increase  of  basiness,  this  Company 
have  opened  new  showroome  at  26  and  27,  Bush-lane,  Cannon* 
street,  E.C.  This  address  is  now  the  beedqoarters  of  the  sopfSly 
department,  under  tbe  management  of  Mr.  A.  J.  Ireland. 

Cork.  —The  Corporation  at  their  last  meeting  discussed  at  length 
their  position  with  regard  to  their  expired  electric  lighting  order 
and  the  futare  position  of  their  gas  company  in  the  event  of 
another  company  applying  for  an  order  to  provide  the  eleetric 
lieht.  Ultimately  the  matter  was  referred  to  a  committee  of  the 
whole  house. 


—At  the  last  meeting  of  the  Couooil,  in  replying  to  a 
question,  tbe  Chairman  of  the  Town  Hall  aad  Blectno  Lighting 
(Jommittee  stated  that  it  had  been  resolved  to  cbaige  private  con- 
sumers 7d.  per  nnit  for  the  first  hour  and  2d.  per  unit  afterwards. 
The  system  of  charging  was  that  brought  out  by  Mr.  Wright,  the 
electrical  engineer  at  Brighton,  and  it  had  been  found  to  work 
well  in  many  other  towns. 

LiverpoeL— At  a  meeting  held  on  the  4th  inst.,  the  Lighting 
Committee  of  tbe  Corporation  decided  to  extend  the  electric  mains 
in  Manchester-street  and  School-lane.  Tbe  Electrical  Engineer 
reporte(l  that  in  consequence  of  tbe  unsatisfaetory '  state  of  tiie 
lighting  in  Bold-street,  due  to  the  failure  of  some  of  the  lamps,  it 
hM  been  decided  to  adopt  another  kiod  of  lamp,  which  it  was  hoped 
would  be  of  a  more  satisfactory  character. 

MOreoaaibe. — An  enquiry  was  held  at  Morecambe  on  the  9th 
inst.  by  O)lonel  R.  <!.  BTepper,  on  behalf  of  the  Local  (Government 
Board,  into  an  application  by  the  District  Council  to  borrow 
£10,000  for  the  extension  of  tbe  electric  lighting  works.  The 
Clerk  explained  that  with  refereaee  to  the  recent  arbitration  ease 
with  tbe  old  electric  light  company  the  Coancil  bad  been  awarded 
as  their  share  £1, 179.    There  wss  no  opposition  to  tbe  eoheme. 

Oreenoek. —The  sob-committee  on  electric  lighting  agreed  on 
the  3f  d  inst.  to  recommend  the  Police  Board  to  extend  tbe  elecuic 
light  in  the  town  at  a  coat  of  about  £28,000.  The  aite  ie  esUoaated 
to  cost  an  additional  £3.000  or  £4,000.  The  propoeal  providee  for 
the  erection  of  about  40  arc  lamps  and  pillars  along  the  main 
streets.  The  extension  of  the  installation,  should  sach  a  demand 
arise,  would  also  be  provided  for  in  the  sob-eooBmiliee's  scheoie. 

XdlBlmrgh.— At  the  fortnightly  meeting  of  the  City  Cooncil 
the  following  notioee  of  motion  were  talued :  To  remit  to  the 
Electric  Lighting  Committee  (1)  to  consider  and  report  on  the 
charges  to  be  made  for  electric  energy,  for  public  and  private 
lighting,  and  also  for  power  from .  May  15  next ;  (2)  to  consider 
and  report  open  the  salary  of  the  preeeat  electrical  engineer ;  (3) 
CO  take  into  their  immediate  consideration  the  lighting  S  Melville- 
street  by  electricity.  .     . 

Aoeringtea.— The  Council  have  resolved  to  obtaia  on  lease  part 
of  some  land,  with  the  opkioa  of  purchase  of  the  whole,  for  tbe 
erection  of  a  destructor,  to  be  worked  in  ouuneoiien  with  tbe 
electric  lighting  plant,  and  on  condition  that  they  have  the  use  of 
the  water  flowing  down  the  Hyndburn  for  condensing  and  steam 
purposes,  and  direct  access  for  all  purposes  on  to  the  land  from 
Hyndburn -road.  An  offer  from  the  Municipal  EUeotrlc  Supply 
Company  to  undertake  the  supply  of  electricity  within  the 
borough  has  been  declined. 

Cromptoa  asd  Co.,  Xamlted. — We  are  informed  that  this 
Company  have  closed  their  office  at  35,  Queen  Victoria-street, 
at  which  address  they  have  hitherto  been  carrying  on  the  sale  of 
electrical  cooking  and  beating  appliances,  and  that  this  branch 
of  their  business  will  be  carriM  on  at  the  Arc  Works,  Chelmsford. 
In  future,  Messrs.  Crompton  and  Co.  will  supply  the  trade  onlv 
with  their  electrical  heating  and  cooking  appliances,  but  will 
forward  on  application  the  name  and  address  of  the  nearest  agent 
from  whom  the  goods  can  be  obtained. 

St.  Olave,  S.S  —At  the  last  ordinary  meeting  of  the  Board  of 
Works,  it  was  resolved,  on  the  recommendation  of  the  Works  and 
Finance  Committee,  to  co-operate  with  the  Corporation  of  London 
by  making  an  application  to  the  Treasury  for  an  enquiry  to  be  - 
field  as  to  the  cost  and  efficiencv  of  the  telephone  service  in 
London,  and  all  matters  relating  thereto  ;  also  that  delegates  be 
appointed  to  a  conference  propmed  to  be  held  in  relation  thereto. 
Tbe  same  delegates  were  appointed  to  attend  a  proposed  oon^ 
Feronce  at  St.  Martin's-in-the- Fields  in  reference  to  laying  telephone 
nrires  underground.  .  ' 

Coventry.— The  annual  report  upon  the  Coventry  electric  light- 
ing, presented  at  the  last  meeting  of  tbe  City  Council,  stated  tnat 
there  were  100  consumers,  and  the  profit  on  working  in  1897  was 
£106  ;  but  interest  on  borrowed  money  and  sinking  fund  had  to  be 
allowed  for,  and  then  there  was  a  net  charge  on  the  rates  of  £l,5oS, 
as  against  £1,706  in  1896.  It  was  sai4  that  the  consumption  per 
light  in  Coventry  was  only  lli^  units,  which  was  much  lower  than 
the  consumption  in  other  towns  ;  also  that  sufficient  was  not  being 
charged  to  consumers,  to  eaoh  one  of  whom  the  city  was  making  a 
present  of  £15  per  annum. 

Kingawood. — At  tbe  last  meeting  of  the  Urban  Council,  a  letter 
was  received  from  the  solicitors  of  the  Western  Counties  Electric 
Lighting  Syndicate  asking  when  the  purchase  of  the  electric 
light  puint  and  apparatus  was  likely  to  be  completed  by  the 
Council.  The  Chairman  mentioned  that  as  soon  as  the  Local  . 
Government  Board  enquiry  had  been  held,  and  their  loan  w«a 
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iMMiliofMilt  ibey  would  mtirfreii  a  Ume  for  the  tettlometifc  of  tho 
pmhttMu  !Flifty  had  now  Mr.  I'arfitt'ff  lint  In  for  the  li^htini: 
aact#iiBioa,  and  tnd  whole  mikbter  would  come  up  At  the  enquiry. 
Alter  di«ciiftnioii  it  wae  remlvad  to  write  the  «oliaitor»<  in  «(iie^tion 
OoafirmiDgf  the  letter  meotioned. 

Paliloy. — At  a  tpociAl  meeting  of  the  Town  Council  irt  com 
mittee  on  the  8th  innt ,   it   wha    rei^olved    to  attirm  the  affree- 
mant  between   the  British  Electric  Traction  CompaDy  and  the 
Pftifiley  Tramway  Conatiany,  whereby  the  traction  company  would 
tf^^  Mc  Vmtm  and  work  tbem  by  electric  bavila^e.    The  Unof*» 

it  will  be  extended  west  to  Johnstone,  Bouth  to  Potter^ 

hiiL  uorttv  to  Renfrew,  and  eaet  to  the  terminuA  of  the  Gla^i^ow 
tramway  lineo  should  the  neceeeary  powers  be  g-ranted.  It  U 
undaretood  th^t  ths  trolley  aystem  will  be  used.  The  electrical 
drk|iti^^r  has  been  instructed  to  m'^^ke  enctuiriee  ut  the  vnriouv 
Odotres  where  the  nyetem  hae  been  adopted,  and  to  report  to  the 
OOunciL 

SoQtluuDptoD.— At  a  meeting  of  the  Southampton  Town  Couiicil 
a  lengthy  debate  arose  upon  the  motion  for  the  adoption  of  the 
report  of  the  Electric  Light  Committee,  eppecially  the  part 
referring  to  the  exteneion  of  the  electric  light  maln«  at  a  cost  of 
£4^000.  It  was  stated  that  of  the  176  anf^wer^  received,  19  only 
cooaented  to  take  the  current^  3f>  did  not  retjuire  it  at  present, 
and  that  meant  that  theae  wopM  not  take  it  at  all,  and  127 
abaolotely  refuaed.  Eventually  it  waa  agreed  that  Mr,  Manville 
should  be  inatructed  to  submit  report  and  plana  upon  the  proposed 
pocition  of  the  standards  to  carry  the  arc  lampa  for  public  light- 
ingy  with  a  view  that  the  aame  standards  ahould  be  uaed  for  trolley 
wirea  for  the  tram  ways. 

BA^th.^-At  the  last  meeting  of  the  Etactrio  Lighting  Committee, 
Mr.  W.  Jeffery,  accountant^  presented  the  fiiruree  for  the  first 
year's  working  ir^?^-  ♦^-^  ♦ -^-'-oration,  showing  the  revenue 
account  at  the  *■  The  re^iort  dealt  (says  the 

Hfr.hJ  Tnfie^  an  y,  with  a  year  leea  seven  day^, 

Ai  !'   a  net  proht  of   i.ti45.     The  consultiog  eoifiDeer  (Mr. 

1!^  (:>ointe(i  out,  howei^er,  that  in  addition  to  thi^  amount 

JE<Khj  li:ii  been  set  a*ide  for  <lepreciatton  and  £7''7  had  been  paid 
for  bank  int-ereat^     This,  he  contended,  ought  not  to  be  taken  in 

thr  -       -  -    ^    -        jj  ^Qg  t^ijp  custom  with  other  corporations 

n-  i.ition.     In  the  electrical  Pi o««  he  should  say 

P  „  ,        L  ut  £1,950  on  the  year.     It  was  decided  to 

*•<  ii  member  of  the  (/ouncil  with  a  copy  of  the  returns, 

u.  ^1  tho  BoartI  of  Trnde  form, 

Clieitentimiii.— The  electrical  engineer's  report  states  that  steady 
proEreas  has  been  made  with  connection  of  customers  to  the 
mains.  The  total  number  of  aer  vices  con  nee  t4>d  wai*'«ftUand  the 
et|iiiv'Ml#«nf  number  of  H-c  p,  lampn  wafl  U,6('<>.  He  was  daily 
c«  ;  ry  of  an  additional  transformer  for  the  sub  station, 

fr  of  the  customers  at  M on tpellier  wore  supplied, 

Hill.  .1  v»-nj  '  '-  htm  to  put  in  f«»o*  with  a  conKiderablv  larger 

factor  of    /^  1    pending    this    trunsformer   b*>irig    6xed    at 

Queen's- rirr,  nid  be  beRt  to  itttempt  to  Muppty  the  whole  of 

tkhe  I  Allien'  College  on  Wettneadny  oven  intra  only.  The  Town 
CVyuncil  ut  i^M  last  meeting  re«»(3lveil  that  this  ttuggestion  bo 
appro\'edv  The  eloctrieal  engineer  submittotl  an  estimate  of  the 
|M^bab1e  extotiaio'is  to  mains  and  |>lant,  etc.,  and  it  was  reaolved 
that  apjihcation  be  made  to  tlie  l«ocal  (Government  Boanl  for 
sanction  to  a  loan  for  i*17.2fM», 

^  Pmitfee,  —The  work  of  introducing  electric  light  into  the 
itreetji  i»  proceeding  rapidly,  and  already  a  large  number  of  the 
piltut '  ii a.  e  been  erected  in  central  thoroughfares  The  current 
!  on  on  Tuewlny  last  for  the  first  time  so  far  as  con 
i*rm  street.  A I  toilet  her  tour  lamps  wete  lit  in  that 
thorough  I  are.  and  the  reauli  was  very  aatisfoctory*  The  gas 
lamp*  were  lighted  as  usual,  presumably  in  case  of  emergency, 
but  the  experiment  of  electric  lighting  was  not  attended  by  any 
breakdown.  It  la  proposed  to  switch  the  current  on  to  the  other 
lamiw  a<*  they  are  erecte<l.  At  ^  m.>*^<  m.*  of  the  <»»«  rommirtfie  of 
Lbe  Town  (Jounoli,  a  reprenetifn  mnrlc  by  ;  ^  and 

tenaotj*    in    CHch ton  street  rt'<  i  thai   the  •"'  the 

electric  lighting  of  the  city  bo  e^Uaded  by  ereetiag  one  or  two 
electric  lamps  in  C  rich  ton  street.  The  matter  wae  remitted  to 
tho  electrical  engineer  to  re^iort  upon, 

CWeff.— A  rer»ort  waw  recently  furnished  to  the  Town  Council 
by  Mr  R.  F,  \  >  '*,   referring  to  the  formation  of  a 

eompefiy  lor  ele>  ^  the  town«  tho  motive  power  for 

eHitch  ia  propoatni  i«  i^i  »<.(^^4led  by  the  Falls  of  Turret,  some 
three  mllea  norths  weal  of  the  town*  Previous  to  this  the  Town 
CoLjrt<  i1  (^ihtntnofl  a  report  on  the  whole  matter  from  Mr.  Arnot, 
Vl  for  the  Cor)>oration  of  tllaagow,  and   he  advi»f^ 

M  Moat  the   project  of   aiJopting  water  |>ower,     Sir 

r  Nirray,  Barf,,  of  Ochtertyre,  on   who«e  ©state  the 

vt  ind   who  olTered   the  water  power  fre<»,  h»«   now 

mn-M- ■  rMON>uL'U  examination  into  the  capabili'""  '  '*^-  '  "  f 
Turret  aa  a  motive  power  to  produce  a  atilBGlf^M 

lit'lit  fftt   t]ui  tilt*  II        H.    iu»*»'  yliili^h  that  an  «is,j, 

T  }n§  went  - 

h--  ■      ,•  :    ,      referred  t«' 

AfHeati  Week  In  tlan4  — The  lfriti)th  etnd  fihftfh  Afrirmi  l^^jmrt 

''  «ing  it©m*  of  elert  k  In  coo' 

t  <   electric  1  lighting    r  \m  under 

contvn  lu   inionaatery  diamond     nnwv,    ''rimgc   Free 

9l«te.  tl    tram    inatallation    is    propo»sd    (or    tlie 

RhiilliL  rrinluri^    ihii    (ir«A<^nt     »ri>iirii     tMiTti         Tii'     i^tty 


arc  him  pa,  "?~  "  mean 

desccot   lam  I  trtinoain«0IIJ!f«Ol 

ing.   three   dtcrjii^  .r.Jiiied  altemftlofe  for  tlie  In 

Iter  vice,    two    switch  boarda^  and    ofther  |iQoe«nry 


ruiJL'ini/    from 


I  tli«l 


also  announces  that  tonde 
have  been  receivwl  by  tlv 
Town  (Tounoil  for  the  propo- 
town. 

Ferth.  — 'Uord  l*rovoat  Dewar  ealmiitied  aad  read 
of  the  Sandeman  Becioeat  Committee  a  report  by 
bell,    Douglas,   and   Moriaon  on   several   methods 
Messrs    Anrl'^'^   -     -  '    ^*Mnro,  olootrical  eiii 
lighting  the  lie   library  by 

mate^  of  the  l  Lf  ion,     As  the  HI 

be  lit  by  electricity,  it  would  be  a  saving  of  eoat 
were  wired  for  the  purpose  now.    The  moetitig 
Buggestion,  and  remitted  ft  to  a  committee  to  ii 
tects  to  get  eatimatea  for  the  worka,  and  to  aee  to  lie 
out.     At  A  sobaec|aent  naeeting  a  letter  wee  reid[  ~ 
tects  with  reference  t4>  a  aeeood-hand  engine  wod 
prtcee  at  which  such  artleles  ooold  be  obtained, 
the  committee  resolved  that,  with  the  ostovuUon  ol 
building  wired,  no  further  atepe  ahonld  be  taken  in 
for  the  introduction  of  a  private  inetailalion  of 
library. 

Aberdeen.  —At  the  last  meeting  of  tbfl  Dooneit 
the  Gas  and  Electric   Lighting  Committee  lo 
firet  hour  daily  of  the  maximum  demand  for 
power,  and  thereafter  1  ^d.  (ler  Board  of  Tred« 
t30  the  committee.     The  aceounte  of  the  eteotvie 
ment  Iqj;  the  paet  year  were  eubmttted  by  the  _ . 
Committee   who  said  thai  sinoe  the  new  ayalem  el 
been  oiiopted.  a  good  tnaov  eomplainte  bed  been 
oonsumem  who  formerly  paid  5d.  on  the  iret  boar's 
and  were  now  charged  6d.     The  system,  wbieb  bed 
by  other  corfiorations,  w»«   introduced  laeft  yvnr* 
j^n^i  ;..»...  .....I  i  ,...  .»  ,f  during  the  |iaat  half-year 

Ki>!i  -pent  in  ooannetiofi  wlUi   tJ» 

sv^^i  I    not  occur  it*raln  for  a 

Had    It   not  been  for  that  Id  have  had 

balance.     They  hoped    by  n  r.  alter   the 

miasioners  hod  got  the  ({«a>^  fully  lighted.  Umt 
still  further  to  r^ure  the  price  of  eloctrletiy.     Tne 
paseed. 

Derklttg.  -A  public  meeting  was  held  at  the  CMill 
last  week  in  purauanrc  <>'  '  ^*^-^i..»  ..^^  fiaaaeii  by  thmUi 
to  afford  an  optiortutu  -  to  b« 

tion  given  in  rffercnct*  '  n,-e 

the  electric  light  in  Dorking,     The  notice  oonn 
stipulated  that  no  resolutions  were  to  be  aubmil 
Chaldecott,  who  war  voted  to  the  chair,  m 
of  tho  me^Uing,  stated  that  the  pjiroehial  eteetora 
had  had  a  Mtat^jtnent.  put  before  iher  '        \ 

they  were  asked  to  inform  the   Urban  ut  lo 

schemes  they  oonaiderc'}  nrrfnrjihl*^      ]: 
to  give  every  person  ai>  '  leforamMT 

as  to  the  ree^>ective  uu  *  proponak,  ibai. 

should  be  held  at  whirii  mtbt»^  th*^  tuemhete  el  tike*' 
consul tintr  engineer  tni   the  one  hand«  and   the  tw| 
MoMxre  Edmundji^n  on   the  oihar,  thoatd  be 
information  upon  tho  fact**  and   ligurei  which  had 
the  public      After  the  "''-'^'^■"'■"    > ''**  Chainaan 
ing  that  before  tho  Coa  vo  town  tnio  tbie 

would  endeavour  to  gcL  uata  inlor ni iltmi 

IKWMible  point. 

Olaasew.  —At  the  la«t  monthly  meeting  »'  the 
Tramway  Commit 

and  engineer  re^r  .  mntl 

having  coni*»dere<i  r*fni  *rit\i  f*o| 

of  the  ^ub  comn  the  Stat  ale 

should    bo  appro.*,....   ...    ..-^^iLaln  if  Ibejr 

lowering  of  the  level  of  HprtngbafB-roaii 

donian   Railway  bridge  to  the  eBtanft  el 

of    the   Tramways   Ilepartment,    and   nndar  the  ' 

tho  mHAier  of  works,     A  *tth*#«|iiat»i   mifinte  saalnd 

mattHJ  cost  of  the  we>'  T   the 

mended  thui  it  •hould  Tbe  aaa 

rcrr^"  '--'•■  *i"Hl  that  foui  >•>  •li^.iu  •i^-<.»vu  ^m**.  tv0  Mi 

w  I  .  ai^las,  of  a  deaign  anbiaftl«l  by  tbe 

he  f  rt,e  det'Afttnrht.  and  plaead  nn  tbc 

along  with  the  mu  !  cars  alrsady  daeiill 

built  ;  ami  thftt  ti  '  Ker  Iw  tlfine  rr|*a,ftl{ii^ 

tiort  of  >  ( 

bo  thor  es^lmai 

the  lown  iij^  »  ^   T-he  jji  uti  i*-iir*  ,%••  wrii   »*  mc  i-t 

way  under  tho  bridge.     The  hne  down  the  fllgb-e^<eeC 
laid  in  a  few  months.     Tho  re|iort  waa  adnpMid 

Th<i  eleotrloal  aniriaear  (Mr.  CUrahagb;  ati 

,'  of  th(j  PoLincil  and  Aitlimitti  <!  »  i«ii*vf.  t^i  { 


^ 


last  moo  Hi) 

ef  iheci 

nec^esat 

have  becu  t 

The  founda' 

A  vl*it  tn   M'«pi-. 

him  tiiat  oxcollent 

Thf  \\*n]i'tf  •luntUX  be  r«A«}v  in  tfl^Hil  ft 


■i^i 


Oil  new  le«el 


t.mdle^,  and  O)  's  wera^ 
bad  bean  oaaile  at:h  ii*v  i 

n  tfliHii  ft  ur    11    fi '  ftr       llv 


0JtSCUic  l4gi* 


for  E*Mi  ijOiidaQ  WiU  inciude  4*1  ;^UJ4ic.|i^  *  fikcture  ;  aU  Ute  croppec  wa#  »uauA&\ 
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The  maaufactarera  woald  begin  Imying  at  the  end  of 
Mr.  Cltrehogh's  reoommendation  re  '*  tree  wiriof^  "  is  that 
imittee  advertise  for  offers  from  companies  wiUinfif  to  instal 
IS  and  fittingsi.  This  recommendation  was  accepted.  Mr. 
*h  also  requested  the  committee  to  take  into  consideration 
ition  of  the  method  of  charging  private  consumers  for  the 
of  electrical  energy.  He  recommended  the  adoption  of 
'rigbt "  system,  and  suggested  that  the  charge  should  be 
mit  for  the  tust  hour  and  the  succeeding  charge  2d.,  which 
iave  an  ample  margin  of  profit  over  the  cost  of  produc- 
"be  committee  adopted  the  recommendation. 
MIF. — A  special  meeting  of  the  County  Council  was  held 
ak  to  consider  an  application  from  Messrs.  Land  and 
BoUcitors,  Halifax,  for  the  sanction  of  the  Council  to  the 
i  electiic  railway  from  Llanfair  to  Beaumaris.  Mr. 
I  making  the  formal  application  to  confirm  their  resolution 
lastyear approving  of  the  project,  said  that  the  Lfondon 
rth-Weetem  Railway  Company  would  give  this  project 
arty  co-operation,  and  would  facilitate  the  exchange  of 
t  Llanfair.  He  might  say  that  they  had  i?iven  instructions 
iring  plans  of  the  proposed  railway  from  Valley  to  Amlwch 
The  representatives  of  the  Llanfair  Parish  Council,  the 
ria  Town  Council,  and  the  Menai  Bridsre  Urban  District 
supported  the  application.  Representatives  of  villa  resi- 
mg  the  route  ancl  others  appeared  in  order  to  oppose  the 
on  the  ground  that  half  the  road  would  be  occupied  by  the 
railway ;  that  it  depreciated  the  value  of  villa  residences  to 
ifl way  passing  their  entrances ;  and  it  would  be  dangerous 
M  driving  along  the  road.  After  discussion,  the  follow- 
lotion  was  carried :  '*  That  we,  the  County  Council  of 
ft  do  hereby  ratify  and  confirm  the  previous  sanction 
the  construction  of  the  proposed  light  electric  railwsys 
aey,  as  being  beneficial  to  the  community  at  large,  and  in 
ir  we  approve  and  sanction  the  one  from  Llanfair  to 
rJ0  ae  the  pioneer  line  in  Anglesey,  provided  always  that 
leQ  raserves  the  right  to  appear  before  the  Light  Railway 
iaaars  or  the  Board  of  Trade  to  make  any  objection  to 
■■  that  they  may  consider  necessary,  and  that  the  Bean- 
m  be  completed  within  two  years  from  the  date  of  the 

K. — At  a  meeting  of  the  Lighting  Committee  of  the  Cardiff 
tkm  last  week,  the  temporary  appointment  of  Mr.  J.  E. 
as  electrical  assistant  was  made  permanent,  subject  to  the 
editions  as  to  notice,  and  bis  salary  was  increased  by  £20 
nn.  The  Electrical  Engineer  (Mr.  Appelbee)  submitted  a 
le  of  reduced  charge  for  the  supply  of  electric  light  to 
sonsumers.  The  present  rate  w  fid.  for  the  first  two  hours' 
daily  use,  and  3ia.  afterwards.  The  proposed  rate  would 
ir  the  first  hour  and  S^d.  afterwards,  while  in  the  case  of 
nsumers  only  using  the  light  on  an  average  one  hour  a 
small  class  mostly  consisting  of  places  of  worship— the 
'  snggeeted  that  the  charge  should  be  a  uniform  one 
er  unit,  with  the  option  of  being  placed  on  the  differential 
be  supply  of  electricity  for  1897  had  increased  by  34.000 
Bribe  preceding  year,  the  total  revenue  was  £6,968,  and 
plus  on  the  year's  working  would  probably  be  about 
Sadi  a  reduction  he  considered  was  quite  as  much  as 
advisable  to  make  at  present,  while  it  would  tend 
fitable  increase  of  business.  On  last  year's  consump- 
vever,  such  a  reduction  in  the  rates  would  have  meant 
667  lees  in   the   revenue.     If    6d.    per    one    hour  were 

00  the  same  consumption,  the  revenue  would  be  reduced 
7,  or  about  15  per  cent.  The  latter  he  considered  would 
j^raat,  and  would  result  in  the  department  working  with 
s  on  the  wrong  side,  necessitating  further  calls  upon  the 
febe  detriment  of  those  ratepayers  who  had  not  the  oppor- 
f  ufllDg  electricity  at  present.    The  rates  proposed,  while 

1  urasoally  low,  were  in  no  way  high.  Shoreditch,  which 
Mtly  quoted  in  the  local  Press  as  supplying  *' record 
belrieity,"  were  now  only  proposing  6a.  for  the  first 
aad  Umo  2d.,  which  equalled  for  three  hours'  use  Is.. 
GMdiff's  present  rate  of  Is.  3id.,  and  proposed  rate  of 
r  for  two  hours'  use  Shoreditch  lOd  ,  Cardiff  10^.  If  a 
edvetioa  should  appear  desirable,  he  would  suggest  it  take 
:  of  a  2^  per  cent,  diseount  for  cash  within  14  davs  after  an 
has  been  rendered,  as  the  consumers  undoubtedly  needed 

flot  to  pay  up  more  promptly.  It  might  appear  to 
I  more  aesiraole  to  reduce  the  present  two  hours  at 
tft  H  boors  at  the  same— t.e.,  fid. — and  then  commence  at 
nd  sate  of  S^d. ;  but  he  had  proposed  one  hour  on  account 
fl^  the  present  scale  on  the  maximum  demand  indicators. 
Jniaa  advoeated  a  slightly  further  reduction  by  making  it 
9d  off  3id.  after  the  first  hour.  This,  he  said,  would  in 
MIktj  iDduoe  the  large  class  of  small  householders  to  take 
k  .Wer  diacuseion,  the  question  was  deferred  for  further 
ilioo  at  another  meeting. 


PROVISIONAL  PATENTS,  1898. 

FSBBUART  28. 

j^hwrcwd  a— iibod  ef  distrfbnfeloii  of  news  asd  mnsle 
bWlsplMMu  Lanoolot  Edward  Wilson,  43,  St.  Peter's- 
■■■w.11^  RaTSDSOoart  Park,  London. 

pmmbIb    rslstlag   to  Jotnts   of  tolegraph  wires. 

loir  ASnsIie  Ckimmon,  6,  Brsam's-buildings,  Chancery- 


IkBprovod  maanftMtvn  sf  i 

trleai  oondmotors  aad  SM^iteaoss  efeiflOfoA  Is  < 

tloa  therewith  and  ftsr  iMytag  tbo  ooMittotOfS  tftsrolB* 

Frank  Tom  Woodcock,  Birkbeok  Bank-chambeii,  South- 
ampton-buildings,  Chancery-lane,  London. 

4966.  Imi^roveaiottts  la  prlBUury  IwHtsrlso.  J.  Ensign  J^nller, 
40.  Chanqery-lane,  London.    (Complota  apeoifioation  ) 

4616..  Im|wroTome»ts  In  nad  rOntlag  to  pnauaf  tettsrtos. 
Carl  Koenig,  18,  Soutbam^ton^buildinge,  C^aooery-laoe, 
London.    (Complete  specification.) 

4666.  taprovements  ta  aad  t  o'atiac  to  |^f toMo  slotttti  laiipo 
and  Imttsrlss  thorofOr  nad  ftsr  oIlMr  paf>i*iik  Hoory 
Harris  litke,  45,  Soutbamptoa-bnttdiDgs,  QmaOiry-huie, 
Londoii.    (Leonard  Paget,  United  Butes.) 

4666.  laprovenMats  la  or  rolntta«  to  Usstrlo  MOwaar  usildma 
nad  eeadnotois.  Alfred  Jaliue  Bonit^  111,  Hattoii- 
garden^  London.  (Raymond  Soyers,  Belgium.)  (Com- 
pie  e  specification. ) 

March  1. 

4996.  laprovomonts  In  Olootrouageets  or  mmgmMb  tfsoors 
for  nse  on  oioetHo  milwaj  TehlolOB.  John  Kotley 
I'homas,  45,  Southampton- buiklings,  Chaneery-Uno, 
London.     (Complete  specification.) 

4999.  Improvomonts  in  and  rotating  to  elsotrto  ndlwnss. 
William  Milton  Brown.  45,  Southampton-buildi&gs, 
Chancery-lane.  London.     (Complete  specification. ) 

6661.  ImproTod     oont  oiling    system    fisr    Oloetrio    railwnjr 
▼eliielos.     SiQney  Howe  Short.  45,  Southampton-build- 
ings, Chancery  lane,  London.    (Complete  specification.) 
ImproTomonts  in  rogntating  npparntns  for  nro  tamps. 

Henry  Leiiner,  37,  Chancery-lane,  London. 
Improvomonts  in  or  rotating  to  oloetrolytlo  Oloetrlonl 
motors.      Charles    Orme    Bastian,    31,    Southampton - 
buildings.  Chancery-lane,  London. 
ImproTomonts  in  oiootrlo  motors.  Evershed  and  Vignoles, 
Limited,    and    Sydney    Evershed,     Woodfield    Works, 
Harrow-road,  London. 
ImproTomonts  in  nltomnting-oarroBt  motors.    William 
Stanley,  1,  Queen   Victoria-street,    London.    (Complete 
specification.) 
ImpioTomontd  in  enrront  oo.ieoto  s  f or  djmamo-oloetrio 
maoMnes.     Geoige    William    Nell,    47,     Lincoln's-inn- 
fields,  London.    (Complete  speoifioation. ) 

6661.  ImproTomo^ts'in  ioesadosoont  Otoolrio  tamps.  William 
Phillips  Tbbmpeon,  6,  Lord -street,  Liverpool.  (John 
Thomas  LUter  and  William  Selah  Cbambetlain,  United 
States.)   *( Complete  specification.) 

6664.  ImproTomeats  ia  aoa  •  ^raoltfOBons  oiootrlo  amtors* 
Reginald  Belfield,  322,  High  Holbom,  London.  (Benjamin 
Garver  Lamme,  United  States.) 

6666   Improvomoats  ta  are  tamps.    Reginald  Belfield,  SS2,  High 
Holborn.  London.    (Harry  P.  Davis  and*  Frank  Conrad, 
United  Sutes.) 
6666.  ImproTomonts  ta  otaetrlo  switohes.    Reginald  Bdfield. 
322,   High    Holborn,    London.     (Harry    P.    Davis    and 
Ernest  F.  Harder,  United  States.) 
5067.  An  Improved  means  for  feeding  the  oatboas  ta  olootrto 
are  lamps.    Charles   Wood,    11,    Burlington-ohambors, 
New-street',  Birmingham. 
Improvements  ta  and   relating  to  tlio   snrlinii   iisitag 
moohanism  of  oiootrlo  aro  lamps.    Charles  Wood,  11 
Burlington -chambers,  New -street,  Birmingham. 

March  2. 
An  improved  means  of  and  apparatus  for  varyiag  tbm 
stroagth  of  olootiioal  enrroato.     Rol>ert  Hope-JoBoe» 
55,  Argyle- street,  Birkenhead. 

6166.  KotlMd  Of  ntilising  the  tatorior  of  oloetrio  inoaadoosit 
lamps  fOr  advertising  purposes.  Laurence  Bishop, 
23,  Ark  street.  Great  Clowes-street,  Lower  Brongbton^ 
Salford. 

6163.  Improvomonta  ta  olootrto  lamp  fttttags.  Jan  Meinee 
Huisman  and  Henry  Charles  Cover,  62,  St.  Vincent- 
street,  Glasgow. 

6169.  Improvomonta   in   tlio   mannteeture    of    watorproodag 
ooattng  oomposltions   fisr  weming    appartf,. 
ongtae  and  other  paoklngs,  aeid-tank  linings, 
trioal  iasnlating  compositions,  and  for  other 
Charles  James  Grist,  55,  Chancery-lane,  London. 

6179.  Improvomonta  ta  totaphoao  traasmtttors.  Josefdi  Vincent 
Collingwood,  6,  Lord- street   Liverpool. 

6176.  ImproveaMato  ta  moans  or  i^paratns  lOr  startiag  aad 

rognlatiag  oleotrie  motors.    John  Henry  Holnioe,  46, 
Lincoln 's-inn-fields,  London. 

6177.  Improvomonta  ta  dyaamo-Oloetrto  madhiaos.     William 

Brooks   Sayers  and   Mavor  and   Coulson,   Limited,  46, 

Lincoln*s-iiin-fields,  London. 
6176.  Improvement  ta  the  maantaetnro  of  Oloolrioal  traas- 

farmers    aad;  other    altoraatiag^nrroat    apparatus 

havtag  iroa  ooros.    Arthur  Francis  Berry,  46,  Lincoln's- 

inn- fields,  London. 
6166.  Improvomoata  ta  oloetrloal  oondnotiag  apparsttns  isr 

tramwajrs,  railwafs,   aad  tts  llMo.      C^l  Friedrloh 

Philipp   Stendobaeh,    18,    Bnokingham-stroet,    Stv«ad, 

London,    (Complete  spedficatdoa.) 


THE  BLECTRtCAL  ENGINEER,  MARCH  11,  1896 


SIM. 


stit. 


&u% 


ftMT. 


I»8S. 


&9#0. 


5S43. 


l^fH4 


9079. 


M49. 


&4€0. 


M7t, 


lBi|ivmr«m«its  til  or   r^UtlAi   to   ««oondary  b«tte«l««. 

HaffinAld     Hftd'lAti,     18.     Buckinehiiiii  •  ftreet,     Sirand, 
LondoD.   (Henri  bolter,  France,)  (Coiapluto  apeclBcattaa.) 
Maroh  3. 

lBiprov«m«BU  iB  •lMtticaUy-op«ratod  g«a  ▼*!▼««  for 
t»anier«.  The  Aotiengf^Mollecbaft  fur  Fabrikaiion  von 
HroncewMiren  and  7Ankf£Mw  vorm.,  J.  C  Spmrt,  and 
Sobn,  And  8>  J.  von  Homooki,  47>  Barton  Ardade, 
Matichenier. 

Po'lablo  osf^lorlng  X-r»y  lamp.  Alfred  Ernoftt  Dean, 
73,    Hatton^ardeij,   London. 

Aq  ImprOTod  prlnuuy  battery.  Edward  Alborl  Mite  belli 
IVJ*2,   Hi^fh  Holborn,   London, 

Improvod  ootn-ff  ood  aoehanUtn  for  making  and  broaklng 
etootrical  coBtaots,  Keviumid  Haddan,  is,  Harkinj^bam 
Htiet't,  Si  rand,  I>ondon.     ^Maurice  Vidal,    France.) 

Imp  foremen  ta  in  g  obea  or  baibo  tor  electric  incan- 
deaceat  lamps  for  deeoratlire,  advertiaing,  and  otbar 
porposea,  Teter  Herro,  J8,  Buck ingfaani  street,  Strand* 
London. 

M\iiL'ir   4, 

Imt>rbvod  moaaa  for  Ugbting  railway  traiaa  elootrloaltjr* 
Richard  Ko|^er«  Meacock  and  Artbur  Jamee  Harper.  37, 
Hod(rt/|i  low,  London,  VV.C* 

Improvemente  In  flnlda  for  impregnating  bodlee  or 
AQitaMe  fabruB,  tbrokda,  flbraa,  or  the  like  for  electrle 
InoaBdeaeott  llibting  purpoaoa.  Fred.  Pearce  Foster 
and  ('UthntiJ  ^Bodo)  Htichmull^r,  25,  Bartlett*e  buildini^ti, 
H  jlborn  cirt'U^,    IvOndon. 

Improve la en ta  in  flulda  for  imprognatlag  bodlea  or 
•altable  fabrloe,  tliroada.  librae,  or  tbe  like  for  Incao- 
dotooat  Unbtlng  parpoaoe.  Fred  Pearce  Foster  and 
<terbard  (Bo<io)  Fuchmuller,  25,  Bartlott Vbuildio^a, 
Holborn-tircuH,    li-ondon. 

Imp  ovemaiita  In  the  maaofactare  of  deop-aaa  Celegrapli 
end  talopkODa  eabiaa.  W.  T.  Henley's  Toleifrapb 
Works  Company;  Limited,  and  George  SubU)n^  53, 
Chancery- lat»e,  London. 

M.iKCTii  5. 

ImpTOvamanta  in  elootrlo  talapbony.  Charlei^  Ad  a  me  ^ 
K&ndail,  63,  Chancer)  lane,  London. 

An  aetomatio  eiactrlo  awitob  for  bolata  and  eraaea. 
Jamee  (lOddard,  284,  Oldham  road,  B&rdaley,  Athton 
under  Lyne. 

ImprovemoBta  la  *'  oacUlo graphs "  or  apparatna  for 
Indloatlag  or  reoordlng  rapidly  varying  elect r|a 
onrraata  or  potential  dilterenoea,  VViiiiam  Dit  HA^ 
lluddell,  47,   H ib II H  placet  Chel««a,   London. 

Improved  ftyatam  of  oleetrio  iraotioa  aod  appaiataa 
therefor*  Alfred  JuUus  Boult.  Ill,  Hatton  garden, 
London.  (Josepfc  Paul  Anney,  France.)  i, Complete 
»peei6cattonO 

Impro'vematita  la  alternating  eleetrio  oorraat  trana- 
formara.  John  Alexatidor  McMullen,  :^23,  Hi^h  Holborn, 
London. 


MTiT 


SPECIFICATIONS  PUBLISHED* 

1896. 
Switebao    for    eleetromotora^    ato.       Hall    aod    Craven. 

(Amended.) 
meotrie  batteriea,     DobelL 
1897, 
tnoandoaeant  alaetrle  lampa  and  ibetr  oeaaeetions  or 

bolder  a.     Thompson.     (Popo, ) 
Klootflo  battatlea.     Dobell. 
Primary  galiranto  batterlea.     Walker. 
Means  for  preveatlag  Instatistlona  for  eleotrloal  trans- 

mlatloa  of  energy.  In  pnitlcalar   oleotrioal  rnilwaya, 

from     oaoaing    dlatorbancas    in   talepbonlo    tlronlta. 

^Siemens  Hion,  and  Co,  LttuiLed^     ^Sieiuotke  und   HaUke. 
Kleeftno  swltohes.     (^jwan  and  Still. 
App>aratoa  for  controMng  and  teglotaring  tba  tlota  a' 

warking   of  eleetrio    lampa.     Lake,     iHoct^te    Anoyme 

dtti  Hortof(ot  Klectriquoe  Caudoray.) 
Biaetrioal  awltobea,     l>Avy  and  Tbomae-tlavtue. 
Heating  by  eleotrleity.     March, 
Maane    of    eontrolUag  oarbon-faedtag  maekanlains  fbr 

alactrie  lampa.     lluniiT. 
XIaati le  brakea  for  ears.      MD<>/(ca  and  ItnU. 
Apparntuk  for  oliotrlo«lly  lllumloattng  aod  tllaptaytng 

laitars,  numerals,  devleos,  and  the  like  lor  adverttalng 

and  decoratlvo  purposes.     NLumu 
Altamate-enrront   meters      Kcidmfknn   and  Helioa  Ulek' 

bncitai#'AktmngoeoLUchalt. 
miatria  mllwaya.     The  British  Thomsoii  Hotsston  Com^ 

paojf,  Limited.     (Potter.) 
tS98. 
■eldara  f^  alaatrfo  glow  tampa.     l^var,  Procter,  aod 

Pipkau 
Puflaa  ibr  pra«r«nt4ng  Uia  dlaplaaoBtanl  of  the  roller 

raatAvlag    tba   onrfani    from   tka    aablaa   of  eleetrio 

rmiiwmjm  wllk  ovarkaiMl  eosdnalora     M^gfif«kL 


TRAFFIC  RECEIPrS. 


Dover  Tramways.— The  trai£c  reoatpte  far  Una 
March  5  were  £99.  15;*.  Od.  The  total  rac«ipt«  : 
1808  are  £9fS.  bB.  91,     The  mlleaeo  open  at  preeewtj 

Bristol  Tramwaya.— The  traffic  ret.urti4  for  %hm 
March  4   were  £2.322.   7^.  9d.,   oom^iarfd  with    M2j 
for  the  corretpondiog  period  of  last  year,  bainn  aa 
£220.  9%  Kd* 

Birmingham   Tramwaya.^Tbe  Iralfijo   motipla  far 
endinf^    March    5    were    £3,416.    lis*    M.* 
£3  263,  7b.  2d.   in    the    correeponding  weak  in  19197^ 
incroaae  of  £153.  4§.  6d. 

Liverpool  Orerbaad  Hallway. — The    traffic 
railway  for    the  week  ended   March  ti  aoNianC4id  la 
compared  with  £1,315  in  the  correspondihi;  woak  ol  tW| 
year,  bcin^^  an  increa«o  of  £4l>. 

City  and  Sontb  London  Hallway*— The  retaroa  lor  ' 
ended  March  6  were  £1,089.  compared  with  £l,im  for 
aponding  |»enod  of  last  year,  beiinf^  an  inoreaee  of  £3?^ 
receipte   for   the    half-year    smoant    to  £10,7  Ht| 
£10.775  for  the  corresponding   perio<l  last  year,  baffl 
of  £5^. 

South  Staffordabire   Tramwaya, — Tlie  traffic 
week   ending   March   4  were  £<*5^.   11 »,   Tid.,  aa 
£696.  7«.  7d.   m  the  oorreapooding  week  of  tha 
The  aggregftte   reoeipt^   for    the   year  are  £$,!?" 
Sfi^ainat    £5,130.    163.    4d.     in    the    oorreap soiling 
previoue  year. 

Dablln  S.I>    Tram waya«— The  traffic   reoaipis  for 
endtni^     Maccfi     I     were    £.'17^.     BSs.    7d.,     aa 
£4.%,  13e.   7d,   in  the  corresfionding  week  in  tba  ( 
being   a  decrease  of    £57.    HM    Ml,     The  numbar 
carried  was  6ri.343  in   1898  and  mSM  in   1907*     ~ 
returoe     up    to    date    are    £3,&M.    9s.   id«»    aa 
13,913.  7s.  tki.  laat  year,  beiof?  a  deereasa  of  £M^, 
mileaf^  open  is  tha  ^me  a«  la«t  year — vb.,  ^  aiilaa* 


COMPANIES*  STOCK  AND  SHARE  U 


Btnxitiiftisai  llaetrte  Sappty  Osoipeef   .  — 

Bruali  Cumpanr,  Ordlniry 

■  '-  Nod.  Oom..  (I  per  eanL  Prcl  , 

—  il  p*r  cent  DalMuuir*  SUxM 

'  44  per  c«ut  Sriil  D«b«Dtur9  SImS. . , 

CaUrbdMr"!  Cable  CumpMif.  Itehaaiuraa  ..... 
Uidluary     ...,.,..,. 

Caotral  Loi>duo  Ruilwiy,  O^Uiianr 

'Ft«f  HdlSharw!!  ,    i 

C21iMltif  CruM  fttid  t^tr«ti4  .  .•••.«•«•.••« 
«i  p«r  cant  Ctim.  Pnt     ,,,..,,•     • 

Cbdaaa  Siacif Idty  Coetuaiif   .^.. ........... 

-^-^  4|  par  oaitL  Dvotatsraa  .*„..•,»«, 

GUy  «t  Loaden,  Ordtrtitrv  , .  .* 
Fret.  Cafft  fe" 

eparaeotCt)  -•!. 

- 1  p«r  eaat.  Oalwtiiurt  dtoek 


•  ••  at  *•#•», 


TkB,  Or^lasfff 


«*'».•  ••»«*#«« 


Gkf  sad  «oaib  Uaiea  B^waf . 

«  per  etoL  Dsbaatart  fliotk  

1  parcaal.  Pief.8kai«t    ............ 

Ooastf  ei  boadoQ  soa  araiii"p»i»fla«lsi  OoJ,*  i 
< per  cyat.  Cam,  Ptal    ............ 

OoBploa  sad  Co*.  7  par  oaai.  Osbl  Itef *  iks 

ftptroaaC  Dabtecofis  ,.,...•,.>..» 

Idtw»&  aa«  awaa  Dnittd  OXkiSfy.. >,....„„ 

Aparoaat.  Dabiataies...** *••« 

—  -  •  pat  *«iit  rieb  htotk,  lai„    ..-. 
glaalrtc  Ciiuitrtj  rtt  .,      .., 

T  pat  Of  rw  tni,  .. 

HfBota*!  t'"vf""  

Stmora  »  v  * 
W.  T.  U*mI 

QouM  w  Bama  Oamy^ 

I  parc#f»«    »' 

ladla  kautiar  i^ 

Hpar. 

Kanita«l«io  aud  k 

— -Ipar  9««> 
Loa4oe  llaotrtc 
Malfepolltaa  gliK  .* ,. 

«ip«f  eaat  fbv  '^i    -k-,-  I"  |".-<  r-.  -      k 

K«i»(Mi«l  f  alapteoa,  Ur44iiM> 

« par a««i» (9k»  rir*t  rraf  .,.,.... i 

s  par  aest.  Oim.  9««Mid  Pral i 

S  p«r  eaot.  9ioa.  Cam.  nofd  frif  ,  9lo    t4ia,aii 

,*  itKm^llt^mf 

»4earcaat.  Dak  atool,  Had.  .....»•.. *..»..*. ....I 

KaUAnf  inili^aipaaf ' 

Oftoaiai,  UaUI«4,  41  tbafaa    ,,„•«•   ««,,,.*,,,t*.«,^. 

atabarat *...*•«.....•••.....••.  ..«.. 

iAiih»rm •. 

OrlaaUJ  laUpliQaa aatf  lOaolitoCoaipaay «*.«.* •*##•«*«.. 

Sof  al  g|««2ii1esl  Oaaipsaf  al  Meaiffati .«* 

«|  par  vmnt.  »mi  Bbifia  Miwpgi  Diisslain  ^ 

SoatkLoBdaaUaelifo^opatf.  UrdlaiCT    ..  i 

at  Jamas't  sad  Pall  MaU,  KaHai.  ikHaaij  ......«.,«.! 

^— T  ptr  cast.  Hat ••**m«^..«.«4 

4paro«nt  i>a^.  aiock*  ftad. .,. .*.._{ 

fai^paph  UoasvncyoM  Maa  Itauuaaaast  ....«...•.« 
hpmmm^  Boeda...^..^ -.^»«.«»^^t^^1 

W  a«fioe  aad  CHy  laHwiv*  Ordtoavy  «••••••«..•  I 

—  —    —  rapgly.  nr  d^sri         


nuf „.    ....    . 
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NOTES. 


io  Ughtiiig  in  Japan.— Of  the  42  largest 
Japan,  from  Tokio,  with  1,368,000  population, 
those  of  26,000,  electric  lighting  systems  are 
1  24,  18  being  without  electric  lights. 

al  Society. — At  the  meeting  of  this  society  on 
Mr.  Shelford  Bid  well,  president,  in  the  chair,  a 
read  by  Prof.  J.  D.  Everett  on  "Dynamical 

IS  of  Certain  Optical  Phenomena^"  and  by  Prof. 

eldt  on  "  The  Properties  of  Liquid  Mixtures." 

i-to-the-Oity. — The  proposed  City  and  Brixton 
[way  is  estimated  to  cost  £818,000  altogether. 
ill  be  3^  miles  long.  The  capital  will  be  fixed 
KX),  with  powers  to  raise  £400,000  of  debentures. 
in  Baker,  without  whom  no  electric  railway  is 
rill  be  the  engineer. 

and  Fionr  Adnlteration.  —  Messrs.  A. 
id  Labesse  state,  in  La  Nature,  that  they  have 
)  detect  the  presence  of  3  per  cent  of  foreign 
tter  in  flour  by  using  the  X-rays.  The  approxi- 
iration  to  a  greater  extent  than  the  above  can 
tnnined  with  fair  accuracy. 

Xnds. — At  last,  says  Cassiefs  Magazine,  a  use 
ind  for  the  unburnt  ends  of  carbon  taken  from 
lamps.  We  perused  the  fbllowing  paragraphs 
[  were  somewhat  disappointed  to  find  that  the 
burn  the  carbon  tips  in  a  fire.  With  this 
>D,  we  are  told,  a  charcoal  fire  of  great  heat 
is  obtained. 

ler-ninniner  TroUey  Case.— In  the  recent 
;ween  the  Thomson-PIouston  Electric  Company 
Railway  Company  and  Walker  Company,  it 
)mbered  a  preliminary  injunction  was  granted. 
>tion  of  the  solicitors  for  the  defendants,  the 
has  been  stayed  for  30  days  from  February 
ID  appeal  may  be  brought  before  the  Circuit 

Railway  Jonmal." — The  March  number  of 
contains  a  somewhat  novel  feature  in  technical 
-that  is,  a  digest  of  the  contents  of  the  issue 
,  -French,  and  Spanish  respectively.  These 
U  be  useful  to  foreign  engineers  uncertain  of 
h,  and  will  enable  them  to  gather  the  gist  of 
I    before  taking   up    the   translation    of    any 

B  and  Kites. — The  president  of  the  Inter- 
3mmisaion  for  the  Exploration  of  the  High 
)  has  issued  a  circular  announcing  that  a  con- 
be  held  at  Strassburg  on  March  28  to  discuss 
ilready  obtained  by  the  ascent  of  free  balloons, 
rmine  the  measures  to  be  taken  to  collect  regis- 
r?ations.  The  kite-balloons  used  in  Germany 
.merican  meteorological  kites  will  also  form 
-  diacussion. 

»ert  Medal. — The  council  of   the  Society  of 

their  members  to  forward  to  the  secretary,  on 

pril  18,  the  names  of  such  men  of  high  distinc- 

qr  may  think   worthy  of   being  awarded   the 

tal  for  1898.     The  medal  was  struck  to  reward 

nI  merit  for  promoting  arts,  manufactures,  or 

Its   past  recipients  include  such  well-known 

roL  D.  E.  Hughes,  F.R.S.,  Sir  J.  Lowthian  Bell, 

L  H.  L.  Helmholtz,  Sir  Frederick  Abel,  Lord 

J.  P.  Joule,  and  Thomas  Alva  Edison.     We 

the    members    may  be    unanimous  in   their 


Hononr  to  M.  Z.  Gramme. — ^The  banquet  in  honour 
of  M.  Gramme,  the  father  of  the  modern  dynamo,  is  to  be 
held  in  Brussels  on  Sunday,  27th  inst.,  when  a  testimonial 
will  be  presented  to  him.  The  banquet  is  also  to  cooi- 
memorate  the  fact  that  M.  Gramme  has  been  made  a 
Commandeur  de  TOrdre  de  Leopold.  As  announced  in 
our  report  of  the  proceedings  at  the  last  meeting  of  the 
Institution  of  Electrical  Engineers,  subscriptions  are 
invited  from  English  electricians.  Commemorative  medals 
are  to  be  struck,  and  one  will  be  awarded  to  each  contri* 
butor.  The  medal  will  vary  with  the  amount  of  the 
subscription. 

Terrestrial  Maernetism.— Observations  have,  says  our 
contemporary,  the  Scientific  American,  been  made  recently 
to  determine  the  extent  and  cause  of  the  extraordinary 
deflection  of  the  magnetic  needle  which  takes  place  over 
a  vast  tract  of  Central  Russia.  The  line  selected  for 
observation  was  one  of  about  850  miles  between  Moscow 
and  Kharkov.  The  widest  aberrations  are  found  to  exist 
in  the  province  of  Kursk,  the  capital  of  which  is  about  600 
miles  south  of  Moscow.  In  the  south-east  portion  of  this 
province,  about  150  miles  south  of  Tim,  die  needle  is 
deflected  more  than  96deg.,  and  points  almost  due  east 
and  west  instead  of  north  and  south. 

Book  in  the  Press.— We  are  told  that  the  ''Eleotrio 
Wiring  and  Fitting  Details  Book,"  by  W.  Perren  Maycock, 
M.I.E.E.,  will  be  published  by  Messrs.  Whittaker  and  Co. 
next  month.  The  book  is  intended  to  afford  an  expeditious, 
convenient,  and  methodical  means  for  noting  down  all 
details  concerning  the  wiring  and  fittings  for  any  building, 
large  or  small.  It  consists  of  a  number  of  blank  forms, 
ruled  and  headed  in  a  special  manner,  which  has  been 
carefully  thought  out  and  tested  in  practical  work; 
provision  being  made  for  inserting  every  particular 
concerning  any  proposed  or  projected  installation  on  any 
system  of  wiring.  The  forms  are  perforated  at  the  binding 
so  as  to  be  detachable. 

The  Pacific  Cable. — The  feeling  in  the  Colonies  in 
favour  of  the  laying  of  this  cable  appears  to  be  steadily 
increasing.  Thus  we  gather  that  a  conference  of  the 
different  Australasian  premiers  was  held  on  the  11th  inst 
in  Melbourne  to  consider  the  question.  They  agreed  that 
if  England  and  Canada  will  guarantee  two-thirds  of  the  cost^ 
Australia  will  provide  the  balance.  A  resolution  to  this 
effect  was  passed,  but  we  suppose  it  will  have  to  be  confirmed 
by  the  individual  colonies.  At  Ottawa  on  the  same  day 
the  committee  of  the  British  Empire  League  discussed  the 
Pacific  cable  question  with  the  Premier.  A  proposal  was 
made  for  the  creation  of  a  trust  under  the  authority  of  the 
several  (Governments  concerned,  with  power  to  raise  funds 
to  establish  and  operate  the  line. 

Institution  of  Junior  Engineers. — On  Saturday 
last  the  Institute  of  Junior  Engineers  held  a  conversazione 
at  the  Westminster  Palace  Hotel.  The  guests  were 
received  by  the  president  and  Mrs.  Aspinall,  and  by  the 
chairman  and  Mrs.  Vorley.  There  was  a  large  number 
of  visitors.  There  was  a  large  and  interesting  display  of 
models,  including  one  of  an  old  railway  carriage,  and  many 
scientific  instruments.  The  cinematograph  was  exhibited. 
Demonstrations  of  signalling  without  wires  were  given  by 
Mr.  Leslie  Miller,  and  16  instruments,  connected  with 
various  places  of  entertainment,  were  available  in  the 
electrophone  room.  In  the  large  hall  Mr.  W.  M.  Day's 
band  played  a  selection  of  airs  during  the  evening,  and  Mr. 
T.  E.  Gatehouse  performed  a  violin  solo. 

Philosophical  Society  of  Qlasgrow. — Mr.  William 
Arnot,  formerly  electrical  engineer  to  the  Corporation  of 
Glasgow,  recently  read  a  paper  on  the  distribution  of  elec- 
tricity in  the  house  before  the  architectural  section  of  this 


society^  He  aaid  that  no  one  yet  knew  what  electricity 
re&lly  was,  but  that  it  could  be  meaaured  as  accurately  as 
any  matter  by  m  effects.  He  detailed  the  different  fittings 
in  a  house  and  the  different  systems  of  wiring.  He 
expressed  the  opinion  that  switches  shoidd  not  be  spared, 
«a  they  tended  to  reduce  the  annual  bill  for  current  Fuses 
should  only  be  placed  in  suitable  boxes,  and  not  scattered 
over  the  ^house  in  inaccessible  places,  even  though  the 
resultant  cost  was  a  trifle  more.  He  thought  more  taste 
could  be  expended  on  fittings — not  so  much  brass  and  more 
light — and  that  the  positions  of  the  lights  should  tend  to 
decorate  a  i  oom  mther  than  burden  it. 

Side  or  End  Doors.— The  relative  advantages  of  side 
doors  or  end  doors  on  x^ilway  carriages  where  rapid  transit 
is  required  is  largely  a  matter  of  the  most  rapid  loading 
and  unloading  of  passengers.  We  regret  to  see  that  two 
reputable  American  journals  are  fighting  tooth  and  nail 
over  this  subject  The  Sekntific  American  has  upheld  our 
system  of  side  doors,  and  claimed  that  the  trains  on  the 
Underground  stop  less  time  at  the  stations  than  do  the 
trains  on  the  New  York  Elevated,  where  end  doors  are 
used.  This  is  considered  to  be  rank  heresy  by  the  Railroad 
Qauik.  The  editor  of  this  journal  considers  that  30  persons 
cab  past  through  one  door  quicker  than  30  persons  through, 
say,  four  doors.  We  should  not  care  to  be  going  for  the 
one  door  if  the  rush  were  on  at  Farringdon  street  Station 
about  6  p.m.,  and  are  sure  that,  apart  from  the  personal 
error  introduced  by  the  nationality  of  the  travellers,  the 
side  doors  are  e^isier  of  access  to  a  crowd. 

A  108-MUe  Transmission. — The  108  mile  electric 
transmission  plant  is  agab  under  consideration  in  Southern 
California.  The  undertaking  involves  the  erection  of  a 
dam  across  the  Kern  River,  in  Kern  County.  Cal,  and  the 
construction  of  a  line  to  convey  the  high-tension  current  to 
Los  Angeles.  The  Kern  Kiver  drains  an  area  of  some 
2,345  Bqiiare  miles,  and  a  total  of  about  12,000  h.p.  can  be 
obtained.  A  pressure  of  30,000  volts  is  pro{>osed  for 
tmnamission.  While  this  \%  exceptionally  high»  the  dry 
atmosphere  and  infre^jtient  rainfalls  warrant  its  acloption. 
The  dam  will  form  ;i  storage  reservoir,  with  a  volume  of 
about  13,721,400,000  gallons.  Should  the  project  be 
oarriod  out,  says  our  New  York  namesake,  it  would  bo  by 
far  the  longest  electric  power  transmission  line  in  the 
world.  In  all  such  schemes  the  actual  length  is  not  so 
much  commendable  as  the  fact  that  the  concern  will  pay. 
Thus  the  historical  Lauffen  Frankfort  line,  which  was  practi- 
cally the  father  of  all  subsetjuent  transmission  lines,  con- 
▼eyed  power  for  over  100  miles,  but  the  quantity  of  power 
svatlable  did  not  warrant  the  plant  being  used  after  the 
oxhibttioQ  was  dosed. 

ElMtro-Bitrntoiiie  Society*  —  At  the  smoking 
concert  on  Friday  evening  next,  March  25,  the  following 
will  be  the  programme.  Part  1. :  overture,  '*  Souveraine  '' 
(Herman),  the  orchestra;  eoni;,  ''Friend  of  the  Brave  ' 
(Dr,  Callcott),  Mr.  liobert  Hilton  ;  humorous  song«  Mr. 
W.  Carlton  Smith  :  pianoforte  solo,  '*  Impromptu  C  sharp 
Minor*'  (Chppin), Mr.  Alfred  E.  I^rd;  song,  '^Ths  Kternal 
8|irlog ''  {I>)hr),  Mr.  James  Gawthrop ;  idyl,  '*  Evening 
Broesso'*  (Langey),  (by  desire)  the  orchestra;  humorous 
recitation,  •*  The  Perils  of  Invisibility  "  (Gilbert),  Mr.  W. 
U,  Churcher  ;  trio  in  G,  *•  Foco  A<lsgio/'  **  CanUbile/'  and 
"  Rondo  air  OngHre^e"  (from  trio  No.  1)  (Haydn),  Mettsra. 
T.  E.  Qatehouso,  George  and  Harold  Pywell.  Fart  U.  : 
graceful  dance,  *' Incidental  Music  to  Henry  VUI  *'  (Sir 
A.  Sullivan) ;  new  song,  *'  Drake's  Drum  "  ( W.  Hedgecock), 
Mr.  Robsrt  Hilton  ;  humorout  song,  Mr.  \^,  C^rl ton  Smith; 
violiA  solo,  **Aria  and  G4Vutte"(from  suite)  (VieuxLompi), 
Mt.  T*  Ky  Gatehottie;  song,  **  Jeannotte ''  (Leipold),  Mr. 
James  Gawtbrtip    rjuartot,  "Scherxo,''  "Adagio,"  ^'AlJ^po" 


(from  Op.  125,  No.  I)  (Schubert),   M( 
Pywell,  S.  Venables,  and  G,  Pywell ;  hojaofOM 
"Madame  Eve'*   (Anon).  Mr.  W.  Q.  CtiunAe 
"Fesul  "  (Sir  George  Klvey),  the  orehetlrm. 

Leotures  on  Electric  Tramwft^a. — Tba 
of  Dundee  are  apparently  qualifytng  iheisisefvM 
m  electric  traction.     A  few  woeki  ago  we  noi 
delivered  to  them  on  the  subject  by  Mr.  A. 
and  now  this  last  week  Mr.  George  Bell<    ~ 
the  Gilftllan  Hall  on  the  electric  Imroweye 
The  lecturer  made  the  usual  review  of  Ihe  hi 
subject.     He  spoke  with    no   uncertaio 
Thus  :  **To  begin  with,  this  country  look 
enterprise,  but  for  14  years  practically  nodiiog 
done   in   Britain    to    keep    abrea^    of    the 
Americans  had  taken  advantage  of  British 
thoroughly  developed  them.     They  were 
engineers  in  this  country  materials  for  tramw«y 
he  considered  it  nothing  short  of  a  disgrace  to 
that  they  should   have  allowed   themselves   to 
outstripped   in   this    respect"    FinAllyt   after 
different  systems  of  traction,  Mr.  Balfour  ii 
the  case  of  Dundee  he  advocated  an  overhead 
for  all  but  the  streets  in  the  very  centre  of  tlie 
a  conduit  should  be  laid.     The  change  of 
conduit  to  trolley  could  be  easily  effected, 
hatl  already  been  adopted  in  various  ptsees. 

Waste  in  Power  Statloaa. — There  ii 
many  of  the  small  auxiliary'  engines  in  central  m 
most  wasteful  of  steam.  The  Enpn^r  of  21! 
mentions  a  not^ible  example  of  this,  '*  where  a 
consuming  over  60,000  tons  of  coal  per 
rearranged  that  by  dispensing  with  some  of  tlM 
eating'  auxiliaries,  improving  the  action  of  otbstig 
exhaust  steam,  etc.,  more  than  one-hall  of  tlis 
saved,  even  with  a  greater  otitput  of  worf  l! 
prol3able,  however,  that  steam  auxiliaries  raey 
be  the  oxception  rather  than  the  nils  hi  all  pow 
atid,  indeed,  in  many  other  places  and  be 
electric  motors  deriving  their  energy  either  frosi 
engines  or  at  least  from  engines  of  satisfaetogy^ 
This  solution  of  the  problem  is  quits  in  keeping 
present  tendency  toward  the  intnxluction  of  eli 
in  work»hop6,  and  the  renditions  in  lotii 
dissimilar.  FVeijuently  **  group  ilriving  "  may  bs 
advantage^  and  the  favour  with  which  this 
meeting  in  nhop  work  should  cause  it  lo 
nideration  in  other  places.  In  any  esse  it 
that  a  carofal  consideration  of  the  iiibjeei  w31 
bei^t  arrangement  to  be  adopted  for  ihat  pirtioalii 

Para  and  AmaMmUui  RalilMr.— A  report 
Majesty's  Consul  at  Para  states  that  tbe  total 
iVmazonian  rubber  exported  frecD  Pate, 
and  Peru  dnring  the  twelve  monlhi  sndod  Juae 
was   22,216    tons,    of    which    12;36i    tons  wi 
Europe,  and  0,848  to  the  Ignited  Stalsa    Tbe 
crop  during  the  same  period  amounted  to 
which  9,100  tons  bebogsd  to  the  Scale  ol 
value  of  the  rubber  exports  from  Pkim  during 
1896  07  was  i51»077,506.  and  the  duties 
value  amounted  to  £415,295.     Bobber  of 
U   produced   throughout   the  coodneoi  \ 
Amazon  between  Para  and  the  Andes  uoantaiiv 
and  the  majority  of  aatborities  oo  tbe  mbjeci 
that  there  is  absolutely  no  (sir  ol  the 
supply  of  nibber  in  the  Amaeoiusji  stalea 
rapids  are  not  insurmountabls  ohstaclss^  lor  la 
tbis  produoe  is  tiaospurt^  as  much  as  6|000 
it  rsiflfaes  Pare  «  aod,  wbeii  lapidi  iaipvle  1^ 
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heir  cargoes  are  hoisted  out  of  the  water  and  rolled 

(Ee  banks,  sometimes  for  several  miles,  until 
lUe  water  is  reached.  This  causes  much  dela^,  and 
zpense,  but  it  is  found  in  the  end  that  distance  and 
ged  transportation  have  improved  the  rubber,  so 
hen  it  arrives  at  its  destination  it  sells  for  higher 
dian  that  collected  near  the  mouth  of  the  river. 
erpriae  in  Tramway  Promotion. — The  London 

Tramway  Company  are  sparing  no  effort  in  their 
oor  to  introduce  electric  traction  in  the  West  of 
L  Hr.  J.  Clifton  Eobinson  has  this  matter  largely 
j,  and  we  fancy  we  can  recognised  his  handiwork 

Ckisunek  Electric  Tramway  News  now  being  issued 
.  The  price  charged  for  this  populariser  of  electric 
1  is  one  penny,  and  the  number  for  March  12  is 
ttdable.  The  leader  gives  advice  to  the  Chiswick 
I  re  the  opposition  offered  by  it  to  the  company's 
ifw  before  Parliament.  This  advice  concludes  as 
:  "Electric  traction  for  the  tramways  means  in 

great  benefit  to  Chiswick ;  and  in  addition  the 
\j  offers  many  extra  advantages — such  as  cheap  and 
d  workmen's  cars,  cheaper  fares  all  round,  and  rapid 
to  an  important  circle  of  towns.  The  company  will, 
give  freely  much  more  than  the  Council  could  screw 
It  by  ligitation,  and  in  return  for  all  these  benefits 
nothing  more  than  the  right  to  improve  its  traffic 
in  every  possible  way.    Why  should  the  Council 

t    To  light  in  Parliament  will  mean  huge  ezpendi- 

the  Chiswick  ratepayers  and  a  certain  victory  to 
puiy.     After  the  battle  the  victors  will  not  be  in  a 

to  make  many  gifts  to  the  vanquished,  even  if 
kre  in  the  mind."  We  shall  have  the  tramway 
f  claiming  for  a  technical  education  grant  from  the 
Coanty  Council  if  their  present  policy  goes  on. 

piuuse  Roformora— The  Corporation  of  the 
Ltmdon  are  still  moving  ip  telephonic  matters  in 
the  failure  of  their  recent  legal  attempt  to  prevent 
pood  wires  being  used  without  a  reduction  in  the 
daigee  for  telephones.  Their  next  move  was  to 
\  Treasory  to  grant  an  enquiry  which  drew  forth 
owing  chilly  reply  from  Mr.  Hanbury,  for  which 
indebted  to  the  DaUy  Mail :  "  It  is  assumed  that, 
w  for  Ibe  institution  of  an  enquiry  as  to  the  cost 
Inency  of  the  telephone  service  in  London,  the 
lipnora  of  Sewers  refer  to  the  City  of  London, 
Imj  represent  It  appears  evident,  however,  that 
^^ieb  in  the  City  of  London  cannot  properly  be 
lennconnected  with  the  rest  of  the  service  in  the 
ijtti  metropolitan  area,  and  the  suggested  enquiry 
^Mrefore  serve  no  useful  purpose."  Sir  John 
HA  then  explained  that  "  it  was  not  for  a  moment 
tjjhted  that  the  enquiry  asked  for  by  the  late 
Hon  of  Sewers  should  be  confined  to  the  City  of 
|l  Wliat  is  desired  (as  stated  in  the  application), 
iHlnry  into  *  the  cost  and  efficiency  of  the  telephone 
Ifll  London,  and  all  matters  relating  thereto,' "  and 
if  that  be  should  feel  obliged  by  the  Treasury 
Mag  the  matter .  from  this  point  of  view.  To  this 
iMniy  replied,  through  one  of  the  officials,  that  he 
tif  tb^  Treasury  could  not  accept  the  authorities  of 

■I  sjieaking  for  the  whole  of  the  London  area. 

I  intflBtkiii  of  the  City  Corporation  to  the  various 
■■■^loeal  iioards  throughout  the  Metropolis  to  meet 

lancqpinion. 

■I  tibo  Inoaiidoaoont  Lamp.— Light  without 

**Mldi-donred  end  yet  to  be  attained  by  the 

^  mffo^ff^.  'At  present  all  our  sources  of 
Vipail  no  more  ai  heat  radiators  than  as  light 
^1^  moat  oiBcient   source   of   light   in  this 


respect  is  the  one  using  the  highest  temperature,'  as 
the  percentage  of  light  rays  increases  with  the  tiMf&pera- 
ture.  Thus,  the  arc  lamp  takes  the  palm  as  the  most 
efficient  source  of  light,  and  next  to  it  comes  the 
incandescent  Ump.  In  this  latter  case  the  heat  given 
off  is  not  inappreciable,  and  the  Lancei  sends  a  note  of  , 
warning  against  such  lamps  as  a  probable  source  of  firQ» 
We  are  told  that  by  burning  a  Ump  in  cotton  wool,  th^ir  [ 
heat  is  sufficient  to  cause  the  wool  to  begin  to  scorch  and 
ultimately  to  burst  into  flame.  In  one  experiment  the 
bursting  into  flame  of  the  wool  was  accompanied  by  a  loud 
report,  due  to  the  implosion  of  the  lamp.  In  other 
words,  as  you  stop  the  radiated  heat  the  temperature 
will  rise.  So  shopkeepers  are  warned  that  the  Umpi 
are  dangerous  when  placed  near  inflammable  material. 
As  a  rule,  however,  shopkeepers  use  such  lamps 
for  illuminating  purposes,  and  not  to  modestly  "hide 
under  a  bushel,"  as  described  by  the  Lancet,  As 
long  as  this  smoothing  up  of  the  lamp  which  renders  it 
useless  as  a  source  of  light  is  not  carried  to  excess,  the  lamp 
is  never  dangerous.  We  know  of  only  one  case  where 
such  ignition  was  obtained,  and  that  was  at  a  theatre 
where,  rather  than  go  to  the  switch  to  turn  off  a  Ump^ 
the  gasman  wrapped  it  up  in  an  oily  cloth.  The  leader 
of  the  Lancet  reminds  us  of  an  article  by  Barry  Paine  in 
To-Day^  in  which  he  calls  attention  to  the  danger  of  placing 
one's  head  in  a  gas  flame  at  any  period  of  one's  life,  unless 
totally  bald. 

A  Daily  Paper  Ron   by  a   Corporation.— The 

Glasgow  Daily  and  Weekly  Mail  is  congratulating  itself  that 
it  is  run  by  the  Corporation,  but  we  doubt  if  the  profit^ 
from  the  running  go  to  the  Corporation  or  ratepayers.  In 
fact,  the  runniujg  referred  to  is  the  driving  of  the  prinjting. 
machinery  by  electricity  supplied  from  the  Corporation 
mains.  In  the  words  of  the  above  paper,  "  The  Corpora- 
tion has  agreed  that  a  special  rate  be  made  for  electricity 
supplied  for  motor  purposes  between  the  hours  of  9  p.m. 
and  6  a.m.  The  Glasgow  Corporation,  therefore,  has  added 
to  its  claims  as  the  leading  Corporation  of  the  Empire.  It 
not  only  runs  the  water  and  gas  supply  of  the  city,  its 
hydraulic  and  electric  installations,  and  its  tramways,  but 
will  shortly  be  the  only  corporation  in  the  world  that  runs 
a  daily  newspaper  by  motors  driven  from  its  electric  mains." 
The  fitting-up  of  the  motors  and  other  electric  plant,  as 
well  as  the  work  of  making  the  necessary  connections  with 
the  Corporation  mains,  is  under  the  special  supervision  of 
Mr.  Wm.  Amot  This  is  a  good  lift  up  for  the  leading 
Corporation  of  the  Empire,  but  we  note  that  the  Hon. 
John  Boyd  Thatcher,  mayor  of  Albany,  New  York,  accuses 
Glasgow  of  going  too  far  in  municipalising,  and  their 
grdat  sin  is  in  providing  cheap  lodging  for  bachelors.  He 
says  he  considers  that  these  cheap,  comfortable,  convenient 
rooms  are  keeping  men  in  an  unmarried,  and  therefore  in 
an  unnatural,  state,  and,  further,  that  where  thousands  of 
men  are  maintained  happily  on  7^d.  or  lOd.  per  day-^ 
including  lodging  and  breakfast  and  supper — one  of  two 
things  must  come  to  pass  :  either  this  vast  army  of  bachelor 
labourers  will  compete  with  and  drive  out  of  the  labour 
market  another  vast  army  of  married  labourers  who  enjoy 
none  of  these  cheap  comforts,  or  else  this  vast  army  of 
bachelor  labourers  will  work  but  one  day  in  the  week  at 
the  sustained  and  regular  rate  of  pay,  thus  earning  enough 
to  keep  themselves  in  idleness  and  at  possible  mischief  the 
remaining  six  days. 

A  Biff  Brake  Trial. — The  Journal  of  Electricity  gives 
details  of  a  futile  attempt  of  a  Prony  brake  test  in  the  power- 
house of  the  Power  Development  Company  of  Bakersfield, 
Cal.  It  was  deemed  advisable  to  measure  the  output  of 
the  turbines  direct  withoal  teler^n^^e  \a  \i\x^  ^^n^niVyt  m^Scx 
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wfaich  tliey  were  direct  connected,  and  although  it  was  not 
believed  that  it  would  be  possible  to  absorb  750  h.p.  by  a 
Ptony  brake  tinder  the  conditions  which  existed,  it  was 
thought  beet  to  try.  The  wheel  upon  which  the  brake 
vrm  applied  was  the  Girard  governor  wheel  It  is  6ft,  in 
diameter,  having  a  lOin.  face,  and  ran  at  257  revolutions 
per  minute.  The  brake  was  conatructed  of  wood  baulks 
clamped  together  against  the  rim  of  the  wheel  The  lower 
horizontal  arm  was  somothir!g  over  13ft  in  length  from  the 
centre  of  the  shaft  to  the  centre,  where  the  weight  was 
applied.  No  water  could  be  used  for  cooling  purposes  on 
account  of  the  surroundings,  hence  the  heating  effect  w?w 
exeestrve.  The  experiment  proved  a  failure  from  this 
cante,  which  lead  to  the  burning  of  the  wooden  shoes 
While  this  result  was  foreseen  as  probable,  as  stfitod,  it 
was  hoped  that  the  heat  generated  in  the  small  lime 
required  for  a  trial  would  not  be  of  too  great  nn  intensity 
to  render  the  apparatus  inoperative.  So  much  time  was, 
however,  required  to  handle  the  brake  in  adjusting  the 
waterwheel  to  the  proper  load  and  speed,  that  sufficient 
heat  was  generated  to  char  the  brake  shoes  to  such  an 
extent  as  to  render  them  totally  unfit  for  service.  The 
spectacular  effects  of  the  experiment  were  startling,  for 
with  the  scream  of  the  brake,  the  spitting  of  fire,  and  the 
vicious  smoking  of  the  timbers,  the  scene  was  one  to  be 
remembered.  Had  water  been  available,  or  rather  had  it 
been  possible  to  have  applied  water  to  carry  off  the  heat 
generated,  it  is  thought  that  no  trouble  would  have 
occurred,  as  a  similar  brake  has  since  been  UKcd  at  the 
same  place  with  waiter  applied,  nnd  good  results  obtained. 
In  this  latter  experiment  125  h.p.  was  absorbed  from  a 
pulley  having  a  diameter  of  18in.  with  a  I2in.  face. 

"L'EtlmooUa  Eloctrtque/'— This  sparkling  little 
journal  publishes  an  article  on  the  underground  electric 
raflways  of  London,  by  Jules  Buse  fils,  The  author  of 
this  article  speaks  most  highly  of  our  underground  railway 
communications,  and,  al>ove  all,  of  the  work  done  by  i^he 
late  Mr  Oreathead.     The  name,  however,  causes  trouble 

^  AS  to  whether  the  final  **e"  or  **a  "  should  have  precedence. 
Thus  the  author  says  it  is  difficult  to  give  even  an  approxi- 
mate idea  of  the  enormous  amount  of  work  carried  out  by 
'*Mr.  Greathaed"'  in  his  too  short  life.  The  spelling  gets 
worse  later  on^  when  we  loarn  that  the  boilers  for  the  Central 
London  line  will  be  providod  by  *'  lUbeock  \  Wilcocae/' 
Then  we  are  told  that  "it  is  remarked  that  in  the  underground 
electric  railways  in  London  neither  the  electric  plant  nor 
rolIiog'Stock  bear  the  mark,  *\hide  in  England/  If  you 
ask  the  reason  of  the  English  they  will  tell  you,'*  says  the 

I  Author,  "  that  the  cause  of  this  check,  which  is  not  flattering 
to  their  immeasurable  pride,  that  the  Knglish  manufac. 
turers  hare  not  the  facilities  to  enable  them  to  deliver  the 
Biaterial  in  the  short  time  allowed."  The  authur  even 
thinks  this  reply  too  light  for  our  enormous  self  satisfac- 
Hon,  and  incline  to  believe  Mr  Ratbenau,  of  the 
Allgemetne  Klektricitatadesellschaft,  when  he  states  that 
"There  is  besides  England  one  country  which  knows 
nothing   about   electricity ;    this    is    France,     ^lean while 

\b11  the  best  inventions  in  electricity  come  from 
1  It    seems    that    Mr.    lUthenau    made    this 

ve  speech  to  Mr  Charles  Bos,  who  was  acting  on 

[behalf  of  the  Paris  Council,  and  as  we  know  the  first- 
QAmed  gentleman  to  be  a  thorough  commercial  man,  we 
quite  ondemtand  the  context  Still  the  terrible  blot  remains 

Lilui^  Measfl*  Mather  and  Piatt  and  MeMrs.  Siemens  Bros. 

1lA?e  not  itamped  the  machinery  installed  by  them  in  the 
pioneer  electric  undergrtmnd  railway^i  as ''  Made  in  Enghmd.'' 

.Mr  ^         ''  i<o  hA<»  thus  bt^n  deceived,  as  he  i^  sure  the 

[••  M/i  r  many  '*  stamp  is  enforced  Vy  our  O  ivcrnment 

anter  thmt  wv  suf  fcoaw  that  tlie  article  is  the  best 


g«nl)eaie 
\  further 


obtainable.  We  would  adriee  the 
to  correct  his  information  even  at  i 
spelling. 

Uqaid  Air.— Prof.  J.  A.  Ewing's  recent  toeture 
the  Society  of  Arts  on  Lindes  method  of 
extreme  cold  and  liquefying  air  Is  most  interseiliig 
The  apparatus  required  Is  fully  described,  but 
information  given  opens  up  new  ground.  Thtia 
finds  that  on  allowing  liquid  air  to  evaporate, 
goes  off  much  more  rapidly  than  the  oxjrgeiw 
alt  but  20  per  cent  of  the  liquid  has  been  eirai 
propoi'cion  of  oxygen  in  the  residue  it  aa  Ugh 
cent.,  and  eventually  nearly  piu^  oxygeo  is 
most  interesting  application  of  the  liquid 
hitherto  been  tried  on  a  commercial  scale  it  lo 
explosive  by  mixing  it  with  carbon.  When 
enriched  by  the  evaporation  of  a  hu'ge  part  of  ilA 
is  mixed  with  powdered  charcoal,  it  forms  an 
comparable  in  power  to  dynamite,  and  which,  tike  d 
can  be  made  to  go  off  violently  by  using  a  di 
make  the  explosive.  Dr.  Linde  pours  the  liquid, 
about  40  or  50  per  cent  of  oxygen,  on  fi 
wood  charcoal,  two  to  four  cubic  milUmetris 
These  are  kept  from  scattering  under  (he  ehtilHtiiB^ 
licjuid  by  mixing  them  into  a  sort  of  Apoci^  wtllb 
one  third  of  their  weight  of  irutton  wool.  The  liquid 
remains  is,  of  course,  richer  in  oxygen  than  ihAl 
originally  applied,  and  when  the  mixture  tA 
sUuid  for  long  all  the  liquid  evaporates  and  Ibe 
jKiwer  disappears*  The  cotton  mitddbg  imj 
coarse  charcoal  powder  can  take  up 
of  the  li<piid  to  supply  oxygen  for  ita  eofii|dete 
and  when  put  quickly  into  thick  iiieuUliji;^ 
|iaper,  it  retains  its  full  explosive  power  for  fIvA 
minutes.  After  an  interval  which  rmnges 
30  minutes,  aeoording  to  the  stice  of  the 
explosive  power  is  lost.  This  is  a  decided 
some  purposes.  The  proce»  has  beea  Iritd 
in  some  coal  mines  in  OermAQjg  And  foond 
factory.  The  temperature  produced  by  the 
lower  than  that  required  lo  ignite  firedarapi 

GalvaseAee,— Wo  have  obutned  a  pAmphbl 
'*  'GjilvjineASti'  gonuine  electric  booU  and  alioet ' 
pushed  extensively  in  London.    The  logic  in 
book  is  worthy  of  notice,  perbapa  nors  to  thaii  the 
wbi«'h  aim  at  the  prevention  of  tired  and  lender  feiL 
we  Icj&ni  that  *' motion   is  philosophically  regarded 
Brst  attribute  of  life.     An  electric  correoi  k  ele< 
motion^   and   it  is    an  ettabltshed    fact  that    ci>» 
currents  of  electricity  actuate  the  circulatjoo  of 
are,  indeed,  the  very  propelling  power  whieh 
in  its  onward  course  ;  therefore  '  the  blood  fa  thr 
*  electricity  is  the  life  of  the  blood.**    Coti 
the   feet,  we  learn  thai  **the  sole  of  the  iooi 
the  mont  doliimte  parts  of  ibe  hmoAA  syilAs,  ow 
(]tiiuitity  of  »(insttive  nerves   with  which  ii  is 
therefore,  as  the  eloctne  AppAmtui  Ada  difAcUy 
nerves,  it  cannot  fail  to  have  A  eosnfortiii|;  And 
effect.     Undoubtedly  voltaic  electricity  is  the 
of  exercising  electric  influence  on  the  huAMii  eyiM 
shocks  being  felt     The  reparative  actkin  of 
current  *  produces  effects  analogous  lo  tkuae  of  the  o 
currenU  in  the  bo(\v  whilst  the  latter  is  in  a  slAte  H 
whereas  the  efft^ls  of  Uie  intermittem  cttrretil 
on  the  system   is   analogoui^   to  thoee  produced 
diachai^ges    of     animal     elecindty^    owing    to     m 
exertion,  and   thus   tends  to  exbAoaUoB  f%f   viIaI  • 
Coming  to  the  construction  of  the  hoM|  we  find  ih 
of  the  Palvermnther  Company's  "chain  hsml*  halt 
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■  inserted  in  the  felt  inner  sole.  The  cells  consist  of 
9fal  lengths  of  zinc  and  gilt  copper  wire  wound  on  a 
iladUe  flat  band  and  separated  from  each  other  by  an 
LJMlated  thread.  The  moistare  from  the  feet  does  the 
Y0^  and  the  mild  invigorating  currents  for  which  the 
electropathic  belts  were  noted  are  produced. 
\  mechanical  construction  of  this  chain  is  not  illustrated, 
,  like  the  Harness  belt  cells,  if  a  current  is  produced 
applied  continuously,  sores  are  also  produced,  which 
not  wanted  on  the  soles  of  the  feet.  No  connection 
zinc  and  copper  and  good  faith  on  the  part  of  the 
*  are  the  great  desiderata  to  make  these  boots  both 
I  and  useful,  but  the  faith  might  be  exercised  on  a 
b  of  ordinary  boots  and  the  saving  in  first  cost  devoted 
pdarity. 

^iidopendeiit  Ttfephone  Ezohanffes.— The  great 

now  growing  in  this  country  for  cheaper  rates  for 

and   for  exchanges  to  be   established  on   the 

ive  principle,  gives  interest  to  the  speculation  as  to 

the  competition  so  obtained  will  be  an  ultimate 

With  more  subscribers  due  to  cheaper  rates  and  equal 

c-wire  ^cilities,  it  would  appear  that  much  good  would 

,  but  it  is  hardly  likely  that  the  National  Telephone 

■pany  would  allow  their  lines  to  be  used  for  distribut- 

tnink   messages.      In  that  case   mutual  co-operation 

the  independent  exchanges  would  be  necessary  to 

I  this  opposition  at  all  powerful.     It  is  interesting  in 

iiwpect  to  see  what  has  been  done  in  the  States.  From 

^technical  Press  it  is  difficult  to  gauge  the  tnie  state  of 

Certain   journals,  starting  as  advocates  of  the 

at  exchanges,  have  veered  round,  and  now  damn 

k  as  being  merely  company-promoting  schemes.     Still, 

L  BeD  Company  is  rich,  and  may  have  called  the  tune 

I  instances.    At  any  rate,  we  are  glad  to  see  the 

Eltdridan  take  up  the  independent  exchanges. 

'  leader  of  the  current  number  the  editor  states  that : 

■ignitade  and  vitality  the  independent  telephone 

Dt  in  America  to-day  surpasses  the  fondest  hopes 

earnest  advocates.  It  has  spread  with  wonderful 

f,  especially  in  the  enterprising  western  cities  and 

,  which  have  been  entirely  neglected  previous  to 

advent  of  the  opposition  companies  or  subjected  to 

leideal  of  higher  prices  and  less  modem  service  than  now 

Those  who  enjoy  the  superior  advantages  of  modem 

I  equipments  for  large  cities  cannot  fully  appreciate  the 

\  with  which  the  residents  of  smaller  towns  greeted 

^iiv^nt  of  an  opposition  company  offering  a  service 

fy  as  good  ;  but  it  is  only  necessary  to  under- 

I  the  eonditioB  of  the  country  generally  in  the  way  of 

( service  at  the  inception  of  the  independent  move- 

\  to  realise  the  extent  of  the  field  that  was  opened  up 

expiration  of  the  fundamental  Bell  patent.    The 

11m  been  assiduously  cultivated  ever  since,  many  of 

engaging   in  the    independent    movement    having 

'  their  experience  with  the  old  concern,  and  being 

'ily  alive  to  the  opportunity  and  demand  awaiting 

Natarally,  diey  have  profited  by  the  mistakes  of 

roldnastexB  ;  they  are  cultivating  public  favour,  and 

of  dieir  course  is  every  where  indisputably 

It  may  surprise  some  who  have  not  followed  the 

rdosdy  to  leara  that  already  an  intercommunicating 

I  has  been  estaUished  between  the  cities  and  villages 

lylocaKtiee,  and  that  the  idea  is  likely  to  be  developed 

vlhar.  When  it  is  considered  that  there  are  in  round 

a  in  the  neighbonrhood   of   2,500    independent 

4^^  in  qpsmtion  in  the  United   States  to-day,  the 

NUas  of  aodi  a  system  wiU  be  better  understood. 

"Vbft  if  enrtainly.  promiain^^  and  judging  from  the 

i%Bad||^  eitsUialied  hjr  those  identified  with    the 


opposition  interests,  there  is  every  reason  to  anticipate  a 
splendid  future  for  the  independent  telephone  movement." 
We  only  trust  that  the  opposition  movement  will  not 
degenerate  into  an  amalgamation  in  favour  of  all  but  the 
shareholders,  as  has  been  the  case  in  cable  work. 

Eleotrio    Power    firom    Central    Stations. — Mr. 

G.  L.  Addenbrooko  read  a  long  paper  on  the  above 
subject  before  t]^e  South  Staffordshire  Institute  of  Iron 
and  Steel  Works  Managers  at  Dudley  on  the  5th  of  this 
month.  As  Mr.  Addenbrooke  is  engineer  to  the  Midland 
Electric  Corporation,  which  is  trying  to  get  parliamentary 
powers  to  establish  works  and  distribute  power  in  the 
Midlands,  his  paper  amounts  largely  to  a  general  explana- 
tion of  the  proposed  schemes  of  this  company.  The  author 
commenced  by  referring  to  the  groat  success  of  distribution 
of  power  derived  from  waterfalls  abroad,  and  then  compares 
the  alternative  caused  by  substituting  coal  for  water  as 
the  source  of  power.  Thus  :  "  In  both  cases  the  motors  will 
be  the  same ;  the  cables  and  wires  will  also  be  similar,  except 
that  on  the  average  there  will  be  some  advantage  in  favour 
of  the  coal-derived  power,  because  large  waterfalls  are  often 
not  very  accessible,  and  the  power  may  have  to  be  trans- 
mitted a  long  way  to  the  point  where  it  can  be  utilised. 
Further,  the  dynamos,  switching  arrangements,  and  the 
building  containing  them  will  differ  very  little.  If  we  put 
the  cost  of  the  turbines,  turbine  pits,  sluice  gates,  and 
general  arrangements  against  the  cost  of  steam-engines  of 
similar  power,  we  shall  not  probably  b«  very  far  out.  We 
have  then  the  cost  of  the  boiler  plant,  with  condensers 
and  economisers,  against  the  cost  of  any  canals,  tunnels, 
embankments,  weir,  or  dams  needed  for  the  utilisa- 
tion of  the  water  power.  Now,  the  whole  boiler 
plant  as  above  could  be  erected  for  £4  per  horse- 
power." And  the  author  estimates  that  the  average 
first  cost  of  the  water-power  plant  would  be  more. 
Coming  to  the  question  of  annual  cost  of  working,  Mr. 
Addenbrooke  says :  "  It  is  clear  that  the  difference  in 
annual  cost  between  water  or  steam  power,  supplied  on  a 
large  scale  for  general  purposes,  is  practically  the  cost  of 
coal  and  stoking  or  handling  it,  and  the  whole  of  this 
difference  can  only  be  debited  against  the  coal  power  on 
the  assumption  that  no  rent  is  paid  for  the  water  power, 
nor  any  inordinate  sums  for  its  conservation  and  utilisation." 
Then  to  arrive  at  the  annual  cost  per  indicated  horse-power 
with  coal,  the  author  assumes  the  following :  good  steam 
coal  at  5s.  per  ton,  2}lb.  of  coal  per  average  indicated 
horse-power  hour,  8,000  hours'  full  load  run  per  annum. 
With  these  figures,  which  are  extreme  ones  as  far  at  least 
as  hours  run  is  concerned,  he  arrives  at  £2  per  annum 
per  indicated  horse-power.  Other  charges,  such  as  stoking 
and  boiler  repairs,  bring  this  cost  of  steam  up  to  £2.  10s. 
Then  it  is  argued  that  for  a  less  use  per  annum  the  cost 
goes  down,  for  says  the  author  :  ^'  If  the  power  is 
supplied  to  works  operating  only  54  hours  per  week 
little  more  than  one-third  of  the  coal  and  stokers' 
wages  will  be  needed,  all  the  other  items  remaining  the 
same  in  both  cases,  or  being  similarly  reduced.  This  is  what 
does  not  happen.  The  cost  of  wages  per  indicated  horse- 
power hour,  which  was  the  author's  original  basis,  goes  up 
with  the  decrease.  The  cost  of  coal  also  goes  up  if  the 
engines  are  not  fully  loaded,  and,  above  all,  the  capital 
charges  increase  exactly  in  the  inverse  ratio  of  the 
decre2ised  hours  of  use.  The  real  problem  the  author  only 
refers  to,  again  to  pass  over  without  solution.  We  mean 
the  capability  of  such  a  central  station  to  compete  with 
large  isolated  plants  when  coal  is  cheap.  This  is  the 
crux  of  the  whole  matter,  and  in  nearly  all  cases  the 
success  of  the  water-power  distribution  plant  has  be^n  due 
to  the  high  price  of  coal  in  the  district  round. 
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THE  GLASGOW  DISTRICT  SUBWAY. 

fCamiuded  from  page  295.) 
The  Pomps  and  Lifts. 
It  k  OTidaDt  in  such  an  UDdertaking  as  this  that  the  pump- 
gamfinU  are  of  paramount  importance.  The  general 
i  of  the  luie  is  such  that  the  whole  of  the  upper 


could  be  belted  on  to  the  pumps  and  so  keep  the  tc 
from  getting  flooded.  Two  similar  centrifupl  paoip 
motors  are  fitted  at  Govan  Station,  and  simUar  but  si 
plants  were  supplied  for  the  power  station,  Wett^ 
(two),  Kinning  Fark,  and  Merkland-street  AtOoi 
pump  was  required  to  be  placed  under  die  Clyde  to 
the  tunnels  clear  in  the  dip  there,  and  owing  U 


ScAt.*.      o9     \  r%  *.  *s  m.\ 


GlMiOW  Dlitrict  Snbwaj— 4|.h.p.  Motor  aod  Oeotiitiigal  Pamp. 


portion  of  the  line — that  is  to  say,  the  portion  from  St 
Ihioch's  Station  round  viA  St  Oeoree's  Cross  to  Partick — is 
self-draining,  and  whatever  water  £ere  is  in  the  tunnels  in 
these  portions  drains  down  to  sumps  at  St  Enoch's  and 
Merkland-street  Stations. 


distance  a  centrifugal   pump  was  not  stdtable.     A 
throw  ram  ^vpe  of    pump  was  therefore    adoptac 
coupled  to  a  Sifvertown  enclosed  type  of  motor.    Th 
ditions  of  work  are  extremely  severe  in  this  instao 
the  pump  cannot  be  approached  at  all  during  the 


OUmbow  DIttrict  Subway— If Mtn.  IniMt  Scott  Mid  MoanUlo'i  Thre«-Throw  Pamp  mi4  laoloMd  Mdor. 


The  most  important  pumping  plant  18  placed  at  St. 
Enoch's  Station,  and  it  consists  of  two  Silvertown  open- 
type  motors  direct  coupled  to  centrifugal  pumns,  as  shown 
in  the  diagram.  Each  pump  is  capable  of  delivering  220 
gallons  of  water  per  minute  against  a  head  oi  30ft,  and 
when  running  at  1,200  revolutions  per  minute.  At  this 
station  there  is  also  arranged  an  Otto  gas-eneine,  which,  in 
the  event  of  an  entire  )>reakdown  of  the  electrical  plant 


that  the  cars  are  running.  This  pump  is  shown  j 
accompanying  diagram.  It  might  be  mentiooad  t 
further  use  for  electric  motors  is  in  the  power  sH 
where  a  small  workshop  is  being  fitted  up,  and  thi 
are  all  being  driven  by  this  means.  KeceoUy  four  fi 
seU  of  electrically -driven  pumps  have  been  ordsnd 
Messrs.  Ernest  Scott  and  Mountain,  of  NewcasUe-ott- 
and  it  is  pro|M)sod  to  fit  these  further  pumpe  at  0 


TflE  EtiECTRiCAL  ENGINEER,  MARCH  18,  1898.         ^ 


i-road,  Copeknd-road,  aod  Merkland-street  Stationfip 
iamps  are  of  the  vertical  tbree-throw  type,  with 
OD  rams  5|iD.  diameter  hj  t\n^  ati'oka.  The  rams 
b  slipper  guides,  and  are  driven  from  a  crankshaft 
\  three-throw  type,  the  shaft  ruuning  In  adjustable 
bga ;  ^e  pump  valves  and  seats  are  of  gun  metal, 
!ie  vmlve  boxes  are  fitted  with  valve  covers  in  a  very 
ihle  position,  30  that  the  valves  can  be  readily  got  at 
iftminatioti.  The  pumps  are  driven  through  machiue- 
rorm  ge^uing  by  an  electric  motor  of  two  effective 
power,  the  motor  being  of  Messra.  Scott  aod  Moud- 
improved  enclosed  type,  the  armature  of  the  Gramme 
The  coik  are  wound  in  slots,  ensuring  a  positive 
and  also  preventing  the  motor  running  away.  The 
□taiors  are  of  copper  mounted  upon  a  gunmetal 
\  and  insulated  with  mica.     The  motor  casings  are  of 


W»  Dhttki  Siibvcj*  nsclrle  P^iwDier  Oft  »l  K«IHnt)fl4g«  aitHoiJ. 

WBa^  and  fitt^  with  lai^e  hinged  doorSf  one  on  each 

tffi^sdng  the  motor  to  be  readily  examined  by  opening 

Imil     In  addition,  however,  sight  holes  are  fitted  in 

liHr,  80  that  the  brushes  can  be  examined  whilst  the 

k  tt  running.     The  brushes  are  of  the  carbon  block 

ipb  ipecial  holders.     Special  lubricators  are  fitted  to 

Mton  to  provide  for  continuous  rnnning,  and  the 

p  M  die  eod  of  the  motor  shaft  is  of  raw  hide  to 

"^  naiwleM  working.    The   motora  are  stopped  and 

^liqiiid  starting  switchesi  each  switch  being  pro- 

%  screw  and  hand  wheel. 

^»  ^TMdy  mentioned,  arrangements  were  made 

4fai  tf  «etm  lifts  at  Buchanan  street  Station, 

^CMm  Station,  and  Kelvinbndge  Station,  and 

I  round  from  the  power  station  for  this 

C^^Bnmr,  up  to  the  present,  only  the  lift  at  the 

KelvinbrKlg^  has  been  fitted,  and  the 


contract  for  this  was  placed  in  the  hands  of  Messrs.  Eaaton, 
Anderson,  and  Gloolden,  of  Erith  Ironworks,  Kent,  and  the 
general  arrangement  is  shown  in  the  diagram.  The  ropes, 
of  which  there  are  four  in  number,  each  equal  to  taking 
the  full  load,  are  taken  from  the  cage  over  a  rope  sheave 
fixed  above,  down  the  side  of  the  lift  well  to  the  driving 
gear  as  shown,  up  and  over  rope  sheaves  fixed  at  the  top  to 
a  cjist'iron  balance  weight,  balancing  the  weight  of  the  cage 
and  half  the  load,  in  accordance  with  this  nrm's  patented 
arrangement*  Safety  gear  is  provided  on  the  cage, 
which  will  prevent  the  latter  from  falling  if  any  one 
of  the  ropes  break  or  become  unduly  stretched.  The 
cage  is  guided  by  palms  running  on  round  iron  guide 
rails.  The  switch  is  actuated  by  a  baud  rope  passing 
through  the  lift  cage,  and  automatic  stops  are  pro- 
vided for  preventing  the  cage  from  over  running,  also  an 
emergency  switch  worked  by  the  cage,  should  the  latter 
ovemin  in  consequence  of  the  hand  rope  breaking.  A 
magnetic  brake  is  provided,  so  arranged  that  when  the 
current  is  on  the  brake  is  released,  but  immediately  the 
current  is  cut  off  the  brake  is  put  on.  The  motor  is  of 
Messrs.  Easton,  Anderson,  and  Goolden's  F/D  type,  starting 
compound,  and  is  fitted  with  carbon  bnisbes  and  self -oiling 
lubricators.  As  will  be  seen  on  reference  to  the  diagram, 
the  driving  gear  is  self  contained,  and  occupies  a  very  small 
space  ;  it  is  situated  on  a  dug-out  recess  at  the  bottom  of 
the  lUt  shaft,  and  a  good  deal  of  trouble  has  been 
experienced  owing  to  the  amount  of  moisture  there  is 
down  here.  Owing  to  the  method  of  balancing  employed, 
it  will  be  seen  that  when  half  the  maximum  load  is  being 
raised,  all  the  current  required  is  only  that  necessary  to 
overcome  the  friction  of  the  working  parts. 

The  Sigrnals  and  Signalling  Arrangements. 

The  question  of  signals  required  very  careful  considera- 
tion by  those  in  charge  of  the  equipment  of  the  line.  One 
point  that  has  been  aimed  at  throughout  the  equipment  is 
the  means  by  which  the  labour  bill  should  be  reduced  to 
the  lowest  possible  point,  and  it  is  easily  seen  that  if  a 
signalman  at  each  station  could  be  avoided  a  large  saving 
is  at  once  manifest.  It  was  there f 01^  decided  to  make  the 
whole  of  the  signalling  arrangements  semi-automatic,  and 
as  simple  as  possible,  consistent  with  the  safe  working  of 
the  traffic.  The  tine  is  worked  on  the  absolute  block  system, 
but  without  signalmen,  the  station  musters  at  their  respective 
stations  doing  the  requisite  manipulations. 

The  line  is  divided  into  15  sections,  from  station  to 
station ;  thus  it  will  be  seen  that  the  number  of  trains 
on  each  circle  is  limited  to  15,  but  as  this  number  could 
dve  about  a  two  minutes'  service,  the  promoters  considered 
uiat  this  would  meet  all  possible  demands,  especially  as 
the  power  of  augmenting  the  si^e  of  each  train  was  still 
left.  The  equipment  at  each  station  consists  of  two 
semaphore  starting  signals,  one  for  each  circle,  fixed  at  the 
entrances  to  their  respective  tunnels  at  the  ends  of  the 
platforms.  In  connection  with  these  are  the  automatic 
arrangements  to  bo  subsecjuently  described.  Red  and  green 
lamps  are  also  provided  for  use  at  night  and  in  some  of 
the  dark  stations  i  these  lampe  are  fitted  with  double  fila- 
ment electric  lights  in  place  of  the  more  ordinary  oil  lamps. 
These  signals  are  lowered  frcm  the  centre  of  the  station, 
where  are  also  fitted,  in  glaBcd  damp-proof  cases  carried  on 
a  couple  of  light  iron  girders,  telegraphic  block  instruments, 
consisting  of  small  semaphore  arms,  and  an  alarm  bell, 
worked  electrically  by  the  passage  of  the  train.  About  the 
train's  length  in  front  of  the  station  are  fitted  two  electric 
slots  or  controllei^,  worked  by  the  passing  of  the  trains, 
one  operating  the  locking  arrangement  of  the  signal  at  the 
station  just  left  and  the  other  releasing  that  of  the  signal 
at  the  previous  station. 

The  method  of  working  is  as  follows  r  Alt  being  clear 
for  a  train  to  start,  the  previous  train  having  left  Uie 
station  in  advance,  the  block  instrument  stands  at  ^'  Line 
clear,"  the  controller  is  set,  and  the  starting  signals  can  be 
lowered.  As  soon  as  the  train  has  passed  its  own  length 
in  advance  of  the  starting  signal,  it  passes  over  the  electric 
contact  maker  or  treadle,  which  puts  the  block  instrument 
to  "Line  blocked/'  and  the  semaphore  signal  to  "  Danger/' 
in  which  condition  it  must  remain  until  again  released. 
When  the  tmin  has  passed  by  its  own  length  the  next 
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sUtton  in  advance,  it  mcU  upon  another  treiidle,  whicb 
puta  the  block  inatrument  at  *'  Lino  clear  "  in  the  station 
behind,  relejising  the  starting  signal  for  the  following  train. 
We  might  mention  that  tho  station  officials  have  the  power 
to  hold  the  starting  signals  to  **  Danger  "if  necessity  arises, 
but  have  not  the  power  of  lowering  them  unless  released 
by  the  treadle,  which  is  automatically  worked  by  the  train* 

The  electric  slot  or  controller  consists  of  a  small  iron  box 
placed  alongside  the  rails  some  50fL  in  front  of  the  station  ; 
this  \)ox  contains  two  small  mercury  cups,  about  Jin.  above 
which  are  arranged  contacts  of  platinium  wires,  so  that  the 
pMSige  of  the  train  depresses  them  and  completes  their 
reBpectlve  circuits.  One  of  these  circuits  is  in  connection 
witii  the  starting  signal  at  the  station  just  left,  which 
by  the  completion  of  the  circuit  is  locked  at  danger, 
rendering  it  impossible  for  the  station  official  to  clear 
the  lino  when  in  that  state ;  the  other  circ\iit  is 
in  connection  with  the  starting  signal  at  the  previous 
station,  by  the  completion  of  which  the  signal  is  unlocked, 
although  the  semaphore  arm  ntill  stands  at  danger  until 
lowered  by  the  station  otliciaL  At  the  same  time  as  the 
si^rnal  is  unlocked  the  current  passes  round  an  electro- 
magnet  which  attracts  a  polarised  disc  and  allows  the  small 
indicating  semaphore  arm  to  fall,  liS  well  as  indicating  thi.^ 
fact  by  the  ringing  of  a  bell,  thus  indicating  to  that  station 
official  that  the  section  in  front  is  clear  and  thjit  his  signal 
is  unlocked.  In  the  same  way  the  slot  instrument  that 
locks  the  signal  at  the  station  immediately  behind  sends  a 
current  in  tho  opposite  direction  round  the  electromagnet 
of  the  small  indicator,  attracts  the  polarised  disc,  and 
replaces  the  indicating  semaphore  at  ''  Danger"  These 
*)ignals  were,  at  first  worked  with  Ijeclanch«*j  batteries, 
40  cells  being  fitted,  in  four  seta  of  10  in  series,  but  they 
were  not  found  to  be  at  all  satiefactory.  and  the  company's 
electrical  onginoor  is  replacing  them  all  with  small  eight- 
volt  accumulators  of  Allen  and  Adamson  s  make,  which  are 
found  to  answer  very  well ;  a  230  ampere-hour  accumulator 
averaging  some  18  to  20  weeks  without  rechargittg. 

The  cables  used  consist  of  a  three- wire  cable,  which  was 
fixed  by  the  electric  light  contractor,  and  is  carried  along 
on  tho  same  bracket  as  previously  described  for  the  lighting 
cables.  There  is  also  telephonic  communication  arranged 
between  each  station  and  the  powerhouse,  and  each  station 
alfto  has  communication  direct  with  the  station  in  rear  of  it. 
There  is  also  an  independent  system  of  signals  by  mean^  of 
bolls  and  plungers  band  worked  :  also  a  plunger  is  fixed  at 
each  station  direct  to  the  power  house,  which  rings  a  bell 
tliere>  and  is  the  signal  for  thu  cable  to  be  immediately 
stopped.  For  stopping  at  night  the  signals  tMin  be  hand 
controlled  from  the  car  shed  until  there  is  a  train  on  each 
section  of  the  line. 

Conclusion. 

In  conclusion,  wo  must  thank  the  various  officials  of  the 
Subway  Company,  of  the  Silvertown  Company,  and  the  engi- 
neers, for  their  kindness  and  courtesy  in  placing  the  various 
information  within  our  reach,  in  particular  we  would  thank 
Mr.  A.  IL  Morton,  through  whose  kindness  wo  have  boon 
allowc^l  to  reproduce  otie  or  two  of  tho  illustrations  from 
his  intertisting '*  Souvenir  "  of  the  subway.  We  are  also 
indebted  to  Mr.  W.  \\\  Best  and  Mr.  Punlon,  uf  tho 
^5ilvertown  O^mpany,  for  information  relating  to  their  work. 
Wo  must  not  either  forget  to  ac;knowle<!ge  the  kindnvJ^i  of 
the  subway  company's  engineer,  Mn  M'Lean,  for  allowing 
us  access  to  the  works  when  we  required  it,  or  to  their 
electrician,  Mr.  xMeickle,  for  his  iiaefal  description  and 
jiarticulars  of  various  points  in  connection  with  the 
undertaking. 

Although  in  one  way  th  m  tannot  be  considcreil  a 

large  one  from  \vou\t  of  n   looked  at  in  another 

way— vi/. ,  the  area  of  supply — it  is  something  very  much 
out  of  tho  commou  For  example,  when  it  is  considered 
that  tome  threequarters  of  the  whole  of  the  Glaagow 
Corporation  net  work  is  coniauied  within  the  small  corner 
cm  the  north  east  of  the  »ubway  circle  and  bouude<l  by  the 
river  on  tho  south  and  a  line  drawn  down  from  about  St. 
George's  Cross  Station  to  tho  river,  some  i«loa  can  be 
formed  of  the  area  of  supply  and  the  distant  points  to 
which  this  subway  station  supplies  current, 

A^iii,  thia  ^Uliun  m  cUitmed  to  he  the  (tntt  to  lie  laid 
dowti  on   a    220  volt  »ysitcm,  tir,  rath^^r,   with  440  volta 


across  the  outers,  although*  of  course,  Uieri 
stations  now  that  are  oidy  making  new  ooni 
the  220  volt  mains,  and  even  »oiiie  which 
over  the  whole  of  their  consumere  oa  to  tba 
W^bether  the  system  selected  is  the  be«t 
be  definitely  proved  by  experience,  but  we  imsi 
interesting  station  and  its  eiecO'ical  equipmaiii 
remain  a  credit  to  all  concerned  tn  its  * 
construction. 


fi 


NOTES  ON  ACCUMULATOR  CONSTBUG 

aV  DKSMOND  o.  Frrz-r«KRAti>, 

XCII. 

"For  traction  cells,"  says  VtndiidrU  Sk 
preferable  to  constnict  the  recipient  em 
I  should  not  like,  myself,  to  incur  tha 
such  a  statement.  The  compounds  known  to 
"celluloid"  are  far  too  d&ngeroua  lor  tito 
laboratory,  excepting  when  immersed  in  a 
litjuid.  Contact  with  Hame,  or  with  a  wii 
other  solid,  however  minute,  at  a  t^jini 
350deg.  F.,  causes  it  to  burn  furiously 
explosively— with  the  evolution  of  iuffi 
laboratory  experiment  (which  I  have  hail 
plain  of  as  somewhat  too  popular)  is  t<j 
water  or  dilute  acid  a  small  veosel  ootwi 
and  then  to  set  fire  to  it  by  mtam  of  a 
point  of  interest  in  this  experiment,  wfakh 
involves  it8  too  frcrjuent  repetition,  ia  to 
the  celluloid  will  burn  so  as  to  leA¥«  a  Uiiii  1 
material  where  it  is  in  contact  with  Iho  liqui 
obviate  any  spilling  of  the  latter  ;  the  tinini 
is  the  opening  of  the  laboratory  windowi 
becomes  respirable*  Even  leas  thu  aa  a« 
loid  produces  a  small  seuaation  in  tbe 
flare,  with  reeulte  that  ar«  mipleaaaoi 
having  lungs  of  ordinary  delicacy.  W«  \ 
then  what  would  be  the  reaulta  in  iha  cm«  of 
battery,  or  any  other  accumulator,  with  ooul 
of  this  material,  under  tho  not  unlikdy  eoiitiafl 
heated  wire>  an  incandescent  particle  from  a  \m 
or  a  match  or  fusee  not  **  warranU>d  to  ignite  o 
box.''  Except  on  the  smalleit  sode^  Iho 
prudence  must  forbid  the  use  of  thu  ei 
contain  accumulators  or  other  hattertea.  At 
not  yet  heard  of  ta\y  serious  nocidaob  mnm^ 
use,  I  remember — and,  doubtleea,  tome  of  mj 
from  the  Hanover-square  School  of  Elaeirical 
will  recollect— some  rather  itaniing  pbenoimi 
heating  of  a  wire  which  had  ftociileiit«Uj 
cell  in  some  ''Union  "  batteries  wUeli  Mdbian 
upon  a  shelf.  In  this  battery  the  raeaptadoi  for 
were  not  made  of  celluloid,  olbanriaa  tlia 
would  no  doubt  have  bean  vary  eatiooa^  bui 
was  used  for  the  croaapiecas  sappoHilv  tba 

Were  it  not  for  this  abeolutely 
celluloid  would  be  the  material  f» 
boxes.     Klectncians  who  are  aayiaiiitafl  cudy 
glass,  lead  lined  teak,  or  vukuftita  m^hu  \ 
astonished  to  hear  that  some  youthful  aapln^U 
feasion   had  actually  made  tomponu^  uac  of 
lottery  box  aa  a  ffothaU^  bat  tbajr  ttlghl  ba 
Hud  that  the  receptada  in  qnaation  wia  nod 
damagc<l  by  j<uch  treatment     lly 
with  the  use  of  this  material  lenl  i 
devise  a  process  for  coating  it  with 
wrongly,   the  few   penooa    to 
iitggisated  exhibited  no  signa  of 
I  have  inventad  and  axpariaftaotad  with  a 
pound  which  will  bum  otdv  to  Irmi^  aa  i&  is 
^ame,  and  which  *  ^med 

has  hean  moi-a  fav.^...,,. .,  ..,;., -wl,  and  1 
of  this  material  may  shortly  ba  fori 
Us  mentioned,  by  the  way,  thai  Iha  laAaat 
cooflagrattona  lai  said  Ui  have  arigiiialiad  in 
igniliou    of    soma  eatlnkiiH  h 
**uIstor»,*' 


this 
H  tn  li.  I 


iha< 
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queatdons  here  arise:  what  is  celluloid?  and  can 
latmal  be  advantageously  used  in  connection  with 
tenor  and  submerged  parts  of  accumulators  ?  Now 
t  confess  that  I  have  never  been  inside  a  celluloid 
actory :  for  my  small  laboratory,  of  which  a  comer 
en  for  a  long  time  past  devoted  to  pyroxylin  com- 
8,  certainly  cannut  be  dignified  by  this  title.  But  all 
imples  of  **  celluloid  "  I  have  examined  have  been 
«ed  ai  pyroxylin — this  being  mainly  the  di-nitro 
n  (C.-H^aNOaOj^)  for  which  the  term  "pyroxylin" 
w  generally  reserved — in  admixture  with  camphor 
j,.Oy  and  occasionally  with  small  proportions  of 
bodies,  added  probably  to  increase  flexibility,  besides 
ntal  impurities.  The  difference  between  the  various 
es  may  be  sufficient  to  account  in  some  degree  for  the 
mce  in  the  verdicts  which  have  been  given  in  relation 
Inloid  when  used  as  a  "  separator  '*  or  otherwise  within 
ectrolyte  in  accumulators.  The  rai»m  d'etre  of  the 
x>r  becomes  manifest  when  you  attempt  to  pass 
g^  a  pair  of  rollers  the  more  or  less  plastic  but 
ife  mixture  of  pyroxylin  blended  with  a  highly- 
le  solvent,  the  presence  of  which  is  necessary  to 
ain  the   plasticity.      The  camphor,  with  a   boiling 

near  400deg.  F.  (instead  of  something  between 
g.  and  160deg.),  not  only  retains  the  other  solvent 
vents,  but  itself  adds  greatly  to  the  plasticity,  and 
ites  the  operation  of  roiling  into  sheets.  From  the 
of  Tiew  of  the  manufacturer,  therefore,  camphor  may 
most  valuable  adjunct;  from  that  of  the  electro- 
it  it  must  be  considered,  I  think,  as  altogether  detri- 
L  In  other  words,  celluloid,  as  distinguished  from 
in  component,  pyroxylin,  should  not  be  admitted  in 
nstniction  of  the  elements  of  storage  batteries.  Even 
re  pyroxylin,  as  we  shall  see,  should  be  admitted,  if 
tot  advantageously  be  dispensed  with  altogether,  only 
coostmction  of  the  peroxide  element  of  such  appliances. 
ylin  itself  may  be  regarded  as  indestructible  by 
ion  in  the  cold,  but  this  cannot  be  said  of  pyroxylin 
lizture  with  camphor— i.«.,  celluloid.  And  pyroxylin, 

pure  condition  or  otherwise,  is  by  no  means 
nctible  under  the  action  of  reducing  agents — i.e., 
Dces  which  are  capable  of  abstracting  oxygen  from  it. 
verdicts  adverse  to  the  use  of  celluloid  in  accumulators 
think,  mostly  due  to  its  camphor  component,  and  in 
r  affect  the  question  as  to  the  use  of  pure  pyroxylin. 
have  recently  stated,  "  Pyroxylin— the  basis  of 
id — is,  under  the  temperature  of  300deg.  F.  bicn 
^  one  of  the  most  inoxidisable  bodies  known,  as 
be  inferred  from  the  fact  of  it«  being  generated  in 

of  the  strongest  nitric  and  sulphuric  acids.  The 
or  which  is  present  in  celluloid  and  the  impurities 

may  be  associated  with  it,  ^re  oxidisable  enough, 
ithe  pyroxylin."* 

ijAor  (CjoHigO)  may,  in  fact,  be  converted  by 
Its  into  several  acid  bodies,  notably  into  camphoric 
S^GjoHj^OJ.  This  substance  is  sparingly  soluble  in 
u  liquids,  such  as  dilute  sulphuric  acid,  as  well  as 
ikd,  ether,  and  the  essential  oils.  Its  calcium  and 
■  Mite  are  freely  soluble  in  water,  and  are  crystallisable. 
products  of  the  oxidation  of  camphor  are  camphoronic 
BjC^H^^O^),  which  crystallises  from  water  in  slender 
m  ;  hydroxycamphornic  acid  (HgCH^.O,,),  which 
ffises  in  long  prisms ;  and  campholic  acid  (H2C,„Hi,..0o), 
t  is  also  somewhat  soluble  in  water.     These  acids, 

present  in  the  electrolyte  of  lead  storage  batteries, 
mty  possibly  exert  an  action  which  is  far  from  being 
HDtai  to  the  working  of  the  cells  (XXL);  but  their 
tioaat  the  expense  of  the  celluloid  used  for  separators 
mf^  affords  a  very  probable  explanation  of  the 
ioiation  ol  this  material  which  has  frequently  been 
bnaed  oL  Not  only  is  camphor  affected  by  oxidants  ; 
f  become  converted  into  cymol  (C^qHi^)  by  abstraction 
s  elemente  of  water,  or  into  camphol  (C^oHi^O)  by 
ieacion  with  hydrogen. 

XCIV. 

ijonnger  members  of  the  electrical  profession  have 
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been  often — but,  I  think,  not  too  often — surged  to  give 
more  attention  to  the  work  to  be  done  in  the  direction  of 
electro-chemistry.  Those  who  are  able  to  follow  this 
advice  should  certainly  study  the  nitrous  derivatives  of 
ceiiulin  (C^-.H^qO^,),  a  compound  which  is  also  termed 
cellulose*  or  lignin.  These  derivatives  are  frequently  all 
included  under  the  term  pyrozylin :  but  this  is  now  generally 
taken  to  indicate  the  di-nitro  ceiiulin  (C^Hg2N0202^),  a  com- 
pound which,  when  made  from  starch  (this  having  the  same 
chemical  composition  as  ceiiulin)  is  also  called  ocyloidin. 
In  similar  manner  the  term  guncotton  is  now  taken  to 
indicate  the  tri-nitro  cdlulin  (CcH^SNOgOg).  It  is  the 
former  compound  which  is  likely  to  become  of  even  far 
greater  importance  in  the  peaceful  arts  than  is  the  latter  in 
the  art  of  war. 

Ceiiulin,  or  lignin,  which  is  found  nearly  pure  in  cotton 
and  linen,  must  not  be  confounded  with  ligneous  or 
woody  fibre,  which  contains,  besides  ceiiulin,  a  substance 
termed  bc^stose,  which  appears  to  belong  to  the  tannic  acid 
group.  Ceiiulin,  which  is  represent^  also  by  unsized 
paper,  and  byj|the  pith  of  the  elder  tree  and  that  of  the 
Aralia  papyrtjera,  from  which  rice  paper  is  prepared,  is 
scarcely  acted  upon  by  dilute  acids  ;  although,  as  those  who 
are  brought  into  contact  with  accumulators  know  to  their 
cost,  if  dilute  sulphuric  acid  is  allowed  to  become  concen- 
trated by  the  effect  of  drying,  it  becomes  most  destructive 
to  linen  and  cotton  fabrics.  Ceiiulin  is,  in  fact,  converted 
by  strong  sulphuric  acid  into  iex/rtn-r-known  in  commerce 
as  "  British  gum  " — and,  by  boiling,  into  glucose^  or  grape 
sugar,  these  two  bodies  being  metameric  with  ceiiulin  and 
starch — i.e,,  having  the  same  chemical  composition  though 
differing  in  their  chemical  reactions. 

If  ceiiulin  in  the  form  of  unsized  paper  be  immersed  for 
a  few  seconds  in  oil  of  vitriol  diluted  with  half  its  weight 
of  water,  and  then  washed  with  water,  it  becomes  con- 
verted into  the  substance  known  in  commerce  as  parchment 
paper  or  papyrin.  If  it  be  dipped  in  similar  manner  into 
nitric  acid  of  specific  gravity  1*42,  a  somewhat  similar 
effect  is  produced,  and  the  tenacity  of  the  paper  is  greatly 
increased.  But  if  the  paper  be  dipped  into  nitric  acid  of 
specific  gravity  1*5,  and  quickly  plunged  into  water,  it  not 
only  obtains  the  appearance  of  parchment,  but,  when  dried, 
is  found  to  be  almost  explosively  combustible.  It  has,  in 
fact,  undergone,  quietly  and  almost  instantaneously,  a  very 
remarkable  change,  in  which  peroxide  of  nitrogen  (NO2) 
has  become  substituted  for  certain  molecules  of  hydrogen. 
Our  innocent  ceiiulin  has  acquired  properties  which, 
as  we  shall  see,  render  it  analogous  to  nitro-glycerine 
(C^jHlj^ONO^O,;),  and  might  enable  it  to  emulate  in  a  small 
way  the  destructive  performances  of  this  agent  (LIL). 
This  experiment  was  first  made  by  Pelouze  in  1838. 

XCV. 

But,  so  early  as  1813,  Braconnet  had  described  a  new 
substance  obtained  by  the  action  of  concentrated  nitric 
acid  on  starch,  sawdust,  linen,  and  cotton  wool.  He  named 
this  xyloidin,  from  the  Greek  word  signifying  wood,  and 
described  it  as  white,  pulverulent,  neutral  to  test  paper,  and 
highly  inflammable.  At  the  meeting  of  the  British  Asso- 
ciation at  Southampton  in  1846,  it  was  stated  that  Prof. 
Schonbein  had  discovered  a  mode  of  rendering  cotton 
so  explosive  as  to  form  an  excellent  substitute  for  gun- 
powder. This  at  once  drew  attention  to  the  new  product, 
and  a  patent  was  taken  out  by  Shconbein  in  April,  1847. 
In  his  specification  he  states  that  in  treating  the  cotton  he 
used  nitric  acid  of  specific  gravity  from  145  to  1*50  and 
sulphuric  acid  of  specific  gravity  1*85.  These  acids  were 
to  be  mixed  in  the  proportion  of  one  part  by  weight  of  the 
former  to  three  of  the  latter,  the  mixture  is  allowed  to  cool 
down  to  50deg.  or  60deg.  F.,  and  then  rough  but  clean 
cotton-wool,  in  as  open  a  state  as  possible,  is  to  be 
immersed  in  the  fiuid  until  thoroughly  soaked.  The  acid 
is  then  to  be  poured  off,  and  the  cotton,  having  been  lightly 
squeezed  so  as  to  remove  most  of  the  acid,  is  to  be  covered 
over  and  left  for  an  hour,  then  pressed,  and  washed  in 
running  water  to  remove  all  free  acid.  To  ensure  the 
complete  absence  of  the  latter,  the  cotton  was  then  to  be 
washed  in  a  weak  solution  of  carbonate  of  potash,  and  sub- 

*  Prof.  W.  A.  Miller  suggestod  that  the  termination  ost  should 
be  reserved  for  the  different  varieties  of  sugar,  as  above  stated. 
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j^ted  to  pressure  aufficient  to  leave  it  nearly  dry.  With 
A  view  to  increase  the  exploBive  effect,  Schunbein  next 
immereed  the  cotton  tn  a  solution  contuining  lo/..  of  nitrate 
of  potash  to  a  gallon  of  w^ater,  it  was  then  again  pressed, 
ana  dried  in  a  room  heated  by  steam  or  hot  water  to  a 
temperattire  of  ISOdeg.  to  170deg.  F.  Three  parts  of  the 
cotton  so  prepared  were,  it  was  stated,  equal  in  effect  to 
eight  parts  of  Tower-proof  gunpowder.  The  temperature 
at  which  gtincotton  ordinarily  explodes  varies  from  3&0deg. 
to  400deg.   F, 

In  becoming  converted  into  nitro-cellnlin,  cotton 
increases  very  considerably  in  weight,  but  the  increase 
was  very  variously  stated  by  different  experimenters. 
Thus,  whilst  Pelouze  stated  it  to  be  76  per  cent, 
exactly,  Ransome  found  it  to  be  only  65*4  per  cent  Dr. 
Gregory  stated  it  to  be  69*5  per  cenL,  which  agreed  with 
thelormula  given  by  Gladstone  for  the  most  explosive  gun- 
cotton,  whilst  the  formula  given  by  Porrett  and  Tesche- 
macher  would  double  the  original  weight  of  the  cotton. 
Theee  differences  first  suggested  what  was  soon  recognised 
as  a  fact — vix.,  that,  according  to  the  strepgth  (freedom 
from  water)  of  the  acids  used^  and  to  certain  other  con- 
ditions,  several  different  compounds,  and  various  mixtures 
of  them,  were  obtained  by  the  action  upon  cellulin  of  a 
mixture  of  nitric  and  siUphuric  acids. 


HcWHIBTErS    SHIELDED    MEASURING 

INSTRUMENTS. 


It  is  intcroKting  to  notice  the  tendency  among  instru^ 
ment  makers  and  users  to  revert  to  the  permanent  magnet 
in  the  manufacture  of  ammeters  and  voltmeters  and  other 


volts^ 


# 


li«Whtrt4iri  Khiold9<l  %l«MitrlOff  Volliii«»«r* 

electrical  measuring  instruments.  The  causes  underlying 
this  change  are  twofold  : 

Firstly,  there  is  no  doubt  that  the  production  of  finely 
made  instruments  constructed  on  the  d'Arsonval  principle 
bat  tended  to  bring  permanent  magnets  into  favour,  not 
b^caiiae  they  are  any  better  or  more  reliable  than  they 
wem  10  yean  ago,  but  because  instruments  of  this  class 
poasoss  10  many  ^ood  qualities  that  the  main  objection— 
vix.,  the  unreliability  of  the  best  of  magnets— has  been  lost 
sight  of,  and  on  all  hands  we  hear  of  engineers  using  such 
instruments  as  standards,  regardless  of  the  fact  thai  they 
are  only  fit  for  secondary  standards.  Assucb^  instrumenta 
of  the  d'Anonval  type  are  admirable,  but  it  should  never 
be  forgotten  that  occasional  comparison  with  an  absolute 
atandard  is  essential. 

The  second,  and  perhaps  the  main  reason  for  this  rever- 
fion,  is  the  failure  of  electromagnetic  instruments  to  meet 
the  demands  of  electrical  engineers.  The  need  for  accurate 
meiattring  inatruments  is  ever  increasing,  and  electro- 
magnetic  instruments,  in  spite  of  the  paramount  advan- 
tage of  pamanencc,  fail  in  m^uiy  respocu  to  meet  thb 
great  wank    The  engineer  expects  his  inatrumenta  to  give 


accurate    resulte    under    alt  eoodiiaaiis   of    Urn 
and   in  stmy  magnetic   fields  of    greaS  and  t?^ 
strength,  and  as  the  Held  of  the  avenge  etettte 
instrument  is  comparatively  weak,  the  sitmr  ieli 
leads  carrying,  say,  200  amperes  and  npwaraa  \m 
substantial  effect ;  also  in  cases  wtere  loe  iwitiUi 
to  be  (ilose  to  the  dynamo  there  may  sdao  be  a  w 
diBturkince.     In  some  cases  these  troubles  eaa  N 
by  careful  design,  but  in  most  caaee  tbis  is  iopomi 
instruments  which  are  described   lead   us  to  M 
the  electromagnetic  instrument  is  begimiiiig  10  mm 
towards  perfection  than  it  hsA  been  doiog  li^^4 
them  some  of  the  most  serious  drawbacka  to  ikmn 
either  removed  or  greatly  reduced  in  importaiica.  [ 

Mr.  McWhtrter's  invention  is  very  simple,  an^ 
in  the  suljstitution  of  an  iron  clad  bobbin  lor  dkaj 
brass  one.     This  modification,  although  lo 
is  shown  in  Prof.  Jamieson's  report^  a  vwy 
on  the  working  qualities  of  the  ins€TTini«iit«  mp 
the  matter  of  freedom  from  the  diatorbiQg  aflsil! 
magnetic  fields.    There  have  l>eeii  aefwil  seretM 
ments  produced,   the  most  general  pbm  baia^ 
the  ouUide  case  of  iron.     The  evil  of  thta  pb 
the   outer  case,  being  irregular  in  shape  and  m 
and  having  of   necessity  an  opening  torongb  m 
scale    can    be    read,    becomes    poUrised,   and   ■ 
screen  itself  becomes  a  source  of  the  Tery  dii 
it  was  designed   to  guard  ag^oat     In  tlie  cant 
McWhirter's    screen    the    iroti    ease    is    olaeed; 
coil  only,  and,  moreover,  forms  a  part  oi  tlw  i 
circuit.     Being  of  even  thioknass  and  symm^lril 
it  is  not  liab^  to  polarisation,  and  as  tuoolar 
is  ^in.  thick>  the  shielding  is,  as  showQ  by 
perfect 

It  may  be  thought  that  such  a  masaof  iron 


a  great  increase  in  the  error  due  to  reaidiuil  m^ 
but  this  is  not  so,  as  the  tests  show  the  error  is 
than  in  the  case  of  the  ordinary  instrument  witb 
was  compared,  and  more  recent  instnnatii^ 
considerably  better  than  thia  The  iroordad 
other  advantages,  ehief  among  which  ia  the 
tion  in  the  power  neoesaary  to  work  ilia 
The  power  used  in  a  McWhirter  voltmeter  ia  oo^, 
of  that  necessary  to  work  a  oorretpondSiig  voUm 
an  ordinary  coil,  and  tt  is  thus  |iossible  to  wind 
either  entirely  of  mancanin  or  with  a  mueh  laigi 
tion  of  this  alloy  than  is  poeaible  when  a  grants  ■ 
watts  are  necesaary  ;  conacNquantly  Um  errors  dot  H 
heating  and  to  changes  tu  atmoipberic  tf 
reduc4^  to  an  insi^niheaot  amoonU 

The  aceompanying  tests  wene  carried  OQt  l| 
Jamieson  on  tne  advantages  of  the  MeWUrlv  em 
manufacture  of  electrical  msMuriog  imlfmMaiiik  J 

The    General    Electric   Compmi/.  Liaiied,  oi 
Victoria^etreet^  London,  and  Peel  Worh%  MaiidiJ 
the  sole  licensees  and  maken  of  Ibeai  imfirofid 
instruments. 
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TESTS  OF  MoWHIRTBR'S  PATENT  VOLTMETER. 
I.— Watts  Used  in  Voltmbtmb  at  Various  Voltages.    Watts = 


E^ 


McWhixtxb's  Patxmt  Voltmktkb. 

Ordinary  (Iron-clad)  Voltmeter. 

Watte    voltmeter     oold— say 

6Ode0.  F. 

Re>wtaDoe=0,O82-6  ohms. 

Watte  after  having  been  in 
drouitfor  20  consecative 

hours. 
Reei8taiioe=5,112  ohms. 

Watte  voltmeter  cold- 
say  60deg.  F. 
Resistance  -  2, 938  7  ohms. 

Watte  voltmeter  hot  after 
raonioi;  for  20  ooosecative 

hoars  at  100  volte. 
Reeistonce=2,957  ohms. 

l-2fi3 

1-607 

1-96 

2-37 

2-822 

1-248 

1-679 

1*96 

2-359 

2-708 

2-176 

2-764 

3-4 

4-114 

4-896 

2-163 

2736 

3-38 

4-089 

4-867 

««  Due  to  Temperature.— As  will  be  seen  by  comparing  the  resistance  when  hot,  after  a  20  hoars'  run  (5,112  ohms) 
Mtettoe  when  oold  (5,062  5  ohms),  the  error  dae  to  this  oaase  is  very  slight,  amounting  in  all  to  only  -58  per  cent. 

nL  Retenttvity  Tests. —Behaviour  with  Risincc  And  Falling  Voltages.    Effect  of  Reversing  the  Current. 

Readings  when  Oold. 


McWhirter   Voltmeter,    No.  275. 
Terminals  connected  as  marked. 


With  rising 
voltage. 


79  0 

88-0 

99-3 

110-5 

120-75 


Percentage 
error. 


-1-25 
-2-2 
-07 
+0-45 
+  0-6 


With  falling 
voltege. 


78-0 
890 
99-25 
110-0 


Percentage 
error. 


-2-5 
-1-1 
-0-75 

-0-00 


Current  Reversed, 


Ordinary  (Iron-clad)  Voltmeter. 
Terminals  connected  as  marked. 


With  rising 
voltage. 


82-0 

91-0 

101-0 

112-0 

122-0 


Percentage 

With  falling 

Percentage 

error. 

voltage. 

error. 

+  2-5 

81-5 

+  1-8 

+  1-1 

91-5 

+  1-6 

+  1-0 

101-5 

+  1-6 

+  1-8 

111-5 

+  1-3 

+  1-6 

— 

— 

78-5 

-1-8 

80-0 

-0 

77-5 

-31 

80-5 

+0-6 

89-5 

-0-5 

91-0 

+  1-1 

87-26 

-30 

91-0 

+ri 

98-5 

-1-5 

99-5 

-0-5 

96-5 

-3-5 

99-5 

-0-5 

111-0 

+0-9 

111-0 

+0-9 

111-75 

+  1-6 

112-25 

+2-0 

121-0 

+08 

"~" 

— 

122-0 

+  16 

'— 

bts  of  Shuldiko  from  External  Magnetic  Fields.— While  the  above  voltmeters  were  indicating  approximately  100 
eesboe  magnet  was  plaoed  so  as  to  prodaoe  a  maximum  deflection  of  the  pointer,  which  was  noted  ;  the  pol<es  of  the  magnet 
ewiad,  and  the  deflection  in  the  opposite  direction  noted.  The  mean  of  the  two  readings  was  taken  as  the  percentage 
I  tibft.  eodemal  magnetic  field.  The  McWhirter  voltmeter  gave  an  error  of  0-76  pot  cent.,  the  ordinary  voltmeter  of  6*00  per 
if  BMT  tngine-room  volt  gauge  of  5-00  per  cent. 

the  foregoing  details  of  carefully-made  teste  in  my  laboratory  I  have  to  report  that  your  newly-patented  shielded 
sled  by  external  magnetism  than  any  other  electromagnetic  one  which  I  have  seen.     The  temperature  is  also 
€o]y  ooe-qnarter  of  1  per  cent.,  at  100  volte  after  20  hours  in  circuit.  Andrew  Jamieson. 


WIRING  SYSTEMS. 


-  BY  JOHN   H.   RIDER. 


bviiigis  an  interestiog  report  by  Mr.  Eider  on 
\  cf  hooMt-  to  the  chairman  and  members  of  the 
r  Comiaittee  of  Plymoath  Corporation  : 
aTcmiing  to  popularise  the  electric  light,  and  to 
mective  consiimei^  to  become  actual  ones,  it  is 
id  Uiat  the  outlay  necessary  for  fitting-up  the 
I  a  great  stumbling  block.  '  The  tradesman  or 
«r  inll  acknowledge  the  supenority  and  many 
\  the  light,  and  is  prepared,  if  necessary,  for  an 
b  his  quarterly  accounts;  but  the  large  initial 
fed  in  fixing  the  wires  and  lamps  puto  electricitv 
anes  out  of  uie  question.  So  he  continues  with 
f  amply  because  he  cannot  afford  to  take  the  first 
le  adoption   of  a   good    *' easy-wiring "    system 

onee  bring  on  to  the  mains  a  large  number  of 
rvlio  would  never  have  otherwise  been  able  to  make 
^  These  customers  might  individually  take  but  a 
■ber  of  lights,  but  collectively  they  would  form  a 
isfale  accession  to  the  undertaking,  particularly 
vho  only  require  a  few  lighte  are  more  likely  to 
Inn  all  of  them  than  those  who  have  a  large 

Also,  a  tradesman  would  not  then,  confine  the 
If^t  to   his  shop   front,  but  wojddl  put  it  into 
\  and  back  premises,  where  irWoald  be  most 


^aethods  have  been  proposed  to  meet  the  case, 
liominent  being  that  of  the  Free  Wiring  Syndicate, 
s  eomp»ny  formed  in  1896.  The  object  of  the 
rh  to  enter  into  working  agreemente  with  corpora- 
itbr  owners  of  electricity  supply  undertakings,  by 
I  wiring  of  c(»isamers' premises  should  be  carri^  out 


for  the  mutual  benefit  of  both  parties.  Any  person  could  have 
his  premises  wired  and  fitted  up,  ready  for  the  supply  of 
electricity,  without  any  initial  charge  whatever,  but  he  would 
be  required  to  pav  a  small  amount  per  unit  more  ^from  |d.  to 
Id.)  on  all  electncitv  supplied  to  him  than  woula  be  paid  by 
a  consumer  who  had  paid  cash  for  his  wiring.  The  syndicate 
proposes  that  when  person  apply  for  free  wiring,  the  cor- 
poration will  give  instructions  to  the  syndicate  to  wire  the 
premises,  and  as  the  quarterly  bills  for  electricity  were 
paid  by  the  consumer,  the  corporation  would  pass  on  to 
the  syndicate  the  4d.  or  Id.  per  unit  (as  the  case  may  be), 
which  had  been  aaded  to  the  accounte  under  the  agree- 
ment. The  consumers  would  have  the  option  of  purchasing 
the  wiring  and  fittings  outright  at  any  time  after  five  years 
from  the  date  of  completion,  upon  certain  terms,  but  other- 
wise the  extra  charge  per  unit  wouM  go  on  indefinitely. 
This  extra  charge  being  a  fixture,  whatever  the  ordinarv 
price  per  unit  may  be,  it  follows  that  its  percentage  will 
rise  as  the  price  per  unit  is  reduced.  Thus,  at  8d.  per  unit 
an  extra  charge  of  Id.  would  only  be  a  12^  per  cent, 
increase,  while  at  4d.  per  unit  it  would  be  a  25  per  cent, 
increase.  It  is  also  unfair  to  those  consumers  who  use  the 
light  for  long  hours,  as  the  more  electricity  they  use,  the 
more  they  have  to  pay  for  their  fittings,  while  a  man  who 
uses  a  small  quantity  only  pays  a  small  amount  to  the 
syndicate,  although  his  fittings  may  have  cost  as  much  as 
in  the  previous  case.  In  other  words,  the  syndicate  has 
to  base  its  charges  upon  the  average  consumer,  and  in 
consequence  the  good  consumer  is  penalised  for  the  sake 
of  the  bad.  Taking  one  consumer  with  another,  and  the 
average  of  a  number  of  towns,  we  find  that  about  18  units 
per  8  c.p.  Ump  fixed  are  consumed  per  annum,  and  as  the 
cost  for  the  fitting-up  of  a  house  comes  to  about  £1  per  lamp, 
an  extra  charge  of  Id.  per  unit  is  equal  to  an  interest  of 


7 J  par  cent  per  annum  on  the  capital  outlay.  The  wiring 
it  thus  by  no  means  *'  free,"  In  fact,  the  only  man  who 
gats  his  wiring  actually  free  under  thia  aiTaneemeot  is  the 
one  who  never  consumes  a  single  unit»  and  such  a  one 
would  not  be  welcomed  by  the  syndicate. 

Looking  at  the  prcjposal  from  a  commercial  standpoint, 
it  means  that  the  corporation  would  act  as  the  collector  of 
the  fiyndicate's  debts.  It  is  also  a  question  as  to  whether 
the  coiporation  would  be  entitled,  under  the  Electnc 
Lighting  Acts*  to  make  an  agreement  with  a  third  party 
by  whicn  a  certain  class  of  consumer  is  made  to  pay  an 
increased  price  for  the  energy  used,  in  return  for  a  free 
installation  of  wires  and  Bttings,  A  much  fairer  system 
would  appear  to  be  to  let  each  consumer  actually  pay  the 
cost  of  his  wiring,  but  to  spread  the  payment  over  a  con 
sidcrable  time,  %  this  means  the  heavy  initial  cost  would 
be  done  away  with,  the  consumer  would  only  pay  tbe 
regular  price  for  current,  and  at  the  end  of  the  lixed  period 
bis  payments  on  account  of  wiring  would  cease.  A  scheme 
on  these  lines  was  proposed  by  the  writer  to  the  Bolton 
Corporation  in  1894^  and  it  has  been  in  successful  operation 
ever  since,  The  introduction  of  such  a  system  was  easy,  as 
the  Bolton  Corporation  had  for  some  time  been  carrying 
out  wiring  work,  and  was  therefore  in  a  position  to  give 
long  credit  to  its  customers.  But  where  the  wiring  work 
is  in  the  hands  of  private  firms,  it  becomes  impossible  for 
them  to  offer  the  same  terms.  In  order  to  keep  their  doors 
open,  in  the  face  of  such  competition  as  always  arises  in 
electrical  bouse  wiring,  they  must  have  cash  payments  on 
completion  of  the  work. 

Experience  in  many  towns  has  proved  that  it  is  unwise 
for  corporations  themselves  to  undertake  wiring  work. 
The  wiring  contractor  is  an  excellent  friend  to  the  electricity 
department,  for  in  his  own  interests  he  vigorously  oanvaasee 
tbe  area  of  supply  for  orders,  and  every  job  be  does  means 
an  increased  revenue  to  the  corporation.  Wiring  firms 
are  now  so  numerous,  and  competition  is  so  keen,  that  a 
more  effective  method  of  reaching  possible  consumers  could 
hardly  be  devised  than  to  make  it  worth  the  while  of 
half  a  dozen  contracting  firms  to  work  the  district  In 
order  therefore  to  meet  tbe  case,  it  would  iippear  to  be 
necessary  for  the  wiring  contractor  to  do  the  work,  and  for 
the  corporation  to  give  the  credit.  Tbe  scheme  which  1 
now  propose  to  you  is  based  on  these  lines.  The  wiring 
contractor  would  canvass  for  orders  in  the  usual  way,  and 
could  carry  out  work  for  any  customer  on  his  own  terms 
without  reference  to  the  Corporation.  But  when  a  person 
wished  to  avail  himself  of  the  easy  payment  system,  he 
would  have  to  proceed  in  the  followmg  manner.  The 
quotation  to  sucn  customer  would  be  made  out  upon  a 
special  form,  binding  the  contractor  to  carry  out  the  work 
to  tbe  satisfaction  and  under  the  supervision  of  the 
Corporation,  and  naming  such  a  price  for  the  work  as  would 
permit  him  to  allow  a  discount  (jf  5  per  cent,  for  cash.  If 
the  customer  agreed  to  thi^  price,  he  and  the  contractor 
would  notify  the  acceptunce  in  writing  upon  a  form  of 
aoplicatioti  to  the  Corporation.  This  form  would  set  forth 
tne  terms  of  the  proposed  agreement,  which  would  be  some^ 
what  on  the  following  lines — viz.,  (a)  that  the  contractt»r 
will  carry  out  the  work  in  accordance  with  the  condition*^, 
regulations,  and  other  requirements  of  the  Cor[}oratiort,  and 
to  the  entire  satisfaction  of  the  i»orough  electni%'i1  engineer; 
(I)  that  the  contractor  will  allow  to  the  Corporation  a 
discount  of  b  per  cent,  from  the  quoted  price,  for  payment 
within  one  month  of  the  date  of  the  worlc  being  completed 
luid  connected  to  the  mains ;  (c)  that  the  customer  will  pay 
to  the  Corponition  the  auoted  price  in  full,  by  means  of 
eight  e^ual  in^talmenti,  tne  first  betne  §ent  with  the  apnli- 
cation  in  the  form  of  a  deposit,  nnd  will  pay  a  similar 
amount  every  tbre«  months  from  and  after  toe  completion 
of  tbe  work  until  tbo  whole  bo  paid  ;  {d)  that  the  work  wilt 
remain  the  sulo  property  of  the  Corporation  until  the  full 
amount  be  pti\d  ;  (')  that  the  customer  will  be  responsible 
for  any  ilamaga  to  the  work  (reasonablo  wear  and  tear 
excepted),  while  it  remains  the  property  of  the  Corfiora^ 
tion  ;  (/)  that  all  lamp  and  fuse  renewals  will  bo  carried 
out  by  and  at  tbe  cost  of  tbe  customer ;  (g)  that  in  the 
event  of  a  customer's  payments  being  more  than  three 
months  overdue,  the  supply  of  current  will  be  liable  to  be 
cat  oS  w\%ho\k%  notice^  Mid  proceedings  taken  for  the 


recovery  of  the  whole  amount  due ;  i)\)  lli&t 
by  the  Corporation)  the  customer  to  provida  t 
for  bis  due  fulfilment  of  the  contract 

If  the  customer,  contractor,  and  price  an 
factory  to  the  Corporation,  instructions  vould 
the    Corporation  to  the  contractor  to  pi 
work,  and  upon  the  proper  completion  ol 
Corporation  would  pay  him  the  quoted 
The  6r&t  instalment  being  a  cask  payaaol 
the  full  amount,  the  customer  would 
eighth  of  tbe  full  amount  for  the  next 
on  ejich  succeeding  three  months  up  lo  21 


is  actual  to  credit  on  the  full  animint  for  iO| 
which  5  per  cent  is  charged,  or  al  Ilia  mla  of  a 
cent,  per  annum.     The  atatooiar  woold  of  aoi 
option  of  determining  the  agraamant  at  ariv 
payment  of  the  baUnca  of  tba  aoonni  dut, 
discount 

The  ail  vantages  of  such  a  tdieraa  as  ilfeR  foil 
be  considered  from  tbo  three  »lai>d|uiitits  of 
lion,  the  consumer,  and  the  aotitnctor* 

To  the  Cormration  the  odvaotafai  woold 
accession  of  a  large  numbarof  coiwumere  wto  i 
wise  not  be  able  to  aflbid  to  adopt  tJia  al«cir 
the  excellent  control  the  CorporaiiQii  would 
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be  wiriDg  of  the  premises,  and  the  consequent 
BtaDdard  of  work. 

^samer  the  advantages  would  be :  (a)  the 
ectricity  as  an  illuminant  without  any  heavy 
(b)  no  extra  price  for  current,  as  in  the  free 
;  (e)  the  cessation  of  all  payments  for  wiring 
1  time,  when  the  work  would  become  the 
e  consumer ;  (d)  the  guarantee  of  first-class 
16  direct  control  of  the  Corporation, 
factor  the  advantages  would  be  :  (a)  a  large 
>rk  in  wiring  premises ;  (b)  tha  certainty  of 
6  satisfactory  completion  of  the  work. 


by  means  of  the  quadrant  shown  in  i'igs. 

Lch  J 


lY  system  of  electric  traction. 


tem  described  below  aims  at  the  simplifica- 
rhead  system  of  electric  traction  in  a  way 
h  having  some  advantages,  is  not  free  from 


3o  at  Z  Z. 


Fig.  6. 


1  and  3.  It  can 
be  fixed  at  that  slope,  this  being  such  as  to  throw  the 
vertical  sliding  bar,  with  which  contact  is  made  on  the 
wire,  to  such  a  height  as  to  properly  engage  with  that  wire 
as  the  car  moves  along  the  tramway.  The  arm  is  freely 
movable  in  a  horizontal  direction  only,  and  is  controlled 
by  springs  fixed  to  the  roof  of  the  car  at  the  foot  of  the 
vertical  standard,  or  by  any  other  suitable  means,  in  such 
a  way  as  to  always  tend  to  place  itself  at  right  angles  to 
the  car  on  that  side  of  the  tramway  to  which  the  overhead 
wire  is  fixed. 

By  reference  to  the  drawings  and  by  the  above  descrip- 
tion, it  will  be  seen  that  inasmuch  as  the  arms  carried  by 
the  cars  are  of  the  same  length  and  fixed  at  the  same  slojpe 
to  the  horizontal,  their  outer  ends  are  supposed  to  remam 
at  the  same  vertical  height  above  the  ^ground  level,  and 
whan  two  cars  are  passing  (as  shown  in  Fig.  1  in  end  view 
and  on  plan  in  Fig.  2),  the  two  collectors  will  come  in 
contact  as  they  approach  each  other  when  moving  in 
opposite  directions  along  the  wire,  but  as  the  poles  will 
not  touch  in  passing  except  at  the  extreme  ends,  the  pole 
carried  by  the  car  farthest  away  from  the  wire  should 
always  pass  freely  over  that  carried  by  the  inner  car ;  in 
passing  there  will  then  be  no  possibility  of  the  poles  falling 
foul  of  each  other.  Figs.  3,  4,  and  5  show  enlarged  detaib 
of  the  swivelling  trolley  pole  and  collectors.  Fis.  6  shows 
the  small  star-shaped  plates  or  discs  fixed  at  the  bottom 
and  top  of  the  vertical  slider.  These  are  so  designed 
as  to  prevent  the  slider  bein^  jerked  off  the  wire 
by    vibration    due    to    the    motion    of    the    car.      The 

Fkj.  6.— Section  at  YY. 


<5Z^ 


-Orn  I 


t^ 


Fig.  7.  Fio.  8. 

ther  directions.  The  illustrations,  prepared 
Kenway,  the  inventor,  show  the  arrange- 
would  be  on  a  long  straight  line  where  no 
ie,  with  the  side-bracket  suspension  on  the 
\y  system.  On  the  convex  curves,  however, 
1  arise,  which  Mr.  Kenway  has  not  up  to 
own  how  to  overcome.  The  system  aims  at 
ide  bracket  arm  to  a  minimum,  and  increasing 
the  trolley  arm  in  proportion, 
iverhead  wire  is  used,  whether  the  line  be 
ide.  Instead  of  the  trolley  wheel,  a  sliding 
To  enable  the  sliding  bars  belonging  to  two 
opposite  directions  on  different  lines  of 
eaaily  pass  each  other  the  bars  are  placed 
make  contact  with  the  side  of  the  overhead 
f  with  the  bottom  as  heretofore.  The  arm 
IT,  which  repkLces  the  usual  trolley  pole,  is 
iBdwl  fixed  vertically  on  the  top  of  the  car.  It 
1  within  certain  limits  to  any  desired  slope  and 


Fio.  .s. 

action  of  these  star-shaped  discs  when  two  collectors  are 
moving  in  opposite  directions  is  shown  in  Fig.  7.  They 
are  supposed  to  cause  a  rotation  of  one  collector  over 
the  other,  and  the  tendency  will  decidedly  be  in  that  direc- 
tion. The  question  which  arises,  however,  in  this  connection 
is  as  to  the  effect  of  the  blow  between  these  two  collectors 
meeting  with  a  relative  speed  of  about  16  miles  per  hour. 
The  other  point  which  occurs  to  us  in  considering  this 
device  is  the  effect  of  unequal  Ioa4JQ^  of  the  cars  on  the 
vertical  height  of  the  collecxtors.'  Mr.  Kenway  provides 
for  no  vertical  play  in  his  collectors,  so  as  to  avoid 
any  rubbing  of  the  trolley  poles  when  crossing.  This 
means  that  the  trolley  wire  must  be  always  at  one 
height,  which  is  difficult  to  ensure  on  streets  where  the  grades 
change  much.  Added  to  this,  a  shght  side  oscillation  or 
the  displacement  of  one  rail  of  the  track  will  produce  a 
comparatively  large  vertical  displacement  of  the  collectors. 
This  may  give  trouble,  as  any  nibbing  of  the  trolley  pole 
may  cause  one  or  other  to  l>reak  contact  with  the'wiro, 
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that  cauBine  an  arc.  In  fact,  the  engaging  shock  of  the  two 
collecton  when  they  meet  is  likely  to  break  both  contacts. 
We  do  not  make  these  criticisms  in  a  carping  spirit,  and 
trait  that  the  inventor  has  a  solution  for  the  cnfficulties 
we  mention,  as  the  single-trolley  wire,  'per  se^  is  a  great 
advantage. 


QUESTIONS  AND  ANSWERS. 


Under  this  heading  we  insert  questions  and  answers 
of  a  practical  character  relating  to  central-station  work, 
tramway  work,  or  construction  work ;  and  for  each  suit- 
aMe  question  offer  oue  shilling,  and  for  the  best  solu- 
tion oif  any  question  we  offer  ten  shillings.  We  also 
give  /ire  skUlings  for  every  other  answer  we  print.  The 
answers  to  any  question  should  be  sent  within  10  days 
after  the  question  has  appeared,  and  should  be  written  on 
one  side* of  the  paper  only.  We  would  call  the  attention 
of  those  sending  in  answers  to  the  fact  that  the  neatness 
of  any  sketches  sent  in  is  considered  when  marking  the 
relative  values  of  these  answers.  Questions  may  be  sent 
at  any  time. 

46.  In  the  f Aral  lei  ing  of  two  alternators,  what  do  you  consider 
the  best  nfipanitus  to  use  to  show  when  they  are  in 
•jDchrooiJim  ?     Explain  the  working  of  the  8ame.---A.Nf»y. 

^.  fhflcusa  the  adrant^ges  and  disadvantages  of  the  vertical 
•ogine  for  driving  a  Hy wheel  alternator  when  the  high- 
pr«Mure  cylinder  is  placed  on  one  side  of  the  flywheel 
«Itemat//r  and  the  low-pressure  cylinder  on  the  other. 
AMUfD«  that  a  rjuick  cut-off  governor  Is  used,  and  take  up 
jArtieularly  the  r|uestion  of  parallel  running.  —P.  T. 

Answkks. 

^1^4/ 1///.  No.  41.  What  are  the  objections  in  actual  working 
iff  Mfjarale  switch  pillam  Ut  each  generating  unit  in  a  central 
station  V 

h^ji  yinsirrr  Uf  No.  41  (aiuarded  lOs.^. — It  is  assumed 
thkX  the  machine  volt  and  ammeters,  also  the  regulating 
rtmMUkutii,  are  VtcskUiA  \n  or  by  the  switch  pillar,  which  is 
situated  by  iU  machine.  The  chief  objection  in  iictual 
working  is  that  it  is  not  possible  to  give  as  steady  a 
pressure  as  when  the  switches,  meters,  and  regulating 
devices  for  all  units  are  p!a';e<l  on  the  panels  of  one  switch - 
UjarrJ,  and  this  objection  applies  most  strongly  when  the 
separate;  units  are  run  in  piirallel.  I'his  results  from  three 
causes.  It  in  more  difHcult  (1)  to  pfirallel :  (2)  to  regulate 
the  voltage  when  machines  are  running  in  parallel  :  (3)  to 
switch  out  a  machine  satisfactorily. 

1.  //  u  7/ifrre  dillkiUt  to  parallel.-  -Knlcss  there  l»e  a 
paralb;liiig  voltmeter  on  etich  pillar  ~ari  oxpon.sive  and 
therefore  unusual  arningcment  one  has  to  {larallel  (/7) 
bv  means  of  one  placed  centrally  for  all  msichines,  and 
therefore  at  some  distance  from  each,  ccrU'iinlv  farther 
from  the  switches  than  if  a  switchl)oanl  wore  used,  and  the 
accunu:y  with  which  a  meter  can  be  read  is  invci-sely  as 
the  dihUirice  from  it ;  or  (A)  hy  the  'bus  bar  and  machine 
voltnicUsrH.  This  not  being  a  zero  metho<l,  it  is  impossible 
to  rcwl  the  'bus  l»ar  voltmeter  from  a  distance,  and  when 
one  has  taken  its  reiuling,  calculated  what  the  machine 
voltmeU^r  rcfuling  should  Ins  (for  one  voltage  docs  not 
alimyA  prrxlunc!  the  same  residing  on  difforcnt  motors),  and 
brought  the  machine  volts  to  that  rculing,  the  prolability 
is  that,  more  laid  havin;;  come  on,  lowering  the  '\n\>-  hiw 
voltiigc,  on  switching  the  ni:i4:hine  in  a  jump  in  the  lights 
will  be  caused.  Again,  {is  hinted  above,  meters  very 
frcfiuently  give  different  rcadingH  for  the  same  voltage,  and 
if  they  are  far  apart  relative  change^  in  their  re^idings  for 
the  wime  volUige  aie  not  so  readily  detected. 

2.  It  i.<  nmrr  difhrnlf  t"  ng'ifatr  the  iwUagc  ichni  machine.^  an 
runtiing  in  /Hirallfl. — The  normal  position  of  the  attendant 
is  in  front  of  the  feeder  voltmeters.  The  distance  between 
this  point  and  the  regulating  devices  ol  machines  being 
greater  when  switch  pillars  arc  use<l,  the  time  taken  U* 
correct  a  high  or  low  voltage  will  of  necessity  be  gre;itci . 
Again,  when  load  is  coming  on,  as  it  is  necessary  to  go  to 
a  machine  l>efore  its  ammeter  can  be  read,  one  may  go 
first  to  a  machine  already  fully  loailed,  causing  a  further 
delay, 


»n  art 


3.  It  is  more  diffieuU  to  swUeh  aid  a  matkuu  tduf> 
If  the  machine  be  aatomaticAny  cat  oat,  tkk 
should  not  apply.  However,  even  when  tlie  aafia 
out  works,  it  is  advisable  to  watch  the  madiine 
for  no  cutrout  is  infallible,  and  whilst  one  is  wui 
machine  ammeter  die  voltece,  if  the  feeder  vi\ 
some  distance  away,  will  probably  eaffer. 

In  cases  where  machines  are  not  ran  in  |iaralkl 
still  the  objection  of  greater  distance  apart  o<  ■ 
regulating  devices  belonging  to  machines  suppljiri, 
districts,  and  if,  as  is  frequently  the  case  in  a 
stations,  one'  has  to  depend  on  the  machine  volt 
reeulate  the  pressure,  as  the  attendant  cannot  k 
allunder  his  eye  at  once,  it  will  be  more  difficult 
steady  pressure  than  in  the  case  of  parallel  nu 
further  objection  might  be  made  on  the  groand 
entail  more  work  on  the  man  in  charge.  Hovr 
one  sees  such  large  salaries  offered  to  shift 
one  mentions  this  objection  with  some  hesiutii 
Payne. 

Qurslion  No.  42. — Give  the  advantages  and 
using  condensers  in  electric  light  star' 
whether  separate  or  combined  ooadeDsei 
approximate  figures  of  saving  effected. 

Best  Ansiccr  to  No.  42  (awarded  10j.> — Tbei 
of  condensers  in  electric  lighting  stations  are  too 
pass  unnoticed,  and  a  site  for  a  station  shoaM  h 
where  there  is  plenty  of  water,  such  as  a  riven 
etc.  Surface  condensing  is  by  far  the  best  metJ 
chief  advantage  of  condensers  is  the  saving  of  I 
feed  water  is  hotter  and  fresh.  The  water  not  i 
much  scale  inside  the  boiler,  the  heat  passes  thrv 
water  more  readily,  and  the  blow-down  cock  b 
so  much,  thus  avoiding  loss  of  heat  The  savii 
varies  from  15  to  25  per  ceiiL  The  boilers  do  n 
cleaning  so  frotiuently,  Siiving  labour,  and  prolo 
lives  of  the  boilers.  When  usin^  high -pressure  i 
economy  of  increased  expansion  is  more  fully  res 
the  1»oiler  power  may  be  reduced  without  any  los 
cated  power.  Say  the  vacuum  gauge  stands  at  2( 
moans  that  13lb.  of  the  atmospheric  pressure 
destroyed  in  the  condenser,  and  the  steam,  i 
having  to  exhaust  before  it  comes  down  to  151b 
non  condensing  engine,  can  be  worked  down  to  S 
it  exhausts.  If  the  steam-gauge  shows  601b.. 
pressure  =60  +  13  -  73. 

PiMidt'tnttagra  of  C^ndcuscrs. — The  fresh  water 
scale  on  the  boiler,  causing  it  to  rust:  and  ii 
engines  where  strong  steam  is  used,  decompositi 
lubricant  useii  for  the  internal  parts  takes  place  al 
235deg.  F.,  and  ultimately  coming  into  the  boiler 
to  attack  the  iron.  1  low  this  may  be  rcmedietl  i 
question.  In  surface  condensers  the  tubes  foul  b< 
and  out,  principally  on  the  steam  side,  from  the 
the  grc.'isc  and  oil  in  the  exhaust  steam.  The  ins 
tubes  fouls  from  the  deposit  from  the  water,  bai 
like  the  extent  as  the  outside.  Additional  pumps 
re({uired  for  circuhiting  the  condensing  water.  *] 
tubes  of  .surfiice  condensers  create  complication, 
are  liable  to  leakage.  There  is  an  increased  first 
10  to  30  per  cent,  and  cost  of  repdrs.  Taken  i 
combined  comlcnsers  are  l)est,  where  each  engine 
own.  Incase  of  breakdown  the  exhaust  pipes 
fitted  with  two  valves -one  to  condenser,  the 
communication  with  the  chimney.  Should  the  < 
give  out,  all  thai  would  Ik)  rcipiircd  would  be 
valve  tu  condenser  anil  o[)eii  valve  to  chimney.  A 
condensing  plant  would  necessarily  bo  much  lai 
i;ikc  up  more  floor  S|)ace.  It  would  reijuire  a 
engine  tn  drive  it,  would  need  extra  .iitention  i 
in  re{)air.  In  addition  to  this,  it  would  be  nccessi 
duplicated,  thus  increasing  the  cost  of  mainlenan< 
the  event  of  one  set  bre^iking  down  it  would  he  ; 
thing  if  there  was  not  another  to  fall  liack  on.  Tht 
coal  con.sumption,  assuming  that  lib.  of  civil  e< 
81  b.  of  w.itcr,  niiiy  bo  taken  as  follows  :  foi  non<o 
engines,  ol)>.  to  5  5lb.  per  indicated  horse  power  { 
condensing  engines,  2lb.  to  4tb.  per  indicated  hoi 
per   hour;  comiK)uud   nonconden.sing,    2'51b.   to 
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lone-power  per  hour :  compound  condensing, 
rslb.  per  indicated  horse-power  per  hour ;  triple 
,  l*25lb.  to  l'75lb.  per  indicated  horse-power 
P.  Bruton. 

'o  No.  42  (awarded  Ss,), — The  advantage  to  be 
m  the  use  of  condensers  in  electric  light  stations 
imarilj  upon  the  situation.  It  may  be  broadly 
)  advantageous  when  an  ample  supply  of  water 
which  can  be  obtained  and  operated  without 
I  coet.  Central  stations  are  often  erected  in 
itricts  where  ground  space  is  at  a  premium,  and 
ty  the  town  water  supply  available.  It  then 
inestion  as  to  whether  the  advantage  obtained 
odehsers  will  be  such  as  to  pay  for  the  increased 
planty  and  this  question  can  only  be  satisfactorily 
carefuUy  considering  the  conditions  in  each 
ease.  That  condensing  engines  have  a  great 
ver  non-condensing  engines  is  sufficiently  obvious 
if  little  discussion — the  increased  vacuum  pro- 
Jie  condenser  resulting  in  a  saving  of  from 
Uk  of  steam  pressure  upon  the  piston,  but  the 
it  in  power  will,  of  course,  vary  according  to 
Migine,  steam  pressure,  etc.  The  greater  the 
1  pressure  the  greater  will  be  the  improvement 
condenser.  The  use  of  steam  in  the  cylinder 
I»«siiire  of  1501b.  will  give  a  theoretical  gain  of 
r  cent,  in  the  condenser  over  the  use  of  steam 
fcial  pressure  of  60lb.  Although  a  little  beside 
1  aaked,  it  may  be  interesting  to  briefly  notice 
t  methods  of  condensing  now  in  use,  as  it  is 
pe  of  condenser  used  that  the  answer  to  the 
of  the  question  to  a  certain  extent  depends. 
Dt  methods  may  roughly  be  considered  under 
:  (1)  where  there  is  a  plentiful  supply  of  water 
bofler  feed  water ;  ^2)  where  there  is  a  plentiful 
Iter  which  is  nnsuitaoie  for  use  in  the  boilers  ;  (3) 
» is  a  very  limited  supply  of  water.  In  the  first 
n  two  types  of  condensers  available — the  jet 
condensers.  In  both  of  these  types  the  cooling 
exhaust  steam  come  into  direct  contact,  and 
iet  into  the  hot-well  to  be  used  for  boiler  pur- 
the  second  method  three  types  are  available— 
,  ejector,  and  evaporative  types.  In  this  case 
condenser  is  most  generally  used,  as  the  cooling 
steam  do  not  come  into  direct  contact.  The 
I  into  the  hot-well  for  use  over  again,  and 
being  unfit  for  feed  water,  is  allowed  to  run 
e  river,  canal,  or  from  whatever  source  it 
been  taken.  The  ejector  type  may  be 
if  adopted  the  improvement  would  depend 
(OH  the  increased  vacuum,  as  the  condensed 
d  ran  to  waste  with  the  cooling  water.  The 
(Condenser  may  also  be  used,  but  it  is  under  the 
that  this  type  has  a  CTeat  advantage  over  any 
Boser,  bein^  m  fact,  ^e  only  one  which  could 
Biiccess  be  used  under  these  conditions.  Its 
is  due  to  the  very  small  amount  of  water 
ir  cooling  purposes,  this  very  rarely  exceeding 
^required  for  feeding  the  boilers,  and  is  in  some 
dioat  half  this  quantity.  The  nart  of  the  ques- 
S^  the  use  of  separate  condensers  for  each 
a  plant  sufficient  to  cope  with  the  exhaust 
irhbiB  of  the  engines,  must  be  governed  by 
ions  of  each  particular  station,  and  is  also 
^ai  mentioned  before,  upon  the  type  of  con- 
fl  For  instance,  the  air  and  circulating  pump 
p  the  jet  or  surface  condensers  make  them  too 
pi  sod  expensive  to  allow  of  usin^  separate  con- 
jSii  Wpe'fcH"  each  engine,  unless  the  engines  are 
niUs  AOTse-power.     Where  it  is  thought  advisable 

(Doodensers — and  this  type  has  a  great  deal 
its  use  in  the  way  of  cheapness  and  sim- 

are  usually  made  in  small  sizes  and  fitted 

T'*  lesi  as  they  need  no  air-pump,  and,  if  .a 
about  15ft  to  20ft  is  available,  a  force 
I  be  diapeoaei  with.    Another  advantage  for 
Mpdenier  is  that  they  can  be  used  as  spray 
HM  using  the  condensed  steam  and  cooling 
kti  porpoacs  at  an  increased  temperature,  or 


e*., 


else,  if  the  cooling  water  is  not  good  enough  for  this,  they 
can  be  used  to  simply  condense  the  steam  and  thus 
produce  the  vacuum  required.  It  is  a  very  difficult 
matter  to  give  even  approximate  figures  as  to  the  economy 
of  the  use  of  condensers,  as  thev  vary  according  to  the 
difficulties  in  the  way  of  laying  down  the  plant  and  the 
conditions  under  which  it  is  worked,  but  it  mav  be  taken 
for  granted  that  there  is  a  saving  in  fuel  of  from  15  to 
25  per  cent  effected. — F.  A. 


FORTHCOMING  EVENTS. 


Friday,  March  18. 

Royal  InstttntlOB.— At  9  p.m.,  "The  Bringing  of  Water  to 
Birmingham  from  the  Welsh  Mountains,"  by  James  Mansergh, 
V.-P.  InstCE.,  F.G.S.,  M.R.L 

Saturday,  March  19. 

iBStltiitloii  Of  Sleotrleal  Sagliioers. — Students'  visit  to  the 
works  of  Messrs.  Easton,  Anderson,  and  Qoolden,  Erith. 
Train  from  Charing  Cross,  10.2  a.m. 

lostitiitloii  of  Junior  Saglnoers.— Visit  to  Messrs.  J.  and  E. 
Hall's  refrigerating  machinery  works,  Dartford.  Train  leaves 
Charing  Cross  at  2. .SO  p.m. 

Monday,  March  21. 

Society  of  Arts.— At  8  p.m.,  Cantor  lecture,  '*The  Thermo- 
chemistry of  the  Bessemer  Process,"  by  Prof.  W.  N.  Hartley, 
F.R  S. 

Tuesday,  March  22. 

Instltntloii  of  Civil  Snglnoors.— At  8  p.m.,  further  discussion 
on  the  paper  by  Henry  Fowler,  Assoc. M. Inst. C.E.,  on 
"Calcium  Carbide  and  Acetylene."  Paper  to  be  read,  time 
permitting  :  '*  Extraordinary  Floods  in  Southern  India  :  Their 
Causes  and  Destructive  Effects  on  Railway  Works,"  by  E.  W. 
Stoney,  M.E  ,  M.Inst.C.E. 

Royal  Instltntlon,  Albemarle-street.— At  3  p.m.,  Prof.  E.  Ray 
Lankester,  MA.,  LL.D.,  F.R.S.,  on  "The  Simplest  Living 
Things." 

Wednksday,  March  2.3. 

iBStltiitlOB  of  ClTll  Bngliioers.— At  7  p.m.,  Annual  Dinner  in 
the  Middle  Temple  Hall ;  Sir  John  Wolfe  Barry,  president, 
in  the  chair. 

Thursday,  March  24. 

InstltntlOB  of  Sleotrleal  Knglnoera.— At  S  p.m.,  "Cost  of 
(Toneration  and  Distribution  of  Electrical  Energy,"  by  R. 
Hammond. 

Royai  iBStltntlon,  Albemarle  -  street.— At  3  p.m.,  Tyndall 
Lecture,  *'  Recent  Researches  in  Magnetism  and  Diamagnet- 
ism"  (Lecture  IV.),  by  Prof.  J.  A.  Fleming,  M.A.,  D.Sc., 
F,R.S.,  M.R.L 

Flnsbnry  Toohnloal  College. —At  8  p.m.,  L.  J.  Steele  on 
••Electricity  Meters." 

Friday,  March  25. 

Pbyaleal  Soolety.— At  Burlington  House,  at  5  p.m..  Papers 
will  be  read  :  *'0n  the  Circulation  of  the  Residual  Gaseous 
Matter  in  a  Crookes  Tube,"  by  A.  A.  Campbell  Swinton  ;  and 
*' On  Some  Improvements  in  the  Roberts* Austen  Recording 
Pyrometer,  and  Notes  on  Thermo-electric  Pyrometers,"  by 
A.  Stansfield. 

Instltntloii  of  ClTll  Xnglnoors. — Students'  meeting,  at  8  p.m., 
"  Internal  Governor  Friction,"  by  H.  0.  Enrich. 

Uoetro-Hnrmonlo  Smoking  Concert  at  the  St.  James's  Hall, 
at  8  p.  m. 


Colonr  Photogrnpby.— Lippmann,  Joly,  and  Ives  seem  likely 
to  be  relegated  to  a  back  seat.  On  the  16th  inst.  Mr.  Arthur  W. 
Clayden,  M.A.,  F.R.Met.Soc.,  principal  of  the  new  college  at 
Exeter,  while  delivering  a  highly  interesting  and  entertaining 
lecture  on  "Photographing  Meteorolop^ical  Phenomena,"  showed 
some  views  of  clouds  taken  by  him  after  a  process  which  he  had 
invented  only  a  few  weeks  ago.  These  photographs  bhowed 
beautiful  blues  in  all  their  gradations,  from  ultramarine  down  to 
perfect  white,  various  ^ys,  and  some  brown,  red,  and  greenish 
tints.  The  revolutionising  feature  of  Mr.  Qayden's  process  is 
that  these  coloured  photographs  are  positives  •  that  is  to  say, 
that  he  has  snooeeded  in  obtaining  coloured  prints  by  a 
purely  chemical  way  of  developing  the  same  on  a  specially- 
prepared  plate.  It  is  true  the  process  is  up  to  the  present 
restricted  to  lantern  slides,  but  these  are  not  coloured  by 
painting,  but  by  development.  Coloured  paper  prints  loom  dis- 
tinctly in  the  near  future.  Mr.  Clayden  says  the  bright  reds  have 
so  far  escaped  him.  Further  experiments  and  probably  a  longer 
development  will,  however,  even  overconie  that  difficulty.  As  an 
intermediary  stage  between  plate  printing  and  paper,  ivory  or  thin 
celluloid  plates  might  be  suggested.  Mr.  Clayden's  process  may 
easily  turn  out  to  oe  the  most  valuable  photographic  diaQOv«c^ 
since  the  days  of  Dagudre. 
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GENERAL  CLAUSES  IM  COI 

When  the  two  parties  most  iBteresi 
work  have  settled  matters  to  their  own 
there  is  not  much  to  be  said  apon  the 
outsiders.     It  is  high  time,  too»  ihai 
settled  in  this  matter  of  general 
matter  was   becomini^  critical.      On  II 
there   were   many  men  wlo  ba4  bad 
experience    of   factory   otjfraiiia&feiaii  or 
the  tendency  was  to  stipniata  more  and 
conditions »  each  new  man  trying  (o  csome 
than  his  predecessors  in  order  to  ahow^ 
his  suitability  for  the  posiiiou   in 
placed.    On  the  other  hand  were  a 
facturers  who  knew   thai  oftttmea   Ibe 
stipulated  were  impossible,  and  eni 
contract    with    no    intention    of    fii^ 
That  there   has   been   so   little   Tisiblo 
one  more  proof  of  the  good  sense  of  bolh 
of   the    exact   compliance  with   wirbal 
Now,  however^  we  have>  at  any  rate,  s 
a  definite  starting  pointy  and  having 
in  future  any  changes  found  to  be 
also  be  mutually  agreed    belote  tbe 
actually  made.  Of  course,  the  aim  is  nol 
but  the  workable.    Two  conflieling  tnl 
never  each  achieve  its  idoal.    The  maa 
interest    lies    in    one    dirtelioiir 
in   another ;    the  former  is  qati' 
perfection,  so  far  as  the  present  knowl 
science  permits,  at  a  fair  price,  but  Ui< 
wants  perfection  at  an  impossible 
the   existence   of  the  two  parliaa  i 
detenninatiou  of  what  ought  to  be  gi 
prict^   the  one   party   is  determined   to 
general    clauses    of  every  8pecificatiaiti« 
mostly  clauses  to  guard  a^,'p  ?  d 

of  the  human  nature  to  bt  ;.  .  in 
careful  examination  of  the  proposed  gei 
will  show  that  this  is  so,  and  that 
set  of  pains  and  penalties  will  be 
those  whose  degeneracy  causes  laxity  in 
the  work  entrusted  to  them.  Bui  wbiU 
tbe  necessity  of  workable  general  daoaol 
the  manufacturers  have  as  graYtt  m 
to  urge  against  tbe  earalew  way  m 
remainder  of  a  specifioalioin  is  oAesi  \ 
The  minatory  clauses  can  be  generally 
the  special  cLausce  depextd  for  tfaeir  tXi 
verbal  accurac)*  upon  the  individoal. 
neer  is  at  all  uncertain,  and  owioj^  to 
gives  too  much  latitude  to  the 
troubles  must  arise  in  tbe  toterprelatia 
inexact  clauaes.  Btrioj^ency  in  the 
is  t'  !t,  not  tbe  caoae;   the 

un^r  ^.  we  have  just  referred  to» 

we  welcome  any  approach  to  general 
must  insist  upon  the  neoesBily  of 
paying  closer  attention  to  tbe  othm 
specifications.    Our  trouble  in  diacmssi]^ 
is  the  old  one:    that  spedfic 
mentioned,  which  make*  it  ex< 
point  a  weighty  moral*     It  is  a  simple 
indefinitely  word  a  clause  Ihat  tta  iai 
a  most  ditiicnU  matteri  and  wk9n«M 
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le,  the  framer  of  the  clause  is  a  little  dubious 
the  whole  subject  himself,  the  difficulty 
BS  greater.  If  the  manufacturer  hits  the  nail 
head  and  constructs  something  satisfactory, 
nsultant  says  nothing  and  takes  the  credit, 
srever,  the  manufacturer  fails,  the  consultant 
i  has  attempted  something  not  meant  by  the 
3f  the  clause. 


REVIEWS. 


1   TetopiMiij.    By  J.  Bell,   A.I.E.E.,  and  S.  VVii^on. 
km  :  EUctrieUy,     Price  2a,  6d. 

I  the  applications  of  electricity,  telephony  seems 

t  wonderful  as  it  is  one  of  the  most  useful.    Within 

;n  of  Victoria,  telegraphy,  telephony,  and  electric 

have    become  general,   and  of  these   telephony 

entirely  to  the  reign ;  nay,  more,  it  belongs  to 

quarter  of  the  nineteenth  century.     The  general 

of     the    telephone    and    the    microphone  is  not 

to    understand,   nor  is    the  apparatus   used   in 

Messrs.  Bell  and  Wilson  have  undertaken,  and 

.cceeded,  in  producing  an  elementary  book  suited 

wants  of  students  reading  for  the  City  and  Guilds 

Science  and  Art  Department  examinations.     The 

have  adopted  a  simple    method   in  treating  the 

In  the  first  place,  they  briefly  discuss  the  history 

slepbone,  then  they  touch  on  the  requirements  of 

one  circuit,  subsequently  dealing  with  the  apparatus 

fulfil  these  requirements  in  detail,  with  such  a 

n  of  theory  as  will  enable  the  student  to  under- 

he  why  and  wherefore  of  the  apparatus.     Many 

^  forms  of  detail  parts  of  apparatus  are  described, 

course,  from  the  students'  point  of  view,  that  is  all 

-equired,  providing  the  description,  as  on  the  whole 

ubtedly  is,  is  correct.      If,  however,  the  book  is 

1  to  be  moire  than  this,  rival  manufacturers  would 

that  certain  details  they  introduced  are  belter  than 

s  shown.     A  good  deal  of  information  dealing  with 

Jiess  organisation  of  lines  and  exchanges  is  given,  as 

about  auxiliary  apparatus,  but  the  whole  is  kept 

thin  bounds,  and  does  not  go  outside  the  special 

the  book  is  designed  to  meet.     We  think  it  is  a 

od  first  book  on  the  whole  subject,  and  cannot  fail 

the  student  well. 


t  OlolioiiaTy  of  Slectrtoal  Words,  Terms,  and  Phrases, 

%  thm  Supplemental  Hatter  to,  or  an  Spltime  of,  the 

itli  Xditlen  of  a  Dietlonary  of  Kleetrloal  Words,  Terms, 

Pkrasas.     By  Edwin  J.   flousTox,  Ph.D.     New  Yoik  : 

TecbDical  Book  Company. 


'olame  of  nearly  a  thousand  pages  can  claim  to  be  a 
MX>k,  we  have  no  objection  to  the  claim,  but  prefer 
>k  outside  rather  than  inside  our  own  pockets. 
ise  this  i&  a  dictionary,  as  it  professes  to  be, 
Bg  itself  to  deOnitions;  and  as  Prof.  Houston  is 
bor,  it  would  be  difficult  to  find  a  more  competent 
^  to  compile  such  a  book.  The  criticism  of  defini- 
a.  work  of  supererogation,  for  no  two  authorities 
ee  upon  the  exact  verbal  rendering  of  a  definition. 
works  as  this,  however,  we  look  upon  the  words  and 
s  explained  rather  than  defined— a  simpler  task,  and 
It  may  be  more  valuable.  This,  indeed,  is  what 
louston  has  done,  and  the  man  of  ordinary  intelli- 
fill  nsoally  find  the  explanation  clear  and  concise. 
ak  is  excellently  bound  and  printed. 


appendix  which  has  been  added  to  bring  the  book  up-to-date 
could  have  been  incorporated  in  the  text  People  who  consult 
reference  books  do  not  always  think  of  appendices,  and  do 
not  find  what  they  seek.  In  this  case,  however,  there  is  a 
good  index,  and  before  putting  aside  the  book  as  not  con- 
taining the  word  or  term  wanted  the  index  should  be  con- 
sulted. The  index  saves  a  large  number  of  cross  references, 
and  is  better  for  the  purpose  required  than  cross  references 
would  be.  This  work  is  more  than  a  dictionary,  in  that  it 
gives  more  than  definitions,  and  in  many  cases  the  brief 
descriptions  and  illustrations  give  all  that  is  lequired  to 
describe  the  apparatus. 


Xlaetrloal  Dtottonanr.  By  T.  O'Conor  Sloans, 
L»  Ph.D.  Second  edition,  with  appendix  to  date.  London  : 
ilqr  Lockwuod  and  Son.     Price  7e.  6d. 

ttve  largely  used  the  first  edition  of  this  book,  and 
t  extremely  useful.  Many  of  the  terms  defined  are 
sinms,  but  none  the  worse  for  that,  as  the  majority 
■ken  root   and  flourish  here.     We  wish  that  the 


LORD   KELVIN'S  PATENTS.* 

(Continued  from  page  SOS.) 

Impkoved  GoluLeaf  Ele<.tri)s<'ope  for  the  Ain»Roxi- 
jiATB  Measurement  of  Potentials  above  500  Volts. 

The  instrument  is  an  improvement  upon  the  well-known 
electroscope,  in  which  a  pair  of  gold  leaves,  pith  balls,  or 
other  light  bodies  are  used  for  showing  by  their  mutual 
repulsion  some  of  the  elementary  phenomena  of  electrifica- 
tion. The  object  of  the  invention  is  to  provide  a  con- 
venient means  of  measuring  approximately  differences  of 
potentials  in  cases  where  the  accuracy  of  an  electrometer 
is  not  required,  and  where  its  consequent  expense  would 
be  a  serious  consideration.  In  the  instrument  to  be 
described  only  one  narrow  gold  leaf  is  used,  and  this  is 
attached  by  a  clamp  to  a  broad  plate,  of  brass  as  shown  in 
Fig.   6.     This  brass  plate  is  supported    on    a  block  of 


Fia.  6  — €k>ld-Leaf  Klectroacope. 

vulcanite  from  the  roof  of  the  case,  and  has  a  binding 
screw  attached  to  it.  The  case  of  the  instrument — with 
the  exception  of  the  front,  which  is  of  ghiss — is  of  metal, 
and  the  portion  below  the  leaf  is  cylindrical  in  shape  so 
as  to  obtain  from  its  inductive  action  a  wide  range  of 
sensibility.  A  scale  is  engraved  upon  the  back  of 
the  case,  and  another  is  placed  in  front  close  to  the 
glass  in  order  that  the  deflections  of  the  instrument 
may  be  read  off  without  error  due  to  parallax.  A 
hinged  frame  is  attached  to  the  repelling  plate,  which 
folds  down  over  the  leaf  to  prevent  damage  during;  carriage, 
and  when  turned  up  as  shown  in  the  figure  it  acts  by 
repulsion  as  a  guard  which  effectually  prevents  the  leaf 
from  touching  the  roof  of  the  case  at  abnormally  high 
potentials.  Two  terminals  are  provided ;  one  is  attached 
to  the  case,  and  the  other  on  the  vulcanite  block  is  in 
metallic  connection  with  the  repelling  plate  and  the  gold 
leaf.  The  instrument,  as  above  stated,  is  intended  mainly 
as  an  approximate  potential  indicator  for  high-potential 
circuits,  and  it  may  be  used  with  advantage  as  a  constant 
indicator  to  test  the  equality  of  the  pressures  between 
earth  and  each  of  the  two  primaries  of  a  high-tension 
system  It  is  also  useful  to  test  that  the  potential  of  the 
secondary  or  distributing  circuit  is  less  than  200  volts.  As 
a  lecture-room  instrument  it  will  be  found  more  convenient 

*  Abstract  of    paper  read  by  Dr,    Magnus    Maclean  to    thf 
Philosophical  Society  of  Glasgow,  Feb.  23. 
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And  kii  liable  to   damage   than   the  ordinary  forms    of 
eketrcMOOpea  hitherto  emplojed. 

Standard  Air  Lkydicn   Condknskr  for  the  Deter 

M1KVTH>N    OF  SiLlLL   Ele»  T  HOST  ATI  ( '   CAPACITIKa 

The  apparatus  to  be  described  afltordB,  in  conjunction 
with  a  Mutable  electrometer,  a  convenient  means  of  i[uickly 
measuring  im;il1  electrostatic  capacities,  such  as  those  of 
short  len^th^  of  cable.  The  instrument  is  formed  by 
two  mutiuilly  insulated  metallic  pieces,  which  we  shall 
call  A  and  B,  constituting  the  two  systems  of  an  air  con- 
denaer,  or^  aa  we  shall  now  call  it,  an  air  leyden.  The 
tyitams  are  eompofted  of  parallel  plates,  each  set  bound 
together  by  four  long  metal  bolts.  The  two  extreme  pbites 
of  set  A  are  circles  of  much  thicker  metal  than  the  rest, 
which  are  all  squares  of  thin  sheet  brass.  The  set  B  are 
all  souares,  the  bottom  one  of  which  is  of  much  thicker 
metal  than  the  others,  ami  the  plates  of  this  system  are  one 
less  in  number  than  the  plates  of  system  A.  The  four  bolts 
binding  together  the  plates  of  each  system  |)ass  through 
well  fitted  holes  in  tfn?  corners  of  the  squares  ;  and  the 
distance  from  plate  to  plate  of  the  sjvme  set  is  regulated  by 
annular  distance  pieces  which  are  carefully  made  to  fit  the 
bolt,  and  are  made  exactly  the  same  iti  all  r^pects.  Each 
svHtem  is  bound  firmly  together  Ity  screwing  home  nuts  on 
tne  ends  of  the  l>olis,  and  thuA  the  parallelism  and  rigidity 
of  the  entire  set  is  secured. 


Fio.  7. 

The  two  systems  nre  made  up  together,  so  that  every 
plate  of  B  is  between  two  plates  of  A,  and  every  plate  of 
A,  except  the  two  end  ones,  which  only  present  one  face 
to  thoae  of  the  opposite  set,  is  between  two  plates  of  B. 
When  the  instrument  is  set  up  for  use,  the  system  B  rests 
by  means  of  the  well-known  ''  hole,  slot,  and  plane 
arrangement,'''*  engraved  on  the  under  side  of  its  bottom 
plate,  on  three  glass  columns  which  are  attached  to  three 
metal  screws  working  through  the  sole  plate  of  system  A. 
These  screws  can  be  raisdd  or  lowered  at  pleasure,  and  by 
means  of  a  gauge  the  plates  of  system  B  can  be  adjust^jd 
to  etactly  midway  between,  and  parallel  u>,  the  plates 
of  system  A,  The  complete  leyden  sUinds  upon  three 
vulcanite  (tat  attached  to  the  lower  side  of  the  solepUte  of 
system  A. 

In  order  that  the  instrument  may  not  be  injured  in 
eamagep  an  arrangement,  described  as  follows,  is  provided 
bf  m|^  system  K  can  be  lifted  from  off  the  three  glass 
ooltuntis^lld  firmly  clamped  to  the  top  and  lK>ttom  plates 
of  syitem  A.'  The  bolts  fixing  the  corners  of  the  plates  of 
qfilim  B  are  made  long  enough  to  pass  through  wide 
oooical  holes  cut  in  the  top  and  bottom  plates  of  system  A, 
and  the  nuts  at  the  top  end  of  the  bolts  are  also  conical  in 
,  lorm,  while  conical  nati  are  abo  fixed  to  their  lower  ends 


and  Tall'i  -^Katara!  Phikmeii^r;  1 19ft,  fSi ample  :i 


below  the  base-plate  of  system  A  Tfanmbiarvw  nali^] 
are  placed  upon  the  upper  ends  of  the  holla  ailar  tt^ 
pass  through  the  holes  in  the  top  pUie  of  ijitiA  I 
When  the  instrument  is  set  up  ready  for  use 
screws  are  turned  up  against  fixed  stops,  jTi  so  j 
clear  of  the  top  plate  of  system  A  ;  bat  when 
tnent  is  packed  for  carriage  they  are  icfW 
the  plate  until  the  conical  nuta  mentioiiad 
drawn  up  into  the  conical  holes  in  ihie  lop  and 
plates  of  system  A  ;  system  B  is  thtts 
glass  pillars,  and  the  two  systeoii  are 
together  so  as  to  prevent  damage  to  tilt  ^ 
A  dust-tight  cylindrical  metal  case,  A,  whkk 
easily  taken  off  for  inspection,  covers  the  ti 
and  fits  on  to  a  flange  on  system  A.  The  whole 
rests  on  three  vulcanite  legs  attached  to  the 
system  A,  and  two  terminals  are  pronded,  oa#a 
bise  of  system  A,  and  the  other,  j,  on  the  end  of 
the  corner  bolts  of  svstem  B. 

The  air  leyden  which  has  been  thus  described 
<is  a  standiird  of  electn  ^fiacity.     To  expilaitt 

in  connection  with  an  eleetjomet^  (or  ibBJ 

measurement  of  the  capacity  of  any  insiilatid 
suppose,    for    example,    this    insulated   ooo 
ibe  insulated  wire  of  a  short  length  of   sun 
core,    or    of    telephone,    or   teli^raph,  or    all 
cable,  sunk  under  water  except  a   projected 


bata-p 


Flu    K. 

allow  extenval  connection  to  be  made  witli  the 
wire.    The  electrometer  v^hich  is  foimd 
is  the  **  multicellular  voltmeter,''  rendered 
beat  by  a  vane  under  oil  hung  on  Iba 
long  stem  carrying  the  electric  *'iMfdks'*   (or 
plates).     To  give  a  eoovenient  primarr    ~ 
the  measurement,  a  voltaic  battel,  V^  V  ,  ol  ahmi 
200  elementa,  of  each  of  which  the  Ik|iild   la  a 
water  held  up  by   capillary   aitraetioci   Wlweatt 
and    cop[>er    plate    about    1mm.    asoiidflr*       Aft 
electric  machine,  or  even  a  stick  of  ruhtei 
may,  however,  be  used,  but  noi  witk  tlui 
for  giving  the  amount  of  electrificatioQ 
voltaic  battery.    One  end  of  tha  voltaic 
joined  metAllically  to  a  wire,  W,  dipping  in 
which  the  cable  is  submerged,  and  with  the 
multicellular,  and  with  the  oaae  ami  pbOM^  A, 
anti  with  a  fixed  stud,  S,  (orminig  pari  of  ibc 
key  to  be  descnbed  later.    The  oloir  aad  of  I 
battery  is  connected  to  a  flexible 
used  for  giving  the  pnmary  atediiflBaliOo  lo  tha 
wire,  J,  of  the  cable,  and  tha  UMolaiad  ealK  I 
multicellular  kept  metaUicaUy  coaa 
insulated  platee^   B,  of  tka  hydao 
spring,  K  L.  of  the  oparaitng  key  rafarrvd  la 
when  left  to  itaelf  preasee  down  oa  Ike 


batl^ry 


vkk  Xj 
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I  Terj  perfectly  insulated  when  lifted  from  contact 
by  a  finger  applied  to  the  insulating  handle,  K.  A 
irell-inscuated  stud,  S',  is  kept  in  metallic  connec- 
h  J  and  I  (the  insulated  wire  of  the  cable  and  the 
d  cells  of  the  multicellular), 
ike  a  measurement  the  flexible  wire,  F,  is  brought 
to  touch  momentarily  on  a  wire  connected  with 
,  S',  and  immediately  after  that  a  reading  of  the 
leter  is  taken  and  watched  for  a  minute  or  two  to 
er  that  there  is  no  sensible  loss  by  imperfect  insu- 
'  the  cable  and  the  insulated  cells  of  the  multi- 
or  that  the  loss  is  not  sufficiently  rapid  to  vitiate 
lurement.    When  the  operator  is  satisfied  with  this 


Fi«.  9. 

Is  his  reading  of  the  electrometer,  presses  up  the 
V,  of  the  key,  and  so  disconnects  the  plates,  B,  of 
»n  from  S  and  A,  and  connects  them  with  S',  J,  I. 
r  twenty  seconds  of  time  suffices  to  take  the  thus 
3d  reading  of  the  multicellular,  and  the  measure- 
omplete.  The  capacity  of  the  cable  is  then  found 
malogy:  as  the  excess  of  the  first  reading  of 
Tometer  above  the  second  is  to  the  second,  so 
apacitv  of  the  leyden  to  the  capacity  of  the 
k.  small  correction  is  readily  made  with  sufficient 
for  the  varying  capacity  of  the  electrometer 
\  to  the  different  positions  of  the  movable  plates, 
kding  to  the  different  readings,  by  aid  of  a  table 
tions  determined  by  special  measurements  for 
for  the  purpose  on  the  multicellular. 

Potential  Galvanometer. 

istrument  is  shown  in  Fig.  9,  and  consists  essen- 
%  coil  of  insulated  copper  or  German-silver  wire,  C, 
ance  of  which  is  generally  over  5,000  ohms,  fixed 
id  of  a  platform,  P,  on  which  a  magnetometer,  M, 
lie  magnetometer,  M,  is  supported  on  three  feet 
ing ;  two  of  these  feet  slide  in  a  Y  groove,  cut 
of  hardwood  let  into  the  top  of  the  platform,*  P, 
allows  the  magnetometer  to  be  moved  nearer  to 
r  from  the  coil,  but  prevents  it  being  so  turned 
to  change  the  zero  reading  of  the  instrument. 
» im  the  instrument  for  use,  place  it  with  the  plane 
il  m  tlie  magnetic  meridian  by  turning  the  instru- 
l3  the  index  of  the  magnetometer  points  to  ^ero 
fidawhen  the  semi-circular  magnet  is  removed,  and 
hy  taming  the  screws  shown  at-  the  front  of  the 
;  Qod  the  bubble  of  the  circular  level  attached  to 
Mtomfter  stands  in  the  centre  of  the  level.  The 
l^of  the  instrument  is  changed  by  changing  the 
sf  the  magnetometer  on  the  platform.  When 
ll^'of  Uie  magnetometer  is  placed  at  any  division 
oie  marked  on  the  platform,  the  number  stamped 
^Inrision  indicates  the  deflection,  in  divisions  of 
prtometer  scale,  produced  by  one  volt  ditference 
MU  between  the  ends  of  the  coil,  the 
fd  the  magnetic  field  in  which  the  magneto- 
IMdles  are  placed  being  supposed  unity.  In 
tfmd  as  much  as  possible  errors  due  to  changes 
Ipwtie  field  produced  by  local  influences,  a  per- 
ityiet  of  semi-circular  shape  is  supplied  with  each 
m  tor  the  parpose  of  producing  a  field  at  the 
Imst  neadle  much  more  intense  than  that  of  the 
Ail  Msgoet  is  placed  on  the  magnetometer  in 
m  Figi  9,  and  its  field  brought  into 


parallelism  with  that  of  the  earth  by  turning  the  screw  at 
the  point  of  the  magnet  until  the  magnetometer  index' 
points  to  zero.  The  absolute  intensity  of  the  magnetic 
field  at  the  needle  due  to  this  magnet  alone  is  carefully 
determined  and,  with  the  date  of  the  determination, 
marked  on  the  magnet  before  the  instrument  is  sent  out. 
The  total  intensity  of  field  is  obtained  by  adding  the 
horizontal  component  of  the  intensity  of  the'  earth's  field 
to  the  number  marked  on  the  magnet.  To  avoid 
accidental  demagnetisation  of  the  magneto  it  must  be 
kept  at  a  distance  from  all  other  magnets.  A  fall  or 
violent  shock  of  any  kind  may  also  alter  the  magnetisa- 
tion of  the  magnet,  and  must  therefore  be  avoided. 
It  is  desirable  that  the  field  which  the  magnet 
gives  at  the  needles  should  be  determined  from 
time  to  time.  This  may  be  done  for  the 
potential  instrument  by  means  of  a  standard 
cell,  and  for  the  current  instrument  by  elec- 
trolysis. 

In  order  tp  facilitate  the  use  of   the  instru- 
ment, a  pair  of  flexible  electrodes,  about  four 
yards  long,  are  supplied  with  it.    These  elec- 
trodes are  shown  attached  to  the  instrument  ip. 
the  figure.     The  spring  clips  attached  to  the 
ends  of  the  electrodes  allow  the  instrument  to 
be  readily  put  in  contact  with  two  points  of  a 
circuit.     To  prevent  a  current  passing  through 
the  coil   when   no  reading  is  being   taken,  a 
key  is  placed  in  the  circuit  of  the  coil.    This 
key  should   on   no  account    be   permanently 
short-circuited,  because  the  coil  becomes  heated   when  .a 
continuous  current  is  allowed  to  How  through  it,  and  .is 
consequently  increased  in  resistance.     The  indications  of 
the  instrument  are  thus  made  too  small. 

(To  he  continued.) 
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On  the  Manufacture  of  Lamps  and  other 
Apparatus  for  gOO-VoIt  Circuits.     .    . 

BY  (J.   BINSWAN(ikR  BYNG,   MEMBER. 

Discussion. 

fOwUinued  from  p,  271,)  .      '      * 

'  The  PrMldioiit  said  before  the  diacuMion  on  Mr.  Byoe's  paper 
commenced,  there  was  a  matter  he  would  like  to  ^speak  on.  A 
testimonial  was  being  organised  in  Belgium  for  Mr.  Zenobe 
Gramme,  who,  as  they  all  knew,  had  done  so  much  in  the  cause  of 
electrical  engineering.  He  did  not  think  it  right  that  they  should 
take  no  part  in  honouring  Mr.  Gramme,  and  a  circular  was  being 
prepared  asking  the  members  for  subscriptions.  A  medal  had 
been  struck  in  commemoration  of  the  event,  and  donors  of  lOs. 
would  be  presented  with  a  bronze  medal,  and  those  giving  25s. 
would  have  a  silver  medal. 

[We  are  requested  to  state  that  members  wishing  to  obtain 
tickets  for  the  banquet  (price  £1)  should  apply  to  M.  Rooeen. 
04,  Rue  Vondel,  Brussels,  before  March  21.  Subscriptions  sboald 
be  forwarded  to  Mr.  W.  G.  McMillan,  secretary  of  the  Institutioo, 
as  soon  as  possible,  so  that  the  first  list,  to  be  published  on 
March  24   may  be  as  large  as  possible.] 

The  discussion  was  then  resumed. 

Mr.  C  H  Steam  said  it  was  just  two  years  since  a  discussion 
took  place  in  that  hall  upon  high- voltage  lamps.  He  then  read 
one  or  two  extracts  from  his  remarks  on  March  12,  1896,  on 
high-\oItage  lamps.  He  thought  then  that  the  double-filament 
lamps  were  the  most  convenient,  owing  to  the  great  length  of 
filament  rei^uired  and  the  difficulty  in  making  this  sufficiently 
rigid  singly.  He  was  sure,  however,  that  the  single  filament, 
would  eventually  come  in  when  a  means  of  increasing  the  rigidity 
of  the  carbon  was  found  Two  years  ago  he  had  mentioned 
two  alternatives,  of  which  one  was  a  filament  of  high  specific 
resistance.  This  had  come  io  for  a  time,  and  be  thought  it 
the  best  for  the  transitional  period,  but  a  better  arran^ment 
would  without  doubt  be  devised.  The  proper  policy  lo  this 
case  was  to  act  quickly.  If  the  adoption  of  the  20U-volt  lamp 
seemed  to  meet  the  requirements — viz.,  enduranoe,  durability, 
and  no  increase  of  price— the  sooner  it  came  In  the  better. 
In  1887  the  carbon  filaments  obtainable  were  very  rough,  and 
treating  them  was  first  tried  to  obtain  greater  durability  in  transit, 
as  when  the  lamps  were  received,  as  a  rule  more  than  half  the 
filaments  were  broken.  Since  then  Mr.  Swan  had  given  them  the 
process  of  sonirting  cellulose  into  a  zinc  solution  at  high  pressure, 
and  carbon  filaments  prepared  in  this  way  were  much  better  than 
any  others.    The  untroated  carbon  had,  how^wr^  odq  t^yaaU^ 
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l^t^r  the  treftUd  :  tibe  antrdAted  carbon  did  not  vary  tn  thicknees, 

~  at  oti(*^^  they  hegikn  the  treating  procetii  they  got  varUtion»  In 

oh  imfivitltml  HIametit.     U  ftoemed  to  him  that  at  tiist  it  won 

ablo  to  nturi  with  a  Buceet«,   aa   every  20o  volt    lamp  that 

ck«d  or  broke  would  be  brought  up  as  flhowin|r  how  ba<i  they 

Iwere,  whereas  if  tho^  had  been  lOOvolt  Unipe  no  notice  wouM  hi^ve 

m  takon      Th<>  ptooo  of  wire  14in*  lon^  be  nbowed  them  bent  like 

ordUiHi  ^  and  wao  a  very  cumbrous  thirty,  but  when 

|b«nt  bftck  «  "^  u(K)n  itself  it  uofi  ri^id,  and  went  into  juit  tm 

all  a  oofKi'.i^"-      Hid  fear«  of  the  public  had  now  been  alUyed|  and 

bey  would  settle  in  f^tvour  of  a  loodflife  lamp.     He  waa  Burpriaod 

>  hear  that  one  in  twelve  Bhort-circutted,     Was  it  not  a  case  of 

Totnmy  and  hi«  cat«»  when  be  came  down  from  l^OCH)  catrs  in  the 

|arden  to  two.     JIq  did  not  agree  with  the  author  a**  to  the  cause 

the  ahort'circuiti      A  great  many  were  due,  in  hia  opinion*  to 

(the  filarnenia  getting  entangled  when  in  transit,  or  to  a  tiny  crack 

|d  the  glaas  allowing  a  little  air  to  get  in,  or  to  bid  capping  and 

\  eihauetion.      ^a  to  the  distance  ii^mrt  of  the  lead  wiree» 

llie  would  remind   Lheni  of  the   Xewciuiile  tsx^rciiment,  in  which 

lUiey  bfought  the  wireA  out  at  the  M<i  of  the  bulb.     They  then 

f  found  that  the  same  divtnnce  might  safely  be  unecl   for  KM j  volt* 

larn^M  ai  for  50  voir,  and  he  thought  the  R.itii«  wouUl  do  for  ihel}n<> 

volt.    Ue  had  never  eKponenocd  any  difHculty  with  oecludtd  gu'«e9« 

>  Ae  to  increase  cf  candle  power  when  rur»ning,  that  lay  entirely  in 

|ili«bai»da  of  the  moker.     I^  rli»l  increase  somewhat  if  run  at  a 

very   high   eHicienry,    hut   he   had    triod    it   at   .'{j    wattA,  and  it 

increast'd  an  iilowly  thai  it  did  not  make  the  lamp  leva  long  lived, 

A  eootinual  vlight  increase  c  f  candle  (»ower  for  about    .100  hours 

I  gave  a  good  laai|i.     To  vary  the  voltage  to  rerluco  the  price  of  the 

■  laiDps  would  not  do,   a^  if  in   Wefttmineter  they  had  200  volte 

and  in  EcJinbu  oUa;  then   Westminster  would  have   the 

SQOCeaees  and  h  the  failurea.     Accuracy  in   calculation 

rather  than  chu«|..,to    -^it^  to  be  nought  after  by  the*  makers.     Mr. 

.  Byng  propoaed   to  make  2ri0  volts  the  highe«t  voltage,  but  why 

i  ahould  they  th*'ow  away  the  cKira  20  vnU*  allowed  by  the  Board  of 

[Trade?     There  wm  no  ronton  why  .'KKI  volt  incandescent  lamps 

[ should  not  be  used  for  street-lighting       Other  things  being  cipial, 

[lie  thought  the  treated  200  volt  lam^ie  would  be  Bueceasfut     With 

I  regard  to  the  life  of  lamfjs  on  alternating  circuits  being  rather 

[iboger  than   on  direct  current  circuits     if   the   lamps    were  not 

iproperly  exhausted  thim  would  be  so.     By  using  boron  in  proper 

proportions  the  resistance  might  be  ma<ie  the  same  from  ^ero  to 

very  high  voltages,  and  the  boron  did  not  separate  OQt  even  at 

one  watt  per  candle. 

Mr.  K.  S.  B.  Cromptoti  laid  he  had  to  congratulate  Mr.  Byng 

on  his  paper.     He  had   had  the  lighting  of  Harrow  to  undertake 

aome  years  ago,   and   his  e)i|«rieiice  of  *20()  volt  tamps  there  wa^ 

very  ^atitfaotory^     He  hsd  tried   Mr.  HtoarnV  device  ami  found  it 

S  ffive  satisfaction.     Ue  had    been   deputed   by   the  committee  who 

[drew  up  the   InBtitulion   wiring  rules  to  asceit^in  the  length  of 

)  break  required  for  high  voltage  switches  and  fu»os.     After  a  large 

)  tttriaa  of  eK(>driments  with  varying  lengths  of  break,  he  had  found 

^  that  00  aimiile  table  could  be  prepareJ.     With  the  cut  out  they 

wanted  a  larger  cap,  and  he  did  think  it  was  right  to  say  that  the 

explosion  wa»  not  due  to  the  expansion  of  hot  air  in  the  fuse  box 

He  thought  that  plaster  of  Pari§  was  an  excellent  thing  to  use  for 

fuse  covers.     He  would  not  eay  anything  about  arc  lamps,  except 

that  he  did  not  agree  with  the  auihor  on  this  subject. 

Mr.  Jamaa  BwUlmnia  said  that  one  of  his  assiatants  said  the 
other  day  that  at  the  end  of  every  chemistry  book  there  ought  to 
be  the  words:  *'N  H.  — Chemiitry  maybe  quite  different  now.*' 
Tbe  question  of  high  or  low  voir,  Imnfts  had  been  going  on  i>ince 
18S5.  In  hta  opinion  the  ttoHashed  filament  was  the  best,  but 
iotse  animal  fibres,  mieh  m  ailk,  when  carbonised,  had  nearly  the 
tame  resisiAoce  whether  cold  or  hot.  The  question  of  the  effect 
of  treating  a  carbon  filament  was  raised  at  the  now  historical 
lamp  lawsuit.  He  had  then  expresaed  what  was  coofiderod  to  be 
a  most  unorthodox  opinion,  that  the  treatment  did  not  tt>crease 
the  light  giving  (tower  of  the  carbon  filament  in  fact»  t«m^H^ra 
tare  and  etfici^no^  were  rnc^t  intimately  connected,  and  their 
ratio  UTtts  ifidepetiaent  of  the  treatment  by  lUshing. 

Mr*  O.  8*  Wovdiaaham  mmd  that  in  Manchester  ihoy  had  always 
had  available  a  2(J<>  ly.     He  had   had  no  complaints  from 

the  consumef^      K  i  >  >.d  overlooked  the  fact  that  arc  tam^ts 

bad  to  be  usetl  on  iim  i^i^u^c  circuit  as  incandt»Aeent.  Tttt^y  should 
not  be  forced  to  ui>e  2l^i  volts  or  l!*»0  voltK,  At  the  Municipal 
AllOfilltinn*!!  rnrntinr  in  IH96  lie  ha«l  iiIiiiwimI  broken  i*nm [»!<;<«  of 
re  tittings.  After  extei»do«l  tnaU,  Im  fownfi  if,  a  fiaftj  wM 
to  pfOCribe  that  a  ewitch  •>  »j«t  \u.  r-.r,nh].^  r^f  breaking  ^li}  per  cent. 
0xoa8i  carrcnt  at  M)  per  a^d   that  fesea  moat 

h9  able  to  break  and  ki  >  i  cent,  rxcras  voltafo. 

Tbue  a  five  amv>ere  « witch  Uf  tjiu»t  break  74  am|iercs  at 

900  voiu  without  damage.      I  l   (hat  only 'i(Mi  volip  ought 

to  be  oaed.  A  cut  out  mu»*L  hrc^k  v<n»  \oUs  to  be  id  any  umo.  He 
had  tried  Mr.  Byng's  fuses,  and  found  them  the  best  he  had  ever 
aeoQ- 

Itr,  W.  &.  RawUata  »ftid  he  viewed  the  matter  from  a  c^^n^ 
tractor's  point  of  view.  He  waa  not  actually  a  consumer  himself, 
bot  he  was  a  contractor.  Hu  had  been  111  »iuoa  the  2lM>  volt  lamps 
had  come  in.  He  had  Hime  cuiumiers  who  hatl  changsd  from 
100  volt  to  tlOO'Voli  lamps,  and  he  waa  almost  ftightcniHl  to  go  io 
these  t^eople.  He  had  alao  some  customers  who  had  only  tried 
200  volt  lamp'  '  '  '^^^o  wore  as  iiM>e  about  it  as  they  oould  w«ll 
bt.    He  suppi  ,  customers  entirely,  and  up  to  the  (irasoui 

Itoio  it  wu.>  1.1  I  hat  tho  lamps  were  not  a  great  sueetas. 

Hr«  L«  <r  said  he  had  tasted  a  numbar  of  lam|ia,  and 

found  il  y  very  variable.     Much  de|Aended  on  the  oom- 

poeitiou  ol  Uiu  tiUmenti^ 

»r  A.  iL  G.  SwlBtOB  said  ill**  in  tli#  fytoie  bt  ibotsght  lliert 
W9mid  opmw  M  tmm  whm  tk^f  would  nol  liavo  to  dopoiid  on  fila< 


mants  at  alL     Why  shorn  i 
Ureat  heat  could  begot   fr 
about  this  lamp  woold  bo  ti... 
this  was  rather  loo  much  for  th< 

Kr.  B.  W.  IfUler  said  that  in  r 
of  tJ<X)  consumers,  half  of  whom  t*ad  hwi  t 
CnrnpUinU  had  been   i 
goo<l  a  Itght 


\m  to  2<XJ  volts, 
the  lamps  did  n 
regard  to  combii 
He  hail  hadex^v  r 
candle,  which  ^l> 
future.  A«  to  thi 
burnt,  if  there  were  om 


had  badexp 
'  ebaa|^( 
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nonts,  he  ditl  aot  acfwe  wiab  iMf 
'  <  h  aiameuia  ukios  oatv  31  ^ 
might  come  Unrolj  Iftto  mm\ 
u\m$  be  thougbt  tliai  wlif^ 
i^ttiiation  hole,  Iheoovwr  wowlii  1m  I 


oflT  by  the  hot  air     Copper  fuses  were  oaver  nto  ai  a  dollfii| 
It  was  imposiible  to  use  such  a  #oft  metal  aa  tin  for  (sMi^ 
Stearn  was  right  in  saying  that  tl  whed  carboo  waa  tlio  U   * 
aIpo  that  un11%shed  carbon  !i  ^  ■—'•'^  heat  to  far,     Tbay  i 
thiuik  Mei'Hri'.  Wynne,  I'ov,  Vaot  lor  liAviii^ 

celluloid  zinc   process  t^  »  -  I  iaaae»  and  tonday  i 

not  a  Ump  in  America  which  was  not  made  by  this  mallM 
Kelvin  had  said  thai  more  light  (one  tlurd  more]  coaldbe| 
the  lamps  by  chsnging  the  t^olarity. 

Mr.  W.  Geipel  said  the  whole  question  r«eolv«d  tUolf 
ability  to   keep   up  a  constant  preseore.     It  bad  iMan  < 
central  station  engineers    had  brought  tip  tbia  quest ioa, 
thought  it  was  the  mskers  of  Ute  lampa  who  wiabod  i&i  "^ 

Pror  8,  P.  Tbeapaoa  imid  it  waa  rat  bar  uoforf 

con'omer  did  not  come  in  tumewhere.     He  would  

to   liOli  volt  lamps  himself.  iii»d   50- volt  lo  either  '  l^ef  i 

for  the  20<>'VoU  circuit  a  better  tlextbte  wire  th»n  wi 

He  had  experimented  in  his  laboratory  on  aomo  arc  1 

He  took  an  ordinary  carbon  and  one  of  Mr.  l^aalor'aliMlid^ 

and  slit  them  down  thm  centre.     He  thesi  tiad  half  of  OiiOMit 

of  the  oth^r  and  put  them  in  an  arc  lamp.     8a  tbaa  bf  1 

photography  found  that  Mr.  (iaster'a  Ir^aiod  earbo«  ?at«1 

cent,  more  light  than  the  other  ooo     Mr.  Bynit  <le< 

obtaining  more  Iteht  by  using  the  rarer  oaJlli%  iiid 

and  he  (the  speaker)  tried  expeKmeEiita  and  coold  ooe  Uiai  1 

substance  which  did  not  volatilise  ttraii^bt  awmv. 

BCr.  Gilmahaw  said  he  would  like  to  rotftork  ^pm 
circuiting  of  12  per  cent,  of  lamtM».      Hit  firm  ImmI  PipQi 
such   lamps^    and    only   about  2   \^f  cent,   had    iPOrL,^,— 
The  200- volt   lam  pi  made  greater  progreae  tbao  did  Iktt 
lamps  at  first     They  were  itt«T  what  was  wanted  for  iijiliin  '^' 

Mr.  J.  W.  8w«tt  ^  H  ith  Mr  BynfT  Iboft  ji 

customers'  verdict  c  >€mted,  and  U  Ifc  iwa  j 

on  the  question  of  pricf'  \\  wnmn  nti  in  favour  ol  tkt  300^1 
heMt  'ilX)  volt  himps  now  on  the  market  wefw  cfolto 
liHt  volt  lamps  at  prwent  in  use.    He  did  ooi  a^freo  lb 
carbon  was  as  good  as  treated.     The  eoal  wooM  Im 
the  larger  supply  which  could  be  giieo.     Tbe  rodieotiao  i 
to  come  in  the  long  run.     Mr.  Mordey  would  porbapa  be  i 
to  find  that  untreated  carbon  showed  no  s%q  of  pCHro^lty. 
fuses  ard  switches  for  hi  '  -.^  ^"'^^  eulifvai^' 

taken,  and  this  was  an  opt  ir  tbo  fooafw  ■« 

Mr,  Blaawaagar  By?^'-  ng.  lald  bo  would 

three  headings -vi/  >,  a«d  area.     Ho 

honoured  by  having  ^  ^rit  aa  Masars.  Swmi 

to  reply  to.     It  was  now  A»  yoam  since  Mr  Sw«a  had  i 
clown  his  gas-engine  to  try  expeHmonta,  atid   Mr.  S*aa* 
one  of  the  earliest  pioneers  in  this  boaloaiu.     Ha  taid. 
that  he  was  not  afraid  to  make  iSOC^rull  lom|ia. 
Steam  seamed  to  criticise  ativersely,  bo  toallj  ooljr 
details  to  his  remark n      A«  he  crlticiiod  advomly  aalof 
lamptnakers  shotihl  make  their  lamtw  of  ^uryioiSiB 
only  booaose  he  (Mr.  l^team)  bad  found  it  to  la 
rience.     They  wore  certain  they  coold  qmIio  Ml- soil 
efficient  as  10(»  volt.    They  were  now  nakiof 
He  thanked  Mr.  W^ordingham,  but  hu  woold  stick  to  lio| 
f  gaa  actioii  w»«  Ilia  oorfoel  i 
Mordoy  bod  mM  ilM  tbu 

1    tn    tka    Iii#k(     i> 


uriiiirirf  tt-irm 


say  hia  explanati 

reirard   to  arc   ^ 

f  umed  in  an  ar< 

He  thought  th)- 

arc  lamp,  the  cl 

all  the  light  and  t^e  ll%u*e  iio«»^  »f«ly 

All  extra  p9W«r  went  into  the  rttme  m 


Mr,  a,  J,  Ra^ariiOA  hi^a  w-^'     "   »  <*owii 
tuteodod  to  read  at  tho  tDie'  ^  h  re^mrd  u» 

lampi.  ho  thought  it  oeoeaaar  v  out 

not  run  down  all  high  volt-age  \tkm\m  \m%  hod  onlr 
some  of  the  {lecuUarities  of    high  volt  ago  loui|w  vttli 
carbon.       He  had  »hown    that    for   saeli    loiopi   fta 
would    give    them     the    ideahi    *»oufht    for    im 
stating  that  *'  auob    lainfia  oomiakrw  latouralily    «l 
lower   voltaifi*,'*      Tho  R  ibar taon   Laui|)  OMooooy  mads  < 
ty[>e«  nf  hiirh  Tottage  fliahed  rjsrbon  U^nt^.  bwl    lu 
it    waa    nece-pary    to    use    >ar<far    ^  «    tboau 

u*e.     For  instance,  the  *i^^  and   .  %^pa 

about  4in.  to  Jin.  larger  in  dtam«lte^  ^od  ihey  vo< 
that  this  small  increase  in  the  «tf  s  of  the  bulb  wu«l-l  I 
to  enginaer^  and  contractors  altbougb  ibef  wwru 
IM  tuptily  !r3)  and  *i.^)  volt  fiiahod  ilMMUkta  4u  ilbO| 
Kow  that  enginiters  and  oihoro  bud  fia*Mtl  or«r  tii^ 
to  the  fsuipmakera  of  ptovittlfig  i 
those  of  low  volt  agu,  success  woul* 
change  of  rxpeHenco.     For  lustoooc^i  »  • 

if    unfiasbed    carbon    with     ita   owiec*  •« 

UMd.    On  tiM  otbor  band,  to  obtoiti  me  c^'i^aut^ 
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withoat  any  acoompanyinf;  disadvantage,  assont  to 
I  of  larffer  balbs  was  sometimes  necessary.  It  was  now 
that  999  lamps  out  of  every  1,0(K)  manufactured  had 
ts  derived  from  a  solution  of  cellulofe  zinc  chloride 
ose  introduction  and  practical  working  they  had  to 
and  were  under  great  obligation  to,  Messrs.  Wynne, 
and  Evans),  and  that  each  of  these  filaments  had  approxi- 
the  fame  specific  resistance  in  the  finished  lamp.  When 
mfa.  vacua,  etc.,  of  fiuch  lamps  were  equal,  then  it  was 
that  present-day  unHashed  lamps  should  be  very  similar 
liaracteristics  and  behaviour  of  their  filaments.  He  had 
lOBt  of  the  high-voltsKO  lamps  now  on  the  market  and  found 
I  was  BO,  and  that  such  unflashed  lamps  had  the  peculiarities 
oat  in  the  author's  paper.  In  deference  to  the  wishes  of 
isomers  for  a  small-siz^d  bulb,  his  company  bad  made  such 
He  did  not  advocate  that  fia>>hed  lamps  were  a  panacea  for 
s  there  were  certain  styles  of  flashing  which  would  produce 
whieh  was  no  better  than  a  well- baked  unflashed  one.  Also 
i  carboos,  if  baked  in  an  electrical  furnace. occupied  the  posi- 
Btn^  between  a  properly  flashed  and  an  ordinary  unflashed 
irbon.  .  Mr.  Mordey  thought  that  specific  resistance  should 
I  with  specific  gravity.  With  carbon  at  present  used 
B,  lowness  of  specific  resistance  generally  accompanied 
I  density  (or  specific  gravity).  The  carbon  needles 
I  retort  carbon  as  found  inside  gas  retorts,  suggested  by 
(ley  for  use  in  lamps,  had  been  tried,  but  the  quality  of 
boQ  was  not  so  good  as  well- flashed  filaments,  and  it  was. 
in  a  very  unmanageable  form.  He  would  have  liked  to 
experience  of  others  on  the  relative  advantages  of  burning 
I  alternating  and  continuous  currents,  a  subject  referred 
*  Mordey.  His  later  experience  t-ince  writing  the  letter 
^tetriexU  Seview^  and  to  which  Mr.  Mordey  had  referred, 
ened  his  previous  opinion,  stated  therein,  that  an  alter- 
irrent  of  the  rame  percentage  variation  as  a  continuous  one 

0  increase  the  life  and  retention  of  candle-power  of  lamps. 
K  on  this  subject,  he  could  recollect  11  or  12  years  ago 
rd  Kehin  drew  attention  (as  a  lesult  of  experiments 
made^  that,  with  continuous  current,  lamps  would  last 
f  the  polarity  of  the*  circuit  was.  cons  an tly  chaneed. 
leea  stations  where  such  were  still  in  existence,  but  they 
i  now  ased,  as  the  object  for  which  they  were  originally 
!  had  doubtless  been  forgotten.     This  was  really  corrobo- 

his  own  experience  with  alternating  currents,  as  con- 
cnrreots  of  very  rapidly-changing  polarity  were  alier- 
orrepts.  There  seemed  to  be  some  additional  proof  as  to 
reo  wear  of  the  filament  subjected  to  b  continuous  current, 

1  experience  of  the  manufacture  of  the  original  ''Ciypto" 
.  This  was  formed  by  raising  a  very  fine  plaiinum  wire 
idescence  in  a  hydro-carbon  gas  By  this  means  carbon 
t  roand  the  wire,  and  as  continuous  currents  were  used  for 
poee,  it  was  found  that  there  was  always  a  far  greater 
M  deposit  on  the  negative  than  the  positive  end,  and  for 
loo  the  polarity  of   the  current  had  to  be  continually 

in  order  to  obtain  an  approximately  even  building  up  of 
lent.  A  close  inspection  of  the  filaments  which  had  run 
latinir  and  continuous  current  showed  that  there  were  dis- 
fsieal  ehangee  going  on  which  explained  the  advantages 

by  ronning  lamps  on  alternating  current.  Mr.  Shool- 
i  remarked   that   he    had   not  found   much   trouble   by 

220-Tolt  lamps  in  a  horizontal  position— at  least,  with 
iped  filaments.  His  experience  with  these  and  all  similar 
'  wavy-filament  lamps  which  were  now  on  the  market 
ibat  SQch  wavy  filaments  when  used  for  horizontal  burning 
t  quite  successful  unless  supported,  or  unless  they  had 
d  earbons,  with  their  unavoidable  peculiarities,  as 
led  by  the  author— points,  however,  upon  which  Mr. 
id  did  not  touch.  Flashed  wavy  filaments  at  present  on 
ket  seemed  to  be  no  better  for  horizontal  burning  than 
der  types  of  high  voltage  lamps,  for  in  spite  of  being 
leir  filaments  soon  sagged  on  to  the  bulb.  It  was 
cperieoces  which  had  led  to  his  company  designing 
Bw  type  of  flashed  high -voltage  lamps  with  curl 
I,  each  carl  being  supported.  Numerous  and  lengthy 
oved  that  such  lamps  were  giving  every  satif* faction, 
a  quite  equal  to  lOO-volt  lamps.  This  tyi)e  also  had 
itional  advantage  that  high-voltafi;e  lamps  with  low 
ower  were  possible,  such  as  200  or  230  volt  8-c.p. 
p.  at  4  and  4 J  watts  Some  of  the  previous  speakers 
0  have  taken  exception  to  the  last  two  lines  on  p.  2  of 
raet«  bat  the  author  had  only  remaiked  that  '  I  have 
nsral  engineers  say  that  they  expecc  one  in  twelve  to  go  in 
."  This  was  not,  however,  the  experience  of  the  Robertson 
r,  mod  doubtless  referred  to  some  eaily  experience  with 
■gn  type  of  lamp,  as  their  experience  showed  that  care- 
la  and  exhausted  high- volt  age  lamps  were  no  worse  in 
Kt  than  lOO-volt  lamps.  With  reference  to  Mr.  Steam's 
he  was  glad  to  hear  that  he  agreed  with  the  author  that 

high  voltage  lamp  was  one  with  a  flished  carbon,  and 
idled  carbons  were  only  a  transitional  stage  of  develop- 
The  Robertson  Company's  new  high -voltage  iHinpn, 
had  passed  on t  of  this  transitional  stage  into  the  ideal 
;  la-  to  say,  they  had  well  flashed  carbons.  Mr.  S:earn 
d  Tirtoee  in  his  pre^^ent  untreated  carbon  filameniH,  which. 
mf,  were  very  aLcient,  and  pointed  out  that  previous 
Wttre  soft,  porous,  cokey,  etc.  This  might  be  misleading 
r.  Steam  referred  to  either  filaments  of  the  dai  k  ages. 
•ntory,  or  else  to  the  p<«rchmeitised  cotton  filament  of 
iad  bad  ao  moch  experience.  The  present  '*  Steam  "  fila- 
Jb»  had  every  reason  to  believe,  one  of  the  999  class  to  which 
■•▼ioiialy  referred  (squirted  cellulose  in  zinc  chloride). 


This  filament  was  one  with  which  he  had  had  10  years'  oontiououft 
manufacturing  experience, and  it  had,  when  properly  made,  even  10 
years  ago,  the  same  virtues  that  it  had  to-day.  Mr.  Steam  was 
therefore  somewhat  tardy  in  extolling  its  virtues.  It  was  iised  by  the 
Bruf>h  Company  for  their  lamps  in  1886  or  e\'en  earlier,  and  was  Osed 
by  their  old  factory  to  this  day.  About  1887  this  filament  was  in 
general  u«e  by  the  larger  Continental  makers*  and  was  also  used  by 
them  to  day.  Right  along  from  1884  to  the  present  time  similar 
filaments  had  beisn  continuously  made  from  raodificatioos  of 
cellulose,  as  used  by  Weston  and  passed  on  to  Khotinsky  and 
Siemens,  and  also  he  believed  to  the  Allgemeine  Company,  of 
Berlin,  etc.  There  was  also  the  equally  glass-like  filament  of 
Wood  house  and  Rawson  of  several  years  ago.  In  comparison  with 
the  above  long  experience  gained  with  this  class,  of  filament,  Mr. 
Steam  would  appear  to  be  a  comparatively  recent  convert,  and 
the  Edison  and  Swan  Company  had,  he  believed,  been  only  recently 
converted  to  partially  adopt  it  about  18  months  ago  or  thereabouts. 
In  addition  to  the  above  ancient  history  of  glass  like,  non-ookey 
filaments,  and  which  were  considered  the  best  to-day,  they  had 
the  extraordinary  fact  that,  in  spite  of  the  long  manufacturing 
experience  obtained  with  thip  filament  since  1884,  yet  none  of 
these  firms  left  such  filaments  as  they  were,  hut  they  generally 
flashed  or  treated  them  ;  and  many  valuable  papers  had  been  read 
in  the  past  as  the  result  of  experience  made  on  the  comparative 
advantages  of  flashing  this  same  filament.  ThQ  final  fact  which 
would  prove  to  everyone  that  the  virtues  of  flashing  or  treating  were 
real,  and  were  more  than  met  the  eye.  was  that  even  those  firms 
who  now  used  unflashed  carbon  for  thoir  200-volt  lamps  still  con- 
tinued to  make  all  their  lOOvolt  lamps  with  flashed  carbon.  He 
would  point  out  with  reference  to  Mr.  Steam's  remarks  on 
efiiciencies,  in  which  he  referred  to  the  author's  remarks  at  the 
bottom  of  p.  3  of  the  abstract,  th%t  there  was  a  printer's  error  in 
the  position  of  the  comma,  which  should  come  after  the  word 
"  efficien..ies, "  and  not  after  "  voltages."  The  author's  sentence, ' 
instead  of  reading  "  and  the  present  practice  of  varying  efficiencies 
with  voltages,"  etc.,  should  read,  "and  the  present  practice  of 
varying  efficiencies  (with  voltages  running,  in  the  case  of  low- 
voltage  lamps,  from  95  to  120  ;  and  in  the  case  of  high- voltage 
lamps  from  200  to  230").  With  this  correction,  Mr.  Steam's 
remarks  show  that  he  was  in  practical  agreement  with  the  author 
upon  the  variations  of  manufacture,  and  the  convenience  afforded 
of  supplying  efficiencies  at  any  required  voltage,  and  that  this  was 
conducive  to  cheaper  manufacture.  Hequite  agreed  with  Mr.  Steam 
as  to  the  importance  of  a  perfect  vacuum  necessary  to  produce  the 
perfect  lamp.  This  interference  in  producing  a  good  vacuum  by 
the  gases  emanating  from  mounts  and  platinum  wires  was,  of 
course,  a  very  old  subject  with  lampmakers.  and  the  necessity  of 
Gretting  rid  of  these  ga^o?  was  distinctly  pointed  out  by  Swan  and 
Edison's  old  patents  for  heating  and  incandescing  lamps  while 
undergoing  exhaustion.  In  the  author's  paper  this  was  not' 
touched  on,  as  it  was  so  well  known,  but  he  pointed  out  that  some 
consideration  should  be  given  to  the  varying  amount  of  occluded 
gases  in  unfleshed  as  compared  with  flashed  filaments.  As  also 
pointed  out  by  Mr.  Stearn,  tne  accidental  cracks  were  undoubtedly 
the  greatest  cause  of  deterioration  of  vacuum  and  premature 
breakage  in  high- voltage  lamps.  It  was  for  this  very  reason  that  after 
having  had  experience  of  manufacturing  several  millions  of  lamps 
with  the  form  of  seal  now  used  by  nearly  all  the  Continental 
manufacturers,  the  Robertson  Company  had  given  up  this  seal 
(sometimes  called  the  German  seal)  for  the  pinch  seal,  which  they 
considered  superior  in  this  respect.  He  might  point  out  that  this 
form  of  seal  was  now  used  by  all  the  English  manufacturers. 


MOTOR  DUST-VANS. 


The  following  is  the  report  to  the  Vestry  of  the  parish 
of  Chelsea  by  their  surveyor,  Mr.  T.  W.  E.  Higgens, 
A.M.I.C.E.,  on  the  purchase  of  motor  dust-vans  : 

Prdiminary.—Qn  Nov.  23  the  Vestry  passed  the  following 
resolution  :  *'  That  the  surveyor  be  inf>tructed  to  investigate  and 
report'upon  the  question  of  providing  12  dust  motor-cars  for  the 
home  district  and  three  for  Kensal  Town,  and  bring  up  an 
estimate  of  the  cost  of  the  same,  with  full  detail  particulars,  from 
not  less  than  six  makers."  In  accordance  with  the  above  resolu- 
tion I  have,  therefore,  to  submit  my  report. 

Importance  of  the.  Subject. — The  (luestion  of  providing  mechani- 
cally-propelled vehicles  for  the  public  f^ervice  is  one  which  should 
have  the  most  careful  consideration  of  every  local  authority,  more 
particularly  in  large  towns  where  congestion  of  traffic  in  narrow 
roadways  and  nuisance  caused  by  horde  droppings  along  the  niain 
lines  of  thoroughfare  are  felt  to  be  sources  of  danger  and  dis- 
comfort to  all  who  use  the  streets. 

Sanitary  Considerations. — I  am  strongly  of  opinion  that,  should 
the  cost  of  working  motor  vehicles  even  approximate  to  that  of 
horse  drawn  ones,  every  local  authority  responsible  for  cleansing 
the  streets  should  encourage  their  use,  both  on  sanitary  and 
economical  grounds.  More  particularly  should  this  be  the  case  in 
populous  London  districts.  A  whole  army  of  men  and  boys  are 
there  engaged  in  merely  picking  up  horse  droppings,  and  the 
public  are  so  accustomed  to  the  sight  that  the  enormous  expense 
entailed  by  it  is  hardly  ever  realised.  But  if  motor  vans  and 
carts  were  substituted  for  only  the  horse-drawn  vehicles  now  used 
for  the  purposes  of  the  vestries  and  district  boards  within  the 
metropolitan  area,  an  appreciable  saving  in  the  matter  of  fttrei^tk 
cleansing  would  ehsue. 


» 


L 


y»t«ii]8  of  traction,  which  would  to  a  i^r^^t  extent  be  obvi 

obanically -propelled  vehiclen  we*e  in  uimv  Wbai  hse  b««en 
liriD#l  the  *' three  huinlred weight  bfticmerv  of  iroothod  honei' 
feet  *'  probftbly  wear  out  every  rourl  twice  as  qaickiy  as  th^  iron- 
•bod  wbeele  of  the  vehicle  which  they  dmw,  and,  in  a^ldttion,  aa 
I  bAVe  jaet  mentioned,  the  home  is  in  it«elf  the  cause  of  a  great 
portion  of  the  offensive  matter  lyint;  in  the  atre<^ta  of  town*. 
Before,  however,  proceeding  fariher  with  the  conmi  leration  of  the 
•ubjeot,  there  are  one  or  two  preliminary  naattera  which  ie<[iiire 
attenTioQ,  I  propose  to  deal  with  them  in  the  following  order  : 
(a]  Horte  power  and  traction  ;  {h)  primary  conf*ideration8  regardintr 
road  vehielee  :  i> )  inottire  power  in  u«e  for  road  traction. 

(a)  Horsf  Poutr  atffl  Tfrufhv  —In  order  to  compare  tho  wo<^k 
done  by  steam  or  other  engmen  with  that  done  by  a  hor^e,  the 
term  *'  horse- power  "  was  coined  to  denote  «hat  was  considered  to 
be  the  average  (>ower  exerted  by  a  horse.  One  hor^e  power  is  said 
to  et^ual  <Ti,CHM>  foot  pounds  per  mintite  ;  and  was  arrived  at  by 
calculating  that  a  horae  could  raise  ir»4>lb,  at  the  rate  Of  2*^0'^  (ler 
Datniit«  during  a  day  of  eight  hours,  This  caiculatioo  i*  now  con- 
sidered too  great,  but  it  is  always  adopted  ae  the  ^*  hor#e-^K>wcr/" 
The  question  of  horsepower  for  traction  purposes  i"*  one  whirh 
should  be  thoroughly  understood  in  calculatinf;  the  power  rei|uired 
for  motorcars.  Sir  lUvid  Salomons  calculates  that  to  travel  12 
miles  an  hour  up  and  down  hill  and  on  the  level,  on  good  and 
moderately  good  roads,  reqoinse  about  !*>  b,p  per  ton,  and  if  only 
half  the  s(>eed  were  required  only  5  hp,  would  be  Hutti^ent.  In 
Cheleea,  where  the  roads  are  practicalty  level,  the  horse  power 
rentiired  would  be  considerably  less.  The  term,  however,  is  one 
which  ereatly  misleads  many  people  unac<(uainted  with  the  u^uai 
met  hod  of  calculating  energy.  They  are  apt  to  conclude  that  as 
two  hbrsee  will  draw  a  certain  load,  a  2  b. p.  motor  should  draw 
the  same.  But,  of  course,  this  is  not  so  A  horse  varies  his 
tractive  ^Hswer  with  the  nature  of  the  load  and  the  state  of  the 
road  surface.  At  startinir  a  heavy  load  be  puts  forth  the  utmost 
of  hiv  (tower,  but  when  he  has  once  started  on  a  smooth  road  the 
tractive  power  cxert^  is  very  slight.  Oa  n  good  lovol  road  for  a 
short  journey,  in  staiting  heavy  wagon  loadf*.  big  hor<^e»  often 
exert  as  macb  energy  hb  an  engine  of  h  t  h.p,  Sjiuo  ex|ief  imenie 
were  recently  made  on  the  average  pull  required  by  un  iron  tyre<i 
phaeton  on  various  roads,  when  it  wa»  found  that  the  tractive  force 
per  ton  varied  as  follows  : 

Aspbalte 221  b.  p«r  ton  on  elean  roads,  231b«  on  wet  and 

dirty  roads. 
Wood  (new)  .  22»b.  2S»lb.  ..  .,  SfJlb. 

Wood 3Hlb.  ,  - 

MMMiam  (good)..  52lb.  50lb. 

Macadam       ,  .     .  mih.  ,.  ,.  AUb.  54lb  ,, 

It  will  be  thus  seen  that  Chelsea,  with  its  paved  main  road,  is  a 
district  suitable  for  meobanlGally  propelled  vehicles,     « 

lh\  primary  iJanmderaiiotu  rtffnrtlinti  Rotui  VthkU^,  -The  first 
ooneidpratioii  as  regards  motor  vans  is  that  thov  should  be  con 
Btructed  to  comply  with  the  Locomotives  on  Highways  Act  of 
|H!M»,  attd  with  the  regulations  of  the  I^ocal  Uovernqient  Board 
made  In  pursuance  of  the  powers  of  that  Act.  To  comply  with  the 
re<|uirement<  of  the  Act  the  motorvann  must  be  cotistruete<i  :  (l  > 
to  woi^h  le«is  than  three  t^^ns  when  unlitden,  without  iJiking  into 
consideration  the  weight  of  water,  fuel,  or  accumulat4>rf  ;  12)  to 
emit  no  smoke  or  visible  vapour  ;  (3)  to  measure  less  than  6ft.  6in. 
in  width  between  their  extreme  projecting  points  ;  (4)  to  have  il  it 
tyres  to  each  wheel,  and  if  the  weight  exceeds  otM  ton  the  width 
of  the  tyre  is  not  to  be  les#  than  riin^ ,  and  if  two  tons  not  less  than 
4in.  ;  (5)  to  bo  ca^uible  of  travelling  either  forwards  or  backwards  ; 
(6)  to  have  two  independent  brakes  The  machinery  of  a  motor- 
%*an  should  be  euaily  acoeestble,  the  parte  should  not  be  com 
plicated  the  appiaratus  for  steering,  starting,  and  rev«rsing  as 
simple  as  (XMMlble  ;  and,  above  all,  the  motor  should  bo  (>orfectly 
reUable  It  is  also  mo^t  necessary  for  a  motor  dust- van  to  be  able 
ta  tip  ea»ily  and  turn  in  a  very  smalt  spsce  ;  one  man  ought  to  be 
•Qfioient  to  drive  and  uuidc«  ft;  ana  it  ehould  be  able  to  carry 
•ofBoietii  water,  oil.  fuelp  or  accumulators  to  enable  it  to  compleie 
a  day >  wot  k. 

(<•)  Motor  i'oirtr  in  (Jm  for  Hotul  rrac/ioM.  — Mechanically   jtro- 
petled  vehiolee  on  ordinary  roads  are  driven  by  meaita  of  (a)  oil 
iiu»a,  ,h)  electric  meters^  or  {c)  eieam- engines, 

(n)  Oil  f^tgiitfA.  I  place  theec  first  aa  oooaiderable  attention  lisa 
called  to  their  use  liinoe  the  races  from  Paris  to  Bordeaux  and 
Mareetllea,  as  the  lirst  eight  vehicles  in  the  former  taoe  were 
petroleum  driven  cars.  It  is,  I  thiitk,  generat!y  known  that  engines 
of  this  typo  arc  worked  by  means  of  an  esplosive  mixture  whtch  is 
ignited  by  a  fUme,  an  inoandeeoont  tube,  or  an  electric  s|jark. 
The  St'  vngement  Is  that  most  commonly  adopted  for  motor 

oar*,  ^.i^i  motor  has  an  ad\antjige  over  the  steam  engine. 

as  it  rt«i|uiref»  no  boUer  ;  but,  on  the  other  hand,  it  has  ita  dis- 
advantage. These  engines  work  at  a  nearly  oooetaat  speed,  and 
in  oofkseuaeiioo,  any  alteration  in  the  speed  of  the  vehicle  driven 
by  thma  Was  to  be  contrived  by  menns  of  geariiig.  Another  draw- 
back to  tbeir  u*«  i>  that  the  motor  is  kept  coostaotly  at  work  when 
the  vohiclti  n;  still  in  the  strcols. 

{h)  Eltrtfi  Rlectric  motors  for  vehicles  have  the  ad  van* 

tage  of  b«irtg  noistileas,  free  from  smell  or  amoke,  and  are  qoite 
safe.  Tli«y  are,  however,  very  weighty,  and  the  aooemutatoni 
require  rooharKiniT  i^t^r  a  ootopora(ivolv  ehort  run.  In  fact, 
electric  Ifiotton  oo  ordljiary  tmA  mmtm  In  thif<  country  to  be  a 
matfier  of  aocomiilalons,  and  tJie  tttciipey  of  accamulators  ja  a 
Mbltct  a  poo  wbiob  opioioae  diflbr  very  greatly.  Bdfmi  !■  cradltod 
wm  the  kindly  rtmark  t.bAl  tht  nfttumTcaiiaelqr  of  mm  lor  ^fiog 


comes  out  in  refet^nce  to  accomalatom ;  at  anv  ra&Ov 
aa  to  the  weight  of  accumulators  per  horae* power  i 
of  s}^ieed  on  any  particular  vehicle  wotitd  bo  oaoet  vj 
present  time,  however,  I  am  of  Kat 

more  suitable  for  the  broughan  1  oanlaft 

rather  than  for  the  heavy  van  u^e^i  xji  uuaioose  p^n^  _ 
that  no  estimate  for  an  electrically -driven  dua^vftii  Ml  fi 

(c)  fittam- SnijitifLA  — In  considering  ste^m-drivefi 
must  bear  in  mind  that  the  steam-engine  is  an  old  i 
servant,  it  is  the  product  of  much  thought  ftad  Cttrt 
ex(.)eriment«.  A  steam-engine  can  be  started  and  r»vif! 
jind  iu  speed  can  be  regiilated  withoot  diffiookj*  Hoi 
engines  are  made  with  very  small  boilers,  are  rmw  Ml 
improved  appliances  arc  now  provided  to  coodeneo  wftsl 
out  any  perceptible  vapour.  I  am  of  oitinioo  that  foe  hmu 
I lurpoaee  steam-engines  will  become  very  |iop>ular< 

CondUkfiu  to  be  ObiKrvtd  in  .V   '  '"       uxl44.'— 1| 

obtain  1^0  necoeaary  estimates  1  rcoe  aaklf 

were  prepared  to  submit  estimates  ..•.'  ^^.'  ^  v-^r^  fdr 
vanf .  These  vans  I  specified  were  each  to  contain  sN  irt 
of  refuse  which  would  not  weigh  more  than  four 
to  be  worked  in  accordance  with  the  Lticomotives  a«  ] 
Act  of  1896,  and  would  be  re([uirod  to  tip  the  rsfo4 
shoot.  From  the  replict«  I  received  It  teems  evident  iluj 
of  the  size  X  speciEed  is  rather  beyond  the  capacity  ol  tb 
electric  motor  or  oil  engine.  There  do  not  at  nreeenl  m 
any  firms  making  electrically  driven  cars  of  toe  liae  m 
The  makers  of  electric  motor-cars  seem  to  be  directing  ll 
tion  more  to  light  passenger  %'ehictes  than  to  henvr 
business  purposes.  The  Daimler  Motor  (*otnt>anr  and 
Horseless  Carriage  Company,  of  Coventry,  both 
motors,  write  that  at  present  they  are  unable  to  «)« 
large  and  heavy  a  type  of  car  as  would  be  rea aired  lor  ll 
we  nave  in  view.  Messra*  Roots  and  Venaoles,  of  Wi 
Bridge-road«  will  build  a  dust- van  drtvi^n  hv  t^noil 
geared  to  run  at  any  speed  not  exce<  miim  an  ! 

capable  of  carrying  a  load  of  t^  ton**,  i  Tbe 

be  drivon  by  ordinary  parafBo.  and  the  co^  of  feel 
than  3d.  per  hour.  This  van  is,  I  think,  too  liffhl  fM* 
required.  If  a  van  of  larger  capacity  Is  nsod  the 
travelling  backwards  and  forwards  to  the  wharl  19  t 
reduced  by  one  half.  Five  (irtus  have  submitted 
specifications  for  steam  motor  Tabs— vix.  :  the 
Motor  Company^  of  T>9yland  ;  Messrs.  T.  Conlthard 
Preston  ;  Mesars.  Toward  and  C^?..  of  Newqserl»  en-' 
Liquid  Fuel  Engineering  Company  of  Eeal  Cowea 
Carriage  Wagon  Com^iany,  of  Chiewick, 

Tbe  prices  of  th«ir  motor  vans  and  the  deecHplioa  of  ( 
to  be  used  are  as  follows  : 

Tfu  Lancmhirt  Siiam  Mol^r  OsmpttMu^ — Tkm 
Motor  Company,  of  Ley  land,  will  buUd  a 
for  £H20.  The  tip  van  to  carry  six  cubic  vafde  of  «leel»  f 
of  dust  not  to  exceed  four  tons.  The  bocly  of  tJbe  fa«  M 
of  ash  suoported  with  ironwork.  The  noderlmne  lo  ' 
ateel  filled  up  with  oak.  The  engine  and  boiler  to  be  |il« 
5ide  the  driver's  seat  within  a  covered  shelter  for  the  drf 
engine  to  be  a  compound  steam-engine  of  about  1 4^  h..p 
a  speed  of  four  miles  an  hour  :  and  the  boiler  to  m  ooi 
patent  copf^er  conical  tuboa,  and  to  work  at  2ii(itli.  !•  i 
inch.  The  tiring  is  done  by  a  iiatent  autmnaftlei 
apparatnii,  which  keep#  the  working  |jf«sftore  steady  ;  U 
indefientlent  of  the  driver's  attention  after  he  hae  one*  II 
burner.  The  roni«umiition  of  oil  does  not  exceed  two  fp 
hour  when  in  full  work.  The  oot&mooest  peraftn  oil  ie  i 
Lancashire  Steam  Motor  Company  are  ibe  omkers  of 
rehides  and  lawn  mowers. 

MtjmrH,  Coullhard  and  Cb.— Messrs.  T.  Cooltbaid  el 
i'reston,  will  build  a  steem-moUir  dust-van  for  £^i  | 
vans  are  ordered  at  tbe  seme  time  there  will  be  a  ill 
5  per  cent.  Tbe  tap^van  is  to  carry  tiji  cnbie  jeida  of 
weight  of  dost  not  to  exceed  foor  tons.  The  eliictiee  hi 
of  the  engine  is  lo  be  under  ordinary  conditione  9  k|L, 
high  vt^^^uro  st^am  is  used  in  both  cjlinders  I!^  Kp,  ' 
d)^  valve  will  be  used  which  will  e<ifDit  el 

bt  r^d  between  ^*no  load*'  and   ''fall  load,* 

operntioM  r>eing  performed  with  one  lever.  The  enci 
protected  from  dust  and  can  eaatly  be  eleened.  X1m1« 
the  water  tube  typo,  oil  fired  ;  all  tbe  tebes  em 
accessible.  The  tip  van  is  to  bo  built  by  theGlouo 
C4>mj>any,  and  is  to  bo  provided  with  their  patent  tto 
The  engine  and  boiler  will  be  placed  aloo|{eide  libt  w 
and  th#  driver  will  be  proteded  by  a  covered 
suii        -  '  -I (try  lamp  ''*         "'  l>e  I 

dii  Messrv  i  nod  Oil 

ufti;  »,i  ^  .t>-.wi4  wui^M  is  used  for  t...  i  ^'-•ti  vtjal  aad  beiaf] 

AfsMTj.  Toisard  and  (Tc-^Measra  Towatd  ead  Ob» 
castle  on- Tyne.  will  bnild  one  atinin><D04or  dtt»*veft 
The  engine  end  boiler  woe&d  bt  piMed  msder  eii»d  iik 
driver's  sent  within  a  cuvenHl  abellerp  IW 
oompoQwi  eteniB-eoffiTi  '^h  coal  or  ooiks; 

mediate  abaft  Mreo  i  i  three  mjlea  par 

wheels  wonld  be  of  stool  aiUi  iron  tviea.  The  llfi  vn« 
tain  about  six  cobic  yards,  the  webEnt  of  deat  nut  to  m 
tons.  The  approtynate  east  of  worklsiK,  aeoordli^  in  ll 
would  probably  be :  driver,  'JUa.  to  2Sik  |ier  wmk  i 
^  to  oa.  per  week  t  waste  skwee,  Il  lo  4t.  |i«r  ««ft  ; 
to  SAe.  Messrs.  Toward  and  Ca  heve  baih  n  sloas-dm 
rtok  wbiob  is  now  in  nee  in  the  K^rl^, 
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id  F^d  Ocmpan}f, — The  Liquid  Fuel  KnginaorinK  Company, 
tCawM^  lAla  of  VVl^ht,  vill  boild  a  steftin  motor  duflt  van 
!&i  btit  if  tbo  order  la  giron  for  throe  vane  at  the  aame  time 
es  Ui  be  £47^  Tho  tip  van  jb  to  carry  n\%  cubic  yards  of 
■  from,  tbrio  to  five  tons  of  rubbiab.  lb  ie  to  bo  bollt  of 
•  neatOBod  wood,  fche  frames  to  be  of  best  channel  iron, 
igUM  and  boiler  to  be  placed  in  front  of  the  van,  Tbe 
to  be  a  oompoond  steam  engine,  and  tbe  vehicle  is  to  bave 
[  of  from  five  to  six  miles  an  hour,  the  boiler  to  be  of  the 
nbe  pat  tern  I  ordinary  paraffin  oil  to  be  barnt,  and  the  firing 
iMtically  regulated  by  meAUfi  of  tbe  steam  preseiire  in  the 
Tlie  raj]  ie  fitted  with  ftateam  ejector  whereby  duatbina 
e  ateamed  out.  The  Lic^tiid  Fuel  Engineering  Company 
mftkeri  of  the  steam  motor  road  train  which  runs  between 
ilw  mad  Fairford, 

I  Omriag^  9nd  Wagon  Company, — The  Steam  (^arriAge  and 
Company,  Limited,  of  Chiawick,  will  build  a  steam-motor 
B  for  £G<6S,  Tbe  tip- van  ia  to  contain  bik  cubic  yards  of 
id  wHl  carry  a  load  of  three  tons  up  an  incline  of  1  in  2o  on 
f  macadam  roads.  The  main  framtn|t  ii  to  be  of  steely  as 
the  wheels.  The  engine  and  boiler  will  be  placed  along- 
I  driver's  ^eat,  and  wiU  be  protected  by  a  covered  shelter. 
Her  will  be  of  the  Thorneycroft  water-tube  type,  witb 
irraniiremeate  for  the  control  of  steam  and  .silent  blowing 
ml^e,  tbe  engine  (a  compound  reversing  one)  being  enctosed 
utproof  and  oil  bight  ceasing.  The  Steam  Carriage  and 
Gimpaiiy  are  the  makers  of  tbe  two  motor  duat-vans  now 
t  Cblawiek^  which  collect  aa  average  of  2i)  cubic  yards  of 
nr  dmj  with  a  consumption  of  2cwt.  of  steam  coaK 
■I  OemmdtTuiwfi  of  the  Bstimaie^.^^ThQ  prices  of  these 
k  TBzy  Doosiderably,  and  an  inspection  of  the  plans  and 
itioiis  tabmitted  does  not  show  sufficient  reason  for  such  a 
iffiereoce,  but  the  two  loweet  estimates  are  very  close.  A 
£320  or  £310  is  not  much  to  pay  for  a  motor  van  of  this 
ft  *<wi  if  a  thoroughly  reliable  motur  can  ba  obtained  at 
lee  I  ihink  tbe  Vestry  would  be  wiae  in  purchasing  one  on 
l^nt&iiding  that  if  ft  worked  to  their  satisfaction  for  six 
they  would  obtain  more  motori^vans  from  the  same  maker, 
e^-'e  resolotioo  snggeated  12  for  tbe  borne  district  and 
R  Kcosai  Town^  but  I  consider  that  at  present  10  for  the 
irtrict  and  two  for  Ken  sal  Town  would  be  all  that  would  be 
d,  aa  each  motor- van  would  do  the  work  of  two  ordinary 
tia,  probably  more  ;  but  how  much  more  could  only  be 
mtd  by  actual  trial  of  a  motor- van. 

—thm  cost  of  a  motor  van  compared  witb  two  dust-carts 
mamHild  be : 

£    s,  d, 
fm^capitel  expenditure .....:......    .120    O    0 

Annual  Expenditure. 

'f  vi^ee,  35b,  per  week :. I  15  0 

Iman,  25s.  per  week....;, .               .....,„  2  10  0 

Wtor,  etc,  ,. .,,......  2  0  tJ 

•1        Ptorweek..,.. ,.. , £6    5    n 

I  hr  Si  weeks  =  per  annum H2D    0    0 

onk  fer  depreciation^  etc.,  say    .,.....,.,.,......      ^2  10    0 

£ari7  10  0 

^VD  Dntt-Vuis  and  Horeea^ Capital  Expenditure. 

■Mat£7a »     HO    0    0 

taftwMat£dO. 100    0    0 

£240    0    0 

Atitiaal  Mxpenditofe. 

li^«^«S  lire  at  28s.  per  week 2  16  0 

hinn,  at  25i.  per  week 2  10  0 

||ife&»lwohor«eaat  168.  per  week. 1   12  0 

I        Ferweek.,.. £6  IH    tj 

|^5£  weeks  =  per  anDum 3S8  16    0 

i«ni  at  5  per  oeot,    „....,.,„.*„...,., 12    0    0 

y.  

£370  16    0 

va  that  though  the  capital  expenditure  would  be 
fof  a  motor  van  than  two  horse-driven  ones,  yet 
i  opeMlitiire  on  the  former  is  sufficiently  low  to  more 
r  tie  intereat  on  the  extra  money  borrowed  to  pay 
are  on  the  motor- van. 
i|^  ff&rit^A  —The  annual  expenditure  on  tho  motor- van 
"Wly  be  about  £12  or  £1.1  Jess  than  for  the  horAe  driven 
i  uA  if  12  were  obtained  the  saving  would  be  about 
Ifaif  esch  motor  ooly  did  the  work  of  two  dust- vans.  I 
■tier,  It  wonki  do  more.  Besides,  there  is  always  tbe 
Mliable  horse  dyinc^.  In  looking  through  tbe  annual 
m  adjoining  parish  I  find  that  out  of  a  stud  of  112  horses, 
w  vete  ktlied  during  the  year.  One  worth  £80  ooly 
^votitbf  another  worth  £74  three  months,  and  the  other i 
m^  fofor,  four  and  a-quarter,  and  six  years  respectively, 
oa  be  ftpaifed  and  its  interior  renewed  %  a  horse,  how- 
ktbe  kMekers  or  to  the  /Zoological  Uardens  to  feed  the 
vy  portieo  of  his  vital  machinery  goes  wrong. 
MiMba^— In  conciusioi],  1  consider  that  the  otfer  of 
Hi  Steam  Motor  Gompany  foe  a  motor  dust- van  td  cost 
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£320,  and  that  of  Messrs,  Coulthard  and  Co.  to  cost  £340,  deserve 
tbe  careful  consideration  of  the  Vesttyi  but  I  cannot  go  so  far  as 
to  actually  recommend  either  of  tbe  two  firm?  until  I  have  seen 
their  vehicles  at  a  ork  so  as  to  satisfy  myself  tliat  their  arrange 
menta  for  bnrhing  liquid  fuel  arc  quite  satisfactory. 


COMPANIES'  MEETINGS  AND  REPORTS. 


COUNTY  OF  LOHDOlf  AND  BRUSH  PBOVfNCIAt  ELECTHIC 
LieHTmo  COMPANY,  LIMITED. 

The  fourth  ordinary  general  meeting  of  this  Company  was  held 
last  Monday  at  Winchester  House,  E.G.,  Lord  Rath  more  presiding. 
The  Chalrm  -H  fhld  it  was  with  great  satisfactioo  he  was  abl^ 
to  p'-e^ent  them  with  such  an  excellent  report;     The  report  for  the 
year  stated  that  the  net  revenue^  with  the   balance  from  the  last 
accnunt,  was  £21^400,  out  of  which  an  interim  dividend  on   tbe 
preference  sharea  for  the  half-year  ending  June  30  last  at  the  rate 
of  6  per  cent,  per  annum  bad  been  paid,  and  tbe  directors  now 
recommended  a  dividend  at  tbe  same  rate  for  tbe  half-year  jus& 
endsd,   this    le living    a   balance  of    £10,0S0    to    carry    forward. 
Their  chief  fouree    of    prosperity    were    the    London    stations. 
and    in   these    they  had  invested   most   of   tbelr   capital.     Most 
of  the  Company's  in i crests   in  the  Bournemouth    Electric   Com* 
pany  bad    been    dtspoaed  of,  but  they  had    thought   it    best    to 
retain  some  interest  in  it,  and  had  secured  an  allotment  of  brdinarj 
shares  at  par.     As  regarded  their  provincial  companieSp  things  ha4. 
been  very  satisfactory*     The  gross  profits  on  the  Dover  station  laf t 
year  amounted  bo  £1,128,  as  againpt  a  loss  tbe  previous  year.  Mid 
it  had  now  got  past  the  stage  of  misfortunes  which  attended  most 
stations  when  first  started*     The  equivalent  of  H-cp.  lamps  con^ 
nee  ted  till  Dec.  31  wa%  iOJ37,  being  an  Increase  of  2,d\9  for  the 
year.     The  cost?  of  production   h^  besn    reduced   verv  much. 
Power  plant   had   been   laid  down  during  tbe   year.     They  bad 
always  asked  the  shareholders  to  regard  the  Richmond  station  as 
a  good  thing,  and  they  had  no  reason  to  say  otherwise  of  it  now. ; 
There   was  a  great    improvement   in   the   Company's    accounts, 
which  allowed  of  a  dividend  of  S  [>or  cent,  being  paid  on  the  share 
capital.     The  equivalent  of  0  512  in  8 -c-p.^  Umps  were  connected' 
to  the  mains  on  Dec.  SI   lasr,  this    being  an    increase  of    2  3S7 
during   the  year*     The   plant  and   mains   were  to   be  extended 
during  the  present  year.     Turning  to  the  ,  London  stations,  they 
had  adopted  a  broad  policy  in  deaUng  with  tbe  supply  of  electricity 
in  London,     They  had  built  two  large  generating  stations^  one  on 
the  north,  the  other  on  the  south  side  c^  the  river,  each  capable  of 
supplying  an  area  much  greater  than  the  surrounding  district. 
They  had  at   present   tbe  largest  area  of  any  electric   Ugh ti tig- 
company  in  Londpn.     He  v  emu  red  to  suggest  to  small  vestries 
who  miirht  be  thinking  of  starting  electric  light  to  ponder  whether 
it  would  not  be  better  to  get  their  wants  supplied  from  a  laree 
established  company — thetr  own,  for  ins tancs— which  bad  all  the 
plant,  etCt.  and  greater  technical  knowledge^     They  had  erected 
a  fine  station  by  tbe  Regent's  Canal,  thus  saving  a  great  deal  6f 
expense  in  carriage  of  coal,  etc.     Their  difficulties  in  St.  Luke*s 
and    Wandsworth   had   now    been   overcome.      The    building    at 
St.    Luke^s   was   finished,  and  was  capable   of  supplying   80,000 
8-c.p.   lamps  connected.    They  had  good  grounds  for  expecting 
the  demand  in  this  district  to  increase.     In  East  Hoi  born  current 
was   now   being  supplied.      At   West  Holb^rn   and  St.  GUee-io* 
tbe- Fields  they  had  secured  the  consent  of  the  local  authorities 
to  their  applications.    So   far   he   had  been  speaking  of  electric 
lighting   aloDOf    but   they   had   also   in    those   districts   a   large 
demand  for  electric  current  for   motive   power.      Special    mains 
bad  been  laid  for  this  in   the   principal    thoroughfares,  and    the 
batteries  would  start  that  very  day.    The  Wandsworth  station  was 
a  flue  buildings  situated  jnst  where  the  Wandle  joined  tbe  Thames, 
It  was  completed,  and  the  plant  now  installed  there  could  supply 
more  than  4tJ,0OD  Sep.  lamps  connected,  while  there  was  space 
in  tbe  building  for  ma^^hinery  to  supply  three  times  that  number 
From  that  area  an  encouraging  demand  had  already  sprung  up, 
and  in  Camberwell  there  was  already  a  considerable  demand   for 
motive  power  as  well  as  for  electric  lighting.     He  hoped  he  had 
satisfied  them  that  the  policy  they  had  adopted  bade  fair  to  be 
justified  by  experieuce  on  both  sides  of  the  river.     It  was  a  policy 
which  involved,  no  doubt,  heavy  expenditure  at  first  and  some 
delay  in  obtaining  a  substantial  revenue  in  return,  but  they  bad  done 
with  lartre  capital  expenditure  for  years  to  come.  They  had  paid  no 
dividend  yet  on  their  ordinary  sliares.   W  hen,  however,  they  allotted 
lOfOO^J  ordinary  £10  shares  la^t  December,  their  market  value  was 
£]5^  and  they  were  allotted  at  par  to  their  ordinary  shareholders  in 
the  pro|Jortion  of  one  share  for  three  already  held,  and  this  was 
equal  to  a  dividend  of  about  5  ^r  cent,  for  the  last  three  years.  He 
thought  he  might  say  that  their  prewnt  position  waa  very  satis- 
factory, and  that  they  bad  before  them  tbe  probability  of  a  targe 
and  lucrative  business. 

Mr.  J.  B  Sralthwaite,  Jna.,  in  sec  >nding  the  motion,  depressed 
bis  belief  that  the  future  of  the  Company  as  regarded  motive 
power  would  be  equal  in  importance  to  its  future  in  connection 
with  electric  lighting. 

The  report  was  iben  adopted,  and  the  final  dividend  on  the 
preference  aharea  declared, 

Mr  Sparka,  one  of  the  shareholders  then  proposed  a  resolution 
that  the  fees  of  the  directors  should  be  raised  from  £1  0(JO,  on  ^ 
scale  of  £54.K>  a  year,  dating  from  tbe  start  of  tbe  ITompany  [19^ j^ 
on  a  tike  basis  with  tbe  City  of  London  Electric  Lighting  Com- 
pany, whoee' directors  were  now  receiving  about  £5,000  a  year. 
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Mr,  Btohftrd  Bruli  proposed  ao  ameadmeiit,  '*That  the  saUne« 
of  the  directors  be  raised  to  £2.000  for  the  jfe^r  1898  only,  nnd  thftt 
At  the  next  tDeetiag  the  matter  be  af^am  eonitdered/' 

LorA  ftattnaore.  the  chairmaa,  Maid  the  costter  wa^,  of  course, 
one  for  the  shareholderf,  but  he  cnif^ht  exptaio  that  the  Compjiuy 
was  originally  intended  to  bo  founded  on  the  «ame  terrn^  as  the 
City  of  London  Electric  Lighting;  Company,  and  when  be  and 
his  co-directors  were  asked  to  join  the  Hoard  they  did  00  on  that 
onderfltandiaf^.  In  drawing  up  the  arthlo*!  of  association,  how- 
ever, the  persons  reapoosible  omitted  the  increase  clause,  and  the 
omiM-ion  wiii^  not  rJiBoovef>ed  on  til  it  was  too  late  to  alter  ic. 

Mr.  Sparks:  That's  it:  the  directors  have  now  tost  between 
them  £1,500,  and  stand  to  lose  another  £1,500  in  JH9t«  onlese  my 
resolution  is  passed. 

IfOrd  Ratlimor«;  We  were  obliged  to  accept  what  we  could 
get  -  the  £L»HXJ  only. 

Mr,  SiMurke:  Bat  the  Company  have  inadvertently  gained 
£l,rM>i,  and  the  directors  are  thus,  through  00  fault  of  their  own, 
having  to  do  our  work,  which  they  do  very  admirably,  on  a  junior 
clerk**  waives  — CM HJ  a  year  each.  My  motto  is^  *'  Pay  the  directors 
a  good  fee/*  A^  the  bible  sayp»  a  labourer  is  worthy  of  his  hiro, 
and  surely  oar  directors  are  th«*  same.  I  should  like  to  hear  the 
amendment  withdrawn, 

Mr.  Bruab :  I  am  told  by  the  shareholders  not  to.  I  cannot  now 
in  fairnefl«  to  them, 

A  Voice :  Well,  vote  against  tt. 

t«erd  ILathmore  then  put  the  amendment,  and  the  show  of 
hand«  counted  14.  Against  the  amendment  the  chairman  began 
to  count  the  hunds,  when  cries  of  *' A  tie  "  were  shouted. 

XfOr4  Rathmore,  however,  aaid  the  numbec  was  only  13,  and 
the  amendment  wa«  carried  by  one  v^ote. 

Amid  considerable  excitement,  Lord  Rathmore  thanked  the 
ahareholdersi  but  Mr.  Sparka  rem%rked  that  it  meant  that  they 
would  loee  £2,{)iHi  on  a  single  vote. 


HOUSE-TO-HOUSE  ELECTRIC    LIGHT  SUPPLY  COMPANY. 

The  tenth  ordinary  general  meeting  of  the  House- to -Ho  use 
Electric  Light  Supply  Company,  Limited^  was  held  on  the  II th 
lost,  at  Winchester  House,  Old  Broad  atreet,  E.C.,  Mr.  H.  R. 
Beeton  (the  chatrman)  presiding. 

The  ClialniiAD,  in  moving  the  adoption  of  tho  report  and 
accounts  (published  in  a  previous  is^ue),  said  r  The  extenffion  in  tho 
domand  for  electricity  has  continued  undiminiehed,  and  a  further 
reduction  in  the  cost  of  production  has  boon  ejfected  i  so  Uiat  our 
increased  revenue  has  ai^ain  been  earned  without  any  appreciable 
addition  to  our  oitpendicure,  and  the  increase  of  profit  is  larger 
than  in  any  previous  ye%r  in  the  Company's  history,  fo  regard 
to  the  future,  the  applicntions  so  far  received  from  new  con^ 
numers  during  the  current  year  exceed  those  received  at  the 
oonrespooding  dato  lai^t  year,  and  although  the  cost  of  pro- 
daetioii  cannot  be  indefinitety  reduced,  there  \b  no  reason 
to  bolievo  that  6naljty  has  been  reached  in  this  particular. 
Uef erring  to  the  free  wiring,  Mr  Beeton  said  :  Alone  among  tho 
electric  lighting  companiei>  in  the  Metropolis  to  day,  we  are  pro- 
{Hired  to  give  householders  a  limited  installation,  not  only  froo  of 
all  initial  expense,  but  free  from  any  additional  charge  for  o\ac 
tricity.  W^e  believe  that  when  consumers  realise  that  they  can 
enjoy  the  electric  light  without  incurring  any  capital  ex(»ondtture, 
and  especially  leaaenotd  consumers,  whose  ex^ienditure  would  not 
benefit ^^heir  own  property,  many  will  be  disported  to  adopt  the 
electric  light  in  preference  to  sas,  and  as  we  can  make  a  Urger 
profit  on  the  same  namber  01  lights  in  the  form  of  many  small 
tnstalUttons  than  in  the  form  of  fowor  large  installations,  it  will 
pay  UB  to  expend  the  capital  oeoessary  to  extend  our  businese  in 
this  way. 

The  fe\)Otl  and  accounts  having  been  ado  pled » 

Tho  CbalraaB  tnoved  :  "That  the  following  dividends  be  now 
d«otar«d  outot  the  net  ptofiteof  the  undertaking  for  tho  V2  months 
mMi  Dec.  31,  1H97-HMUiMly,  tbe  remaiiider  of  a  dividend  of  7  {tor 
e«Qt*  on  the  pr'-f-^r^nr^  .hares,  and  on  the  ordinary  shares  adivi<lend 
of  4  per  cent  »r  " 

This  was  PC-  _,  Mr.  W,  R.  Davle«,  and  carriotl. 

Mr.  W.  Pa^tt  (iiiMnihging  director)  proposed  the  re  election  of 
Mr.  Beeton  and  Mr.  Ciermain«i  as  directorB  of  the  Comiiany.  He 
roinarkod  that  tbe  chairman  was  their  oldest  director,  having  been 
witti  tbem  almoat  from  the  be^nning.  Both  Mr.  Beeton  and  Mr, 
Ctermaine  bad  been  with  tbe  Qimpany  through  all  the  uphdl  work, 
and  bad  served  for  many  years  without  fees. 

Mr.  W.  W,  Leiae  seconded  the  motion,  which  was  carried 
unanimously. 

On  tbe  proposition  of  Mr,  Frovt^  seconded  by  Mr,  LAwnr, 
M«Mre.  Miall,  Wilkihi»  Handall,  and  Co,  were  re  elected  audttora. 

A  vote  of  thankfl  to  tho  chairman  termtnatail  the  meeting. 


BRITISH  INSULATED  WIRE  COMPANY. 

The  report  for  the  eight  months  ended  l>ec,  Til  shows  a  profit  of 
"""  "  '  ^^^g  admtnistrataye  ejtpenws,  interest  on 

1  OQ  ibe  preference  abttrae,  ftnd  wrsttog  oli' 
I '>n  of  the  preliminary  and  raooafltmetioo 
t'(M^:n'<o  £17,754.  from  which  the  diffvolora  reeom 

mon  ]   .  nite  of  15  per  cent,  per  ftaMoiii  on  tlie 

onii  ttiontha,  leaving  £l,l}'i$l,  of  whtrb  the 

dirL  ^it^fer  to  patentfland  goodwill  account 

£1,  i  tl.3J, 

1  I  oral  moeUng  of  tbe  ah*r«boldors  of  thE« 

CowpAn)^  i«rio^  w  or  lis  art  i^t  Prtsoot,  LaooMbiro,  wm  bold  tbia 


Mr.! 


week  at  tbe  Exchange  StatCon  Hotel,  Mv«r;itioL 
Hrigg,  chairman    of    tbe    board    of    ditiatocii» 
were  also  present  Mr.   E.  K,  Muvpmtt.    Ilr.  B/ Z. 
Mr.  J.  B.  Atherton,  and   Mr.  J.  R.  Peftrvm,  direcrtomi 
Leslie,  solicitor  ;  Mr.  K  Iward  Tracey,  serrnlery  :  and  a 
number  of  shareholders* 

The  CtialrmAo,    in   moving  the  adopUon   of    tbe 
accounu«    expressed   tbe   pleasure  of   Use  direeior^ 
tho  shaieholders  tinder  such  happy  olroanuitAfieM 
already  found   it  necessary  to  enlarge   Ui«fr  woduti 
and  further  build ingn  were  in  progress,  in  Ofd«r  fio  fOi 
keep  pace  with  tho  orders  in  hand.  Fortunatttly,  th'^~ 
at  Preeoot  was  large  enough   for  the  eiteiuiioiM 
already  a  competent  suthority  had  informed  him 
the  most  complete  and  best  Uid  out  workn  in  tjhi 
the  new  company  took  over  the  bosinesB  tbey 
of  orders  on  hand.     Tho  figure  now  stood  at 
sonally  he  felt  conlident  that  ere  lofig  they  imald 
ifisue  of  capital  in  orri'-r  ut  Li-i^p  pace  with  the 
He  wa8satiM(Jcd  Umi  )  employ  a  very 

protiiabiy.     Ho,  ther  entitled  to  eo&irrsitt] 

holders,  both  as  to  what  th«y  had  already  done 
lent  pro»|)oct  before  them. 

Mr.  Berry  seconded  the  motion,  which,  alter  a  Mil 
was  unanimously  adopted^  and  a  dividend  was  di 
mended. 

On  the  motion  of  Mr.  MaepratI   the  rf  Uriag  direeii 
W,   M.   Brigg   and    Ferraoti,  were  unaninaoiitly  r 
Messrs.  Chalmers,  Wade,  and  Co.  were  reappoint^ 

A  hearty  vote  of  thanks  to  the  cbaimyui  and  df 
the  proceedings. 


LIVERPOOL  AND  DISTRICT  LIOHTING 


\G  con 

1  DiairtJ 
of  tkmQ 


Tho  annual   meeting  of  the   Li%'erpool  and 
Company  took  place  laat  week  at  the  offioee 
Hackin'S'hey,  Mr.  Hill  Holme,  chairman  of  dl 
We  are  indebted  to  the  Liirffto'A  Jonrmed  ^f  C^bssssi 
following  report : 

Tbe  CiMlraMtt  said  they  wore  ttow  wpgdyip^  d 
their  custocners  from  two  siatioiis,     ThaX  M  Wall 
plete  so  far  as  it  went,  for  they  had  foft  oogioee  waA\ 
plete  there,  and  wore  suiiplying  a  nmiairtwelila 
tricity  there.     They  supplied,  or  bad  ocdess  kx^ 
their  station  was  ccjuipped  with   tbe 

.T    -' 'paI  engioecr'- -      t-   was  cafiebte  ol 

I  supply  :<  '  and  double  llile  by 

I .  ,^.    At  <!ate«c:  -     .L.J  ji.td  not  beoQ  eo  f 

tintshod  building,  but  owing  to  the  engineerfng 

unable  to  got   permanent  enginen,  aitd  had, 

a   (lortable  engine.      There    wa^    a    laW  d 

lighting   in    the    neighbourhood,  and    t£ey 

hobid  orders  for  451   lights,  so  that  they   bed  a 

lights  ordered  or  supplied.     Of  course,  aft  tbey  huA 


only  just 
dividend, 
supplying!  - 
would  be  III  tlie  nt 
eipeuHOS  and  put  -^ 
course  the  cost  of  011 
much  greater  than  ^' 
their  business  tbe  c^^^ 
They  had  eodeavou  r 
but  cotmttuition  w.v 
larg* 
high 


V  could  not   be 
^ee  were  large,  bat 
I  r  om  eaob  etatioQ  ^ 
ruture,  they  would  I 
<»ne  ^de   to  tmf  % 

berofl^tov 

tber.MtdMai 

*  '-  r«la«|fi 

,      :dt 

i.     Tbey  were   di 
^Y  work.     They  would 


Garaton  District  L  ouncil  h^i  decided  to  undertake  to 
•olvoe  with  electric  Ugbt^  but  tbey  miffht  finally  see 
their  ways,  and  aak  the  rom|iany  to  again  t*ke 
Me  was  aorry  to  say  that  8ir   VViUlam  rorwood  I 
poi^ition  of  director,  as  he   wa^  leaving  tbo 
tbey   had    filled   the   vacancy   by  tbe  etooftin 
Beaver»  a  member  of  tbe  Waterloo   DIetrkt 
already  done  them  some  «ervico,     Wttb  thm  cmll 
shareholders,  they  had  plenty  of  money  to 
and  they  moit  reg^ta 
of  the  Company  beu  ^»ly 

lighting  had  beoome  .^.^  i-^^ a 

the  C^om^iany  were  good.     He  was 
this  year,  bot  tbey  hoped  that  next 
or  3,0UQ  liy{hu  supplied  by  tbmr  ptiiiBi 
would  be  m  a  poaiUoo  to  [lay  a  diTideod, 
ol  the  report. 

Mr.  Vea  Se%^  seeoiidwL 

The  dMlnwwt  replyini^  to  ijMiiiPt.u^tia  trj  io«  m\ 
tbey  obwftd  m  nM  of  8d«  ptit  anil  In  W«l«rloQw    la 
llgbie  JncreMed,  tb^  wooM  be  able  lo  rtd«i»  1^ 
more  money.     Ttiey  had  oooMered  tbe  qeeeUflU 
wires  free^  but  they  could  ftot  tlo  thta     Tti«y 
cheaply  as  poasiblei  however. 

The  resolution  wm  carried. 

On  the  motioci  of  the  CTIiiliMaa,  aeoofiaea  ojr 
Mr.  H.  CuuningbaiD  was  re-elected  a  diftetor. 

Tho  Cbatrfii^it  i<><>vad,  Mr.  IfShytor  eteoi^dgd,  a«d  ii 
that  Mr.  1  «»k«ll  be  re-«boted  %  dirMtec 

Mr.  VV.  ri  was  rv  etooted  Mdctor,  oft  tkt 

M'AlllM«r,  aaoooded  by  Mr.  Bany. 

It  was  raaolrod  that  tbe  next  anao*! 
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i  moved  a  yote  of  thanks  to  the  chair mao. 
I B.  JoB«0  seconded. 

in  response,  said  there  was  little  doubt  that 
og  they  woold  be  in  a  very  satisfactory  position. 
ioncliided  the  prooeedings. 


GATESHEAD  TRAMWAYS  COMPANY. 

liztaenth  annaal  meeting  of  the  shareholders  of  the 
id  mud  District  Tramways  Company  was  held  this  week 
dopdt,  Sunderland -road,  Gateshead,  Mr.  C.  R  Greene, 
D»  |»eslding. 

anoAl  report  stated  tha^  an  agreement  had  been  entered 
ween  the  Company  and  the  British  Electric  Traction 
ft  Limited,  which  was  unanimously  accepted  at  the 
inary  meeting  held  on  Dec.  9  last.  The  scheme  was 
sonsideration  by  the  Gateshead  Corporation  and  the 
Urbao  District  Council,  whose  consents  were  necessary 
le  arrangement  came  to  could  be  carried  into  effect.  Under 
tie  of'  the  agreement  made  with  the  British  Electric 
Company,  Limited,  a  director  of  that  company  must  be 
to  additional  director  of  this  Company,  and  the  directors 
I  that  Mr.  Kmile  Garcke,  managing  director  of  the  British 
Traction  Company,  Limited,  should  be  so  elected. 
iport,  and  a  dividend  of  2  per  cent.,  free  of  income  tax, 
led,  aod  the  re-election  of  Mr.  H.  Carrick  and  the  appoint- 
Mr.  £L  Garcke  as  a  director  were  agreed  to. 


NGHAM  ELECTRIC  SUPPLY  COMPANY,  LIMITED 

nnaal  meeting  of  the  Birmingham  Electric  Supply 
ft  Limited,  was  held  at  Birmingnam  on  the  lOch  inst., 
ry  Backley  presiding. 

balnnam,  in  moving  the  adoption  of  the  report  (published 
St  iseae)  gave  figures  showing  the  large  increafe  of  busi- 
X  by  year,  not  only  amongst  manufacturers,  but  also  in 
ential  suburbs.  They  bad  been  approached  by  the  Cor- 
to  dispose  of  the  business,  but  the  matter  was  still  under 
ideration  of  the  Council  Committee.  Whatever  was  the 
le  shareholders  would  be  consulted.  In  con8e<|uenco  of 
al  oatlay,  the  directors  thought  it  advisable  to  increase 
al  from  £200,000  to  £300,000  by  the  creation  of  20,000 
U  shares  of  £5  each. 

port  was  adopted,  aod  a  special  resolution  with  regard 
creased  capital  was  carried. 


lEFFIELD  TRAMWAYS  COMPANY,  LIMITED. 

leral    meeting   of    the    Sheffield    Tramways    (^ompany, 
was   held  on   the   10th   inst.  at  the  offices,  23,  Queen 
street. 

S.  miBswerlk,  who  presided,  stated  when  the  liquida- 
meooed  they  had  a  balance  in  hand  of  £297.  16s.  ;  since 
ir  receipts,  including  £27,904  paid  them  by  the  Sheffield 
ioD  for  their  effects,  amounted  to  a  total  of  £47,395, 
^expenditure  for  the  same  time,  including  £5  139.  3d.  per 
paia  to  the  shareholders,  exactly  balanced  that  sum. 
IS,  however,  a  small  sum  of  £118  in  excess,  arising  from 
bfaat  some  of  their  securities  realised  more  than  had  been 
ed,  and  this  they  proposed  should  be  handed  over  to  Mr. 
leir  secretary,  in  addition  to  the  sum  specially  voted  to 
le  last  meeting. 

reheiAer,  in  thanking  the  liquidators,  said  the  Company 
)d  the  town  well  and  met  a  public  want  for  several  years, 
f  little  return  in  the  way  of  dividend,  and  now  they  were 
too  to  forfeit  about  one-half  of  their  original  capital.  Such 
9^  were  not  calculated  to  encourage  private  enterprise  in 
rtiOD  for  the  future. 


DOVER  I LECTRICITY  SUPPLY  COMPANY. 

inoal  meeting  of  the  Dover  Electricity  Supply  Company 
at  the  station,  Park-street,  last  week. 
mtaoi  Cnmdall  (Mayor  of  Dover),  who  presided,  in 
the  adoption  of  the  report,  said  the  accounts  for  1S97 
» gross  profit  of  between  £1,100  and  £1,200,  or  to  be  more 
1,127.  17s.  5d.  No  dividend  was  proposed,  the  profit 
ppUed  towards  the  payment  of  the  fixed  charges, 
es,  aod  interest  upon  loans.  The  units  sold  in  1896 
i  to  154,21 0,  and  the  units  in  1897  amounted  to  243.111, 
rease  of  58  per  cent,  in  units  sold  in  1897  as  against  1896. 
port  was  adopted . 

e  motion  of  Mr.  Van  Tromp,  seconded  by  Sir  W. 
1,  Messrs.  C.  \V.  Bagshawe  and  R.  P.  SoUons  were 
i  directors. 

motion  of  Mr.  Kdwln  seconded  by  Mr.  Beeton.  Mr.  R. 
I  was  re-elected  auditor. 

I  nK>tioo  of  Mr.  SAwla,  seconded  by  Mr.  Van  Tiomp, 
thanks  was  passed  to  the  chairman  for  presiding. 


BOB    ELECTRICAL    INSTALLATION    COMPANY, 
LIMITED. 

n:  M.  Drury  Lavin,  Esq  ,  chairman  ;  H.  L.  Prior,  Es(|., 
hairman  ;  Tonman  Mosley,  Esq. ;  Edward  Riley,  Esq. ; 
ifiky,  Esq.t  managing  director ;  A.  A.  Somerville,  Esq.; 


Rev.  R.  H.  Whitcombe.  Consulting  engineer :  Mr.  A.  H.  Preece. 
Engineer-in-charge :  Mr.  A.  E.  Farrow. 
Report  of  the  directors  to  the  shareholders  for  the  year  1897  : 
The  number  of  lamps  installed  on  Dec.  31,  1897,  was  equivalent 
to  4,985  of  8  c.p.;  since  that  date  395  have  been  added.  In 
the  course  of  the  year  a  new  engine,  twice  the  size  of  the  original 
ones,  has  been  added,  and  the  storage  cell  capacity  has  also  oeen 
doubled.  Extension  of  mains  have  been  maide  in  St.  LeonardV 
road,  Osbome-road,  and  King's-road.  The  net  profit  for  the  year 
is  €1,256.  16 j.  7id.,  as  shown  on  the  net  revenue  account, 
and  out  of  this  sum  the  directors  recommend  that  a  dividend  of 
4  per  cent.,  free  of  income  tax,  be  declared  on  the  paid  up  capital 
of  the  Company,  the  dividend  on  the  new  shares  heing  calcnlated 
from  the  dates  of  allotment  and  call.  This  will  ab#orb  £652. 
7s.  4d  ,  leaving  a  balance  of  £604.  9s.  S^d.  to  carry  forward.  The 
directors  have  now  been  in  office  for  two  years  without  any 
remuneration  whatever,  and  in  view  of  the  very  satisfactory  pro- 
gress of  the  Company  they  will,  at  the  general  meetinf^,  ask  the 
shareholders  for  a  vote  on  account  of  their  past  services.  Mr. 
A.  VV.  H.  Good  resigned  his  position  of  secretary  of  the  Company 
in  the  early  part  of  the  year,  and  your  directors  did  not  con- 
sider it  necessary  to  appoint  another  permanent  secretary,  as 
Mr.  A.  W.  Shipley,  in  addition  to  being  a  director  of  the  Company, 
kindly  accepted  the  position  of  managing  director,  and  the  Board 
consider  themselves  very  fortunate  in  securing  his  valuable  servicee. 
lo  is  proposed  to  issue  the  remaining  capital,  £5,000,  during  the 
current  year.  The  directors  recommend  that  the  shares  be  issued 
at  a  premium  of  2$.  6d.  per  share,  and  any  shareholders  desiring 
an  allotment  should  apply  at  the  Company's  offices  for  a  form  of 
application.  The  allotment  will  be  pro  rata  to  existing  holdings, 
but  any  shareholder  not  applying  within  one  month  of  the  date  of 
this  report  will  be  deemed  to  have  renounced  his  right  to  an  allot- 
ment. Current  is  now  being  supplied  at  7d.  per  unit,  but  the 
directors  hope  to  reduce  the  price  to  6^(1.  when  8,000  lamps 
or  their  equivalent  are  installed.  This  reduction  in  Windsor  is 
equal  to  3d.  per  1,000ft.  of  gas.  The  retiring  directors  selected  by 
ballot  are  Mr.  Tonman  Mosley  and  the  Rev.  R.  H.  Whitoomb^ 
who,  being  eligible,  offer  themselves  for  reelection. 

Revenuk  Acxx>unt,  Year  ended  Dec.  31,  1897. 

Dr.  (leneraUon  of  Electricity.  £      s.  d. 

Coal    or    other    fuel,    including    dues, 

carriage,  unloading,  storing,  and  all 

expenses  of  placing  the  same  on  the 

works    £463    4    2 

Oil,    waste,    water,    and    engine-room 

stores    83    9  11 

Wages    and    gratuities    at   generating 

station 182  14    9 

Repairs  and  maintenance  as  follows  : 

buildings,   £28.    19.^.  ;    engines   and 

boUers,  £14.  158 4.314    0 

773    2  10 

Distribution  of  Electricity. 

Wages    and     gratuities    to    linesmen, 

fitters,  labourers    3  14    9 

Repairs,  maintenance,  and  renewals  of 
meters,  switches,  fuses,  and  other 
apparatus  on  consumers' premises    ...        13    7 

4  18    4 

Rents,  Rates,  and  Taxes. 

Rents  payable 35    8    4 

Rates  and  taxes     27    6    0 

62  14    4 

Management  Expenses. 

Directors'  remuneration  — 

Proportion  of  salaries  of  managing 
engineers,  secretary,  accountant, 
clerks,  and  messengers  as  certified  by 

the  chairman  177    5    3 

Stationery  and  printing 26  18  11 

General  establishment  charges 30  10    4 

234  14    6 

Law  and  parliamentary  charges 7    0    0 

Special  Charges. 

Insurance,  etc JU)  12    9 

Fees  to  auditors  of  Company 15  13    0 

Cost  of  temporary  plant 62  11    8 

—  1U8  17    5 

Total  expenditure  1,191    8    2 

Balance  carried  to  net  revenue   541  17    9 

£1,733    5  11 

Cr.  £  s.  d. 
Sale  of  current  per  meter  (52.095  units)  at  7d.  per 

B.T.U.,  less  discount  and  bad  debts 1,435    5  10 

Sale  of  current  under  contracts 117  13    5 

1,552  19  3 
Rental  of  meters  and  other  apparatus  on  consumers' 

premises 33  11  10 

Rents  receivable  .« 52    9  8 

Transfer  fees 0  18  6 

Pupil's  premium 33    6  8 

Amount  refunded   by  contractors  against  cost  of 

temporary  plant 60    o  0 

£1,733    5  U 
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Uknkhal  B^i^Mii  SiieKT,  Dfa  31 «  1807. 

C'ftpitd  ftccourtl— amount  r«<?eived 19,900 

Sundry  triuJe»tnon  and  othorei  citia  OQ  otinitrticUtyn 
of   pUnt  Ktid   roaohioory,    fuel,   storM,   eto.,    to 

I)«c.  ,11,  1897 -  5,Hft4 

Sundry  c rod i tori  on  open  Accounts    ♦.,,., 14*2 

Forfeited  ^haret  ,     ,.„ ,.. I 

Not  revenue  Account— bAlancc  ut  credit  thereof......  1,256 


£27,235    3  10 

Or,  AseeU. 

C^itAl  account t-Hnnount  expended  for  frorka    20,468  18  10 

Stores  on  hftnd  Afc  Flee,  31,  1S07  :  coaI,  £4.  12$,  M.  : 

oili,   wAiite,  etc,   £47*   Tit*  9d,  :  general,  £874. 

*>    '-iJ         , ^ ..,..,....,... 926     «     4 

8ii  ■'' om  on  Account  of  contrACte  in  oourae  of 

<        ;          n    378   12    2 

J*reiimm»rv  ©xpen»ee ..,.*     ....  418  IB    2 

Sundry  debtors  for  current  supplied  to  Dec  31, 1897  924  10    0 

Otberdebtorn    ... 2.128    5    3 

CAsh  At  bftnkerfl  And  in  hand 1989  13    I 


£27  235    3  10 


SHEFFIELD  ELECTRIC   LIGHT  AND   POWER   CO)IPANY. 
LIMITED. 

Tbe  report  of  tbe  directors  of  ihe  Sheffield  Electric  Li(?ht  And 
Power  Company,  Limited,  for  the  pAst  yoAr  stAter  that  tho  net 
profit^  including;  a  bAlanoe  of  £99  brought  forwArd^  u  £11,492, 
which  it  19  propipicd  should  bo  appropriated  aa  followt :  interest 
on  debeT»ture#,  £J,li*rj ;  in  payment  of  a  dividend  of  12^  j>er  cont.« 
free  of  income  tax,  £9,4G4  ;  And  carry  forwArd  £903.  The  last 
issue  of  shAres  At  £2  t»remium.  which  was  wholly  taken  up, 
realfMd  a  premium  of  £3,792  Thi#  was  applied  as  follows  :  to 
comtM  oi  inj^r  capitAl.  £2(M»;   to  depreciation  fund.  £l.9<)3, 

mnkin;^'  i  L3  ;   and  to  reserve,  £1,689,  brin^^ing  that  fund 

up  to  £^  N  r.  ^Jn  .Jan.  1,  1897.  the  price  o(  current  was  reduced 
from  6d,  to  5 J.  per  unit,  and  an  increased  demAnd  followed.  The 
Atmnint  derived  from  the  sale  of  tbe  current  was  £14,319,  as 
AffAlnst  £II,25H  in  1896.  During;  the  past  year  £19  980  hAd  been 
exftended  u|v)n  machinery,  mains,  and  other  appliances,  being 
£1,600  more  than  m  the  preceding  year.  The  aireotom  in  July 
laet  not i tied  their  inability  to  accept  new  customert  for  Attach- 
ment  before  ('hri<^tmA*«  on  account  of  the  strike,  but  new  machinery 
had  now  bern  laid  down.  At  tho  anno  At  meeting  the  shareholderp 
will  be  A/?ked  to  Approve  of  nn  atfreement  for  tho  i^ftle  of  their 
undertaking  r^  ihe  Coi^»ofation.  The  capital  expenditure  iw  fixed 
At  £124,472.  and  the  Corporation  A|?ree  to  pay  £220  Sheffield  2j  f?er 
oeot.  redeemable  utork,  or  £213.  8a,  in  cash  for  each  £JO«i  ol  the 
OApitAl  prD[)erty  expenderj  by  th<*  OompAny.  The  sale  tAkee*  place 
AA  f rom  Dec.  31.     Tht     "i  "  '        are  to  receive  a  dividend  of 

10  per  cent,  {ter  annur  ud  u[t  capital   until  tho  com 

Ikletion  of  the  >ale,  atiM  a,.-  ',u,v f^  aflvii*e  the  phariUiohlcrM  t*i 

accept  these  tetms. 


OXFORD  ELECTRIC  COHPANY,  LIMITED. 

IHrectors:  Sir  Henry  C.  Manoe,  CLE,,  M.I.C.K,  (cbairmAti)  ; 
jAtnts  VV.  BatcIav  ;  Alderman  Hobert  Buckell,  J. P.  ;  L.  A.  Selbv 
Bigffo,  M*A.  ;  John  Irvin};  CourteoAy,  M.A,  Chief  enin'^ooi' '  ^* 
J.  Rea,     BeoretAry  :  Henry  Keles. 

Ileport  of  Uie  directors  (with  abstract  of  Accounts)  to  be 
pubmitted  to  the  ehAroholder^  at  the  seventh  ordinary  general 
meetlott  to  be  held  at  the  lUndolph  Hotel,  Oxford,  to  day 
(Fridag^,  at  3.m»  p  m.  : 

Tbe  revenue  Account  shows  a  protit  for  tho  year  of  £3,5lD<i. 
17i.  6d,,  to  which  ha*»  to  be  added  £13.  17».  6d.  (the  dilferenco 
between  rh^  rer«Mff(M  from  (ihare  premiums  and  tho  expenseti 
ettendr  lion  of  the  old  debonturos)  and  £537.  7".  Od  . 

tbe  An  »rwaril   from   last  year's  account,  making  a 

total  at   ti,..i-..  _-.    ri.     After  dodurrf-  -  +' V  t5s.  2d.  on  account 

of  tho  oxpetkses  Attondins  issue  of  -  cApital,   and  pro- 

tidlntf  £1,499.    Is.    lt>J    %t   debenfj  _  loAn    interest,    tlie 

AVAilable  bolaoce  is  5d.,  which  the  directors  propose 

to  Afiproprijite  as  folli  to  a  fund   to  provide  for  future 

reoewAls  of  mAcbinery  unJ  plant.  And  £2,327.  8s.  in  payment  of  a 
dividend  At  the  rate  of  5  per  cent,  per  annum  ufion  the  OApitol 
(tbe  new  sbAres  irsued  in  MArch  rAnking  for  dividend,  as  pro- 
vided  by  tbe  prospectus,  from  tbe  AverA|;e  date  of  (leyment 
of  tbe  ieetalaienu  tU»ut^„H\  leavini;  a  balar^co  of  £18  17m.  5d. 
to  be   corHod     f  .    next    yeorw    account.     The    £25.»HJ0 

ef    5  per    cent  irrp    out«tjindin|r   at    the    date    of    last 

.  eoeoents  hav©  Uim.h»  i<^Ji3omo4l  at  a  bonus  of  5  per  cent.,  and 
refileoefl  by  nn  tsfiuQ  of  £*i^  (KM»  debenture  stock  at  4  per  cent. 
Intere'* :  r  um  in  iha  xeoei  vorl  on  a  f  u  rther  issue  of  2,i  H  K  >  shares 

meile  r  4At  mio&ad^  the  bonus  |iAid  on  the  redem|iiio4i 

of  tbe  a^^^.....^^  ^1^^^'  ^7**  ^^*  "  ^'"'^''  ^^'^  ^>^^  carried  to  tbe 
reveoee  eeoount.     Theexiteesi  u'  the  iseue  of  tbe  new 

debentures,  Ittdudiafp  Ibe  sum  ri  ,  which  prevloMsly  stood 

lo  tbe  debit  of  capital  account,  amount  to  ftiCiH.  5a.  6d.,  whereof 
£902.  lAi.  2r|,  bos  been  debt  led  to  tbe  revenue  of  the  year;  and  the 
belADoe  cerriad  forward,  to  bo  hquidAtod  out  of  tbe  reveaue  of  tbe 
next  two  yeero.  Tbe  frroes  reoeipU  bAve  been  to  eocee  extent 
•IIMed  by  A  reduotlon  in  the  price  of  current  Ut  consumers  ok 
ffOtt  Jen.  1,  1897.  but  the  direetois  contideotty  oxpoct  that  tliis 
liberal  poliey  will  yield  AdvenU^eous  resulu  in  the  near  future, 
flifiee  Ibe  tMi  reflort  %0i»^  8 cp.  tenipa,  or  the  ei|uivalent,  have 


been  connected  with  the  mains,  brini^ini^  tbe  total  oi 
up  to  tbe  e«juivale»t  of  21,364   8-cp.  liwpa.     Tbe  , 
^cnerAting    station    Has  been   iocreeeed  dorifiic   ib« 
fiOO  h.p.  engine  And  a  boiler  of  200  h.p%  eai|iA43ley.     A 
former  stAtion  bAs  also  been  etjutpped   lb  Bbipeuveli  I 
additional  traneformere  connected  to  tbe  tyileai*    A  '^^ 
iron  pipes  hae  been  lAld  from  th*  wnj.ir.  ni  Osoof^J 
position  in  the  city,  to  provide  f'  ^oe  cd  Ibilj 

feeding  system,  And  to  enable  the      ,  ,  .     ^  be  eoatf4  . 
from  the  works.     The  cost  of  tboso  oadttioiit  to  jgjjjf^* 
sions  has  been  provided  by  tbe  prooeede  el  tbe  12,(1011  efcl 
during  the  yoAr.     The  dfirectors  who  retire  by 
J,  VV.  Barclay  and   Mr.  Alderman  Buckell,   who 
for  re  election.     The  auditor,  Mr.  W.  8.  C/orver, 
re-election. 

Ej(VK!<UB  AlX.X»U?it,    Vf.^K   KVIiKI>  Dsc,  3I«  Uf9i| 
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TRACTS  FOR  ELECTRICAL  SUPPLIES. 


CONTBACTS  OPEN. 
m^ — Tendere  will  be  caU«d  ihortly  for  olectrie  inBtallA< 
it  mxkd  power.    Farticulara  may  be  obtAined  from  the 
be  town. 

Ktu — Tenders  are  InTited  for  the  additlona  and  ex  ten- 
I  electric  lighttng  at  the  City  (■harabere.  For  particulars 
ling  cotumns.  Teo^eni  by  March  22. 
Ttie  Corporation  invite  tenders  for  the  electric  wiring 
■d'lir^et  yard  and  premium,  full  parties lai^  of  which 
notber  column.  Tenders  by  April  12. 
umd  (Pr Alice). — Tenders  are  invited  for  lighting  the 
£iricity  or  otherwito.  Particnlare  ar^  to  b^  obbkint^d 
tenderf  addressed  to,  Municipal  tVuthoritiee  at  above 
LTtment  Loire]  by  March  til. 

nd.'^Tho  Vestry  Invite  tenders  for  the  i^upply, 
nd  erecfeioD  at  their  central  station^  Liihofl-roadf 
ttd,  of  Tarions  plants  full  particylars  of  which  appeivr 
column.     Tetidera  by  March  SL 

^Tbe  Secretary  of  State  for  Indk  in  Council  announces 
mo  allowed  for  the  receipt  of  tenders  by  the  Chief 
Sot  Irrif^tioo,  Madras^  for  the  utilisatioD  of  water 
le  Petiymr  Lake  hae  been  extended  from  Oct«  31  j  1S07, 
S98. 

[PcWtim).  —Tenders  are  invited  for  electric  in  alalia* 
Hhc  and  privat43  lighting  and  for  power  transmission 
e,  to  commence  from  Feb.  1,  1899.     Particulars  are  to 

from,  and  tenders  addre»»ed  to»  Municipal  Anthoritiee 

Belgium,  by  April  1. 

rla  (SgjrptX— T^ndere  are  invited  for  indiaruhber  tubes, 
I  Poet  and  Tdegrapb  Uepattment.     SpectB  cat  ions  may 

£rom,  and  samples  inspected  at,  the  Gabbary  Stores, 
I  «re  to  be  addreaeed  to  the  President  of  the  (.'Ouncil  of 
yon,  C&iro,  by  March  2S. 

{DamnArkV — For  complete  establishment  of  eleotric 
orka,  etc  SpeciEcations  are  to  be  obtained  from 
Udv^lg  for  ElectricLtatsv3erket,  Bn^fi^rer  Ed  v.  Lau, 
sr  (£3.  3e.)  to  be  retnrnad  on  receipt  or  bona  tide  tender, 
» addrneicd  the  same  at  Kolding  by  March  24, 

{ppnia)L — Tenders  are  required  for  the  sole  rt^bt  of 
jn^  by  electricity  for  2t)  years.  The  deposit  recjuired 
mt  (350  provisional),  Particalart  are  to  be  obtained 
anders  addressed  to,  the  Local  Government  AdminiAtra- 
aneQtj  either  at  Madrid  or  Zafra.  Tenders  by  March  29. 

— Tffl^era  are  invited  for  the  aupply  of  the  lighteet 
m  of  motor  (to  be  complete  with  tank^  tender^  or  other 
%  capable  of  developing  enerj:^  of  9  h.  p.  on  brake  test, 
ixwolution  of  5<XJ  per  minute,  DimenfiionB  and  total 
liiA  machine  to  be  sent  to  Mr.  B.  Morley  Fletcher, 
,,  7,  Tlctoria-street,  Westminster. 
^The  Electric  Llirhting  Committee  are  prepared  to 
a  responsible  firms  full  detailed  offers  for  carrying  out 
jnt  of  the  Ipswich  Electric  Lighting  Order,  1^97,  inciud- 
ipiQ  which  the  uBdertaking  could  be  acquired  by  the 
I  ab  E^i-tain  dates  if  m  deaired*  Offers,  endorsed 
to  be  »et>t  to  the  Chairman  of  the  Electric  Lighting 
I  Town  Hall,  Ipiwich,  by  March  25. 

are  invited  by  the  Town  Council  for  the 
_  I  for  an  electric  lighting  station  on  the  site  of 
f  ^Mfworks,  Stockport,  ^^an titles,  etc  ,  obtained 
ir,  Mr.  8.  Meunior,  Mil  I  gate  Works,  Stockport. 
taotractors  will  be  required  to  deposit  the  sum  of  £2, 
I  be  retomed  on  the  receipt  ot  a  bona  fi^de  tender. 
)fci  sent  in  b;  12  noon  on  March  24. 
-*C«ovnpetiltive  plana  and  efitimatos  are  invited  for 
I  Ik  new  ff^oeratlnir  station.  All  information  may  be 
MB  the  ^ectrical  Engineer,  Walness-road,  Salford,  on 
j^jui^  Sealed  plaae  and  estimates,  endorsed  ''Me 7 
Mft^md  to  the  Chairman  of  the  Eiectric  Light  Com- 
Jip  delivered  at  the  oMce  of  Mr,  Haml.  Brown,  town 
^B*lli  Salford,  by  9  a,m,  on  25th  inst. 
-4ht  Gorporatioo  invite  tenders  for  the  eleotric  wiring 
MMb  ■■jflum  and  premises  at  Rowditch,  Derby.  Bpeci- 
MCi,  may  be  obtained  from  the  Engineer  and  Manager 
llvk  Lightinf^  Works,  Sowter's-road,  Derby,  on  payment 
will  be  returned  on  receipt  of  a  bona  iido  tender. 
•  Asylum  Lighting/*  and  addressed  to  Mr.  H.  F. 
derk|  are  to  be  sent  m  by  24 th  inst. 

Tenders  are  reiiuired  for  motor  vehicles  for  the 

rtfuae,  street  scavenging,  and  conveyance  of 

Specification^   etc^   accompanied   by   drawings, 

imd  at  the  office  of  Mr.  F,  W.   Lacey,  M  J.C.E., 

N^er  and  surveyori  Municipal  Oflices,  Bournemouth, 

liud  '*  Tender  lor  Motor  Vans,"  by  April  4.     Out- 

Hft  and  form  of  tender  can  tte  obtained  on  applica- 

i^gb  Eng^inaer  B  Office, 

n*  Qorpari^on  invite  tenders  for  the  supply  of 
■«  (aUirmtiiig  current)  for  the  12  mnnthi  ending 
%m  Spoolficaiion»  with  form  of  tender,  may  be 
w  fide  meter  amoufactufers  or  their  authorised 
ifearioQ  to  Mr^  John  H*  Rider,  borough  electrical 
<it««et,  Plymouth.  Sealed  tenders,  endorsed 
^«m/*  must  be  delivered  to  Mr*  J«  U.  Ellis^  town 
CMl.Mtt  Oiao  March  23. 


Derlaea  (WlHa).— Tenders  are  invited  for  two  4J>  kw,  confcinuoue- 
current  belt-driven  dynamos  and  for  two  high- pressure  horizontal 
compound  oniafincs  of  70  b.h,p.  each  for  driving  electric  light 
macntnery.  B pec  16 cations  and  particulars  may  be  obtained  from 
Meettf .  Ma«sey  and  A 11  press,  25,  Queen  Anne'e-gate,  Weetminsteri 
on  payment  of  £L  1b«,  which  will  be  returned  on  receipt  of  a  bona 
fide  tender.  Tenders  to  be  sent  to  Mr,  Joseph  T^  Jackson,  clerk* 
to  the  Visiting  Commit tee«  Wilts  County  Asylum^  Devi7.es,  by 
March  21> 


— Tenderi?  are  invited  by  the  Corporation  for  (A)  quick* 
revolution  steam  ongincs  and  dynamos  ;  {B}  steam  and  exhaust 
pipes,  etc. ;((-)  nccumulatorfl  ;  (U)  switchboards,  balancing  appa- 
ratuSiebc,;  (&)  underground  main s^  etc. ;  {¥}  ari^  lamps,  pillarE, 
etc  Conditions,  etc^  may  be  obtained  at  the  ofiices  of  the 
Borough  and  Electrical  Engineera^  on  payment  of  £2  per  specifi- 
cation, or  £5  for  the  entire  eet  of  specitications,  which  Bum  will  b^ 
returned  on  receipt  of  a  bona  fide  tentler.  Tenders  by  noon  on 
March  28. 

Ivondon,  S.W.— The  Seerolary  of  State  for  War  ie  prepared  to 
receive  oJlers,  in  writing,  accompanied  by  com  petitive  designs  and 
specifications,  for  the  supply  of  portable  electric  search -light 
apparatus^  General  particulars  as  to  requirements  can  be  obtained 
on  application,  either  by  letter  or  personally,  to  A.  Major,  director 
of  army  contracts.  War  Office,  Pall-malU  8.W.  The  offers  and 
designs  must  be  delivered  at  the  War  Office,  Fall- mail,  London, 
8.W.^  by  April  27,  addressed  to  the  Director  of  Army  Contracts, 
and  marked  on  the  outside  *' Designs  for  Search-Light  Apparatus  *'  . 

I*e3ftoii« — ^Tfae  Council  invite  tenders  fot  the  supply  and  erection 
of  (No.  1)  two  dynamos^  one  continuous  current  balancing  trans*, 
former ;  (2)  two  gaa-enginei>  and  connections  ;  (4)  switchboards. 
Specifications  to  be  obtained  from  Mr.  H.  Ceilings  Bishop,  the 
electrical  engineer,  Cathall-road^  Leytonstooe^  on  and  after 
March  21 ,  on  payment  of  £2.  2s^  for  each  copy^  which  sum  will  be 
refunded  Q{}On  the  receipt  of  a  bona  fide  tender.  Tenders,  accom- 
panied by  a  £Ki  Bank  of  England  note  to  be  enclosed  with  the 
tender  and  to  be  forfeited  if  the  tender  is  withdrawn  before  the 
contract  U  stgned.  must  be  received  at  the  Town  Hall,  Ley  ton, 
Essex,  by  April  4, 

Victor  la  {Aiiatra3tii)«  ^Tender  i  are  invited  by  the  Council  of 
the  city  nf  Hawthorn  for  the  supply  and  erection,  or  for  the 
supply  only,  of  :  (Section  A)  bnildingH  only  ;  (B)  boiler^^  water- 
heater,  pumps  ;  (C)  engines,  dynamos,  switchboard,  mains,  sub* 
mains,  tmneformers,  meters,  arc  lampe.  insulators,  testing 
infltruments  x  (D)  supply  of  poles  and  their  erection  ;  running  of 
the  plant  for  three  years.  Specifications  and  forms  of  tender  can 
he  obtained  at  the  office  of  the  Agent-General  for  Victoria,  Lieut, - 
General  Sir  Andrew  Clarke,  G.C.C.M*,  Victotia  Office  15, 
Victoria-street,  Westminster,  LondoOf  d,W,^  on  payment  of 
£K  Is.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Healed  tenders,  endorsed  "Tender  for  Electric  Lighting/'  and 
addressed  bo  the  Mayor  of  Maw  thorn,  Victoria,  Australia^  oo 
June  24^  at  5  p.m» 

Blaelq^kot, — Tenders  are  invited  by  the  Corporation  for  the 
supply  and  erection  of  the  following  plant  at  the  Corporation 
electricity  works— viz. :  Contract  No,  1^ — (Section  A)  one  tubular 
bolter  with  supefheater  ;  (B)  superheaters  for  five  existing  Lanca- 
shire boilers  ;  (C)  surface  condensers,  pumps,  pi  pea,  and  storage 
tanks;  {D}  two  55 -light  rectifiers  ;  (E)  10  15'kw.  boosters.  Con- 
tract No,  2 —(Section  A)  high  and  low  tension  lead-covered  cablet; 
(B)  10  SO^kw.  transformers.  Contract  No.  ,1— (Section  A)  20  ore 
lamp  pillars  ;  (B)  100  arc  lamps.  Tenderers  are  at  liberty  to  tender 
for  any  section,  but  not  for  part  of  a  section.  Specifications, 
general  conditions,  forms  of  tender,  etc«t  may  be  obtained  from 
Mr.  Hobt.  C,  Quin,  borough  electrical  and  tramway  engineer, 
Block  poelj  on  prepayment  as  to  Contrast  No.  1  (Sections  A  to  B, 
which  are  bound  up  together)  of  the  sum  of  £5.  6s.,  and  ft«  to 
Contract  Xo,  I  (Sect ton  K),  Contracts  No^  2  and  3  (Sections  A 
and  B)  of  the  aum  of  £2.  2s,  for  each  Bectioo»  which  respective 
sums  will  be  returned  on  receipt  of  a  bona  fide  tender  on  the  pre- 
scribed form  and  within  the  prescribed  time.  Duplicate  copiea  of 
Contract  No,  1  (Sections  A  to  D)  snd  Contract  No  2  (Section  A) 
will  be  charged  £1.  Is.  each,  which  will  not  be  returned.  The 
Corporation  require  the  erection  and  completion  of  above  plant 
within  four  months  from  the  date  of  order.  Tenders,  endorsed 
**  Electricity  Works  Ejc tension  (Contract  No,  — »  Section  — }.''* 
should  be  addressed  and  delivered  to  Mr.  T.  Loftos,  town  clerk, 
Town  Hail,  Blackpool,  before  10  a  m  oo  March  22, 

aesuLTs  OF  tendsrs. 

Garli^«i— The  Corporation  have  accepted  the  tender  of  J. 
Laing.  Den  ton -street,  at  £7,66*^.  Ss,  Id,,  for  the  erection  of  a 
central  electric  lighting  station^  consisting  of  engine-house,  boiler- 
houee,  ofiice,  stores,  chimney^  etc,,  in  James  street. 

Waterloo  (lit¥erpool>,^The  District  Council  have  accepted  the 
tender  of  the  Liverpool  District  Lighting  Company,  at  £61.  I  Si., 
for  the  erection  of  four  electric  arc  ^naps  at  the  junction  of  Great 
Oeor^e'S^road  with  Crosby^ road. 


Faroelila]  Engiaeera.— On  Thursday,  the  10th  inst.,  the 
jVssociation  of  Parochial  Engmeers  and  Engioeert-in-Chargc  held 
their  annual  dinner  in  the  Urge  hall  at  Frasoati's.  There  were 
about  160  piee^nt,  the  chair  being  taken  by  Mr.  Edward  White^ 
L.O.C.,  M,A.B.,  and  vice-chairman  of  the  St,  Marylebone  Guar- 
dians, Among  those  present  were  Sir  J,  R.  Somert  Vine, 
C.M.G.,  Clifford  Smith,  Esq.,  A.M.LC.B,,  A,  Saxon  SneU,  E*q., 
F.R  I  B.A.,  etc.  This  institution  has  gtown  very  rapidly  during 
recent  yoars^  and  the  gathering  was  m  all  respects  a  diatiti^^t 
sue 


BOSINESS  NOTES. 


Ba»«kp<»ol— An  olectrio  tratDway  is  to  be  laid  o^er  the  face  of 

Wftllingford. — The  <itiardiaiiB  bava  abandoned  tba  idea  of  oRing 
electric  li^ht  to  illuminate  the  workhouse. 

BuelcLiiiliam  Falmea.— A  «um  of  £JJ,0<Ht  i«  to  be  expend etl  in 
furniMliin^  Buckinjfbam  Palace  with  the  electric  Jisrht. 

Darfleld.— At  a  special  meeting  of  the  Dbtnct  Council  it  wa« 
decided  to  apply  for  a  provisiooal  electric  U^flitirtir  order* 

MaiulleUl.  — A  petition  ha«  been  deposited  in  ibe  Hou0eof  l^arda 

by  the  Town  Council  in  connection  with   the  deneral  I*ower  Dit- 

Mibtition  Company. 

CSiuase    of   Addrew.— We    are    informed     that    Mr.    Robert 

I  Hammond  ia  to  day  movinf  into  new  officer  at  G4,  Victoria  street, 

[  Westininater,  8AV. 

BiMitliport.—  At  the  next  Conncil  meetinj;  a  reaolation  ia  to  be 
Fmoved  to  advance  the  ialAry  of  the  electrical  engineer,  Mr.  C.  1)« 
fTaite,  by  £7^t  per  annum* 

New  CAtalocne.  —  Wehavc  rc<?eived  a  new  ratalof^uo  of  Piandard 
electric  Vif^bting  aoce«rone(i  ffom  Mr.  A.  V,  l.undber^  It  i«  well 
arrani^ed  and  tno^t  useful  for  reference^ 

Grlmaby.— It  i«  understood  tha'  I'rof.  Kennedy  a^^reefl  with  the 
fUactric  Litrhtinj;  Committee  in   their  selection  of  the  Katt   Knd 
[Clotee  aa  the  mo«t  Butiuble  Hite  fur  the  deiM'it. 

Bftllftiy  —Ma jar  Cardew  haa   held  an  enquiry  on  behalf  of  the 
^ Board  of  Trade  respect int;  an  application  by  the  Corporation  to 
borrow  £2c),m0()  for  electric  tramway  pur^xwie^. 

Meter  XkefveTopmeot  CerporatloB,  Llmlfed.  —We  understand 
that  the  sale  of  the  Wellington  patent  i^^nttion  tubee  for  gas 
engines  manufactured  by  this  company  is  «teidi1y  increaf^in^. 

Leodeii  Farka. — We  hear  that  there  is  a  promij>e  of  improved 
'  lig^btin^  of  the  footpaths   in  St.  J^me^'^  Park    the  Creen    Park, 
and  Hyde  Paik.     A  vote  of  £\,fH¥\  ifl  to  be  taken  for  thi**  purpoae. 

Yorkitkire  Bonae  io*Hoi»e  Xleotrio  Supply  Cempitiy.— We 
understand  that  this  Company  huve  declined  an  oflfar  made  by 
the  Leada  City  Council  for  the  purchaae  of  iis  undertaking  by  the 
Conneil 

Lteda  aad  Bradford  ttflit  Railway.— The  r^r^rarationi*  of 
Leeds  and  Bradford  are  to  ttold  a  conference  with  reference  to 
tho  liebt  railway  which  It  in  aougiht  to  eonstrnet  between  the 
two  cities, 

Yatra'kuili.— The  Town  (Touocit  have  reRolvod  to  en^a^e  the 
services  of  an  expert  enifineer  to  a.*ttiat  the  committee  in  the 
enrjuiry  they  proposed  to  make  into  the  recent  breakdown  at  tire 
electricity  work*. 

BettUie&d*— Fifty ^nine  applications  were  received  for  the 
appointment  of  a  resident  eleotrfcal  engineer,  and  Mr.  J«  B. 
Mitchell,  electrical  eni;ineer  and  mana^^r  to  the  Corporation  of 
Dewsbury,  ha«  been  appointed. 

EaJfed^— At  a  moeting  of  the  Council  ia**t  week  the  Ctiairm*n 
of  the  Electric  I^i|cht  Committee  said  that  the  price  they  w«re 
selling  eltrctricity  at  WAS  practically  id,  per  unit  instead  of  Is, 
as  had  beeti  stated  in  tbe  local  Press. 

Watierd,— W>  hear  tbat  the  project  far  the  inauguration  of  a 
motor  'buK  service  between  Callow  Land  and  Hu^hey  is  being 
pushed  forward  with  all  uoBsiblo  haste,  and  that  the  running  of 
motor 'bune^  will  shortly  be  commenced. 

Cnirtatehoreb,— It  appears  that  the  Town  Council  view  the 
tramway  «juc^'^  ■■  ■-  nno  of  ereat  poeiible  utility,  and  have 
expraased   tbti  uon   that    the    Biitish   Electric   Traction 

Ccmipaoy  are  •  luin^  their  cllorta. 

PevsttiiAl.— Mr.  M.  E  M.  Kennit  haa  toslgned  his  positton  aa 
aaaiatant  eni^ioeer  at  thi»  Corporation  eleetricity  works,  Black- 
pool*  in  order  to  join  tho  staff  of  the  Wcetinghoose  Electric 
Company,  Limited,  of  Z2,  Victoria  street,  S  W. 

8k«at  d.  — At  the  IbH  meeting  of  the  Parliamentary  Committee 
a  propoaal  was  submitted  by  the  electric  light  comfiany  s  engineer 
to  reclaoe  the  price  of  the  current  for  electric  li^htin^  from  r>i,  to 
4d. ,  and  tho  suf^gestion  met  with  the  uoanimous  a{iproval  of  tbe 
committee. 

lOttdaey.— Tbe  Bill  of  the  General  Power  Mistributing  Company 
for  conntrurtinjf  work*  arnJ  for  ••uiit»Kt(i^  eleotricity  Within  a  radiun 
of-*  :    Warsop  ^tfhamabire,  was  coosidered 

b  V  ^  3  at  Us  li  nd  A  propoaaJ  not  to  eppoee 

toe  Bcht  3tu   wits  carried. 

Wimbtodeii.  — The  i^ext  Council  in  committee  will  deal  with  the 
following  resolution  :  **That   plans  and  an  be  pieparod 

for  a  sludge  and  dust  destructor  as  de«crih  report  msde 

by  tfbe  cbairman  and  surveyor  in  referonoQ  tu  idch  \  wkt  t4i  Leytoti, 
Md  aa  roootamend«d  by  Mr.  Preoce.*' 

gmrt—  —At  a  siiecial  meeting  of  tbe  Crbao  Diairioi  CoQooil  it 
waa  resolveii  that  Prof.  Kennedy  be  asked  to  preuait  iba  neoesaary 
pl^fia  and  s|iecificatiooa  for  lightinfr  tbe  town  by  aleotrieit^,  and 
llMtl  tdodtn  b«  obtainod  for  the  laying  dowii  of  an  batallatton  by 
IbtCottiioU  noder  iu  prorUdonal  f>r<ier. 

FtvMBaL— Mr.   \\\  McW  1  E.K     of  Trinity    streer, 

Abetdeeup  haa  received  an  nt  in  India  to  carry  out  a 

nam  avatoai  of  elaotri^  trai  I  >uring  hie  absence  bis 

•toelrml  mgiaatriny  boaini'  it  ill  be  carried  oo  by 

kk  eon.  Mr.  Aatboay  C.  Mr  E. 

WmtiUmM  0«M«t.—A  si>  tc^l  smokintf  eoaemt^ 

jiroMiid  hf  Umm.  A.  W.    ^,  EUit  oo  h&tXt  ol  the 


drawing-olfice  staff  and  their  aaaoelalea 
Electric  Confttruction  Works  at  Bushbury, 
last  at  the  Swan  and  Peacock  Kotel«  Wolv* 

PtltolietU  And  O^ld.-'VVe  have  baeo  aaked  la 
future  all  corresiwodence  in  connect tofj  with  tbe  m 
stora^o  batteries  of  this  firm  will  b*'  'i   IfO* 

Feltham,  Middlesex    to  which  addn 
to  thAt  portion  of  their  bualneos  ahoui  t  hi    'or 

New  0111**ea  —We  are  informed  that   Mr.  S.  Haffii 
KUesmcre   Mill.    Xuwtown    and    697,   Ormaliirli^fiiail, 
Wi^nn,  Lanes,)  has  Uvkcn  new  #hawrooma, 
73,  Wallgate,  Wigan.     Mr.  Harrison  ha« 
agent  for  the  North  of  England  for  tbe  Ci 
Hard  incandescent  laiti|iJ<. 

Leleeater.  —A  B|)ecial  committee  b^a  bdeii 
and  report  as  to  the  advisability  of  pai 
the  borough  either  by  agreement  or  cdaifMlaorfli^  aod  m 
(if  purcba^)  tbe  Cori^K>ratioo  themaelv^a  aboaU 
ways  or  lea^e  them  to  other  peraooa,  aod  aa  to  thm  OMI 
method  of  traction  to  bo  adopted. 

Wa'aall  -The  Electric  Ligbtlng  CooittlUOe'a 
further  increase  In  the  number  of  oooaiiiiiirt^  and 
paying  interest  on  loans  and  providing  elnktiig  faftd,  I 
deBciency  of  £531.  17s.  7d.  on  the  paat  veafV  buiiM 
with  the  previous  year's  loss,  the  total  defi'sieacf  OQ 
taking  up  to  Dec.  .11  last  £077.  I*.  M. 

Bradferd  —The  Mayor  of  Bradford  (Mr.  T.  8p«igktK' 
l)jxon«  Mr.  T.  H  Shaw,  and  Mr.  A.  Gibbifig««  tb«  ef 
Deer  to  the  Corporation,  left  Bradford  on  llit  lllb 
Continent^  in  order  to  inspect  ceotnd  «ltc4rioaJ  oi 
which  power  is  suppliei  both  for  ligbtJiifr  knd  li 
deputation  will  visit  Bruasela,  {fAmborg^  Coftogk% 
Dresden. 

SltfTord.     The  electricity  engineer  having  rc<ion4^  i 
tion  of  Mr.  J.  8.  Highlield,  on  Ktii  appcji  a' 

neer  at  St.  Helens,  ihe  C»*  and   El*»rtri  :5il 

that  they  had  appointed  Mr.  .L  H.  ^  «  ti 

to  tbe  pOHt  of  electrical  engineer.  '^  t-^mtmi 

the  appointment.     Regret  was   cxpres*e<i    ai  thm  fi 
.Mr.  Highfield. 

Malde&lieAd.     At   the  laat  m^lUxm  oi  thm  tV^m 
Electric  Lighting  Committee  aaked  the  GBttodt  §m 
emplo^a  con8uUing  engineer  to  pri»paro  a 
fee  not  exceeding  7^)  guineas.      An  opioiom 
provision  Jthould   be  rtiade  in  Uie  n«»xt  oetim^9  for  I 
ture  if  sanctir»niil,      Pmally,  it    w**  refOlved   ttl 
buck  to  committee^  for  amendment. 

Baekeey  — The  vf  ](ed  t]uesUon  of  tbe  ir>'  I 

lighting    provi#«ianal    order    came    up    belor<  v^ 

Committee  on  Wodocsday  last.     Two  aumidmonta 
one  in  favour  of  sdj  lurniog  tho  matter  for  a 
favour  of  tbe  Vej>try  doing  the  wo*k   Ibeoi^alwt 
impof^sibte  to  finish  ihe  heated  dlscaaatoii.  ami  fUally 
to  adj  )urn  t  tr  a  fortnight  waa  ptuttmA  by  %li#  GMitefl 
chairman. 

ClUMter.^The  Town   ConnHl   tntfind    M  \%y  art 
distributing  mar 
in  Lower  Bridpt 
road,    and  Nichoin" "tree?   nr  \ 
pQsal  to  increase  tho  salary  of 
and   jcgi*trar  rf   r,»iiMni»tjn(> 
up  outsirfe  prai^ 
of  the  ofllce.  Uu 
nnderlttkin^    hn*  i'vuu  ^  <*<»t^'Oi*»*4  f^r  #4» 

St.  Oeorgo  tJie-IH  *rtyr,  SentHwatlL  -  <  f* 

written  sn  tlid    not    "  m^^ 

Vestry  a  p  tt^hr,  a*  two  . 

to  lay  do*n  citnrif     pUnt  ' 

the  last  meeting  oi  the  \ 
submit    to   this    snub.     * 
becauso  the  Vestry  bad  i\ 
must  meet  and  send  a  str.^ 
iavouiJiig  a  mono}^U«t  rumt^my. 

Boni-aaniodlli  —At  th*  last  mtv  i 
Town  Clerk   report eri   the   iroel/ii  iti  a  teilM   ff^Hn 
Electric  Traction  Compa*  y  sMlmfS   *^>*^  ^^^  «^# 
tbat  tbey  ml  if  lit  lay  su' h  a  schstne  for  tlecuw  vm 
the  Corporation  ss  mi|;hi  be  »a(i*f«ctory  %c  tM  trnmcm 
the  dircctois  would  uke  step  wtib  a  « law  %a  wmt%  % 
formulated  and  boptd  to  arrange  a  oofif^ranc*  is*  il 
an  early  dat^*     Tbe  Town  CleHi  fotflially  fif 
Uie  L4|tbi   Railway  Cdmmb^foaort  agalnat 
sohtmee 

AlMtd0#e.-  f  to 

tb«  Jcfint  re|i4»M  ^,m 

englm^rs  rh'^t   t n.^   ^  rr»[HiiK,i    >  i^i 

ihu  under  tall!  ri|r,  and  that  Hi^l  i  ii« 

with  rotary    irsnsformeta  ab^  -.       1 

should  decide  to  tntrodoc^  alt*  >n,  tn  i 

both  s)  stems  should  noc  be  au^s 
a  d ttstdeatruo u>r  were  ta  ba  ate^to*! 
placed  oear  ibat  station,  ao  tbat  etaMi 
the  togioea  there* 

BrltmoB^—An  alaetr4elty  mtkm  la  tn  ^  l^id  %m 
and  the  tam|i»  I      '  ^^<ei  'ighf ed  ^y  daetririi| 

The  SiL'VT    h  •ay*  it  m  i»s  ' 
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I  on  Monday  to  reduce  the  price  of  electricity  from  l^d.  per 
tflr  the  first  noar  to  Id.    Though  the  cban^ire  will  nor,  it  ie 

d,  come  into  operation  for  another  three  months,  the  step 
vill  create  immeoee  satisfaction  among  the  2.000  present 
an,  and  will  without  doubt  lead  to  vastly  increased 
I  in  the  future. 

Ii,-It  is  expected  that  the  Clontarf  section  of  the  city 
tnuD  system  will  be  opened  to  the  public  next  week.  It 
i  that  on  the  Haddington  road  section  of  the  line  connect- 
ptovn  electiic  tramway  with  Nelson's  Pillar  the  route 
tint  followed  by  the  Sandymount  trams,  through  D'Olier 
BniDSwick  •  street,  Westland  •  row,  Merrion-square.  and 
looofc-streef.  The  line  connectinsr  Ballsbridge  with  Rath- 
DOW  laid  down  nearly  in  its  total  length,  and  it  is  expected 
I  STstem  will  be  complete  in  the  summer,  both  from  the 
d  Ratbminee  to  Dalkey. 

i^aper-Xare— At  the  last  meeting  of  the  Council  a 
sread  from  Messrs.  Foote  and  Milne,  Prince'smansions, 
xn-street,  S  W.,  suggesting  that  the  Council  should 
heir  provisional  order,  and  that  they  would  undertake  to 
t  the  obligations  of  the  said  order,  and  to  commence 
ixed  date ;  that  the  Council  should  have  the  option  to 
the  undertaking  upon  payment  of  such  a  sum  as  will 
otal  of  lO.per  cent,  per  annum  upon  the  capital  of  the 
ig,  after  bringing  into  account  the  pro6ts  which,  from 
le,  may  have  l>een  earned. 

-A  special  meeting  of  the  Board  of  Works  for  the 
trict  was  held  on  Monday  last,  the  14th  inst.,  to 
ilioe  given  by  Mr.  J.  Stephens  to  move :  **  (1)  That  the 
of  the  Board  of  Feb  21  last,  adopting  the  following 
ation  of  the  Electric  Lighting  Committee—viz.,  *  That 
troceed  at  once  to  act  upon  its  provisional  order,  and 
electricity  within  the  compulsory  area  at  the  earliest 
moment ;   and  the  Electric   Lighting  Committee  be 

0  take  the  neceeeary  steps  to  carry  this  resolution  into 
tlo^  ite  action  from  time  to  time  for  the  approval  of 
"—be  rescinded. 

ptea. — The  Northampton   Electric   Lit^ht  and  Power 

1  %heir  letter  to  the  town  clerk,  state  that  representa- 
leen  received  from  some  of  their  most  influential  share 
vae  to  the  sale  of  the  undertaking.     This  being  so,  the 

not  feel  in  a  position  to  name  a  price  at  which  the 
•  mi^ht  be  advised  to  sell,  but  they  will  give  their  best 
D  to  any  offer  emanating  from  the  Town  Council.  They 
:  if  the  Corporation  entertain  a  scheme  for  the  destruc- 
se,  and  any  question  arises  as  to  the  disposal  of  the 
ated,  they  would  be  willing  ^o  enter  into  negotiations 
the  nse  of  such  steam, 
rade  — The  report  of  H.B.M.'s  Consul  at  Naples.  Mr. 

e,  dwells  greatly  upon  the  extreme  Custom  House 
xporters  to  that  country  have  to  cope  with.  Dealing 
Btric  lighting  of  Naples,  he  states  that  German  lamps 
inferior,  botli  in  colour  of  the  globes,  flnish,  and  light- 
iower,  to  those  manufactured  in  England  are  in  use. 

,  in  answer  to  enquiries  received  by  him,  mentions 
9  of  fittings  is  mainly  in  the  hands  of  the  following 
ly,  Messrs.  Lacarri^re  and  Co.,  Strada  Bisignano  ; 
per  rillaminazione,  Galleria  Umberto  ;  and  Messrs. 
brada  Pace— all  of  Naples. 

L — ^At  the  last  meeting  of  the  Urban  District  Council 
I  read  from  Mr.  F.  Hastings  Med  hurst,  consulting 
frineer  to  the  Fleetwood  and  District  Electric  Light 
Syndicate,  which  has  purchased  the  provisional  order 
lighting  from  the  Urban  Council.  The  letter  was  in 
9  from  the  clerk  of  the  Council  enquiiing  the  caase 
oommencing  the  installation,  and  stated  that  the  only 

was  now  preventing  the  issue  of  their  prospectus  was 
I  of  obtaining  a  suitable  site  on  reasonable  terms.     It 

to  relegate  the  matter  of  offering  the  town's  yard  to 
r  16  the  chairmen  of  committees. 
ML— At  the  meeting  of  the  Town  Council  on  the  14th 
DBtrie  Lrtfj^bting  Sub-Committee  recommended  that,  in 
kToarable  report  made  by  Mr.  Robert  Hammond,  the 
ileetricity  should  be  undertaken  by  the  Corpora- 
«b-eommittae further  recommended  that  the  Corpo- 
id  not  oppose  the  insertion  of  a  clause  in  their 
ffder  that  they  should  take  over  that  portion  of  the 
tf  Um  Midland  Electric  Light  and  Power  Company, 
ieh  «<mld  be  of  tiae  to  the  C^rpoi  ation  for  the  purpose 
irtftking.  The  ooaimitttee''s  report  was  adopted,  and 
i  lor  the  parchase  of  the  mill  property  from  the 
BtMB  of  Aylesford  was  sealed. 

. — ^An  adjourned  meeting  of  the  Urban  District 
held  last  week  for  the  purpose  of  receiving  details 
IIm  htying  on  of  the  electric  light  to  Shoreham,  which 
kmtbwn  Crose  Engineering  and  Shipyard  Company 
mtaitooflly  lay  l>efore  the  Council.  Messrs.  R.  E 
■bh  and  M.  H.  Churchill-Shann,  of  the  company 
■tienlarf,  attended  to  explain.  Plans  and  a  detailed 
W  bid  on  the  tabla  The  cost  of  the  entire  installa- 
iHt«d  at  £6,000.  That  would  provide  56  1,000c  p. 
*lim«t- lighting  and  1  500  I6-c.p.  incandescent  lamps 
jMiiinnin  An  erpeodicare  totalling  £1.255  was  given, 
m  f^raone  of  0i,i!&i — an  estimated  profit  of  £370. 
he  diaooncd  fo  eommittee  and  laid  before  the 


■  A.  O.  Dvramo, 


._  nth  inst.  at  the  Guildhall 

Id*.,  Locid  Government  Board 


inspector,  into  the  Corporation's  application  to  borrow,  amongst? 
other  »iims.  £20,000  for  electric  lighting.  The  Town  Clerk  abated 
that  the  first  area  proposed  to  be  lighted  comprised  on!y  four 
streets— namely,  Coney-itreet,  Spurriergate,  High  Ousegate,  and 
Parliament- street — but  it  was  subsequently  decided  to  extend  the 
ar^a  to  other  streets  in  the  centre  of  the  city.  TThese  streets  were 
I^w  OtiFegate,  Ctlffard  street  Marketi  street,  Fr&^egate,  Davygate, 
St.  HtflenV^qaare.  Stonegate,  Ijendalj  Museum- street^  and  St. 
Leonard's.  Prof,  Kennedy  ex  plain  ^rd  the  system  of  lighting  pro- 
posed to  be  adopred,  Btatlng  that  the  lighting  station  was  to  be 
oonstruetad  on  Fo«s  Islands,  a  piece  of  land  belonging  to  the 
Corporation t  situate  at  the  side  of  the  River  Foss.  This  concluded 
the  enquiry  with  regard  to  the  electric  light* 

TtiitoQ.— At  the  last  meeting  of  i\\fi  DistHet  Council,  held  in 
reference  to  the  proposals  of  the  Midland  Electric  Corporation,  it 
was  i! bated  that  the  Couticil  h&d  lodged  an  objection  &^jnst  the 
grantiog  an  order  to  the  Eleotric  Corporation,  and  the  Tatler  bad 
applied  to  the  Board  of  Trade  to  dispense  with  the  consent  of  the 
C-oun<?LL  After  di^ussion,  it  wa»  proposed  that  the  Council 
withdraw  their  opposition  to  the  eorporation  supplying  power  to 
the  district,  provided  they  will  unpply  electricity  for  lighting  In 
bulk  to  the  Council  at  2fl,  per  unit}  thh  to  include  the  supply  of 
mains.  It  was  af^^reed  to  make  this  offer  to  the  corporation,  and 
to  reply  ta  the  Board  of  Trade  that  the  Council  could  not  answer 
their  communication  until  prevent  negotiations  are  completed. 
It  was  understood  that  the  offer  of  the  Council  was  to  have  no 
reference  to  public  lighting;  in  reference  to  which  the  iiuotalion  of 
the  corpor  Ation,  at  I '6d.  per  unit,  was  considered  satisractory. 

Cromptim  «sd  Co.,  Limited. — The  directors  have  addressed 
to  the  shareholders  a  clroular  stating  that,  in  consequence 
of  certain  di^erences  of  opinion  between  themielves  and 
Mr.  J,  F.  Albright  as  to  the  management  of  the  Company *s 
buftiaei^,  Mr.  Albright  is  relinquishing  his  position  as  a  managing 
directori  and  has  also  informed  the  Board  that  as  soon  as  may  be 
convenietit  to  the  Company  be  Is  desirous  of  re  signing  his  poBition 
as  director.  The  dit-ectors  regret  that  this  course  should  have 
become  necessary.  To  provide  for  the  future  management  of  the 
Company  the  directors  have  appointed  Mr.  F,  B.  Reeves,  the 
Comfiftny's  wcretary,  to  the  post  of  general  manager,  Mr.  R  E. 
Crompton  continuing  to  superintend  the  technical  part  of  the 
Company  ^^  busines-*.  The  directors  are  pleased  to  be  able  to 
inform  the  iihareholders  that  arransremeot^  have  been  made  by 
which  Mr.  Albright  undertakes  for  12  months  to  give  the  Cjtopany 
all  advice  and  information  reasonably  in  his  |K>wQr, 

Baridw.— Seventy  applications  for  the  post  of  resident  electrical 
engineer  have  been  received  by  the  committee.  The  sub -com* 
mitt«e  having  considered  the  applications  and  reduced  the  number 
to  23.  it  has  been  resolved  1  hat  such  2H  applications  be  forwarded 
to  Mr.  Manville,  and  that  he  select  a  few  from  which  to  make 
the  appniniment.  The  following  recommendation  of  Messrs, 
Kincaid.  Waller,  and  Manville^  has  boen  adopted^ viz,  ^  that  the 
Brash  Company  be  alio*  ©J  to  substitute  cells  of  the  Tudor  type 
for  thme  included  ia  their  contract,  and  that  the  extra  £112  on 
the  capital  price  he  provided  for  as  an  extra  in  the  contract,  the 
rate  of  maintenance  mentioned  in  the  contract  to  be  reduced  from 
£55.  8s,  to  £44  per  annum,  the  cells  to  be  maintained  for  this 
amount  to  100  per  cent,  of  their  original  capacity  in  place  of 
7ii  per  cent.,  and  the  period  for  which  the  contractors  are  to 
gratuitously  maintain  the  battery  to  be  12  months  instead  of  six 
months  &&  stipulated  for  in  the  order.  The  borough  engineer  has 
been  authorised  to  engage  Mr,  Varley  as  clerk  of  works, 

laUaSton. — At  an  ordinary  meeting  of  the  Vestry  to  be  held 
to  day  a  report  from  the  Electric  Lighting  Committee  will  be 
presented  r  seating  that  as  the  Veetry  bai  resolved  to  lay  e  tec  trie 
lighting  mains  iflong  a  considerable  portion  of  St.  J  ameers -road  for 
the  purpose  of  lighiing  Lti  er pool < road,  and  as  the  traffic  during 
the  night  time  in  St.  Jamesa-road  ia  conaidorable^,  the  committee 
is  of  opinion  that  it  would  be  advisable  to  continue  the  mains  and 
ere<!t  Um^«  throughout  this  thoroughfare,  and  therefore  recom- 
mends that  conduits  and  mains  be  laid  on  one  side  of  the  road, 
and  that  13  arc  lamps  be  erected  therein  at  ao  estimated  coet  of 
£l|260p  Also  that  as  the  Vestry  has  reeolved  to  lay  electric  light- 
ing mains  in  Camden  road,  and  that  the  tramway  from  Camden- 
road  runs  along  the  Varkhuret-road  to  HoHoway  road^  the  committee 
is  of  opinion  it  would  be  advantageouB  to  extend  the  arc  lighting 
through  Pibf  khurst-road^  thua  completing  the  line  of  lighting  direct 
to  Hoi  la  way  ^  road,  and  therefore  recommends  that  conduits  and 
mains  be  laid  both  for  public  and  private  supply  on  both  sides  of 
the  road,  and  that  13  are  lamps  be  erected,  the  total  esiitnated  cost 
of  the  work  being  £2,200^  ana  that  the  necessary  fund  in  each  case 
be  raised  by  loan  as  heretofore. 

flt.  MaryLeboae,^At  a  meeting  of  the  V^eetry  held  on  the  lOth 
inst,,  a  leport  waa  received  from  the  Electric  Lighting  Committee, 
recom mending  {a)  that  no  action  be  taken  at  present  with  regard 
to  the  proposal  ^hat  two  additional  electric  lights  be  placed  at 
each  side  of  Ox fjrd  circus  in  Oxford -street ;  (6)  with  respect  to 
the  Vsstry's  application  for  a  provifiooal  order  for  power  to  con- 
struct and  maintain  electric  lines  and  works  and  to  supply  elec- 
tricity within  the  pariah  of  St.  Marytebonc^  that  the  fioard  of 
Trade  be  informed  that  the  Vestry  undartake  to  proceed  with  the 
execution  of  the  wot  k^  as  soon  as  possible  after  the  grant  of  the 
necea^ary  |.iowera,  and,  further,  that  the  Vestry  agree  to  the 
omis««ion  from  the  order  of  the  clause  empowering  them  to  transfer 
their  powers  to  any  other  body  or  person.  At  y^terday's  meeting 
the  Wotks  Committee  recommended,  as  regarded  a  notice  from  the 
Metropolitan  Electric  Supply  Company  of  their  intention  to  lay 
low-tension  armoured  maim  directly  in  the  ground  from  their 
Rath  bone  place  i^tatioo  along  Eathbone-^lac^,  0^1<^^^-%\itQfi^^ 
Upper   Pathbone^place,    l^owm&Qpaaaa^©,  mi4  ^©^msji-%Ut«J^» 
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.„jin{;   Oxford  ktroet  At  FUtbbofio-plMse  and    N«wiiLAQ-ttreet — 
Kat  tbo  Veetry  should  farmany  ei^tiify  their  objeotJofi  thereto. 

-The    follow intf  reijort  of   the    Kleciric    Li|;hting 

PCotnmittee  was  aflgpted  bv  (he  Urban  Htiitnct  CV)uneil  on  Monday 

|]a«l.     The  sub'OomtnUtee  0  report  on  the  inspeouon  of  workn  nt 

^Oldbam,  etc.,  waa  proBeotod.     The  reference  from  the  Coiincil, 

Mirc-oiintr  the  ooromittee  to  ooneider  the  advbabiUtjf  of  onc^uiring 

ti\  Thf'  pt'^babU  application!  for  lieht  throughout  the  dr«>trtct 

'•.     The  committee  are  of  opinion   that  ti  would  be 

[  t  t4itie  action    in   tbie   direction  at   present.     The 

joJ  {a)  that  the  scheme  to  bo  aoopted  >^houid 

1  jrno  for  the  generation   of  (•lectncity  and  the 

i'  rofii«*e  :  {h)  that  an  cuifinoor  bo  (M>iioGiatod  {iil 

*  >n   of    -*>•   guineas)   with    Mr.    Aiigull,    in    the 

I  •)   to  accoui|MiJky  an    api^licntiou    Uj  thu   Locdl 
<  for  sanction  to  a  loan  ;    itich   fee  to  cover,  if 

II  tice  m*  to  and  including  the  Local  (iovern- 
ktlicua  Lk^uid  r  oTU|uiry  :  (c)  that  no  pi^(t«  other  than  the  prepara^ 
Iftloa  of  plnnii,  and  the  application  for  sanction  to  a  Soan,  be  taken 
Inn  til  after  the  election  of  the  new  council  :  id)  that  the  eelection 
1^  the  engineer  be  left  to  the  surveyor. 

Telegr^pli   CempMisr.— The    Bill   promoted    bv  the 

|E^«t0rn  TeleGrraph  Com(>aoy,  which  bae  originated  in  the  HouAe 

lof  l^fiie.  will  pafl9  AB  an  unopposed  measure  through  that  House. 

I  no   peiitionft   hav^mg    been    lodged    against   it  within   the   time 

IsH'iwcwJl  by  tho  standing  ordem*     lender  this   Bill  the  t'ompany 

»ro  em  ^towered   to  convert  their  .i7iMi^f>iin  6  |ier  cent,  preference 

}iarrti  into  3^  per  cent,  pruferenco  Ftock    by  the  trauc  of   £IH    Wa, 

nf  tiic  now  stock   for  every  £10  fully  paid  pfoferencc  ahare.     To 

fffoct  thii  conversion  it  ie  proposed  to  create  £*2^(KjKl,(MJ0  preference 

^atock,  and  the  balance  not  ret^uired   for  the  conversion  is  to  be 

iiMtued  ''  as  and  when  the  direciors  think  lit,  and  applioi  to  any 

puf  jjos's  of  ihe  Ckunpaoy  to  which  capitaJ  is  proijerly  applicable." 

IThe  Bill  aleo  proposes  to  empower  the  directors,  with  the  sanction 

|of  the  membeni.  to  create   *'new  additional  prefereoce  stock  or 

|fhares«"  provide^  that  the  total  amount  of  the  preference  capital 

^  eued  ahaLl  never  exceed  one- half  of  the  ordinary  capital  created 

Fluid    issued.     Power    is   also  given    to  the  Company   to    create 

I  debenture  to  an  amount  not  exceeding  one- third  of  the   total 

Dount  of  ordinary  and  preference  capital.     It  may  be  mentioned 

at  the  ordinary  capital  of    this  Compuiy  already  created   is 

i;OCK»,onO,  and  the  debenture  stock  ali^eady  issued  is  £1,521,868, 

Weetminater.— At  the  meeting  of  the  Veetry  on  17th  tDSt.,  the 

kp<brliame  itat^y  Bills  and  General  Purposes  nommittee  stated  that 

[ fth^y  had    considered  a  letter  from  the  St.  James's  and  Pall  Mall 

FUs^'fii,   fight  Company,  stating  that  on  and  after  Jan.   12  the 

t  the  supply  of  electricity  will  be  further  reduced,  and 

1  he  rate  will  be  as  follows:  for  the  first  4.01K)  uniis  jof 

anrM»»fcl  i^nftumptioQi  6d.   per   unit :  for  all   further  consumption 

durir»fr  the  year,  4d.  per  unit;  the  supply  for  motors,  beating,  and 

other  similar  purposes  will  be  made  by  separate  meters  at  3d.  per 

[*anit ;  and  now  report  that  the  time  has  arrived  wh«n  it  is  poMiole 

[under   the  company's   provisional  order  for  the  Veitry  t->  make 

[  fepreeeritations  to  the  Board  of  Trade  that  the  prices  or  method 

[of  obejipe  stated  in  the  schedule  of  the  order  should  be  altered  ; 

Lsnd  Ibit  they  have  ootmidered  to  oonneotton  therewith  a  atatement 

Lprepared   by  the  vestrv  clerk,   sbowiog  the  capital   dividends. 

FfeoeiptA  from  tbe  supply  of  current*  net  profits  charges,  etc.,  of 

the  company  for  the  seven  years  ended  Dec  31,  1897  ;  and  recom> 

iBiefid  thar^  in  the  first  instance  a  Qommuoication  be  addressed*  to 

I  the  H;,    .Umes>  and  Pall  Mall  Blectric  Light  Com|>any,  calling 

IjHtrntion  to  i  he  proHts  made  by  tbe  company,  the  amounts  charged 

t|o  deproci  ttion,  aod  other  particulars  relating  to  tbe  undertaking, 

Im^d  urging  the  company  lo  at  once  make  a  further  reduction  in 

Itbe  prioes  charged  for  the  supply  of  electricity,  particularly  to 

lamaHer  canaomere,  beyond  that  notided  in  their  communication 

'  Of  Jan.  P2. 

Bemdett  —At  the  Uampatead  Vestry  Hall,  Mr.  F^itcgermkl  and 

Colonel    Boa g hey,    Ugbt    Railway    Commts«ionerf»    resumed  on 

^  Battirday  last  the  eM^mry.  opened  the  day  before  at  Hendon,  into 

the  scheme  t  f  the  Hendon  and  Finchley  I>iatrietf»  Light  Railways 

Company      Evldeoee  in  Hupport  of  tbe  sobeme  was  gi^en  by  Sir 

iDoiiglas  fot  and   Mr.  Wragg,  the  engineers,  Mr.  J.  T.  Firbank^ 

f  M*P.,  and  Mr,  W.  M.  Murphy,  the  promoters,  Mr  Hearne,  chair^ 

of  the  Hendon    1ii»uict  Council,    and   others.      Mr.   Lewi* 

I  f  >     '  ^     "  L rii^iatead  Veatry,  objected  to  the  seriotis  damage 

V  sel^me  would  eante.     Evidenoe  bavins  been 

t\Am   Mr   Rrt%mi  Mooo  aabmltted^  on  beball 

Kat  it   was  contrary  to  public 

*  hould  be  permitted  in  London. 

The  iuie  wiu  a  tramwiky,  aiid  fto  a^riotisly  dia  the  London  County 

C'ounell  regard  this  attempt  to  come  into  ibeir  area,  without  the 

proi'  V    Tramways  Act,  and  to  override  the  public 

righ  c  which  they  had  already  so  expemvely 

[^•seit.^v-.,   u.-»   >'.' ,    Auuld  be  oompelled,  •'  *^'*^  •^heme  were 

iMitfvid,  to  oooKlder  the  introtiuctloo  of  fre^i  *m  to  limit 

ibe  soofie  of  tbe  Light  KeUwm  Ad,     Mr.  i  <  half  of  tbe 

Mlddleavx  Oonntf  Coo  noil,  and  Mr,  Colaiii,  ropreMinttng  a  com- 

|«B^U«p«l  Ham(jtteaiJ  reeidents.  took  objeotioa  on  Mtmilar  grounda. 

'  aat  deal  of  evidence  a|palnst  the  seheme  bad  been 

iiig  was  ad)oamecL 

'Mr.  TrenCianl  had  frivon  nutice  that  lie  woe  Id  move 
at  the  next  mesiing  of  tlie  Board  ol  Works  :  **  In  ^Itm  ol  Uie 
itv  .t.  .a,j  of  y»9  rikt^'*^'-'^'^  "^  *Ni  Soasd  and  inaMiiiioli  «•  Ui* 
i  of  tbe  I^  uiy^or  maim  feet  urt«f  Qorpora 

t  'fn|«tition  enterprise  we  eooMir  to  be 

•ifiwiia  and  unfatr.  a^l  a^  tJie  t^ioat  VVeaterti   Klectric  tJtthi  and 
fm^f  CkmifiiMj,  Ljfzixted,  havt  offered  to  imrchaae  Itie  Wubugbby 


dust  destj'qctor  and  deeiroy  the  ref  tiee  ftl 
Is.  6d.  per  ton,  which  on  ^CKIO  tone  troold  aiboi 
tho  ratepayers  of  at  least  £1.400  per  eiiniim^ 
company  have  al«o  undertaken  to  eepply  oleotrielly  te| 
lamps  at  A  price  which  will  redooe  ibe  ooai  by  abo«tJil 

i 


agree  to  soi^pljr  wntbin  18 
Sydenham  road,    Perrr  vale, 


^ 


lier  annum,  and  further 
High-street,  Lewishamc 
parts   of   the  district   as  speoiiSed   in   the  draft  oi 

rrirate  consemers  only  3d     per  unit  after  tbe 
hlington  Vestrv  charging  7d.   per  hour),  Uila  Board 
rf    ^     •   ■'  !ution«  of  the  Board  of  Nov.  ^,  ISfl, 

1-  J   an   application   to    the  Bosbrd  if 

pt,  ..  ._.,,.. lur,    ami    tliO    re«'»Iti'n»"    'jf   tbo 

ij^Hh   dochning  the  uder  of  the  "lom 

Power   Company,  Limited,   anu  ,   to  wti 

application  by  tho  Board,  and  to  lirant 
order  of  the  said  company  on  the  terme  of  I 
as  the  reeotution  was  one  to  reecind,  and  woold 
ute  a  special  meeting,  the  notice  was  not  reeeived 
WedaeelMity.— A  special  me*  I  *         '^  vvn  t' 

la^t  week  to  consider  thoeloctn  iflo, 

tion    reprei^enting  the  Midlan 
Distribution,  Limited,  were  present.     The  Mayor 
were  being  made  by  the  MidlartiJ  TJc^rir  CorporilfaB 
provisional  order  to  supply  el«-  '   the  toem,  b^ 

out  that  certain  objections  had  t  to  their  prof^ 

Town  Clerk  intimated  ihat  their  obj:cuotw  were  to  tMj 
the  Board  of  Trade  should  not  grant  a  provi^ooaJ  oil 
Midland  C<»rporation  for  Wedoesbury  without  Ibeir  ood 
that  numerous  objections  were  to  be  raised  to  tbe  pre|M 
taking  :  and,  further,  that  the  Corporation  of  WedaM 


if  ret|uired,  obtain  from  tbe  Board  of  Tradeji  proriiiOHi 

c  Ugh 
the  Board  of  Trade  bad  asked  for  the  obeervatlona  of 


the  electric  lighting  of  the  borough. 


rid 

d  S\ 


The  Town  Heri  i 

upon  the  propoeals  of  the  Midland  Corporation,  ffmi 
resolved  ;  "That  each  member  of  tbe Coondl  be i 
copy  of  the  application  of  tbe  Midland  CocporaCioiit 
the  objections  which  had  been  served  to  the  Board 
that  a  special  meeting  of  the  Council  in  eocomUt«e  hd 
Monday  evening  next."  The  represenlatlve  of  tho  Ui 
(■oration  ei plained  that  they  would  aopcJy  eioottlel 
maximum  rates  of  3d.  per  unit  for  the  first  ooar*a  aae  p^ 
S25d.  for  each  subseouent  boor's  nee.  At  MomtefTii 
was  decided  that  the  Council  should  apply  for  m  ptimi^ 
for  themselves.    The  decision  will  be  reported  lo  a  imtm^ 

Honee  of  Let^de  Committee.^ On  the  motion  of  Lqj 
iu  the  tiouee  of  Lords  on  the  Ifiih  ioei*,  tbe  (oUowli^ 
appointed  to  represent  tKeii^  tordsbipa  on  tb«  JnittI  < 
both  Houses  to  consider  tbe  subject  of  eleettjool  i 
stations  and  supply) ;  T^rd  Crose  (Privv  Seal),  Loffd 
Knuuf^rd,  ami   l^rd   Monkswell*     The  moUon 
passed  on  tho  1 0th  inst.,  as  follows  t    **Tbat  It  is 
Select  Commttt^  be  appointed  to  join  with 
House  of  Commons  to  consider  and  ropori :  (1)  w\ 
standing  the  provisions  of  Seecloo  li  (1)  of  libo  "^ 


Act,  iHS-i.  tiO' 
compulntiHly  for 
ditionp  as  reap  > 


«)ifiiiL|   Ka  t>t*>'«tn 


'"ss: 


IT  ao, 


owners,  nod  olJien^  »«e  ;  (2/  wii«ther  oompoiiory  powers  4 

iporl 
be  giveo'where  the  propoesd  elto  w  Ml 


land  for  feoemting  slat  ions,  if  prop 


Misory  p< 
Io1i0|nv«obaan|^ 

(3)  whether,  in  the  caseof  a  _  _ 

being  riiuate  within  the  aniaof  sopplf,  pOPif 

the  breaking  up  of  streets  between  the  genefmlinii: 

boundary  uf  the  area  of  supply;  (4)  wbetlier 

given  in  any  case  for  the  iup|>ly  of  eleetrleel  fi 

including  dtstrtots  of  nemerous  local  autliorilJML 

of  exceptional  dimensions  and  bigb  volli^%  end  tf 

may  properly  be  given  wbeclier  nay  and  vlwl  oood| 

be  imposed-  (a)  with  reapeet  to  sysiim  omI  p 

struotinn  and  locetioa  of  gtoeratliig 

of  purchsse  conferred  utuwi  local  authoHliis 

of  tbe  Electric  Lik'h  ^itb 

tious  of  the  proinot<  •kers  i 

ritios  within  parts  of  tiiu  aiea  ,  i,^,  aoder  wlMit 

ought  (lowers  to  be  conferred  upon  |iraiisc " 

electrical    energy    to    other    undertaken, 

consumert." 

WMloliavea.— At  tbe  list  meelii^  of 
Water  and  Llffhtmg  ConmifUai's 
a  letter  was  read  from  tbe  Loflal 
entertain  the  Jipplicauon  of  the  Oosiadl  for  snM 
£7  vwi  for  ele<  trie  lighting,  as  the  Ooosurll  bed  nee 

_' outside  the  area  fiffowlbed  by 
o  4)1,  and  that  t^er«ofiOft  ibe  Teem  ilmfk 

ing  uuL  tuU  £CLQtlO  ol  il|o  i^Jm  wee  fei|ek«d  lor  i 
tbe  old  afoa,  and  aakiog  tbe  LmlCkivf  msBMl  1 
tbe  appUeation  aeJAMtf  lba&  {lari  «ee  ooi 
on  feb.  ^  a  further  Isttor  was  road  0^»m  iKe 
Board,  asking  f^r  more  detaib  wilb  regard  lo^ 
borrow  £7. MX);  and  it  was  rosol^'ed  IL^ 
chairman,  and  Alderman  llees  be  a  •e>>  cooia 
tiM  town  clerk  as  to  tbe  adviaabilltgr  of  o6b 
wDold  indodo  ibo  new  aieiL  oM  Mieii  to  l1 
reply  to  a  qoeetlofi  anont  Uio  Prertfilnw  is  Ibe 
Handay,  Ibe  'Mh  nit.,  the  Town dtf k  rpod lbs 
Brodie  to  lb#  oommitcoe^  and  tbe  re|eK% 
Mr,  Brodieettlbesttbjiot^     KrootbMll 
where  tbe  qottdiiolon  (of  Ibe  Liolhw^tts^ 
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^  there  was  a  joint  which  proved  to  have  beeo  badly 
ud  which  was  alleged  to  have  been  made  by  Messrs. 
el's  meo.  The  coneeqaence  was  that  the  insnlation  was 
^.lodatlast  the  current  leaped  from  one  cable  to  the  other, 
^theflhorteet  cat  back  to  the  dynamos  instead  of  traversinj^ 
nrthcr  street  section  condactors,  as  it  ought  to  have  done. 
gfatiofUiAt  section  all  went  out,  and  the  momentary  auto- 
lint  of  this  suddan  alteration  in  the  demand  made  upon 
wmoe  was  to  bring  them  to  a  standstill,  so  that  the  lights 
whole  town  went  out.  with  the  exception  of  the  two  arc  lights 
gHtreet,  which  are  connected  with  the  private  supply.  The 
tfdtt  lights  were  out  for  about  two  minutes,  when  they 
iilored,  except  in  the  Lowther  street  section.  Lowther- 
iMlioo  remained  in  darkness  until  with  the  utmost  expedi- 
i  street  ooukl  be  opened  where  the  defect  was  located,  and 
enij  ooDDection  could  be  made  which  enabled  the  lamps 
igilted  within  a  couple  of  hours.  Mr.  Brodie  utilised  tne 
I  to  point  out  to  the  committee  how  useful  their  arc  lamps 
priffite  supply  cables  were  in  such  an  emergency,  and  to 
I  that  it  would  probably  be  found  desirable  for  the  com- 
toetteod  this  system  of  arc  lamps  on  private  cables  to  all 
Bstreeti. 


-At  the  Council  meeting  on  Monday  last,  the 
rhiter  from  the  Board  of  Trade  regarding  the  Mid[land 
JPnrer  Distribution  and  Lighting  Provisional  Order  was 
'With  reference  to  your  letter  of  Jan.  11,  notifying  the 
I  of  the  Corporation  to  the  application  for  the  above- 
d  order,  I  am  directed  to  forward  you  enclosed  copy  of  a 
guest  by  the  promoters  that  the  consent  of  the  Corpora- 
tho  application  may  be   dispensed  with."    The    copy 

0  was  of  a  detailed  character,  and  stated  the  applicants 
the  Board  of  Trade  to  dispense  with  the  consents  of  the 
HIS  of  Wolverhampton  and  Walsall,  and  the  Urban 
ooDcil  of  Tipton,  being  local  authorities  having  jurisdic- 

1  the  Dropoeed  area  of  supply  who  have  not  consented 
it  of  toe  order  under  the  title  of  the  Midland  Corpora- 
9wer  Distribution,  Limited,  Provisional  Order,  ana  the 
r  sadi  requests  were  given.  One  of  them  was  that  the 
mncil  of  Tipton  had  not  obtained,  nor  was  it  making 
itioo  for  license  or  provisional  order  under  the  Electric 
let.  The  applicants  submitted  the  Corporations  of 
ipton,  Walsall,  and  Tipton  Council  were  not  entitled 
I  their  consent  unreasonably,  and  that  in  this  case  they 
I  so.  The  objects  of  the  compsiny  were  not  only  to 
district  named  with  cheap  electrical  energy,  especially 
I   power    and    manufacturing  purposes,   such    as    the 

mines  and  driving  machinery,  but  also  for  lighting. 
Ay  stated  they  would  be  able  to  supply  the  power 
an  Wolverhampton  and  Walsall,  and  a  comparative 
ras  appended  showing  the  prices  charged  in  15  towns 
be  local  authorities  owned  and  worked  the  elecjbric 
ders.  The  communication  stated  :  **  That  starting  a 
rtaking  for  the  supply  of  electricity  for  motive  power 
tctaring  purposes  is  not  within  the  sphere  of  operations 
Id  be  under  municipal  management,  and  that  risks 
levitable  in  a  new  enterprise  of  this  kind,  and  which  a 
mj  be  justified  in  incurring,  are  unsuitable  for  a 
r  local  authority  to  embark  upon,  having  regard  to  the 
noBt  borrow  money  on  the  ratepayers'  account  to  enable 
**  and  **  that  the  prices—viz  ,  6d.  and  3d. per  Board  of 
—to  which  the  applicants  were  limiteo,  were  con- 
war  than  the  price— viz.,  6d.  per  Board  of  Trade  unit — 
J  the  fourth  schedule  of  the  Wolverhampton  and 
srpormtioD  Electric  Lighting  Orders,  1896.  Another 
brade  would  be  encouraged,  but  if  one  or  two  important 

the  area  were  excluded  from  the  order  it  would 
ilbct  the  entire  scheme.  A  motion  to  the  effect  that 
ktioD  atse&t  to  the  promotion  of  the  provisional  order, 
Oactoic  Liffhting  Acts,  1882  and  1888,  by  the  Midland 
rporatioD  for  Power  Distribution,  in  respect  of  an  area 
in  the  coanties  of  Stafford  and  Worcester,  on  condition 
mfmaj  ineert  in  such  order,  or  the  confirming  Act,  an 
I  no^  to  supply  electricity  within  the  borough  of 
ptoD,  except  with  the  consent  of  the  Council,  and 

•ndi    coDcUtions  as   the   Council  may  impose,   was 
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March 


And. 


for   regnlallBC   tl&e   premre  on 
tiilelly  in   eonaeetioii   with    storage 
Johe  Somervilie  Highfield,  6,  Ingestre-road, 


eleetrlo  hlgli  and  low  teneion  fuse 
pnrpoees.  William  Albert  Malson 
i Sidney  Richardson  Malson,  Bank-buildings,  George- 
Mt»  Sheffield. 

tA  Mid  eomieeted  witli  dyiuuno-eleetrle 
^.  Montague  Tabor  Pickstone,  RoUnd  Svdney 
,  and  Arthur  Charlesworth  Peebles,  Tay  Works, 
Edinburgh.  (Complete  specification.) 
feelder  Idr  eMrbon  aad  other  bmehee  for 
Me  a0tar%  dywinee,  and  the  like,  Adam  Latimer 
Ipo^g,  18,  Bucktngham'Btreet,  Strand,  London. 
UNHmmIv  in  ttwtMhi&B  Csr  eleetrie  slow  lantpe* 
MUfivihold'JKifteitx,  46,  Lfncoln's-innfields,  London. 


CHr*y. 


67«5. 


6789. 


6571.  Imiirovement  in  or  nownentifl  wtth  the 

eleetrieity  to  marine  propii<alea.  William 
Carter,  John  Alexander  Dawson,  and  Tbomae 
Not  f  ilk  House,  Norfolk-street,  London. 
6696.  ImiiroTemeiita  in  eleetrib  are  lamps.  Sigmund  Bergmann, 
Birkbeck  Bank-chambers,  Southamptoa-buildings,  Chan- 
cery-lane, London. 

March  8.  » 

6684.  Impreyements  in  aad  la  relatfea  to  eleotrieal  alarms 

George  Tiw  he  Moore,  9,  Westlaod-row,  Dublin. 
6644.  Imprevemepts    la    eleotrie     lampa    far    phetetraphie 
and  aimUar  parpeaee.     WiUiam  Cottier  Cubhia   and 
Greville  Ewing  Johnston,  212,  Kenstogton,  lirerpooi. 
6068.  Imprevementa   ia   metaWe   eeBdmtota   ftir  *  pvoteetlBC 
e'eetHe  wi  ee  aad  eahiea. . .  Petst  Charles  Middletoa  and 
Frederick  Hogginf^  7,  Staple-inn,  London. 
667S.  An  improved  e*.eett  leal  safety  lamp  for  miaen.    Henry 
Harris    Lake,    45,     Southampton  •  buildings,     London. 
(Otto  Siedentopf,  Germany.)    (Complete  specification.) 
6689.  Improvements   in    tolei^hoao    speahtaa4aho    and    nko 
rooetTors.    Hannemann  Adolphns  Cstmere,  7,  Quality- 
court,  Chaooery-lane,  London. 
6686.  Improvements    in    sad    iSlattay    to   djyaamo  -  elssiilu 
maehiaes  and  Oloetromotors.     Sidney  George  Brown, 
45,  Southampton-buildings,  Chancery -lane,  London. 
6698.  Innovation  In  Oloctrio  lighters  (pfrophore).    Wilhelm  von 

Zabern,  10,  Silver-street,  London. 
6798.  Improvements  in  eleetrodes  for  seooadarj  hatteries  or 
aeonmniators.   Henri  Pieper  fils,'  47,  Liucxdn's-inn-fieldB, 
London. 
6794.  Improvements  in  eleetrodes  for  ssoeadarjr  hatteries  or 
aeonmniators.  Henri  Pieper  fils,  47,  Lincoln's-inn-fields^ 
Londpn. 
Improvements  in  the  mannfaotare  and  prodaoMoa  of 
e-oetrodes  for  seeeadary  hatteries.    Henri  Pieper  fils, 
47.  Linooln's-inn  fields,  London. 
March  9. 
Improved  appatatns  for  thoeleelrio  ignittoa  ia  iatsvaal 
oomhnstion  eagiaes.    Robert  Andrew  Miles,  Greyland^ 
Gosford  green,  Coventry. 
6769.  Aa  improved   form   of  aatonuitie  traasfonaer  swtlelu 

J.  E.  M.  Stewart,  Holford,  Middle-rood,  Bournemoath. 
6786.  Improvements  ia  a  method  of  aad  msaaa  for  malrtag 
ooaaeetioa  hotweea  aa  aadorgronad  sendaetor  aad  a 
vehi^e  motor.     Harry  Louis   Butler,    22« 
street,  Regent-street,  London. 
6783.  Improvemeats  ia  Olootrie  tram  aad  railwagf 

William  Charles   Cloete   Hawtayne,  56,  Chanoery-lswi, 
London. 
6999.  ImpvovoBsoats  ia  the  maanftmtaro  of  metal  hasss  for 
inoaadeseeaoe  lamps.    Henry  Harris  Lake,  45,  South- 
ampton-buildings,   Chancery-lane,    London.      (La   Com- 
pagnie  Gen6rale  des  Lampes  a  Incandescence,  France.) 
(Complete  specification.) 
6919.  Process  for  maUag  aa  Oleetrioal  eoadnotor  aad  aa  lasap 
latiag  hody  of  tar  asphalts  aad  the  like  materliki. 
William   Phillips  Thompson,   6,   Lord-street,  Liverpool. 
(Albert  Lessing,  Germany.) 
Improvements  in  and  in  eonneetion  with  nndergronnd' 
ooadnit    eleetrlo    railwajrs.      Edward    Heyl-Dia,    37, 
Chancery-lane,  London. 
Improvemeats  ia  aad  ia  eoaaeoiioa  with  iaeaadesosBt 
e:eotrio  laaips.     Edward  Heyl-Dia,  37,  Chancery-laoe, 
London. 

March  10. 
6898.  Improvemeats  ia   ineandesoent   olootrie  lights  aad  ia 
proeesses  therefor.    William  Lawrence  Voelcker,  171)  - 
Queen  Victoria- street,  London.    (Complete  specification.) 
6919.  Improvements  in  oleetrioal   galvanie   hatteries.      Giam* 
battista  Laura,  65,  Chancery-lane,   London.     (Complete 
specification.) 
6984.  Improvements  in  eondnits  for  sleotrio  eondnotors.    John 
James  Bate,  6,  Lord-street,  Liverpool.    (Complete  specifi- 
cation.) 
6969.  Improvemeats  ia  or  oeaneeted  with  the  applloattsa  SC 
eieotromotors  to  propnlslea.    William  Thomas  Carter) 
John   Alexander    Dawson,  and    Thomas  Gray,   Norfolk^ 
House,  Norfolk  street,  London. 

March  11.  ... 

6969.  iBiprovomoats  ia  gnards  for  fUuaos  or  firadilo  ohjoots^ 
snOh  as  iaOaadesooaoo  olooferie  laaq^,  i^ss  glohss^ 
ete.    Harry  Neville  M6ody  and  Albert  Lewis  Davis,  ^ 
Victoria-street,  Westminster,  London. 
9914.  The   spriagless    eoataets    haaroaot-holdor   for   olootrie 
iaeandoseoat  lamps.    Lewis  Bertgues,  16,  Tudor-street, 
Fleet-street,  London.    . 
6982.  Improvemeats  ia  primary  voltaie  or  galvaaio  hatteries. 
Pierre    Laf argue    and    Edouard    Drouet,  7|  Staple-inn, 
London. 
6994.  Ih&provomeats  ia  aad  rolatlag  to  eoadaits  for  el99iii9 
eahles.    WiUiam  Sykes^  18,  New  Bridge-street,  Black« 
friars,  London, 

I  olootrie  drill.    Richard  ^osebh  CcowVai  «c^  V:?cm^sk 
Hughes  Pre6U>n,  34,  Vftl\>ttx>k,  iioaMti« 


6823. 


6839. 


'^m 
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•••ft. 


•iSt, 


693S. 


Im|^rev«Bi«ite  la  sad  rclattag  Uk  draw  and  jaaettoa 

bmtM  for   o:ootrlo    mala*.      VVilU&m  Syk6«,    l^i   Nenv 

Brid^'e^ireotj   liiackfriars,  London. 
lmproT«Di«at*  la  the  tnetliod  of  and  apparatut  for  the 

eioetro  deposit loa    of    mouiU.      Jamei*    HoUQw«y,    2I« 

Southftmpioo-buiLditi^ii,  Uhitn  eery -lane,  Loudou. 
ImprovomeaU  In   olootrleal  or   olMtrom&Kaotlo    tkora- 

ponlle    aRparatas.     O.    Waratk&    and     K.    Sftche«    4M, 
^Chancery  lane,  Londoa.    (Complete  Bpeci6caiion. ) 
Improvooionta  ta  ioooadary  liatterlee.     Alexia  \V€rner« 

o'i,  Chancery  lane,  Ijoiidun. 
Apparatna    for  traoamlttlng   motion  to  a  dlatanoo   tijr 

means   of   olootrloal   oaergy.     t^iemone   Bro^,  and  Co., 

Limiiecl,   Biikbeck    iSank-chambers,  Southaroptoa  bii]ld 

in^H,    Chancery -lane,    London.       (Stemeoi   und    HaUke 

Atkien  < *e9eU«chaf D,  Germany.) 
MAHrif   hi, 
MoTomont  meobaalam  for  elootrlo  apparatoaeo,     I'hilipp 

Richier  and  Tbeodor  Weil^  a,  Hue  dee  IV inoei',  BruBsela. 
Improved    elootrlo    aro    lamps,      Philipp     Kichter     and 

Theodor  Well,  8,  Rue  dee  IVtneoA,  BruseelB, 
Imp  ov'omeata  la  blades  for  oleotHo  oarreat  ooUeotora, 

rtiilipp  Richter  and  Theodor  Weil,  8,  Hue  dee  Friocee, 

Bru4«el0. 
613ft.  XmprOTomeats  ia  elootrlo  Ineandeaeenoe  lamps.    Waltber 

NecjiBt,  liiikbockBaok-chamber^,  Soothamptonbuiidinj^B, 

Chancery -lane,  London, 
Fiooeaa    for    liardeainK    aad    rendering    tenaoloae    the 

aotlTo  mass  of  e.ootrlo  aooomalators.     Hodertcb  von 

Barby,    1    and     4,     Mitre  court -chambers,    Fleet<sireec» 

London.     (Complete  Bpeciticaiion.) 


eiis. 


eitt. 


01l«. 


«14A. 


»t7. 


6171. 
ei07. 


i971t. 
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SPECIFICATIONS  PUBLISHED. 

1S97. 
Device  to  be  iiAcd  aa  ao   indicator  sigaat  or  relay  In 

eoaaeotlon    wtth  tolephone    swltohboarda   and   other 

analogous  appaiatns.     Rabidge. 
Condaotora  for  electric  railways  aad  the  like.     Wood* 
Kleotrlo  apparatus  for  ipovorolag  oaglnos.     Snow  and 

Coo{>or, 
Bheoataiio    apparatus    parti ealarly  appUoable   to  tbe 

ataitlng  of  oioctromotors.     Dixon. 
Kleotiioal  motor  generators,      ^lonienB  Broa,    and  Co,, 

Limited,  and  [yoako. 
Apparatus  for    transmitting  motion    to  a  dlslaaoe  by 

moans  of  olectiloal   energy.     Sioiuontj   Broe.  and    0>,t 

i^imiced.     iSierueni^  and  Haliike.) 
deotrlo  swiiohes,     Brockiee* 
Method  of  aad  apparatas  for  erootlag  overhand  eleetrto 

oonduotof  s  for  lallways  and  tramwaya.     Wertber  and 

Sch.dler, 
Carrent-eolleetiag   apparatus    for    oleetrio    tramways. 

Little  and  Ireland. 
Bolders  for  laeaadesooat  elootrlo  lamps.    Ma»soQ.    (Pate 

applied   tor    tinder    International  Ckinveniiotij    Bept.    24, 

IsOG.) 
Portabls  eleotrle  lamps.     Milli, 
dootno  tramway  aad  eleotrle  traasmlssloa  of  jiower 

systems.     Little. 
Aio  lamps  with  doable  globea.     Whoatley.    (Allgemeine 

Elektncu.it«-(  roiollfchalt. ) 
Aatomatio  magaetlo  elrealt  broaluirs.      Scott*      (Date 

applied   for  under   Intoraatioual  C'onvention,  March  17. 

ist»7.k 
Aatomatio  eat«oat  or  ahort^ttroaltlag  doFlee  far  elaetrlo 

nre  laispe.     liol«ioo  and  the  Elektriacbo  Bogen  lam  Lien  ^ 

labnk  Naock  and  Holaten  (!e»ell0cbak  mit  Beechkrankior 

Hattung. 
Kioctrlo  furaaeoa.     Bradley. 
Eiaotrto   switches  for  eloottle  valve-coatrolllag  appa* 

rataa      Batkor.     (Hchoeffet.) 
I>ynamo-alaoirlo    mavbtnes  aad    motors.      The    Britinh 

rhoinsoa  Iiou«ton  i'ompany^  LLcniicd,     (rrieatO 
Slaotrle  aooamalatera,     Browne  and  Kampordyk. 
tasalaUog  eoadalU  for  eioctrlo  eondaotora    Tbotnpeon. 

(Jun^blutli, ) 
Mathod  of  aad  moans  for  rognlatlng  the  phase  relation 

botwoea   earteat  aad  eleelromoUvo   foreo    la    altor^ 

aatlag^aarraat   syaiama   of    o^oetrlclty    distrlbattoa. 

The     British     Thomson    4ioufton     Com  pan  y.     Limited. 

(8teinmoic  and  Rico. ) 

fcdaail—  walt^baar  metora     BritiBh  Thamsonllooatan 

Comfkaay,  Limited.    (Thomsan  and  I'rattJ 
1898. 
Meibad  af  aad  appamtaa  tbr  slg aaUing  or  advartlslag 

by  alocirlcUy*    ( « ininiy , 
Eloetriaal  tasalatlaa  coadalts  aad  meibad  of  and  spps* 

raiaa   far    aaiaas   same.      Joittioe.      (The    Lithoeite 

MaDafacturin((  ComiMiiy.) 
Kleetromagnetto  braboa  for  oara,     Tockbam. 
Telograpbie  traasmlttore.    l*rioe,  i*bitUps,  md  W^ny. 


TRAFFIC  RECEIPTS. 

Dover  Tramways.— The  traf&c  receipts  for  lb« 
Mhrch    12  were  IKXt.  5«.  fM.     Tbe  total   raooip«a  far 
l89Sarei.i,UlK.  Hb.  6i.     The  mUeaga  apffli  at 

Bristol  Tramways. —Tbe  traffic  retaras  for  tbC; 
March   11  were  I'l'IMK    13«.  2d.,  oompared  witli  I 
for  the  corresponding  period  of  last  year,  boinit 
£131.  1 5s.  8d. 

Birmingham  Tramways^— The  traffic  roooipte 
eodinir    March     12    were    i:,'i,i'7?»,     IfSs.     7d.,    so 
£3  3u7.    2.«.    6d.   in    the    correepondtog  week  la  li 
decrease  of  £2^.  5^.  1  Id. 

Liverpool  Overhead  Baliway*— Tbe    traffic 
railway  for    the  week  ended  March   13 
compaired  with  £1,2H0  in  tbe  correspoadlnn  week  «f  li 
year,  being  ao  increase  of  £50. 

City  and  Boath  Leodaa  BaOway.— The  reCurne  fai 
ended  March  13  were  £1,077,  com^iared  with  CLaHt   for 
B ponding  period  of  last  year,  beioK  an  incroaee  of  Ctt. 
receipts   for  the    half-year    amount    to  £tU7lt6, 
£1  LMi6  for  tbe  correiponding   period  last  year, 
of  £10. 

Sontb  Staffordshire   Tramwaya,— The  traffic 
week  ending  March    11  were  £533.   ISa.  M.*  as 
£565.  Os,  74.  in  tbe  oorresponding  weak  of  tkt 
Tbe   aggrefrate   reoetpu   for    the  year  era  £9i| 
against   £5,6116.  5s.    lid.    in    the   correepMidla|| 
previouB  year. 

DobUa  8.]>.  Tramwaya.— The  traffic  raeei|ita  lor 
ending  March  U  were  £3SL  4s.  Id.^  as  oooil 
£302.  llfl.  tkl.  in  tbe  oorraepoading  waek  ia  tka  , 
being  a  decrease  of  £11.  6a  Ud.  Tba  oandnr  'wi 
carried  was  65,867  to  1899  and  6S.(J2SI  in  1887.  TW 1 
returnfl  up  to  date  are  £3,97ft.  IHj,  5d.t  «* 
£1,305  IHe.  Gd.  last  year,  being  a  decresee  of  £3301  ia. 
mileage  open  is  the  same  as  last  year — riz, ,  8  miloa 
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NOTES. 

and  Steel  Institiite.— The  annual  meeting  is 
eld  at  the  Institution  of  Civil  Engineers,  Great 
(treet^  London,  on  Thursday  and  Friday,  May  5 
The  autumn  meeting  is  announced  to  be  held  at 
m  under  the  auspices  of  the  Swedish  Association 
iMten  on  Friday  and  Saturday,  Aug.  26  and  27. 
ral  London  Railway. — This  company  have 
Sir  Henry  Oakley,  late  general  manager  of  the 
fortbem  Railway  Company,  as  their  chairman. 
•  the  matter  of  great  congratulation  at  the  special 

of  the  company,  and  Mr.  Henry  Tennant,  the 

chairman,  both  proposed  the  change  and  at  the 
le  pointed  out  its  advantages. 
rle    Idffhtlng    of    Trains    in    India.^Tho 
hBikanir  Railway  are  setting  an  example  in  this 

The  managers'  reserved  carriage  was  fitted  up 
le  Mgo  with  Stone's  system  of  electric  lighting. 
It  worked  satisfactorily.  Urged  by  this  success 
ay  are  going  to  use  the  system  on  a  whole  train, 
mo  and  accumulators  being  placed  in  the  brake  van. 
rlo  Railway  Seliemes  for  London.— The 
d  opposition  to  the  Bill  promoted  by  the  Charing 
■tOD,  and  Hampstead  Railway  Company  has  been 
D,  and  hence  the  Bill  has  been  passed  on  to  the 
sd  Bill  Committee.  As  regards  the  City  and 
Railway  Bill,  amendments  having  been  made  to 

objections  of  the  local  authorities,  the  Bill,  as 

is  to  be  reported  for  third  reading. 
rteolan,  Iiiffliting  and  Power  Plant.— Mr. 
leon  describes  in  the  columns  of  our  New  York 
I  a  power  artesian  well  he  is  the  happy  owner  of. 
m  power  for  grinding  feed,  sawing  wood,  ripping 
Ac,  and  after  that  has  power  enough  to  operate  a 
nmo  supplying  35  lamps.  A  grain  elevator  has 
I  added,  and  this  is  driven  by  an  electric  motor. 
eter  of  Uie  well  pipe  is  4^in.,  and  it  is  525ft.  deep. 
iion  on  the  "  Maine."— Mr.  C.  Bettie,  of 
[  writes  to  combat  the  idea  that  this  explosion 
e  electricity  from  the  lighting  mains,  as  has  been 
KMne  of  the  daily  papers.  He  points  out  that  in 
pa  no  lights  of  any  kind  are  allowed  to  be  fixed 
Mgazine,  nor  are  the  wires  of  any  kind  conveying 
of  electricity — whether  it  be  for  the  electric  light, 
ywer,  electric  signalling,  gun  and  torpedo  firing — 
>be  run  inside  the  magazines.  The  magazines 
id  from  an  outside  source  by  what  is  known  as 
■i  about  2ft  by  1ft.,  and  consists  of  a  watertight 
I  a  glass  front,  about  12in.  square  and  lin.  thick, 
J  dost-tight  and  watertight  The  electric  or  any 
p  is  inserted  in  this  box  from  the  ouuide,  and  the 
lies  for  supplying  same  are  also  run  outside,  so 
mkl  be  impossible  for  the  explosion  on  the  United 
■Mr  "  Maine  "  to  have  been  caused  by  any  of  the 
frtsms  on  board.  There  is  only  way  to  get  into 
■Bss»  and  that  is  from,  the  upper  deck,  and  to  get 
hts  you  have  to  go  down  a  separate  hatch. 
1  Heat  from  Inoandeaoent  Lamps. — Dr. 
disj,  writing  to  the  Lancet  with  respect  to  the 
B  on  the  heat  of  incandescent  lamps  which  we 
D  last  week,  says  :  *'  In  further  illustration  of  the 
voold  call  attention  to  an  apparatus  for  cooking 
paiposes  where  the  heat  is  produced  by  broad- 
■eandescent  lamps  with  a  reflector  of  special  con- 
A  thermometer  placed  midway  between  two 
|i  I2in.  apart  quickly  registers  SdOdeg.  F.  The 
n  ssn  be  nigukladby  a  rheostat  or  by  adjust- 
tke  lifleekNca    £hich  im  apparatus  adapts  itself 


admirably  to  medical  uses  and  where  dry  heSts^a  very 
high  temperature  is  required,  and  the  writer  never  uses 
any  other  method  of  obtaining  it  By  means  of  such  an 
arrangement  heat  may  be  localised  upon  any  particular 
limb  or  organ,  or  applied  to  the  whole  surface  of  the  body. 
It  is  easy  to  show  that  in  order  to  obtain  the  most  intense 
heat  rays  the  heat-producing  source  ought  to  be  of  a  luminous 
character,  and  by  far  the  best  means  of  securing  high* 
temperatures  with  luminosity  is  the  electric  light'  Here 
heat  is  produced  without  combustion  and  the  many 
disadvantages  that  accompany  the  latter." 

Aurora  Borealia. — Last  week  a  most  brilliant  aurora 
borealis  was  witnessed  from  Kelso.  We  understand  from 
the  Kelso  Mail,  that  shortly  after  sundown  a  halo  of  pale 
light,  closely  resembling  that  of  the  electric  light,  was 
observed  to  spring  up  on  the  northern  horizon.  It  gradually 
formed  itself  into  a  well-defined  arch,  showing  distinctly 
amid  the  surrounding  darkness  of  the  moonless  but  starlit 
sky.  The  area  of  luminosity  seemed  to  wax  and  wane 
both  in  extent  and  intensity,  but  tending  always  to  increase, 
till  the  whole  horizon  from  east  to  west  was  bathed  in  light 
almost  equal  to  that  afforded  by  a  full  moon.  From  the 
centre  of  illumination  there  shot  out  straight  shafts  of  light 
pointing  towards  the  zenith,  moving  now  in  one  direction 
and  now  in  another,  like  the  beams  from  so  many  distant 
searchlights ;  and  all  the  time  great  waves  of  light  rolled 
up  from  the  north,  flashing  out  and  disappearing  in  all 
directions  till  one  half  of  the  visible  heavens,  from  east  to 
west  by  north,  and  right  overhead,  was  filled  by  the 
beautiful  shimmering  radiance.  The  similarity  of  this  dis^ 
play  to  the  rays  of  an  arc  lamp  reminds  us  that  one  night  in 
1888  we  called  out  a  crowd  of  friends  in  Newcastle  to  see 
a  brilliant  display  of  northern  lights,  which  after  investiga^ 
tion  proved  to  be  due  to  some  arc  lamps  newly  erected  ii;i 
the  exhibition  held  that  year. 

The  Metropolitan  Railway  and  Eleotrio 
Traction — The  Bill  now  before  Parliament  to  grant  the 
above  company  power  to  run  their  trains  by  electricity  is 
opposed  by  the  Great  Western  Railway  Company.  The 
object  of  the  opposition  appears  to  lie  in  the  fact  that  the 
Great  Western  Railway  Company  run  certain  trains  on  the 
Metropolitan  Railway.  A  question  was  then  raised  as  to 
the  locus  standi  of  the  opposing  company  on  the  grounds 
that  all  that  was  proposed  was  that  the  Metropolitan  Com- 
pany might — not  everywhere  on  their  system,  but  over 
certain  lines  —  use  electricity  for  working  their  own 
carriages.  The  Metropolitan  Company  desired  to  improve 
their  system  for  the  convenience  and  comfort  of  the  public, 
and  they  sought  powers,  in  order  to  render  the  ventilation 
of  the  railway  more  satisfactory,  to  use  electricity.  The 
system  to  be  adopted  was  not  decided  upon,  the  company 
asking  for  three  years  in  which  to  make  enquiries  and  test 
the  various  systems  of  locomotion,  the  Board  of  Trade 
having  a  voice  in  the  final  selection  of  a  method.  In  order 
to  get  rid  of  bad  ventilation  they  sought  to  run  their  own 
trains  by  electricity,  having  no  desire  to  interfere  with 
Great  Western  trains  at  all.  After  argument  before  the 
Court  of  Referees  of  the  House  of  Commons  the  locus  standi 
of  the  Great  Western  Railway  was  allowed. 

Tlie  Cable  to  leeland. — This  question  is  to  be  dis- 
cussed at  the  next  National  Sea  Fisheries  Convention. 
The  chief  industry  of  Iceland  and  the  Faroe  Islands  is  the 
fishing,  and  hence  the  connection  between  the  convention 
and  the  cable.  As  mentioned  in  a  previous  note,  the  Danish 
Grovemment  have  promised  an  annual  subsidy  of  £5,000 
for  20  years  towards  the  cost  of  working  the  cable.  The 
Great  Northern  Telegraph  Company  of  Copenhagen,  who 
are  the  promoters  of  the  present  scheme,  hope  to  be 
able   to  obtain  from    Great   Britain   a    £3,000  subsidj 
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for  20  years.  In  return  for  this  it  ia  proposed 
to  wire  the  meteorological  reports  free  of  charge, 
and  to  transmit  Government  telegrams  over  the  cable  at 
one-half  the  ordinary  rates*  The  capital  required  is  esti- 
mated at  £100,000,  and  the  expenses  as  follows :  £4,000 
for  working  of  three  stations  (Shetland,  Faroe,  and 
Iceland) ;  £3,200  maintenance,  at  £4  per  nautical  mile  per 
annum  ;  and  £6,000  interest  on  capital  at  4  per  cent,  and 
sinking  fund  over  28  years.  The  commerce  of  the  Faroe 
Islands  and  Iceland  is  as  yet  not  large  enough  to  justify 
the  expectation  of  a  telegraphic  traffic  producing  a  sum 
anything  like  sufficient  to  cover  the  expenses  of  the  under- 
taking,  and  the  traffic  revenue  is  expected  to  cover  only 
one-half  of  the  daily  working  expenses* 

The  James  Forrest  Leotnre.— This  year's  subject 
of  the  above  lecture  was  *'The  Relation  of  Geology  to 
Engineering,"  and  in  the  able  hands  of  Prof.  Boyd 
Dawkins  yielded  one  of  the  best  John  Forrest  lectures  yet 
delivered.  The  author  pointed  out  that  geology  and  engi- 
neering were  so  intimately  interwoven  that  sometimes  it 
was  impossible  to  separate  them.  The  atructure  of  the 
earth  ought  to  form  an  essential  part  of  the  education  of  a 
civil  engineer.  The  success  or  failure  of  an  undertaking 
depended  largely  upon  physical  conditions  falling  within 
the  province  of  geology,  and  the  works  of  the  engineer 
should  be  based  on  the  faith  of  the  geologist.  The 
lecturer  then  considered  some  of  the  important  questions 
which  had  been  answered  by  the  combined  results  of  the 
two  sciences.  Beginning  with  the  movements  of  water  in 
the  sandf  sandstone,  and  the  chalk,  he  went  on  to 
discuss  the  conditions  under  which  the  solid  rocks  of  the 
British  Isles  have  been  more  or  less  covered  by  superficial 
ddbris,  sand,  gravel,  and  clay,  and  to  show  how  geological 
theories  connected  with  the  Pleistocene  age  and  the  glacial 
period  might  have  an  important  bearing  on  engineering 
works — for  example,  on  the  construction  of  watertight 
reservoirs.  Lastly,  he  drew  attention  to  the  value  of 
geology,  as  directing  the  mining  engineer  where  and  where 
not  to  search  for  the  minerals  he  desired  to  win.  The 
most  striking  illustration  of  geological  theory  working  out 
into  practical  resulu  was  presented  by  the  history  of  the 
discovery  of  the  south-eastern  coalfield. 

Trial  of  Motor  Vehleles.— The  Self  Propelled 
Traffic  Association  calls  our  attention  to  the  forthcoming 
trials  of  motor  vehicles  for  heavy  traffic,  which  will  be  held 
in  Livartx>ol  during  the  last  week  of  May.  This  competi- 
tion has  for  its  object  the  attainment  of  a  selfpropelled 
marl  vehicle  capable  of  economically  uking  the  place  of 
horse  haulage  in  the  transport  of  hea\^  loads  of  goods  over 
considerable  distances.  Beginning  on  May  24»  trial  runs 
of  from  30  to  40  miles  will  be  made  in  the  neighbourhood 
of  Liverpool  with  a  minimum  load  of  two  tons  of  goods,  A 
large  number  of  points  bearing  on  the  cost,  control,  working, 
and  construction  of  the  vehicles  will  be  taken  into  account 
in  making  the  awards.  The  judges  appointed  are :  Sir 
David  Salomons,  Bart,  ;  Mr.  Boverton  Redwood,  F.RS.E,  ; 
Prof.  II  S,  HeleShaw,  LLD,  MJ.C.E. ;  Mr.  John  A 
Brtpdie,  M  ICE,  ;  Mr.  Everard  R.  Calthrop ;  Mr,  S.  B. 
CottraU,  M,LC.K  ;  and  Mr.  Henry  H.  West,  M.I  C.E. ; 
whilst  Mr.  E.  Shrapnell  Smith,  hon.  local  secretary,  has 
charge  of  all  the  work  of  organisation.  Several  types  of 
French  vehicles  are  likely  to  take  part  as  competitors,  and 
the  Automobile  Club  de  France— a  body  that  has  done 
much  to  encourage  this  industry  on  the  Continent — has 
mpted  the  invitation  of  the  Self-Propelled  Traffic  Associa- 
tion to  attend  the  trials  and  to  appoint  official  delegates. 
Home  support,  however,  is  not  to  be  lacking,  for  it  is 
(expected  that  nearly  all  the  Government  departments  will 
iff  oMeisJly  nepretinted.     Further  infonnalion   may  bo 


obtained  from  the  secretary  of  the 

W.  Harr,  whose  office  is  at  30,  Moorgsle^tieelJ 

TeleetroBOopy.— The  Tdi^raph  is  stOl  ee 
the  value  of  the  discovery  of  Hen*  Sxcsepsal 
gives  the  following  from  its  Vienna  eofTes|i| 
among  other  headlines  says,  **  Further  d 
telectroscope.''  We  fail  to  find  the  deldkt 
our  readers  can  do  so  :  "The  inventor  ol 
Herr  Szczepanik,  will  introduce  his  discovery 
of  the  next  few  days  to  a  select  circle  of 
and  journalists.  In  contradicting  certain 
Press,  according  to  which  the  telectroii 
described  by  experts  as  a  discovery  which  at 
no  practical  utility,  Merr  Szczepaaik  declared 
the  telectroBcope  possesses  far  greater  practicd 
and  possibilities  of  usefulness  than  is  iOM 
apparatus,  says  Herr  Sxczepanik^  not  only  m 
pictures  from  a  long  distance,  but  will  nakd 
system  of  telegraphy  as  it  now  exists  laperflof 
as  well  as  portraying  real  proceedings  in  i| 
pictures,  the  telectroscope  will  also  show  eopj^ 
scripts  and  prints  at  the  remotest  distaaeaa  in  el 
time,  and  fix  at  one  stroke  photographic  ben 
same  on  a  sensitive  plate  or  sensitive  paper.  I 
mission  will  extend,  as  regards  distance^  ee  faA 
telephone*  Respecting  this  telegraphy  of  llie  I 
Szczepanik  declares  that  it  is  possible,  for  | 
place  a  copy  of  a  newspaper  in  the  apperatiii| 
been  prepared  by  him  and  is  now  ready  n 
within  a  few  seconds,  at  such  a  disianoi,  m 
Vienna  to  Berlin,  a  photographic  facsimile  of  thej 
would  he  yielded."  * 

Spaoe  Teleerrapliy. — On  the  16Ui  insL  I 
Lodge  gave  a  lecture  before  the  Engiaeerio^l 
Liverpool,   on    "  Telegraphy   by   Electric   Wei) 
Space.''    Prof*   Lodge    commenced   by    njind 
system  of  telegraphy  which  had  excited  so  i 
lately  was  based  on  the  emission  of  eleclria 
by  electric  oscilhitions*    These  electric  oacflleiie 
known  to  science  ever  since  1853.     They  were  i 
Joseph  Henry,  of  Washington*  in  1840,  and  by  I 
1847,  but  in  1853  Lord  Kelvin  found  out  Ul 
unknown  fact  at  that  time  that  electricity  hi 
matter,  in  that  it  possessed  Inertia,  or  that  ii  In 
it  possessed  inertia.  He  would  not  say  it  did 
because   he  imagined  that  would  be  the 
saying  it  was  a  form  of  matter.     He  did  not  kl 
was  not,  but  they  saw  it  stated 
of  energy.     ProL  Lodge  then 
by  which  these  electric  oscillations  had  been  inw 
Clerk  Maxwell,  Fitzgerald,  Herts,  aadotlMni  m 
ceeded  to  illustrate  his  previooi  ransrfa  by  ei 
He  afterwards  said  he  did    not   know  if    wii 
graph  would  bt  of  much  use.     Everyone 
message  sent  unless  it  was  sent  in 
could  only  be  received  by  a 
had  an  entirely  new  method  which  bi  bed  bl 
which  would  sand  mmmg&B  big  diateneaa>  Itdk) 
upon  waves  at  all,  but  upon 
pendent  of  obstacles,  and  that  wii  a  yeat  ed' 
thought  it  would  be  used  oTor  great 
signalling  ships  while  still  at  see.  Buft  it  woqU 
paper  to  explain  that 

liOBdon  Teleplui&e  Mnrleoi, — ^Tbe 
sentatives  of  the  variona  public  bodies  ot 
at  the  Ouildhall  last  week  to  diseuei  tbe  tekfboi 
at  length.     Mr  A.  C.  Morton  was  appointii 
suted  that  36  boanU  and  veslriat  eot  ef 
Metropolis  had  responded  to  tbi 
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the  conference,  while  25  bad  resolved  to  apply  to  the 
«Miuy  to  institute  an  enquiry  into  the  question  of  the 
lepbone  service  in  London.  After  a  lengthy  letter 
im  Mr.  J.  Staats  Forbes  (the  chairman  of  the  Telephone 
oipany)  had  been  resii,  the  meeting  proceeded  to  speech- 
iking.  The  following  resolutions  were  eventually  passed  : 
1)  That,  in  the  opinion  of  this  conference  of  delegates, 
preienting  the  Corporation  of  London,  and  the  vestries 
d  local  boards  in  the  Metropolis,  the  present  telephone 
hriee  of  London  is  both  iniefficient,  inadequate,  and  costly  ; 
)  tint,  in  the  opinion  of  this  conference,  an  enquiry  should 
I  lieM  by  the  Treasury  as  to  the  adequacy,  cost,  and 
Idency  of  the  London  telephone  service,  and  all  matters 
thereto,  agreeably  to  the  request  of  the  local 
itiea  of  I^ndon ;  (3)  that,  inasmuch  as  the  National 
phone  Company  is  not  possessed  of  statutory  powers 
|r  facing  ma^'ns,  pipes,  or  wires  under  the  streets  of  the 
»lia»it  is  undesirable  they  should  have  permission  until 
[  IntereBta  of  the  public  are  duly  secured  by  statute,  as 
ue  of  tramways  and  electric  lighting  undertakings, 
et  always  to  the  consent  of  the  local  authority/' 
to  the  Corporation  of  the  City  of  London  for 
[  the  conference  were  then  given,  and  it  was  resolved 
I  copies  of  the  resolutions  to  the  Treasury,  the  Cor- 
of  Ixmdon,  the  London  County  Council,  the 
iand  local  boards  of  the  Metropolis,  and  to  every 
tion  and  local  boa^d  in  the  United  Kingdom. 

ibers  of  Commeroe.— At  the  meeting  of  the 

ted  Chambers  of  Commerce  last  week,  a  resolution 

passed   to   the  effect   "that  in  the  opinion  of  the 

ion  the  compulsory  adoption  within  some  limited 

of  the    metric  system  of  weights   and   measures 

1  by  the  Act  of  last  session  be  advocated  by  every 

means,  with  a  view  of  inducing  her  Majesty's 

[lent  to  afford  facilities  for  the  amendment  of  the 

1  this  respect,  and  that  a  copy  of  this  resolution  be 

^to  the  President  of  the  Board  of  Trade  and  to  the 

I  Lord  of  the  Treasury."    The  comment  was  made 

manufacturers  would  not  move  in  the  matter 

loompnlsion.    We  are  not  sure  that  the  Oovern- 

i  vfll  find  it  convenient  to  teach  the  manufacturers 

best    for   them  against  their  wills.     The  other 

of  the  meeting  included  a  resolution  in  favour 

^Ufpenny  local  post,  which  was  not  passed,  a  resolu- 

i  bkvour  of  a  parcels  post  with  the  United  States  of 

and,  finally,  Mr.  Dixon,  of  Hull,  attacked  the 

question.     He  proposed,  "  That,  in  the  opinion 

isssociation,  the  utility  to  the  mercantile  community 

I  trank  telephone  cables  between  mercantile  centres 

r  materially  decreased  owing  to  the  great  delay  in 

;  a  turn,  and  the  executive  are  respectfully  requested 

press  apon  the  Telegraph  Department  of  the 

at    the    necessity    of    promptly    increasing    or 

the   main  cable  connection.''      He    said    that 

len  admitted   that  the  telephone  was  worth  a 

!  deal  more  at  certain  hours  of  the  day,  and  if  an 

it  could  be  made  in  the  service  during  those 

^  iod  the  annoying  delays  which  occurred  obviated, 

would  be  willing  to  pay  even  an  increased 

I  far  the  service.    The  proposition  was  carried. 

MM^ty    in    Coal-Pitsu— The    Colliery  Guardian 

hm  some  interesting  extracts  from  a  report  drawn 

9f  Mr.  Leproux,  of  France,  on  the  use  of  electricity 

4e   Belgian    and  Westphalian   coal   mines.     In   the 

9  of  a  recent  toar  through  Belgium  and  Westphalia, 

LsfTOox  had  the  opportunity  of  studying  the  state  of 

i«eslioQin  the  districts  containing  fiery  mines  oi  these 

mmtrica ;  and  the  following  is  the  result  at  which  he 

I  fnnrlbe  safety  standpoiiit,  quite  independently  of 


the 


any  economical  consideration :  Neither  in  Belgium  nor  in 
Westphalia  do  there  exist  any  pbwer-transmission  installa- 
tions any  portion  whatever  of  which  is  in  contact  with  an 
air  current  decidedly  impregnated  with  firedamp.  In  fact, 
the  only  dangers  that  have  had  to  be  guarded  against  are 
those  of  (ire  and  also  shock  through  personal  contact ;  and 
the  restrictions  laid  down  in  this  respect  do  not  differ 
from  those  that  have  been  found  necessary  for  surface 
installations  connected  with  industrial  establishments.  As 
to  the  danger  of  exploding  gaseous  or  dusty  mixtures,  if  any 
attention  has  been  bestowed  upon  it,  this  may  be  said  to 
be  only  for  appearance  sake,  at  any  rate,  up  to  the  presen 
time.  The  measures  taken  are— in  Belgium  a  careful 
encasing  by  special  conductors  of  the  parts  capable  of  giving 
out  sparks,  and  in  Westphalia  the  adoption  of  polyphase- 
current  motors  without  brushes,  and  the  use,  also,  of 
strongly-armoured  cables.  In  both  countries  the  Govern- 
ment has  been  led  to  require  for  such  installations  that 
previous  permission  be  applied  for  and  obtained,  but 
subject,  at  any  rate  ostensibly,  to  the  appointed  regula 
tions,  which  are  far  more  stringent  in  Belgium  than  in 
Germany.  "I  consider,"  concludes  M.  Lepr6ux,  "that 
this  difference  is  largely  due  to  the  dangers  of  firedam]) 
being  far  better  known,  more  studied,  and  especially  mere 
dreaded  in  the  former  than  in  the  latter  country,  and  that 
therefore  the  efforts  already  made  in  other  countries, 
especially  England,  are  more  closely  watched." 

Resistance  and  Temperature.  —  The  relation 
between  the  electrical  resistance  of  a  pure  metal  and  its  tem- 
perature is  so  simple  that  it  has  been  often  taken  advan- 
tage of  commercially.  Thus  pyrometers  for  mcHSuring 
high  temperatures  have  been  successfully  designed,  when 
the  measured  resistance  gives  the  temperature  in  any 
given  place.  The  latest  device  on  this  principle  must 
be  credited  to  Mr.  H.  L.  Callendar,  M.A.,  F.R.S.,  professor 
of  physics  at  the  McGill  University,  Montreal.  This 
gentleman  has  designed  an  electrical  method  of  measuring 
the  temperature  of  a  metal  surface  on  which  steam  is  con- 
densing. The  condenser  used  in  his  case  is  a  very  thin 
platinum  tube,  ^in.  in  diameter  and  16in.  long.  The 
thickness  of  the  tube  is  only  six-thousandths  of  an  inch, 
and  the  greatest  difference  of  temperature  between  its 
inner  and  outer  surfaces  at  the  maximum  rate  of  condensa- 
tion observed  in  the  experiments  could  not  have  been 
greater  than  ^deg.  C.  The  mean  temperature  of  the  metal 
itself  is  determined  in  each  case  by  measuring  the  elec- 
trical resistance  of  that  portion  of  the  tube  on  which  the 
steam  was  condensing.  The  .luthor  concludes  that  in  a 
steam-engine  cylinder  in  which  the  condensation  tempera- 
ture varies  between  290deg.  F.  and  330deg.  F.,  the  rate  of 
condensation  would  be  equal  to  0  74  thermal  units  per 
square  foot  per  degree  per  second.  Comparing  the  three 
different  methods  of  experiment,  which  all  lead  to  a  similar 
result,  it  may  be  regarded  as  highly  probable  that  the  old 
view  of  an  infinite  rate  of  condensation  requires  revision, 
and  that  the  value  of  the  rate  of  condensation  of  steam  on 
a  metal  surface  as  determined  by  the  author  is  at  least  a 
first  approximation  to  the  truth.  The  question  at  issue  is 
one  of  fundamental  importance  in  the  theory  of  the  steam- 
engine,  and  the  author  shows  that,  if  the  law  of  condensa- 
tion proposed  be  admitted,  a  number  of  interesting  practical 
deductions  can  be  made,  and  problems  may  be  solved, 
which  have  not  hitherto  been  regarded  as  amenable  to 
other  than  empirical  treatment. 

Calcium  Carbide  and  Acetylene. — Mr.  Henry 
Fowler's  paper  on  the  above  subject  was  read  before  the 
[nVititution  of  Civil  Engineers  on  the  15th  inst.,  and  further 
discussed  last  Tuesday.  The  author  pointed  out  that  acety- 
lene was  first  isolated  by  E.  Davy  in  1857  ftotsi  ^^XASKvvkt^ 


cai'bide,  a  by-product  of  Sir  TI.  r>avj*8  method  of  manuf&c< 
taring  potassmm.  In  th€  middle  of  the  century  Berthelot 
investigated  its  properties,  and  Wohler  produced  it  from 
calcium  carbide.  During  the  past  few  years  it  had  assumed 
commercial  importance  owing  to  the  development  of  the 
electric  furnace,  in  which  calcium  carbide  couhl  be  readily 
produced  from  limo  ami  carbon.  The  carbide  formed  was 
a  hard,  dense  substance  of  reddish  colour,  unacted  upon  by 
most  of  the  ordiuiiry  reagents.  It  was,  however,  rapidly 
decomposed  by  water  into  acetylene  and  time,  giving  5  9 
cubic  feet  of  acetylene,  at  a  temperature  of  60dog  F.  and  a 
pressure  of  30in.  of  mercury  per  lib.  of  carbide.  As  the 
power  required  theoretically  to  produce  lib.  of  calcium 
carbide  in  an  electric  furnace  war  more  than  two 
horse  {K>wer  hours,  its  manufacture  was  at  present 
restricted  to  localities  where  i>ower  waa  cheap,  as, 
for  instartce^  where  water  power  was  available.  Acety- 
lene was  a  colourless  gas  with  an  intensely  penetrating 
odour,  and  was  slightly  Botubte  in  water,  and  extremely 
so  in  some  other  fluids.  It  was  enthodermic  giving  407 
calorieB  per  cubic  foot,  whereas  theoretically  its  value  was 
356*5  calories.  As  an  illaminant  it  gave  the  moat  brilliant 
light  of  all  gases,  five  cubic  feet  per  hour  under  8uita!>le 
conditions  giving  240  c.p.  For  small  consumptions, 
however,  this  value  could  not  be  appix>ached,  and  after  a 
short  time  the  burners  become  clogged  with  soot.  Nearly 
all  proportions  of  air  and  acetylene  were  explosive,  and  the 
gas  itself  when  compressed  was  liable  to  explode  at  a  com 
paratively  low  temperature.  The  author  estimated  that  with 
calcium  carbide  at  £16  per  ton,  it  could  compete  with  coal 
gas  at  2s.  6d.  par  1,000  cubic  feet,  when  Oat  flames  were 
used  for  the  latter  and  a  light  of  not  less  than  50  candles 
was  required. 

Osone. — The  manufacture  of  ozone  by  the  silent 
discharge  of  electricity  is  not  new,  and  yet  we  think  that 
the  recent  paper  by  W.  T.  Evans  read  before  the  Chemical 
Society  is  the  tirst  practical  treatise  on  the  subject.  lie 
shows  in  it  that  after  the  maximum  amount  of  ozone  has 
been  formed  the  continuation  of  the  discharge  produces 
nitric  peroxide,  which  destroys  the  ozone.  Other  writers, 
and  perhaps  especially  those  who  attack  the  problem  com- 
mercially, have  been  given  to  general  statements  rather 
than  to  exact  facts.  Thus  we  know  of  at  least  three  appa 
ratus  at  present,  all  of  which  are  "  the  best  on  the  market," 
and  all  of  which  also  produce**  the  maximum  amount  of 
ozone  for  a  given  electrical  input/'  Stilly  there  is  room 
for  all  in  the  application  of  ozone  to  commercial  problems, 
as  these  new  applications  required  individuality  in  detail. 
Thus,  the  Electric  Ozone  Syndicate,  who  wish  us  to  say 
that  their  ozone  generators  of  aluminium  are  now  ready 
for  issue,  enumerate  the  following  applications :  thicken- 
ing and  drying  oils,  seasoning  linoleum,  bleaching  waxes, 
manufacturing  disinfectanU,  bleaching  fats,  sterilising 
foul  casks,  seasoning  wood,  making  spent  oil,  vinegar 
making,  producing  fine  chemicals,  bleaching  palm  oil, 
bleaching  tissues,  maturing  wines  and  spirits,  drying 
varnished  goods,  ventilating  unhealthy  works,  sterilising 
impure  water,  and  deodorising  fish  oils.  This  list 
is  longer  than  previous  ones  we  have  seetii  and  it 
oanoot  be  expected  that  ozone  can  be  applied  in  the  best 
potiible  way  in  all  of  them  at  the  first  trial.  Perhaps  an 
ndication  of  this  is  seen  in  the  syndicate's  circular,  which, 
alter  giving  the  OfUtpot  as  100  grm.  of  ozone  per  horse- 
power hour,  goee  on  to  say«  '*If  you  are  desirous  of 
applying  oxone  in  your  works*  please  let  us  know  for  what 
purpose  you  want  it,  what  is  the  approximate  quantity  of 
ozone  you  require  per  hour,  and  we  shall  write  you  to  say 
on  what  terms  you  can  have  an  insuUatioo  which  will 
iniwer  your  rec[uirements."    This  is  iust  what  manufac- 


turers will  not  do.     They  reqtiire  to  l^ 
want,  and  what  to  do  with  it  afterwards, 

Dlfirosed  Light—Prof.  William  llallock 
cated  to  the  Frogrtuive  Age  an  article  on  the  tit  4 
nation.     In   it  he  dwells  particularly  on  ikc 
plain  white  surface  as  a  reflector  o!  lights  i 
people  realise  that  a  "dead  white  "  surface 
80  per  cent,  of  the   light  which  falls  upon  IC 
white  wall  or  ceiling  absorbs  much  lees  Ughi  i 
iransmissive  diffusion  apparatus,  such  x 
etc.,  which  often  absorb  40  to  60  per  cent 
impinging  upon  them.     A  desire  for  dtiliuied 
for   bringing    out    the    architectural   effecU 
Columbia  University  library,  led  to  liie  foil) 
for  this  purpose.     A  white  opaque  sphere,  7ft  i 
was  suspended  from  the  middle  of  the  domAi  1 
the  floor,   by   Jin.  steel  rope,    the 
invisible  from  below.    To  all  appeaianeei  the  i 
in  the  air.     This  globe  is  a  framework  of 
with   veneering  and  coated   with  a  white 
wash,   its  general    appearance  being   that  of 
glass  surface.     This  is  illuminated  to  an  totriju 
of    from   75  to   300   foot  caodles    by    raye 
Colt     projection    lanterns    placed    in    e(|^ 
corners  of    the  four   upper  baloonies.    lleie 
boxed   in,    so   that  only   the   projectiiig  lee 
Each    of    them    throws    a   disc    of    Ughi 
diameter  upon  the  sphere.    The  eight  disce 
that  the  whole  sphere  seems  to  glow  with  a 
lighL     The  effect  is  beautiful  in  the  extreme* 
seem^^  translucent,  and  the  light  seems  to 
certain  depth  within,  and  to  bathe  the  whole 
a  warm  light.     As  the  globe  floats  below  ihe 
ditTicult  to  locate  it;  whether  it  is  nearhy  or  ^ 
the  clear  blue  sky  miles  away  Is  left  to 
This  is  not  intended  as  a  light  by  wbicli  to  i 
all  having  reading  lamps,  but  it  is  poestbla 
considerable  ease  on  the  floor  of  the  i 
light  of  the  sphere  alone.     A  crude  teel  givee 
mate  candle-power  as  about  500,  but  the  light 
and  so  agreeable  that  it  gives  one  the  im| 
power.     The  eight   lamps   take  about   IM 
whole  lighting  of   the   main   roadtng4t)om 
300  amperes,  while  the  central  room  ol  the 
Library  at  Washington  (about  10  per  cent 
nearly  900  amperes.     The  author  does  not 
that  in  the  one  case  some  arc  lamps 
incandescent  lampe  in  the  others. 

The     mniciilties     of     a     Modi 
Obeeryatorj.— Mr.    R.    F.    Stupan, 
the  Toronto  Magnetic   Observatory^  coomu 
Canadian  Engineer  an  interesting  irtide  on 
of  the  observatory  and  the  dU 
progress  of    electrical   engineering,      Tlie 
erected  in  1853,  and  gr^t  care 
erasure  the  alisence  nf  all  magnetic  bodies  i 
tion.     For  the  next  23  yean  everylking 
the  observations  obtained  made  the  Torooioi 
famous  in  the  history  of  terreatrial  i 
the  building  of  the  school  of  scienee  i 
changes  in  the  ^ero  values,  but  theee  eoiiU  be  < 
Then  followed,  a  few  years  later,  deetrie  l%hl  a 
produced  a  change  in  the  force  laalntnieiite  1 
current  was  turned  off  or  on.    This  diffii 
overcome  by  the  light  company 
arrange  their  wires  in  the  vicinity  of  the 
such  a  manner  that  currents  should 
The  next  diflieulty  occurred  when  tbe 
to  the  school  of  sdenoa  tone  o(  Enm 
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htroetion  of  that  building  in  an  all  too  close  proximity 

L^  magnetic  inatnimentB,  and  much  time  and  labour 

lenreqaired  to  determine  the  precise  effect  of  this 

nioe"  on  the  various  instruments.    It  was  not,  how* 

mtfl  the  autumn  of  1892  when  the  trolley  cars 

to  ran  that  the  directors  began  to  suspect  that 

rorlster  the  magnetic  observatory  would  have  to  be 

ed  to  another  site.     The  interference  at  first  was 

lllntgrew  with  the  increasing  traffic  of  the  line  until 

iosin  the  vertical  forces  amounted  to  as  much  as 

of  A  dyne.    The  disturbances  naturally  were  most 

It  is  noticeable  that,  although  several  changes 

imd  in  the  vertical  force,  it  at  times  having  been  less 
ft  the  current  on  and  at  other  times  greater,  the 
mmtil  force  showed  a  steady  decrease  on  all  occasions 
jjllkt  taming  on  of  the  current,  which  during  the  past  two 
likis  been  '000200  to  '000500.  No  appreciable  deflec- 
id  die  declinometer  magnet  can  be  noted,  the  only 
tf  being  a  continuous  vibration  which  has  rendered  the 
Hi  very  ragged  and  difficult  to  read  with  accuracy.  A 
f  of  the  traces  during  the  times  that  the  various  electric 
t^wsre  put  in  operation  shows  that  with  the  currents 
■lily  need  there  is  little  effect  at  three-quarters  of  a 
fiad  hence  it  was  decided  to  move  the  observatory  to 
seat  least  two  miles  distant  from  any  probable  trolley 


beN< 


it  Inoandeseent  Lamps. — Dr.  H.  Lun 
to  the  EUdrkal  World  a  most  interesting  little 
b  oo  the  probable  advances  in  electric  incandescent 
a    The   author  considers    that  as   long  as    carbon 
are  used  for  incandescent  lights  the  efficiency  of 
system  will  probably  not  be  much  increased, 
for  this  is  that  carbon  has  almost  exactly  the 
Ifasof  the  "black  substances,''  as  Kirchhoff  denotes 
i   An  absolutely  black  body  absorbs  radiant  energy 
I  wave-lengths,  the  visible  rays  that  we  call  light,  as 
m  the  heat  rays  of  longer  wave-length,  and  the  ultra- 
jtor  so  called  chemical  rays.    By  Kirchhoff*s  law  a 
hnsed  to  incandescence  emits  all  Uie  rays  it  is  able  to 
Ik    If  an  incandescent  filament  of  carbon  is  used  for 
im  of  light,  the  invisible  heat  rays  and  the  ultra- 
I  lays  are  emitted  with  the  rajrs  of  light  which  are 
il;  on  this  account  the  efficiency  of  the  incandescent 
1i  certain  to  be  rather  small.    In  the  experiments  of 
Hemst  no  attempt  was  made  to  use  the  carbon 
il^  which  has  qualities  similar  to  a  metallic  conductor 
He  uses  the  so-called  conductors  of  second 
ehalk,  magnesia,  and  kaolin,  materials  that, 
inU,  have  an  extremely  high    resistance  to    the 
so   high,   indeed,    that    they  might   be    called 
this  resistance  falling  gready  at  high  tempera- 
nese  materials  are  notable  for  the  large  proportion 
light  nys  in  their  radiation.     As  Prof.  Nernst 
a  letter,  these  materials  have  a  higher  emission  of 
■  they  are  not  in  the  sense  of  Kirchhoff  absolutely 
substances."    If  these  materials  are  raised   to  a 
high  temperature,  no  matter  by  what  means, 
of  production  of  light  is  remarkably  high. 
applies  as  the  means  to  bring  the  bodies  to  a 
the  electrical  current,  conducting  it  by 
IsSi  of  magnesia,  chalk,  or    other  materials,  the 
of  whieh  he  keeps  secret,  after  having  prepared 
Jl  eoodoct  the  current  by  warming   them.    The 
obtained   surpasses  all   expectations.    With    an 
rf  27  wmtto  (0-29  ampere  at  118  volts)  of  alternating 
VnL  Nenist  obtained,  employing  a  hollow  staff  of 
m  (leagth    TmoL,  thickness   l'5mm.),   a   lighting 
sy  of  87  e.p.,  or  per  watt  0*96  c.p.    It  is  necessary 
k  vitk  aIt«nMiliiig  onrrenta  to  avoid  electrolytic 


action  on  the  material  employed.  The  importance  of  this 
invention,  if  it  can  be  practically  employed — Prof.  Nernst,  a 
true  scientific  man,  advises  not  to  be  too  hopeful — can  be 
seen  at  once.  The  cost  of  incandescent  lighting  would  be 
reduced  to  about  one-third  of  the  present  rate.  There  is 
still  the  difficulty,  however,  that  the  filament,  in  order  to 
be  adapted  to  practical  work,  has  first  to  be  raised  to  a 
very  high  temperature.  Prof.  Nernst  has  not  so  far  given 
any  explanation  in  what  way — and  it  is  highly  important 
that  it  should  be  a  practical  and  easy  way — this  warming 
will  be  effected.  It  is  to  be  hoped  that  this  as  well  may 
be  done  by  the  electrical  current. 

Glasgow    Telephones. — The  refusal  of    the    Post- 
master-Greneral  to  grant  the  Glasgow  Corporation  a  license 
to  establish  a  municipal  telephone  exchange  did  not  come 
as  a  great  surprise  to  most  people.    The  following  extracte 
from  Sheriff  Jameson's  report  on  his  public  enquiry  are  of 
interest  in  this  respect.     Thus,  in  his  findings,  the  sheriff 
declares  that  in  his  own  opinion  the  service  is  not  at  present 
efficient.     This  inefficiency  is  due  mainly,  either  directly  or 
indirectly,  to  the  want  of  a  metallic  circuit,  but  a  very  con- 
siderable proportion  of  the  enormous  number  of  complainto 
which  were  proved  to  have  been  made  were  not  referable 
to  that  cause  alone,  and  might  have  been  remedied  by  more 
thorough  supervision  in  the  central  and  junction  switch- 
rooms.    The  rates  charged  are  not  unreasonable,  except 
where  they  come  to  be  applied  to  some  of  the  outlying 
districta    The  service  is  adequate,  and  the  number  of  call 
offices  sufficient.    It  appears  to  Sheriff  Jameson  that  the 
evidence  led  by  the  Glasgow  Corporation  against  the  Tele- 
phone Company  being  allowed  to  lay  wires  under  the  street 
is  self-condemned.    So  far  as  the  inconvenience  to  the 
public  is  concerned  it  would  be  no  less  if  the  work  was 
done  by  the  Corporation  than  if  it  was  done  by  the  com- 
pany, and  the  objections  to  the  latter  seemed  to  him  to  be 
purely  of  a  sentimental  and  fanciful  kind.     Sheriff  Jameson 
says  the  continued  inefficiency  of  the  telephone  service 
is  for  the  most  part  due  to  the  refusal  of  the  Corporation 
to  allow  the  National  Company  to  xK)nstruct  a   metallic 
circuit    underground.     In    reply   to    the  question — Is  it 
expedient  to  grant  Glasgow  Corporation  a  license  ?  he 
sums  up  as  follows :  "  A  telephone  service  in  this  country 
did  not  exist  for  the  benefit  of  all  classes  of  citizens,  but 
for  that  of  a  limited  number.     It  was,  therefore,  not  an 
object  to  which  the  '  common  good '  of  a  burgh  ought  to 
be    applied.    Whether    the    foregoing    proposition    were 
correct  or  not,  it  was  his  opinion  that  the  Corporation  of 
Glasgow  were  not  at  present  entitled  to  apply  the  burgh 
funds  or  funds  raised  on  the  security  of   the  'common 
good '  to  the  establishment  and  maintenance  of  a  telephone 
service  outoide  of    the    burgh  boundaries.  » On  general 
grounds  of  public  convenience,  it  was  inexpedient  to  have 
two  telephone  systems  or  two  telephone  authorities  within 
the   same  area,  because   the    establishment  of  a  second 
telephone  system  might  render  t\A  acquisition  of  the  tele- 
phones in  Glasgow  by  the  Government  at  the  end  of  1911 
more  difficult  and  expensive ;  and  because  the  CorpoFai,tion 
had  not  produced  satisfactory  evidence  that  they  could 
successfully  finance  and  work  the  proposed  system  without 
the  risk  of  putting  a  new  and  more  serious  burden  on  the 
ratepayers  of  Glasgow.     In  his  opinion,  the  reasonable 
solution  of   the  matter  would  be  that  the  Corporation 
should  grant  to  the  National  Telephone  Company  the  same 
facilities  for  laying  a  metallic  circuit  system  underground 
as  the  large  English  municipalities.     Unless  this  was  done, 
the  telephone  service  in  Glasgow  would  continue  to  be 
inefficient    A  deputation  from  the  Glasgow  Corporation 
is  trying  to  induce  the  Postmaster-General  to  reconsider 
his  decision. 
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LORD  KELVIN'S   PATENTS.* 

Potential  Galvanomlti'^ii, 

(CotUinutd  from  page  SS9,) 

To  determine  the  difference  of  potentials  between  two 
points  of  a  circuity  an  electrode  is  clipped  on  at  each  of 
the  points  and  then  the  key  is  depressed  and  thu  deflection 
noted.  If  the  deflection  is  too  great  the  magnetometer 
must  be  pushed  to  a  division  further  from  the  coil,  if  too 
small,  to  a  division  nearer  the  coil.  The  number  of 
divisions  in  the  deflection  is  then  to  be  multiplied  by  the 
number  on  the  magnet,  plus  the  proper  number — ^say,  for 
example,  ^17  for  the  earth  •  force — and  divided  by  the 
number  at  the  division  of  the  scale  on  the  platform 
exactly  under  the  front  of  the  magetometer.  The  result 
is  the  required  difference  of  potential  in  volts.  That  is 
to  say,  the  coefficient  for  volts  corresponding  to  any 
division  on  the  platform  scale  is  obtained  by  dividing 
the  intensity  of  the  magnetic  field  by  the  number  at 
that  division.  When  the  difference  of  potential  to  be 
measured  exceeds  200  volts,  the  readings  of  deflection 
must  be  taken  as  quickly  as  possible  on  account  of  the 
rapid  heating  of    the  coil.      The  rise  of    temperature  for 

pa  T 
any  short  time,  T,  may  be  taken  as  i?  —  ^        ,  where  E  is 

the  difference  of  potential  and  R  the  resistance  in  absolute 
measure,  T  the  time  in  seconds,  J  Joule^s  mechanical 
equivalent  of  heat,  and  K  the  thermal  capacity  of  the  coiL 

For  eicample,  let  E^200  volu  ; 
E  -=  5,000  ohms ; 
'  =  30  seconds  ; 
^  =  4'2xl0'  ; 
K  =  400. 

200'^  X  10^«  X  30 


I 


Thus  tr  •i^ 


0"17  C,    rise    of 


5  X 19"  )c4»x  10^x400 

temperature.  The  temperature  of  the  coil  at  which  the 
numbers  on  the  platform  scale  are  correct  is  stamped  on 
the  instrument.  The  following  table  gives  the  coeflicientA 
by  which  the  deflections  must  be  multiplied  when  the 
temperature  of  the  coil  differs  by  any  number  of  degrees 
less  than  20  from  the  temperature  at  which  the  instrument 
is  correct.  The  first  column  gives  the  difference  between 
the  actual  temperature  and  that  at  which  the  instrument 
is  correct,  in  degrees  centigrade ;  the  second  column  gives 
the  corresponding  coefficient  for  copper  coils  when  the 
difference  is  positive  ;  the  third  column  gives  the  coeflicrent 
when  the  difference  is  negative  j  the  fourth  and  fifth 
columns  give  the  corresponding  coeMcients  for  German- 
silver  coils: 

l*         1  004  *9m 

I  1012  988 

I        1-016        mi 

i  1020  '980  1*002  *99S 

I  11)23  •d?? 

1  1 1«7  •^TS 

•        1031         -seg 

i  1  ^5  -066 

lU  1*030  'i>6l  t*004  *W0 

II  l(M:i  '957 

ti  1  '(H7  'a53 

14  I  055  -945 

15  1-050  '041  lOir?  Hin 
M            r062             938 

17  1  tm  -934 

Is  1  070  -930 

It  ]  074  '9^^ 

atl  1078  -922           1-009           -991 

Oumni  Odwn&mfUr. — This  instrument  is  similar  in 
form  to  the  potential  galvanometer  with  the  exception 
that  the  coil  is  made  up  of  a  few  turns  of  thick  copper 
strip,  and  has  a  resiaUnce  of  only  about  |  ^^^  of  an  ohm. 
Any  currant  the  intensity  of  which  is  less  than  100  amperes 
may  bo  safely  measured  by  this  instrument.  The  number 
at  any  division  of  the  scale  on  the  platform  indicates  the 
deflection  which  an  ampere  of  current  produces  when  the 
magnetometer  is  set  with  its  front  ed^  at  that  division 
ana  the  intensity  of  the  magnetic  deld  tt  unity.   The  mode 


*  Abstract  of    pApM^  rsttd   by  Dr.    Magaas   MAcl-'aa  to   tK« 
Phikmfphiemi  Soehty  of  GIm^ow,  Fab.  SI 


of  setting  up  this  instrument  for  lue  it  ^ 

as  that  described  above  for  the  potential  galvmdi 

To  6nd  the  number  of  amperes  comapoa 
deflection — Hule-.  Multiply  the  number  oi  d 
the  deflection  by  the  number  on  the  magnet  pfa 
zontal  intensity  of  the  earth's  field,  and  oifl 
number  at  the  division  on  the  platform  scale  ex^ 
the  front  of  the  magnetom'jter. 

Termtnul  pieces  of  the  form  shown  in  tlM  \ 
attached  to  the  coil,  and  to  the  electrodaa  iii| 
the  instrument.     When  the  electrodes  art  \mh 
from  the  coil  or  from  the  leads,  the  two  sidii  ol 
terminal  piece  should  come  into  contact  with  i 
before  they  are  out  of  contact  with  the  pUt«a  ol 
terminal  pieces.     When  this  is  attended  to  thi 
not  interrupted,  and  hence  ajvirka  are  avoided, 
terminal  piece,  shown  in  the  tigure  with  two  % 
attached,  is  also  supplied,  for  thi  purpoit  of  dl 
galvanometer  to  be  easily  introduced  or  r#iaom 
circuit     This  terminal  piece  is  made  to  loan  B 
circuit  the  current  through  which  is  to  ba  maM 
adopting  this  arrangement  the  galvanometer  cm 
removed  from  one  circuit  to  another 

AD.rir8TABLK   MaGNKTO  JsTATlC  Ct'RRKXT  ll| 

The  magneto-static  current  meter  (Fig,  II 
essentially  of  a  small  r^****^  ftmLM.^.r   ..r  ^yitem  I 


suspended  in  the  centre  of  a  uniform  field  of 
two  coils,  each  having  one  or  more  tumi  of  oi 
or  wire,  and  also  under  the  directive  infl 
systems  of  powerful  steel  magnets.     Tho 
u{  magnets  is  attached  to  one  end  of  a  v«nii 
down  centrally  through  an  opening  in  the  ootft- 
iiiBirument  from  an  indicating  needle,  which  '~ 
by  a  jewelled  cap  resting  upon  an  iridium 
two  systems  of  directiTe  magnate  are  drcabur 
each  ring  is  composed  of  two  aemi-eiroiilnr  b^N 
in  a  braes  cylindncel    frame  with    their    mm 
together.     Each  system  is  securely  fixed  U>  a  Gb| 
frame,  which  fits  on  to  the  cylindrical  case  o( 
ment  in  such  a  manner  that  the  syaieaui  art 
being  turned  rounds  together  or  sepamtely*  ei 
below. 

The  instrument  haa  a  **  tangent  eoale,'*  whkh 
in  its  position  l>efore  the  inatrumenl  le  eent  Qfuft^ 
needle  indicates  ec^ual  differenoei  of 
differences  of  current.  The 
divisions,  and  for  m'>8t  purpoeea  it  is 
field  magnets  in  such  a  position  thai  the 
and  to  use  the  scale  from  that  poini  npwania  il 
Sometimes,  however,  it  may  be  found  con 
currents,  whoee  direction  is  being 
withont  being  at  the  trouble  of  reversiM 
the  contact  clip  \  in  that  cato  the  eero  m 
division  SO  at  the  middle  of  the  scale,  and 
on  each  side  of  iL  it  moat  be  remesibored. 
the  point  taken  as  lero  is  c 


tHE  ELECTRICAL  ENGINEER,  MARCti  25,  1898.  969 


|jealaoo8  of  the  instrument  have  to  be  multiplied  to 
6  earrent  in  amperes,  is  changed  in  proportion  to 
doe  of  the  angle  between  the  zero  point  and  the 
of  the  scale;  and  as  this  angle  is  60deg.  the  constant 
le  xero  at  50  on  the  scale  is  exactly  double  the 
t  with  the  zero  at  0  on  the  scale.  The  instrument 
ided  with  a  "lifter/'  which  serves  to  raise  the 
)ff  the  iridium  point  when  it  is  being  moved  about 
tea  to  place.  This  lifter  is  in  the  form  of  a  ring 
lelow  the  needle,  and  may  be  raised  or  lowered  by 
the  handle  attached  to  an  eccentric  passing  through 
of  the  instrument  on  a  level  with  the  scale.  It 
OB  as  a  checker,  by  bringing  it  lightly  into  contact 
pointer,  so  as  to  stop  its  vibrations, 
ro  grades  of  this  instrument  which  are  found  most 
Dt  are :  The  milliampere-meter,  which  has  an 
range  of  from  *3  to  300  milliamperes,  and  is 
djusted  to  read  two  milliamperes  per  division ;  and 
are-meter,  which  has  an  effective  range  of   from 

0  amperes,  and  is  usually  adjusted  to  read  one 
er  division ;  in  both  grades  with  the  zero  at  0  on 

If  desired,  instruments  can  be  supplied  having 
&nts  adjusted  to  any  value.  The  very  wide  range 
te  measurement  given  by  these  instruments  makes 
iloable  for  laboratory  use. 

strument  has  an  advantage,  important  for  some 
purposes,  of  being  available  as  an  accurate  direct- 
oirent  meter,  through  a  continuous  range  of  from 
times  its  amaJlest  current,  which  may  be  anything 
a  miUiampere  to  four  amperes,  according  to  the 
i  turns  in  the  coils  supplied  with  the  instrument 
however,  available  as  an  alternate-current  instru- 

1  It  mast  be  remembered  that  the  magnetism  of  the 
;tin^  magnet  does  not  remain  absolutely  constant. 
d  quality  of  steel,  a  proper  preliminary  ageing  of 
mt  (by  heating  it  several  times  in  boiling  water 
0g  it  again,  and  subjecting  it  to  somewhat  varied 
ige)  bdng^  it  to  a  condition  in  which  its  magnetism 

lo  remain  exceedingly  nearly  constant  month 
9ch  and  year  after  year.    Still,  it  should  never 

upon  as  absolutely  constant,  and  for  accurate 
f  work   it   is  therefore  necessary  to  have  some 

retasting  the  instrument  at  any  time.  This  is 
^y  done  with  the  utmost  accuracy  if  one  of  the 
BStrumenta,  to  be  described  below,  is  available 
Imd.  Another  advantage  which  the  instrument 
■1^  when  a  standard  instrument  is  available,  its 
is  capable  of  being  varied  to  any  desired  value 
olie-Centh  of  that  which  it  has  with  its  directive 
in  their  strongest  position.  Thus  if  the  constant 
t  three  amperes  per  division  of  the  scale,  with  the 
ito  of  the  magnets  coinciding,  it  may  be  adjusted 
rafaia  down  to  0*3  ampere  per  division.  Instru- 
thit  class  are  made  to  suit  aU  ranges  from  0  0001 
eras  per  division. 

Brjr  conyenient  use  of  the  instrument  is  to  act 
p  ooanter  for  indicating  the  number  of  incan- 
imps  in  use  in  an  installation.  For  this  purpose 
to  standardise  it  by  putting  on  a  known  number 
and  adjusting  as  described  below  until  the  desired 
I  obtaitted  on  the  scale.  Of  course,  this  numbering 
is  not  possible  to  any  great  accuracy,  because  the 
Atselves  are  not  all  rigorously  equal  in  the  amount 
fc  iHiicb  each  takes,  but  the  lamp  counter  serves 
rtant  practical  purpose  of  showing  at  any  time 
iSr  of  lamps  in  use  nearly  enough  for  practical 
In  private  houses  this  is  very  useful  as  a  check 
ime  lamp  or  lamps  being  left  accidentally  alight 
t^  or  safe-room,  or  box-room,  or  other  place  where 
i  its  being  alight  might  escape  observation  for 
pseks  together.  To  count  larger  numbers  of  incan- 
BBqpB  op  to  1,000  or  more,  the  instrument  is  made 
Ssr  rings  of  more  massive  conductor,  and  the  same 
aeeoiacy  is  attained  as  with  the  100-lamp 


■smpere-meter,  on  account  of  the  low  resistance 
fper  coil — aboat  40  ohms — may  conveniently  be 
rvoitaieter.  To  adapt  it  for  this  purpose,  a  copper 
i  aati-inSiictiVely  with  two  platinoid  resist- 
Tke  first  of  these,  together  with  the 


resistance  of  thid  instrument^  makes  up  100  ohms,*  and  tHe 
second  alone  is  900  ohms.  Thu^  takicg  dte  coiM^tant  of 
the  instrument  at  two  milliamperes  p^r  division,  by  joiniiig 
the  smaller  in  series  with  the  instrument,  the  reading  on 
the  scale  will  be  one-fifth  of  a  volt  per  division ;  with  botb 
resistances  in  seried  with  the  instiumeht,  thb  reading  will 
be  two  volts  per  division. 

(To  be  cofdinued.) 


THE  NEW  WORKS  OF   HAVOR   AND   COULSOM, 
LIMITED. 


We  received  an  invitation  for  last  Friday  to  pay  «  virit 
of  inspection  to  the  new  electrically-driven  wiorks  of  Mie^flAn. 
Mavor  and  Goulson,  Limited,  which  this  well-know^  firm 
have  recemtly  erected  at  Bridgeton  Cross,  some  1|  milds 
from  the  Glasgow  Royal  Exchange. 

The  history  of  this  firm  has  been  one  of  progress  from 
the  very  beginning,  and  although  it  cannot  be  called  by 
any  means  an  old>established  firm,  as  the  term  is  under- 
stood as  a  rule,  still  an  electrical  firm  established  14  years 
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ago  had  very  few  rivals,  indeed,  in  the  business,  so  that  as 
far  as  this  particular  class  of  work  is  concerned,  a  firm  of 
14  years'  standing  might  almost  claim  the  title  of  "  old 
established.''  Further,  the  fact  that  it  is  now  in  a  position 
to  readily  turn  out  electrical  machinery  of  the  heaviest 
type  speaks  volumes  for  the  energy  aisplayed  by  the 
gentlemen  at  the  head  of  affairs. 

In  1892  Messrs.  Mavor  and  Coulson  took  works  at  Orr- 
street,  Bridgeton,  where  they  started  the  misinufaCttire  of 
dynamos,  and  it  was  here  that  Mr.  W.  B.  Sayers,  when 
with  them  as  manager,  worked  out  his  well-known  method 
of  armature  winding.  At  the  beginning  of  last  year  it  was 
found  quite  impossible  to  cope  with  their  business  at  the 
Orr-street  works.  They  therefore  determined  to  erect 
works  that  should  be  in  every  way  worthy  of  the  reputa- 
tion that  they  had  gained,  and  enable  them  to  stand  a 
chance  of  securing  their  share  of  the  extensive  central- 
station  and  transmission  of  power  jobs  now  under  con- 
sideration. Seeing  that  the  firm's  manufacturing  business 
carried  on  in  their  premises  in  Orr-street,  together  with  the 
machine  tools  there,  were  only  beld  on  Yoaa^^  %X»  >i!ti^  ^^^;^ 
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of  this  leaae  last  year  they  were  therefore  in  a  singokrly 
iavoumble  position  to  unaertake  the  design  and  equipment 
of  a  Dew  factory  for  their  specialities  in  electrical  machinery 
and  accessories,  for  which,  during  the  Erm's  tenancy  of  their 
Orr-streot  works,  patterns  were  developed  and  standardised, 
and  methods  of  production  systematised. 

About  this  time  the  business  was  converted  into  a  limited 
liability  company,  with  the  three  partners  of  the  old  firm  as 
managing  directors,  and  they  were  fortunate  in  securing 
an  extensive  range  of  buildings  near  their  old  works  in 
Bridgeton.  In  the  general  arrangement  of  the  works  and 
selection  of  machinery  the  directors  have  had  the  advan^ 
tage  of  an  intimate  knowledge  of  the  most  recent  American 
and  Continental  practice,  ana  of  their  own  special  require- 
ments. The  result  has  been  the  building  and  equippiDg  of 
a  factory  which  is  the  only  one  of  its  kind  in  Scotland, 
and  in  facilities  for  the  rapid,  economical,  and  accurate 
production  of  high-class  electrical  machinery  is  not  sur- 
passed by  the  best  and  most  recent  factories  in  the  kingdom* 


iidAftf 


the  space  swept  by  the  crane  is  ereciad  a  I 
be  used  on  the  one  side  by  the  paUanHi| 
carpentry  department,  and  on  the  other  bgr  tU 
finished  stock.  The  design  is  to  nlttmatiriy 
galleries  for  light  machine  tools^and  i 
the  two  departments  mentioned.  The 
floored  with  granolithic,  and  the  two  iidtl 
galleries  are  floored  with  double  piDe  ^ 
joists.  The  machineiy  in  A  Department  iij 
10  electric  motors.  None  of  the  sfaAfting  is  di| 
from  the  steam-en^ne^  with  the  erwptioii  ol; 
length  on  the  testing  engine.  The  advMiliMj 
the  use  of  electric  motors  in  thk  dopwlowi 
summarised  as  follows  :  < 

The  machinery  is  arraoged  solely  with  ri( 
facility  and  speed  in  carrying  out  tbo  Bii 
operations,  and  there  is  no  restriction  at  to  Pff^ 
from  the  necessity  of  accommodation  to  the  oriirii 
menu.     The  electric  motors  will  run  in 


rio.  f  -G«ii«r»l  VI* w  or  Um  UilD  UacfaiBft  Shop. 


The  general  armngement  is  shown  on  the  plan,  Fig.  1. 
The  original  offices  were  very  spacious,  and  faced  on  to 
King-street,  and  these  have  agam  been  retained  as  the 
preeent  oQices.  The  works  also  front  on  to  George-street 
on  the  north  and  Broad  street  on  the  south,  covering  an 
area  of  nearly  two  acres  arranged  in  a  compact  square 
block.  The  erection  of  a  large  and  well  appointed  erecting 
and  Btting  shop,  with  smithy,  brass  foundry^  and  moulding 
shop,  was  immediately  commenced.  The  main  machine 
shojp  stands  convenioutly  in  the  centre  of  the  various  other 
auxiliary  departments,  and  consists  of  a  brick  building  of 
ornate  devation  where  it  abuts  on  to  Broad  street  This 
machine  shop,  or  A  Department,  illustrated  in  Fig.  2,  is 
I60ft.  long  by  76ft  wide,  and  is  covered  by  a  single-span 
^eel  roof,  glazed  all  over  and  supported  by  14in.  brick 
walls,  and  cast-iron  columui  carrying  the  crane  girders, 
which  arts  spaced  at  40ft  centres.  The  lofty  roof  givea  a 
spacioiu  ami  air^  workshop,  while  iu  steel  and  ^lass  itrue* 
ture  and  the  tide  windows  in  the  walls  provide  excep- 
tionally good   and   uniform    lighting.      On  either  side  of 


poeition^  and  may  be  fixed  to  Doort 
ceiling.  The  sub4ivision  of  the  driving 
of  motors  greatly  reduces  the  uuantitiia  and  j 
shafting,  bearings,  pulleys,  and  belting.  TkflM 
of  power  due  to  running  lueb  appantns  w1iila| 
mitting  useful  work  W bile  the  madiiiiee  are  bej^ 
or  when,  from  various  reaeooi  they  are 
operation,  their  whole  driving  ntdiiiiiaoi  it  aI 
are  no  long  beltt^  bevel  wlMel%  or 
attendant  noise,  vibration,  and  wear 
use  of  light  short  shafUog  leads  to 
wear  and  tear.  The  amnee  of 
advantage,  as  it  not  only  makes  the 
more  comfortable  for  the  wofkmaai  boi 
supervision  and  management* 

A  special  feature  in  thia  d^tftawit  is  the  «a 
ol  milling  machines  and  other  fecial  applianees 
saving.  While  special  applinnees  do  qoI  la 
dispense  with  the  necessity  (or  skill  oa  Mii 
workman,  they  permit  of  the  use  d  a 
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lilable  than  that  of  a  fully-trained  and  equipped 
I  tradesman.  The  machines  and  tools  are  arranged 
lew  to  the  utmost  accuracy  in  the  work  without 
mty  for  individual  measurements  by  the  operator, 
lines  themselves  being  provided  with  measuring 
D  which  dimensions  can  be  read  off  with  ease  and 
down  to  ttjVtt^^-  ^^^  ^B®  ^^  ^^^^  machinery 
tes  A  separate  aepartment,  with  special  appliances 
Dg  new  tools  and  keeping  the  working  tools  in 
!&  is  provided  in  the  toolroom  in  the  north-west 
the  main  shop,  where  a  staff  of  skilled  men  are 
7  employed  in  these  operations.  The  antiquated 
f  keeping  a  machine  standing  while  the  operator 
tg  his  tools  or  awaiting  their  formation  by  the 
is  thus  entirely  abolished.  It  is  found  that  the 
ihly-finished  and  accurately-made  machinery  is  a 
ducation  to  the  men  operating  it,  the  tendency 
Bsimilate  the  character  of  the  work  produced  to 
9  machinery  producing  it,  and  to  keep  the  shop 
surroundings  up  to  a  high  standard  of  cleanli- 
rder.  These  tendencies  inevitably  reflect  their 
tics  upon  the  finished  product. 
irtment  is  concerned  with  the  production  of 
fork  of  dynamos,  motors,  etc.,  and  includes  all 
^  boring,  drilling,  milling,  planing,  fitting,  and 
:  <qperations  on  dynamos  and  motors,  with  their 
gMiing,  etc  Fig.  3  shows  the  built-up  core  of 
iiimatare  being  slotted  ready  to  receive  the 
hmn;  the  ease  with  which  this  operation  is 
nq^  after  the  core  has  been  built  up  is  most 


S.'-lfliUng  Ihsr  Biol  to  au  Amailiirfl  Care, 


J  die  machine  shop  from  the  yard,  immediately 
:t$  mtaated  the  dynamo-testing  department,  and 
^  iteftm  dynamos  for  generating  the  current  for 
gaud  power  themselves.  The  dynamos  for  this 
re  direct  coupled  on  to  single-acting  two-crank 
•team-engines,  one  of  which  is  a  Willans  and 
and  the  other  a  Westinghouse  engine  built  by 
i  McClelland.  Both  dynamos  are  of  the  same 
output,  built,  of  course,  by  Messrs.  Mavor  and 
hemselves ;  they  have  armatures  13in.  by  22in., 
itput  of  300  amperes  at  100  volts  when  running 
1  of  450  revolutions  per  minute.  One  of  these 
inanged  so  that  it  can  be  coupled  on  to  a  counter- 
which  the  belt-driven  dynamos  are  driven  for 
There  are  also  convenient  arrangements  of  steam- 
making  temporary  connections  for  the  testing  of 
plants. 

he  steam  dynamos  the  conductors  are  led  to  the 
itehboard,  from  which  point  the  whole  of  the 
distribution  is  carried  out,  which,  as  in  the  case 
rer  circuits,  is  on  the  company's  well-known  G.C. 
t  system  of  wiring,  in  which  the  positive  or 
tctor  is  entirely  enclosed  in  the  negative  conductor, 
ininsdlated  and  connected  to  earth.  The  lighting 
or  are  supplied  from  the  same  system,  but  on 
iicoitB.  Each  circuit  is  controlled  by  a  switch  on 
witehboard,  on  which  are  also  placed  the  necessary 
•od  voltmeters  to  indicate  the  amount  of  power 
i  at  any  instant 


The  exhaust  steam  is  arranged  to  either  exhaust  direct 
to  the  air  or  through  the 'heater  to  the  air,  or  so  that  after 
passing  through  the  heater  it  is  passed  through  the  shops 
in  cast-iron  pipes  for  warming  purposes.  This  arrangement 
should  be  much  appreciated  by  the  workpeople  in  the  winter 
months. 

Next  to  the  testine  department  there  is  a  small  safe-like 
chamber,  round  whi(m  the  boiler  flues  pass,  and  which  is 
used  for  drying  armatures  and  maenet  coils  in. 

There  is  a  very  fine  electrically-driven  overhead  traveller 
running  the  whole  length  of  this  machine  shon,  and  as  the 
two  galleries  overhang  into  the  middle  bay  a  little,  it  also 
covers  these,  which  is  a  great  advantage  in  lifting  ^oods 
between  the  floor  and  the  galleries.  The  traveller  itself 
was  built  by  Messrs.  Craven  Bros.,  but  the  electrical  equip- 
ment was  made  and  fitted  by  Messrs.  Mavor  and  Comson 
themselves.  There  are  three  of  theis  patent  enclosed-type 
motors  fitted,  one  for  each  motion,  and  they  are  all  con- 
trolled by  three  liquid  resistances  with  reversing  switches 
attached,  placed  on  a  small  platform  on  the  underside  of 
the  main  girder,  on  which  the  driver  sits  to  control  it. 
These  switches  give  command  over  all  the  required 
motions,  and  enables  the  driver  to  operate  any  motion 
either  simultaneously  or  independently  of  the  other 
motions ;  and  from  its  performance  while  we  were 
watching  it,  the  driver  certainly  seemed  to  have 
the  most  perfect  control  of  all  its  movements.  The 
electric  current  is  carried  to  the  crane  by  a  No.  4 
copper  wire,  supported  on  insulators  attached  to  the  main 


r^ 


XX. 


Kia.  4.— The  Rom  aedaoUon  Gmt. 

girder  on  the  east  side  of  the  shop.  A  rubbing  contact 
attached  to  the  cage  picks  up  the  current  from  this  con* 
ductor,  whence  it  is  led  by  cables  to  the  controlling  switches. 
The  crane  girders  themselves  are  fitted  with  conductors  for 
carrying  current  to  the  hoisting  and  across  traverse  motors, 
the  current  being  picked  up  by  rubbing  contacts  on  the 
crab.  The  long  traverse  is  driven  by  a  light  spur  gear, 
and  the  cross  and  hoisting  by  special  worm  gears  running 
in  oil-boxes.  A  view  of  the  crane  is  seen  in  the  photograph 
of  the  machine  shop  (Fig.  2). 

The  lighting  of  the  machine  shop  is  principally  carried 
out  with  arc  lamps,  one  of  which  is  hung  from  a  bracket 
on  each  alternate  pillar,  or  six  lamps  in  all,  while  under 
the  galleries  there  are  14  Sunbeam  lamps  of  150  c.p.  each. 
The  electric  lighting  installation  for  the  entire  works 
and  offices  consists  of  230  16-c.p.  lamps,  30  150-c.p. 
Sunbeam  lamps,  and  six  2,000-c.p.  arc  lamps.  There  are 
in  all  15  electric  motors  of  85  aggregate  horse-power.  The 
lighting,  although  on  different  circuits  from  the  motive 
power  as  far  as  tne  switchboard,  is  all  the  same,  run  from 
the  same  dynamo,  the  two  machines  being  if  necessaryi 
run  in  parallel. 

To  refer  to  all  the  various  machines  and  various  pieces 
of  apparatus  that  we  noticed  under  construction  would  be 
to  put  a  large  catalogue  before  our  readers,  but  some  of  the 
things  that  are  more  or  less  of  novelties  will  doubtless  be 
of  interest. 

One  detail  that  particularly  struck  us  was  the  universal 
use  and  convenient  arrangement  oi  t>Vk!^  ^<(\o\^  %\as!^% 


3d2 


tHE  ELEOtRlCAL  ^GtNEER,  SiABGH  25,  1808. 


reaistance  for  the  motors,  and  their  strong  mechanical 
appearance,  so  different  to  the  resistances  so  frequently 
seen  for  that  purpose.  On  an  outer  cast-iron  case  is  fitted 
a  cast-brass  cover,  through  the  top  of  which  a  screw  works, 
which  by  means  of  a  handwheel  lowers  a  conical-shaped 
planger  of  cast  iron.  The  terminals  are  arranged  inside 
the  case,  so  that  outside  there  is  nothing  that  can  possibly 
get  damaged,  and  the  switch  can  be  left  in  the  hands  of 
anybody  without  fear  of  any  possible  damage  being  done 
either  to  the  switch  itself  or  to  the  motor.  The  liquid  is 
a  mixture  of  soda  and  water,  and  the  results  are  said  to 
be  most  satisfactory. 

Another  detail  that  we  noticed  this  firm  largely  employ 
n  conjunction  with  numbers  of  their  directHK)upled  motors 

Boss's  patent  reducing  gear.  The  use  of  this  gear  enables 


horizontal  type  of  machine,  with  vertical  magnet 
either  side  of .  the  armature.  In  all  these  macbii 
almost  invariably  use  Sayers's  patent  armature 
As  regards  motors,  however,  the^  use  a  special  < 
their  watertight  pattern,  which  is  being  now  vet 
sively  used.  Inside  a  cast-iron  box  is  a  single  oo 
pole-piece,  the  box  itself  forming  the  other  pole-p 
the  yoke  ;  small  hand  holes  are  left  for  adjustmo 
brushes  fitted  with  glazed  covers.  It  is  to  thii 
of  motor  that  Ross's  reducing  gear  has  been  so  su€ 
apcUed. 

We  have  no  doubt  that  when  their  works  are  cc 
and  fully  equipped,  they  being  at  present  waiti 
large  number  of  machine  tools  which  they  are  u 
get  delivered  owing  to  the  recent  labour  dimculbei 
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The  Oibba  Hotor-SUrting  Switch. 
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a  hiffh-speed  motor  to  be  direct  coupled  to  a  slow-speed 
machine,  thus  enabling  a  much  smaller  motor  being 
frequently  used  without  clumsy  and  complicated  ^ear, 
andf  often  enabling  direct  coupling  to  be  arranged  where, 
owing  to  the  slow  speed  required  oy  the  machine,  it  would 
otherwise  have  been  impossible.  The  principle  of  the 
arrangement  is  generally  shown  bv  Fig.  4,  and  consists  of 
an  arrangement  of  pinion  wheels  arranged  inside  one 
another.  The  advantages  of  the  gear  over  ordinary  gearing 
is  that  the  same  line  of  shaft  is  maintained  throughout,  and 
also  that  the  whole  of  the  gearing  is  enclosed.  When  it  is 
fitted  on  to  Messrs.  Mavor  and  Coulson's  enclosed-type 
motor,  it  makes  a  most  compact  and  serviceable-looking 
arrangement. 

For  the  smaller  size  of  both  dynamos  and  motors  the 
type  that  the  firm  have  adopted  as  their  standard  pattern 
is  the  ordinary  vertical  design,  with  armature  at  the  top. 
The  magnets  are  made  of  cast  steel,  and  are  cast  in  one 
piece  with  the  sole-plate,  the  yoke  being  cast  on  the  under- 
side of  the  sole-plate.  For  the  larger  sizes  of  machines, 
however,  both  direct  and  belt  driven,  they  have  adopted  a 


Mavor  and  Coulson,  Limited,  will  be  a  thorou^ 
organised  factory. 


THE  GIBBS  MOTOR-STARTING  SWITCI 


Messrs.  John  Oibba.  and  Sons,  of  Liverpool,  have 
to  us  with  respect  to  the  "  Questions  and  Answert  ** 
containing  details  of  a  motor-starting  switch.  Our  i 
note  re  slow  switching-on  has  induced  this  firm  to 
us  full  details  of  their  type  of  switch.  This  we  il 
herewith,  and  the  four  views  give  all  that  is  reoi 
explain  the  features  of  the  switch.  In  the  first  pi 
ciyrent  is  made  and  broken  bv  the  quick-break  si 
the  top.  This  switch  is  double-pole,  and  is  so  s 
to  interlock  with  the  resistance  regulation  that  tki 
can  only  be  made  or  broken  when  all  the  reds 
in  circuit.  This  is  done  by  the  revolving 
attache<l  to  the  resistance-switch  axis.  This 
has  a   gap   in    it   which   allows    the 
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'  wben  the  resistance  switch  is  at  its  lowest 
After  the  circuit  has  been  made  the  resistance 
oat,  but  the  reduction  gear  between  the  handle 
ritch  axis  is  such  that  only  a  slow  motion  can  be 
ie  regulating  handle  can  be  left  in  any  position, 
brmed  by  the  makers  that  this  switch  has  been 
by  several  leading  central-station  engineers, 
ilr.  Wordingham,  of  Manchester,  and  Mr.  Lyster 
Lirerpool.  It  will  be  noticed  that  with  this 
is  impossible  to  start  the  motor  without  the 
>eing  in  circuit  Thus,  even  when  in  the  most 
«d  hands,  the  danger  of  fusing  the  armature  is 
The  switch  can  be  inspected  at  22,  Duke-street, 


QUESTIONS  AND  ANSWERS. 


^is  beading  we  insert  questions  and  answers 
cal  character  relating  to  central-station  work, 
ork,  or  construction  work;  and  for  each  suit- 
ion  offer  one  shilling^  and  for  the  best  solu- 
y  question  we  offer  ten  shillings.  We  also 
illinfjs  for  every  other  answer  we  print.  The 
any  question  should  be  sent  within  10  days 
[uration  has  appeared,  and  should  be  written  on 
'  the  paper  only.  We  would  call  the  attention 
ndiDg  in  answers  to  the  fact  that  the  neatness 
4:hes  sent  in  is  considered  when  marking  the 
nes  of  these  answers.     Questions  may  be  sent 

Questions. 
re   the   reasons  for  and  against  laying  armoured 
lirectly  in  the  earth  ?— S.  K.  E. 
e  the  arguments  for  and  against  a  220-voIt  supply 
B  conaumer's  standpoint  ? — A.  D.  J. 

Answers. 

.  43. — On  a  power  tranamiasion  scheme,  500  h.p. 
be  delivered  to  a  station  three  miles  from  the 
ouse.  Assuming  a  loss  in  the  line  of  50  h.p., 
>  the  weight  of  copper  required  for  lines,  if  direct 
is  a  ed,  with  that  for  a  three-phase  transmiasion. 
Kimum  voltage  between  the  conductors  to  he  2,000 
.nd  the  power  factor  on  the  three-phase  system 
Jtnt. 

cer  to  No.  43  {avxirded  lOs.J. — When  comparing 
rsteuis  of  transmission  as  regards  wei^^ht  of 
le  line,  we  must  first  of  all  agree  on  a  suitable 
f  comparison.  That  the  comparison  can  only 
we  take  the  same  power  delivered,  the  same 
id  efficiency,  will  be  obvious.  The  only  other 
ffecting  weight  is  voltage,  which  is  our  standard 
son.  Id  continuous-current  transmissions  the 
>(  voltage  is  definite;  but  with  alternating 
is  doubtful  whether  we  ought  to  take  effective 
3lt5  corresponding  to  the  pressure-wave  crest 
on  the  insulation,  and  not  the  effective  voltage, 
ir  to  be  taken  into  consideration,  and  must  form 
Q  which  different  systems  of  power  transmission 
mpared.  Taking  the  continuous-current  system 
kndard,  the  condition  being  that  the  factor  of 
nst  a  breakdown  of  insulation  shall  be  equal  in 
nating  and  continuous  systems,  we  express  the 
F  copper  required  fdr  the  alternate  system  in 
he  amount  required  by  the  continuous  system. 
ions  of  equal  safety  require  that  at  no  moment 
LM.F.  between  two  line  wires,  or  between  any 
mrih,  exceed  the  corresponding  values  obtained 
iiliiiaoiu-cttrrent  plant.  In  a  three-phase  trans- 
kether  star  or  link  coupling  is  used,  the  maximum 
of  potential  between  any  two  wires  is  E  n/s, 
^  of  pressure  wave  in  one  phase.  But  the  max i- 
I  of  potential  is  limited  to  2,000  volts  in  both 
{•ad  eontinaouB.  Hence  E  n/3  =  2,000,  from  which 

fhrngfat  of  pressure  wave)  and  its  effective  value 

t  ef  -^ —  *  As  there  is  a  loss  of  50  h.p.  on  the 
I  J3 


550  X  746  watts.     The  current  carried  by  the  continuous 
system  is    amperes,  and  similarly  that  carried 


2,000 
in  one  phase  of  the  three-phase  system  is  ^  of 


550  X  746 


Jl.  of  ?!??? 

The  load  factor  is  only  85  per  cent,  in  the  three- 
85 


amperes, 

phase  system — that  is,  only 

useful  work, 

the  ratio  of 


100 


of  the  current  produces 


We  must  accordingly  increase  the  current  in 

— ,  80  that  after  allowing  for  this  loss  there 
85 

is  still  the  same  amount  of  useful  work  done  as  with  the 
continuous  -  current  system.      Hence   the  current  in  one 
phase  of  the  three-phase  system  is 
550  X  746 
1 


J  of 


100 
X  —  amperes, 

_    of  -'—-     ^^ 

J2       "  JZ 


and  the  ratio  between  the  currents  in  the  two  systems  is 
550  X  746 
2,000  =_S5_n/5 

loo" 


Continuous 


3phase 


J  of 


W0x^46 
1  \,f  2,000; 


^¥5- 


100^2 


>/2  v3 

Therefore  the  three-phase  current  ==  96  of  the  continuous 
current  in  one  phase.  As  the  loss  is  the  same  in  both 
systems,  and  there  being  two  line  wires  for  the  con- 
tinuous and  three  for  the  alternating,  we  have: 
loss  in  continuous  =  2  R  C^;  loss  in  alternating «  3  r  G^ ; 
where  K  »  resistance  of  continuous-current  line  ;  r  »  resist- 
ance  of  alternating-current  line ;  andC»'96(;;  therefore. 


2RC2  =  3r(-96  c)2  and  r  = 


R  which  means  that  the 
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the  powar  sent  into  the  line  must  be 


area  of  the  alternating  wire  is  -783  of  the  continuous  wire. 
But  the  fact  of  there  being  two  wires  for  the  continuous 
current  and  three  for  the  alternating  means  that  the 
weight  of  the  alternating  line  must  be  f  x  783  times 
the  weight  of  the  continuous-current*  line  =  1175 
times.  Therefore,  the  weight  of  copper  required  for 
the  three-phase  line  is  17*5  per  cent,  more  than  that 
required  for  the  continuous-current  line,  allowing  a  load 
factor  of  85  per  cent,  for  the  three-phase  system,  and  assum- 
ing the  loss  on  the  line  and  the  maximum  voltage  to  be  the 
same  in  both  cases. — H.  Bruton. 

[We  have  received  a  number  of  other  answers  to  the 
above,  all  of  which  are  more  or  less  faulty.  In  the  first 
place,  the  writers  have  not  read  the  question  carefully,  and 
in  no  case  has  the  actual  weight  of  copper  been  worked 
out.  These  actual  weights  have  a  practical  value.  We 
therefore  throw  the  question  open  again  on  the  usual 
terms— Ed.  E.  E.] 

Question  No.  44.— Discuss  the  relative  advantaees  of  (a)  forced 
luhrication,  and  (h)  lubrication  by  splashing  for  engine 
bearings. 
Best  Answer  to  No.  44  {awarded  10s.). — Discussion  on  the 
relative  advantages  of  these  two  systems  of  lubrication 
almost  necessitates  a  discussion  on  the  advantages  of  the 
two  types  of  high-revolution  engines  most  familiar  to  us, 
each  type  having  its  own  system.  For  instance,  the  Willans 
single-acting  engine  has  been  successfully  lubricated  by  the 
latter  system,  whereas  to  adopt  the  former  to  this  class  of 
engine  is  impracticable  for  various  reasons,  as  will  be 
readily  seen.  I  may  point  out  one  difficulty.  Suppose  the 
oil- ways  in  crank  pins  to  be  on  top  when  cranks  are  on  top. 
Owing  to  the  constant  thrust  in  one  direction,  anv  slack  in 
the  brasses  (supposing  bottom  brasses  fitted)  would  allow  a 
free  passage  for  the  oil  when  cranks  were  on  the  bottom, 
fh  this  way  releasing  the  oil  pressure  from  the  following  . 
crank  or  cranks  when  it  was  required.  Then  we  may  take 
the  Bflliss  double-acting  engine.  It  is  unquestionable  their 
great  success  is  due  to  the  fact  of  the  oil  pressure  taking  up 
iho  J4r  or  knock  that  would  otherwise  ensue  on  the  reversal 
uf  the  thrust  of  such  quick -revolution  engines.  With 
an  oil  pressure  of  lOlb.  to  15lb.  per  square  inch  being 
maintained  on  their  journals  they  give  no  noise  ot 
trouble    whatever,    and   attet    12   iaoTv\*V«J    ^otVwv^  t^^ 


perceptible   wear   will    be    found    to    have    taken   place. 
\Vherea8,    if    lubricated     by    tbe    latter     system,    they 
would   rapidly  knock  and  hammer  themselves  to  pieceB. 
But  to   review   the   two  systems   independently   of  their 
respective    engines.       The    first    cost    of     system    A    is 
undoubtedly  greater  than  B«     The  latter  has  no  first  cost, 
whereas  in  case  A  the  shaft  re*|iiires  to  be  drilled^  oil-pipes 
fitted,  and   pump  supplied,  either  in  connection  with  the 
engine  or  separately »  for  iorcing  the  lubncunl.     The  loss 
of  power  is  in  each  cti.se  about  the  s^imo,  in  the  one  c;^e 
working  the  pump  in  the  other,  the  cranks  striking  tho 
liquid.    In  the  latter  c^ise,  however,  if  the  liquid  is  allowed 
from  any  cause  to  exceed  its  proper  height  (which  should 
be  level   with  underside  of  shaft)   unnecessary   loss    will 
result.     System  A  is  more  suitable   in  its  general  adoption 
than  B,  for  whereas  A  would  work  equally  satisfactory  for 
a  stationary,  sea-going,  or  locomotive  engine,  B  has  been 
found  unsatiafactory  even  as  an  auxiliary  engine  aboard 
large  vessels.     The  cost  of  lubiicant,  generally  speaking, 
would  be  the  same  in  each  case,  but  it  cheaper  oil  may  be  used 
with  system  A  than  B.    With  system  A  the  piston  and  valve 
rod  glands  should  be  placed  outsi^le  the  crattk  chamber,  or 
have  some  other  suitable  means  of  preventing  water  from 
the  glands  leaking  passing  into   the  chamber.     Strainers 
should  be  fitted  in  pump  suction  to  prevent  the  passage  of 
any   foreign  substance.     With  system  B  care   should  be 
taken   that  no  cvlinder  oil  is  allowed  to  pass  down  the 
lines  into  crank  chamber,  as  it  is  likely  to  destroy  the  liquid 
as  a  lubricant.     As  to  the  amount  of  attention  required 
of  those  in  charge,  system  A  requires  to  have  the  strainers 
examined  and  cleaned,  if  necessary,  about  twice  a  week, 
the  engine-bed  emptit^d  and  wiped  out  about  once  a  month, 
and  the   old  oil   filtered  and  replenished  with  clean  oil. 
When  running,    an   occasional  glance  at  the  oil  pressure 
gauge  is  necessary.     With  system  B  the  liquid  should  be 
examined   daily,   and   have  an    allowance  of   oil   added, 
Should  the  liquid  become  acid  a  little  carbonate  of  soda 
will  sometimes  prove  beneficial,  otherwise  the  bed  must 
be  cleaned   out  and   new   liquid   formed.      But   a   good 
deal    depends    on    efficient    management.      The     lubrica 
tion  of   the   bearings    is    in    either   case   efi'ectual    when 
properly    looked   after — t.f,,    we   prevent    the    metallic 
surfaces  from   coming   in  actual   contact.      As   to   which 
is   the   best,   independent  of    their    respective    types   of 
engines,   I  unhesitatingly  say  forced  lubrication,   for   the 
folTowing  reasons :   its  adaptability  is  more  general ;    the 
viscidity  of   the    unguent  used  may  considerably  exceed 
that  in  the  other  case ;    the  average  driver  can   read  a 
pressure  gauge   and   clean   strainers,    whereas   be  cannot 
always  determine  if  the  liquid  may  be  actd  or  not.— F.  It  S. 
Answer  to  No.  44   {aimrded    65 J— According   to  Prof, 
Thurston,    friction   of'  the  main   bearings    of  an    engine 
amounts  to  about  40  per  cent,  of  the  i>ower  lost  in  friction  in 
the^  whole  engine,  and   when  running  at  quarter-load  this 
main  bearing  friction  amounts  to  about  20  per  cent,  of  the 
entire  load.      From   this  figure  it  will  be  seen  that  it  is 
most  important  that  the   bearings   should    be   effectively 
lubricatM,  and  the  question  is  to  discuss  the  advantages 
and  diaadjantages  of  (a)  forced  lubrication,  (b)  lubrication 
by  splashing,     (a)  Forced  lubrication  :  This  system  is  one 
whereby  the  oil  is  pumped  to  the  }»earings  by  means  of  a 
small  pump  working  off  the  eccentric.     Tnis  pump  draws 
oil   from  a   well   in    the   liase    of    the   engine  frame  and 
forces    it   through    suit^ible    channels    into    the    working 
parts.       The  advantages  claimed    for  this  plan  of   forced 
mhrication  are  automatic  lubrication,  noislessnesa,  economy, 
and  freedom  from  wear.      This    is  due   to   the   working 
iurfacos  being  kept  apart  by  the  film  of  oil  forced  l>etwf  en 
them.     Although  ^nendly  the  pressure  |wr  «qu/iro  inch 
on  the  bearing  itsell  is  far  in  excc«s  of  the  oil  pressure 
tuod,  yet  the  relaxation  of  the  pressure  on  the  return  stroke 
JQ  a  double  acting   engine   permits   the  oil  being  foiced 
between  the  meul  surfaces.     The  oil  it  in  the  bcit  pcist^ible 
positioo  to  take  advantage  of  the  momenury  reUxation  of 
pi'eiiiire  between  the  surfaces,  and  it  is   umlor  sntHcurit 
pressure  to  push  in  between  the  brass  and  the  shafi,  viMix 
pletelv  flooaing  the  bearing,  and   the  fraction   of  a  neeond 
ocotipied  oil  tho  return  stroke  is  too  short  a  time  to  aUow 
Ihe  ail  to  be  squeesed  out.     ft  is  iji  this  way.  by  forcefl 
ittbiimumf  thmt  we  get  an  ideal  method  where  two  metallic 


surfaces  never  come  in  eontact,  thus  redtteb^ 
brasses :  and  engines  have  been  taken  in 
worked  by  this  method^  and   the  bttai 
worse  for  wear  after  four  years'  conttntial 
same  oil  is  used  over  and  overagain^  Wtisgpitnii 
sieves,  which  remove  the  impuritiee^  tlnie 
bill  considerably.     The  only  disadvantage  to  I 
is  upon  any  accident  happening  wherelnr  the  eJI<j 
I  have  at  the  present  time  lively  reeoUectleoa  \ 
with  an  engine  worked  by  forced  lobricatatMi 
accident  to  the  oil  pumji,  hut  this,  as  other 
rc<|uiroB  care,     (A)  LubncJition  by  means  of « 
;diove  {a)  system,  has  been  shown  to  work 
doubleactitkg  engines,   but   in   cingle^ading 
pressure  is  always  constant,  and  ine  ttln  of 
in  the  above  case  is  impossible.,  so  a  dnplei 
lubrication  is  used— that  by  splaahin^     In  tlda  ( 
cranks  and  eccentric  dip  l>odily  into  a 
water,  and  splash  it  over  the  l^earingat  wl 
greases  the  journal,  as  it  will   hvs  readOy 
supplied  by  gravity  alotie,  cannot  penetrate  to  \ 
but  if  friction  and  consequent  wear  of  tbe_  jll 
be  prevented,  such  a  t\\m  of  oil,  as  foread 
vided  between   journal  and  the  bras%  is 
system  has  the  advantage  that  it  has  no 
out  of  order.     Summing  up  the  two  sj 
lubrication — an  ideal    method,  preventing 
with  economy  and  noiselessnesst  but  not 
the  same  etficient  results   to  single-acting 
double-acting  engines  ;  (^>)  hibrication  by  W[^ 
used  in  aingle-actitig  engines,  but  owing 
supplied  to  the  beimng  by  gravity,  is  not 4 
method,  and  by  this  method  an  oil-tight  < 
F.  M.  M, 


TORQUAY. 


Torquay  has  »t  l«4st  come  into  lino  wiili  alheri 
resoru,   and   has   installed   the  vl^ctnc    I^it. 
ceremony  was   hold  on  Thursday,  Maidi  17, 
was  tho  light  turned  on,  but  the  usual  eon 
ceremonies  was  given  in  the  shspe  of  a  dinner. 
of  oourse,  did  not  pees  off  without  rnUhap,  bui 
a  lecturer  wants  to  show  a  particuUr    m\ 
)S,oeB  wrong  and  the  apparatus  won't  act. 
course  of  things  human,  and  has  nothing  to 
that  yesterday  and  to  morrow  things  are  aU  ] '  ' 
of  this,  let  us  to  the  ceremony  ;  the  hkliotijf  < 
be  gathered  from  the  tpeechee. 

The  Mayor  and  Mayoress  (Aldorman  and  Ma 
accompanied  by  lueruben  of  t  ^  ration  and 

assembled  at  the  station.     Alt  i^tewiQ,  cIm 

Electric    Lighting   Committee,    at  t2)«  rrqnasl  ef 
turned  on  the  steam  and  so  started  the 
Alderman  Kenwill  stood  on  a  plalloliD 
and  asked  the  Mayoress  to  swtteh  on  the 
i^ssiatance  of  Mr,  P.  Siurey.  resident  encine 
8 witched  an  the  li^ht  amid  the  hearty  appls nee  ef  ll 

Councillor  At  \ fsi the  llafmsa,  and  4 

the  Mayoress  t  i  mod  tliaiua^  m^ 

only  a  red-letti^r  uny  lur  iir^u^y,  boi  an 
tho  hiBtory  of  thu  town.     They  were  inaii 
^t,.i,  n    <]]{i  ii^t,  he  hoped,  as  long  se 
ri  lit  was  oertatnly  the  light  ol  tlie  H 

tL  ,,  ....  pleased  with  the  BamiMe  tlw^  asw  ( 
inauguration  iif  the  electric  light  placed  Toni«»  ee  i 
i\\v  ifr^t  Lit i OS  HUil  tr>uuji  uf  thti  Tmlad  Kli^^an,,] 
I  [ilied, 

iieenlor  the  llaf 


the  metnbf'r^  trf  !he  Cofpecayeft  ( 

.,  ..*r 
■A  cr  ij  U I  u  an  u*tcd  by  small  \ 
I  il  Ly  ]it«A«mtrhau  and  "^ 
idaaeealsDi 

^T.  <  uuricdlofsR.  ' 
J.An<el,a 
^-     \\.  Saietdan, 

^ .  H,  TMaOunk  MtT 


tained  nt 
The  > 
eject  r; 

The  >\v^ 
Kenwill. 
HovfV    * 
F.  J   ' 

T,  ir   >  u.,  ..    . 

Buntin,  H.  h*  Uut^u: 
(PiyuH.uthK  Mr.  K,  i.    . 
(Mr.  F,  S.  \\f>%).    Mr,  II 

lughaai»Dr.  Karkcek,  Sy; .iia^ 

Mr.  W.  Hady.  OapuUn  Peppet^  Mr.  W.  IL 


Piekaad,] 
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J,  C  Mann,    Mr.    P.    Storey,   Mr.    T.    P.    Wilgon,    Mr. 
;,  Mr*  Dodds,  Mr.  Muiiru,  Mr.  J.  II.  Etder. 
the  loj^  toasts, 
fMt.  J.  F>  RicKHEY  proposed  **  ^uceeaa  to  the  UnderUking.'* 
M  Isrought  to  a  suocesaful  clot©  aJl  the  preparatory  work 
ed  with  that  important  undertaking.     The  question  had 
btitm  the  town  somethmg  like  aeren  yoars,  and  it  w^ae  to 
l^vdit  of  the  late  Local  Board  that  they  had  the  foresight 


Torquay*  The  initiation  took  place  in  the  year  1891.  By 
the  granting  of  the  provisional  order  j>owen  were  conferred 
upon  the  local  authonty  to  undertake  the  lighting  of  the  town. 
A  committee  was  ioon  afterwards  appointed  to  consider  the 
question,  and  he  was  chosen  chairm&D.  As  all  first-clau 
watering  places  were  adopting  the  electric  light,  the  com- 
mittee felt  that  Torquay,  m  order  to  retain  her  proud  name 
aa  Queen  of  Watering  Places,  mmt  also  adopt  this  perfect  light 


Torquay.— Ftso  of  Centrtl  StAtlan, 


dom  to  acquire  a  provisional  order  to  enable  the  town 
^  the  eleetric  lighting  in  their  own  hands.     The  chairman 
Bo^rd  at  that  titue  was  the  secretary  of  the  gas 
By,  and  it  was  to  hit  credit  that  he  did  all  he  knew  to 
I  Ibt  electric  lighting  in  the  hands  of  the  local  authority, 
to  know  from  the  experience  of  other  towns  that 
luedjQii  of  electric  light  in  no  way  depreciated  the  value 


And  latest  sanitary  improvement.  Almost  the  first  work  of  the 
committee  was  the  appointment  of  Mr,  Trentham  as  consulting 
engineer.  He  was  recommended  to  the  committee  as  a  man  of 
considerable  practical  experience  in  mechanical  and  electrical 
engineering,  and  one  ol  the  committee  s  strongest  reaaoni  for 
engaguig  him  was  on  account  of  his  not  being  connected  with 
any  electrical  company  or  firm.     Personally,  he  felt  the  greatest 


-A- 


fj^LAJ,! i  S^i^t&ff  Oft  ftfi9a  A.8^€, 0-  £/-  s ^.^. 


to 


Tor^oaj  was  the  first  manidpal  authority 
ft  mnmdpd  eUoferio  light  ondertakinff.  He 
tOMl  ibm  maam  of  AMerman  Kerswul,  who 


wm  and  tiitallig«Dt  interest  in  the  question 
wnk  had  been  an  able   chairman  of   the 


■aKuMWiLL  WBgtMt  and  f»T6  a  bri«f  aooount  of  the 

- — ^-^ •^—  q£  '^aotric  lighting  in 


confidence  in  Mr.  Trentham,  and  he  thought  the  presentstate  of 
the  works  showed  that  his  faith  in  his  abuity  was  not  misplaced. 
The  question  of  lighting  the  town  w^  carefully  considered  from 
time  to  time  by  the  committee,  and  reports  submitted  by  them  to 
the  Council,  who  in  their  wisdom  sought  to  extend  the  duration  of 
the  order  as  long  as  possible.  Three  separate  reports  were  sub- 
mitted by  Mr.  firentnam  to  the  Council,  the  one  of  May,  iIMB, 
being  eventually  adopted.    Many  difierent  dtea  m«c^  ^im^fl^ 
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for  the  oentrAl  gUtion,  and  after  much  careful  oonfiideratioti  and 
diaooaaion  the  cellars  near  the  Bith  Saloon  were  decided  upon 
fnr  three  reaaona  :  (1)  because  the  property  waa  owned  by  the 
Corporation  ;  (2)  becauae  of  ita  nearnefla  to  the  quay  ;  and  (3) 
beoanae  eirher  i>f  the  other  aitea  would  have  coat  nt  le^at  £6*000, 
whereaa  the  cellars,  including  the  chimney  atack,  had  not  necea- 
iitated  an  outlay  of  more  than  £2,000.  Mr,  Storey  waa 
appointed  engineer,  and  had  up  to  the  present  hh^wn  conaider- 
able  ability  and  given  every  satiafaction.  The  conlractora  had 
endeavoured  moat  thoroughly  to  carry  out  their  speeiBcations. 
The  building,  which  waa  entrusted  to  Mr.  Blaichford,  had  given 
every  aatiafaction^  the  brnlera  by  Babcock  and  Wilcox  were 
deemed  very  efficient,  whilat  the  stack  waa  built  under  the 
auperviiion  of  their  own  boroujyh  engineer  (Mr.  Oarrett)*  The 
testa  of  the  Willana  engines  had  proved  them  to  be  of  splendid 
quality,  whilat  the  a  witch  board,  by  Mesare.  Ferranti,  waa  cora- 
pact  and  efficient.  The  unHergmund  maina  and  arc  lamps 
nad  been  carried  out  by  the  Brittah  fnaulated  Wire  Company. 
The  ayatem  adopted  in  Torquay  waa  that  of  highpreaiure, 
2,000  volta,  alternating  current,  converted,  by  tranafornjera 
fixed  in  luitable  poaitiona  in  atreet  boxes  ett  ronh  of  the  high- 
tension  maina,  into  low  pressure  of  200  volta  for  private  supply. 
By  thia  method  the  high-tenaion  current  waa  kept  entirely 
away  from  the  conaumer'a  preraiaea,  the  low-pressure  cnblea 
rising  from  the  street  boxes  carryings  perfectly  innocuous  chiirge. 
The  Council  were  commencing  with  the  Brighton  or, Wright's 
•yatem  of  charging  and  rebate,  which  gave  apeciai  adrnntagea 
to  large  consumers.  The  charges  were  7d.  per  unit  for  the  lirat 
hour,  and  5d.  per  unit  for  every  hour  afterwards.  Afi  all- night 
auppiy  would  commence  in  September.  They  had  40  eon- 
•umera — a  very  gocvd  beginning.  It  was  interesting  t<:>  know 
that  the  experience  of  all  towns  went  to  ahow  that  when  an 
installation  had  once  been  made  the  necessity  for  ita  extension 
almost  inmiediately  arose,  and  many  were  the  instances  in  which 
it  had  been  eaaential  to  largely  increase  the  plant  even  within 
12  months  from  the  date  of  if  a  first  completion.  This,  he 
truated,  would  be  the  case  with  Torquay*  At  the  present  time 
the  applications  for  the  light  within  what  waa  known  aa  the 
oomptilaory  area  were  very  numerous,  and  he  hoped  by 
September  next  the  demand  would  be  equal  to  the  plant. 
The  advantages  of  electricity  over  gaa  were  various.  It 
did  not  vitiate  or  conaume  the  atmosphere,  and  thereby  the 
heat  and  unwholeaomenesa  which  were  attached  to  gaa  were 
avoided.  In  private,  aa  well  as  with  business  houses,  a  great 
saving  in  decorations  and  other  things  would  be  found,  as 
nothing  arose  from  the  light  to  cause  any  discolouration.  All 
ladies  who  wished  to  retain  their  youth  and  beauty  should  uae 
their  persuasive  [^H»wers  with  their  worse  halves  to  at  once  have 
their  houses  made  complete  by  the  fixing  of  this  perfect  light. 
In  its  earlier  daja  it  sometimes  played  tricks  with  its  customers, 
but  now  that  had  been  mastered,  and  the  light  was  more  steady 
and  reliable  than  gaa.  It  wam  to  the  interest  of  the  community 
that  the  working  ahou Id  be  both  economical  and  pricea  reason- 
able. As  the  coat  of  pr^nluciion  decreased  in  propr^rtion  Ut  the 
inoreaae  of  conaumption,  he  truated  that  the  ratepayers  of 
Torquny— ^the  real  NhareholdiMa  in  the  concern — would  do  all  in 
their  power  by  beconting  con»umera  to  support  the  Corporation 
in  their  desire  to  make  the  borimgh  up  to-date  in  alt  thinga. 
Before  taking  his  seat  he  felt  he  muat  take  the  opportunity  of 
tillldenng  his  henrtiest  thsnks  to  the  committee,  who  hiid  s<i 
Mtwiatently  and  perteveriujifly  supported  the  undertaking,  U» 
Mr.  Ilex  for  his  mdefarigHhIe  C'xertions  and   valued  c<r»~opera< 

^tioHt  to  the  surveyor  and  ciintractors,  and  to  the  Press,  and 
taut,  but  not  least,  his  thanks  were  due  to  those  who  had  so 
ably  and  pcmiatently  op{x«ed  the  scheme. 

A]d4»rman  Dr.  Kit  h^hj'hon,  proposing  **The  Engineer/'  said 
it  waa  many  years  ago  that  he  introduced  the  subo^tii  uf  electric 
Itghting  to  the  notice  of  the  late  I..i>cal  Board.  In  Mr,  Trenthfim 
they  had  a  ^mkI  and  true  man  of  great  Mbility.  und  of  the 
sreatiMt  possible  tact.  Considering  the  diflicuUios  they  had 
nad«  Mr  Trentham  had  carried  the  work  to  a  moat  satisfactory 
ooiiclusion. 

Mr.  THK?<TnAW,  in  reply,  s»id  if  it  had  not  been  for  the  great 
determination  of  Alderman  Kerawill  and  the  tjrm  tipinion^of 
Mr.  Hex  that  the  t^lUflcil  ought  to  carry  out  the  Wf>rk  thcMu- 
•elves,  they  would  never  have  come  to  that  itaaa.  AUh(»u^h  the 
work  had  coat  «iver  £25,000,  yet  he  c^^iuid  get  the  ctmcrrn 
bought  up  by  two  or  thr«-e  Ijundon  ofjmpaniea  at  tha  prvacnt 
mcmient  for  £30,000.  They  were  starting  with  a  very  good 
toad,  rquaJ  to  nearly  half  their  total  csfwcity,  and  wh«>n  they 

^Hi  the  elation  that  evening  they  were  earning  about  a  ahilling 
I  milittte.  The  contractors  had  spared  no  peine  to  carry  out 
their  work  strongly  and  ethciently  ;  indeed,  Measrs.  Ktston  and 
Anc]<«rs<in  had  ^oneci)n»iderably  iiryMnd  what  waa  icqmred,  tuid 
had  supplied  them  with  a  plant  equal  to  20  par  cent,  more 
than  what  wa«  required  "f  them.  Iti  conaequencQ  of  that  the 
tutal  power  thry  had  at  thetr  dispoaal  waa  much  more  than  waa 
tk/temtmrf^  and  brought  the  coat  of  the  total  outfit  to  aomething 
lfk#i^2  i»«ir  unit,  whioh,  he  thought,  waa  lower  than  any  oth«r 
Itodri  ihneotintry,  e)ie#»pt  that  at  HfHd ford,    t>f  course, 

thmo  t  bad  no  nocd  to  do  that,  and  ho  thought  Torquay 

MyAi  U^  Uumk  th&m  for  whtkt  they  had  done.      Ue  thought  the 


result  had  shown  that  no  ooe  Qe#d  be 
the  work  had  been  delayed  a  good  whilst,  fi^ 
those  who  waited.    What  they  had  seen  fwlf  d< 
the  Council  were  justified  in  carrying  uut  the  wmh 
instead  of  delegating  their  powan  t<?  a  oom 
l>een  a  gr>od  deal  of  complaint  amrmg   the 
way  the  streets  had  been  picked  ufi.     Bat  a 
would  have  made  twice  ae  much  mesa  of  tlia 
done.     They  ought,  of  course,  to  have  o^ 
months  a^zo,  but  the  chief  cause  of  the  delay 
iieers'  strike,  which  was  disastrous  for  all 
hard  character  of  the  rock  they  liad  to  deal 
delayed  them.     They  had  taken  out  about  400 
was  necessary  to  do  this  to  get  rid  of  the  vit 
they  had  succeeded.     The  committee  had  baeci 
fixing  up  the  Bath  Saloon  as  the  cecitfal  Btation* 
acknowledged  his  indebtedness  to  Mr.  Oarreii  a«il  I 

Mr.  BrTLAND  proposed  "The  Contractm*," 
WiuiON,  Speariko,  and  Doon  replied.  **THaT 
poaed  by  Mr.  R.  Smkrdon,  was  acknowlediE^  by 
Plymouth,  and  Mr.  Minro,  Kxeter.  TlveMAto* 
health  of  the  ofHcials. 

The    Town  Cleek  waa  replying  and  apeaktiic  4 
augurintr  well  for  the  future,  when,  almost  a    "^     ' 
word  **  future,*'  the  light  suddenly  went  out  ai 
in  dsrkneas.     There  was  a  shout  of  laug^iAof^  «tti 
to  be  lit. 

Mr.  Garkktt  also  replied,  and  welcoaaed  Mr. 
resident  engineer,  as  a  borough  official. 

The  electric  lights  in  the  streeU  wete  ako  flxtM| 
the  same  time  that  those  went  out  at  the  bct^l,  bd 
few  minutea  all  the  Um\m  were  in  full  work 

Tt  is  but  just  and  right  that  the  whole  of  th# 
in  the  undertaking  nhould  con^ratuUtc  wmtk 
succes«ftil     completion.      Outside    otjeenrera, 
acknowledging  that  the  engineer  has   macle 
site  at   his   dispr^sal,  are   inclined   to   the  ontiijiW 
demand   increases   as   the  speakera  eJtpected«   tm 
extension  would    arise   from   the  constricted 
close  to  the  wharf,  the  fuel  will  have  to  be  carted 
Then  practically  there  ia  no  office  r^^-om 
for  the  stAff.     The  views  held  at  the 
intermittent  supply  will  be  found  to  beimpracJicai 
never  have  been  countenanced,     Nc»  doubt  at  *" 
citiscens  are  duly  within   f*»ur  walls  by  on*  o' 
require  to  go  out  airain   before  dayliglit  in 
however,    they   should    indulge    in   eooll    m 
halls   and  jollifications,  no  doubt  link   bofv 
to  see   beniifhted    paaaengeni  boma,     Tliert 
circuita,   and    each   takea  a  diflerent  part  of 
the    event    of    an    aceideut    to  one   afQUtt, 
the  town  goee  into    darkneet.      The    dfeoi'i 
arranged  so  that  every  other  lamp  is  oii  a  diifei 
then  an  extinct  i'»n  on  one  circuit  only  p«la  o«t 
lamp.     The  plant  on  the  whole  atrik 
our  adverse  n^marka  are  more  upon  malieta  of 
apparatus.     However^  we  wtah  the  entetpriee  all 
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INSTITUTION  OF  ELECTBICALENCINEEl 


The  Cost  of  Generation  and  Dlstribal 
Electrical  Energy. 
fiY  noBKUT  nA.%nfoxn,  itcMiiSE 


A  paper  under  the  above  title 
last  night,  but  it  would   require  levemt  ipK 
duce  in  full.     We  have  tried,  therefons  to  4 
it.     The  matter  is  in  such  a 
is  a  very  difficult  one. 

The  author  baeaa  hi*  pap«r  alnoii  ihf 
of  Trade  rot  urns  of  electric  ligbtinf  Dodi 
the  ou'  1  he  forma  of  acci»untalor  mufl 

and   f  nre   i^tmewhat   diflTeranl. 

prtgioip«l]>  inioK'formtli^i 

Salariea  of  rs  under  llM  1 

tion  **  and   "  U  i.'**» 

caae  of  local  a  'the  item 

**  Management. 

The  author  thinks  it  te  to  be  reiE^'eued  Uiai  ^ 
are  not  identical*  Itecauaev  withcnil  lewljaaimsal  «l 
salaries,  no  trustworthy  comparieon  am  be 
'^  worka  ct^ta  "  of  undertakiosia  of  loeal  snllti 
companies.     Such  read; its tmeot  he  bea  Hi 
paper  in  the  costs  of  1^  and  Ui97,  IIm  «I 
of  engineera  being  placed   under 
retunis  of  the  loeial  authnritiea.     Tliie  b« 
but  it  aids  in  the  cmpilatmn  of  long  «lrln|^  of  i 

The  extent  of  the   data  avaikeln  on  tkt 
forms  may  bo  gathered  from  the  laet  llint  wl 


TNa, 


baa  to  be 
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or  deetricity  works  in  operation  in  1886,  there  were  121 
f.  The  Board  of  Trade  have  not  published  these  returns, 
pseecs  in  the  usual  way  can  obtain  opies  of  the  various 
aken.  As  no  paper  on  the  subject  has  been  laid  before 
idtotioo  since  Mr.  R.  £.  Grompton's  paper  on  the  cost  of 
•leofligy  in  1884,  it  struck  the  author  that  a  fairly  oom- 
fls^jnsof  these  returns  might  prove  useful  to  the  members, 
ibootion  of  analyses  of  the  current  year's  returns  in  the 
All  pspers  has,  in  -the  author's  opinion,  acted  like  an 
I  upon  the  engineers  of  those  works  whose  costs  were 
md  as  a  stimulus  to  still  greater  economies  on  the  part 
»  whose  coats  were  low. 

Mthor  has  summansed  the  returns  of  each  undertaking 
United  Kingdom,  as  far  as  he  has  been  able  to  obtain 
They  go  back  to  1890,  and  in  almost  every  case  end 
be  1806  letum,  but  where  the  1897  return  has  been 
lib  it  is  included.  The  figures  tabulated  refer  to  those 
ikings  that  are  operating  under  the  Electric  Lighting 
168-1888,  having,  of  course,  electric  lighting  for  their 
bjaet,  and  only  being  assisted  to  a  very  slight  extent  by 
id  for  electriod  enerey  for  other  purposes  than  lighting  ; 
in  the  provisional  oraers  under  which  they  are  operating 
Is  dear  that  they  are  constituted  in  their  districts  the 
I  of  electrical  energy  for  all  purposes  that  may  be 
Bd. 

Ue  L  the  author  sets  out,  for  all  the  undertakings  in 
dom,  exoept  the  very  smallest,  the  following  data  :  (a) 
d — as  defined  by  Board  of  Trade  form  ;  (6)  coal  used 
sokL ;  (c)  average  price  of  coal  throughout  the  year, 
eost  per  'Mnit  sold  of  :  (d)  coal  or  other  fuel ;  (e)  oil, 
ater,  and  stores  ;  (/)  wages  on  generation  and  distri- 
(g)  repairs  and  maintenance.  These  are  totalled  to 
porks  costs.  Then  come  items  for  (i)  rent,  rates,  and 
;*)  management — i.e.,  salaries,  stationery  and  printing, 
establishment  charges,  law  expenses,  insurance,  etc. 
id  totals  are  then  given. 

eome  14  pages  of  tabulated  figures,  which  are  useful 
•oee,  commencing  with  those  for  Aberdeen  and  ending 
olwich. 

r  be  objected  that  in  going  beyond  the  analysis  of  the 
■Is,  the  author  steps  out  of  the  path  of  the  engineer 
iof  the  statistician,  and  he  would  admit  the  justice  of  the 
had  the  Board  of  Trade  form,  in  the  case  of  local 
es,  not  located  engineers'  salaries,  etc.,  under  the  head 
Mgement."  As  by  this  arrangement  works  costs  become 
f  the  important  item  of  superintendence,  he  feels 
d,  in  order  to  make  his  returns  complete,  to  bring  in 
•  of  the  management  items,  though  agreeing  that  the 
not  chargeable  to  the  engineering  department. 
I  other  huid,  general  use  of  electrical  energy  will  depend 
ity  CD  the  works  costs,  but  upon  the  gross  cost  of  the 
lelivered  to  the  consumer ;  and  though  the  engineer 
s  no  responsibility  for  the  outlays  on  management,  not 
fixing  of  his  own  salary,  he  feels  that  his  analyses  of 
lid  be  incomplete  if  he  did  not  include  all  the  items 
nbated.  In  only  the  1896  and  1897  analyses  are  the 
if  engineers,  in  the  case  of  companies,  included  under 
mg  of  management,  as  in  the  case  of  local  authorities. 
IjmDg  the  retams  there  are  a  few  pitfalls  that  one  has 
ire  to  avoid  in  order  to  secure  uniformity,  and  these 
D  carefully  considered  in  the  compilation  of  the  accom- 
tables,  with  the  result  that  the  author  can  say  with 
9e  that  the  costs  per  unit  sold  of  each  undertaking  are 
somparable. 

immond  describes  the  great  reduction  in  cost  and  price 
eal  energy  during  the  years  he  has  compared.  ThUs, 
igton  from  1891  to  1896  the  works  cost  per  unit  sold 
pad  from  3 '53d.  to  l'57d.,  and  the  total  cost  per  unit 
1 4i)ld.  to  2'66d.  Other  comparisons  are  given  which 
t  much  lower  figures  are  obtainable  than  the  above. 
works  cost  per  unit  the  following  figures  obtain  : 
mm  (1897),  l'29d.;  Manchester  (1896),  0  94d.;  Leeds 
D-TSd.  ;  and  Edinburgh  (1896),  0'63d.  The  next 
tables  are  arranged  to  show  the  various  towns 
04^  1896,  and  lS)6  arranged  in  order  of  merit 
1  oi  the  items  making  up  the  total  cost.  Thus 
heading  the  column  each  year  is  the  one  having  the 
■t  per  unit.  In  cost  of  coal  per  unit  the  leaders  are  : 
Bebflstar,  0'60d.  ;  1895,  Leeds,  0'30d.  ;  1896,  Nelson, 

,  waste,  water,  and  stores,  the  names  at  the  top 
i^Hiiddersfield,0-02d.  per  unit ;  1895,  Oldham,  0'05d.; 
1^  Oidbam  again,  0'05d. 

■B,  Liverpool  leads  in  both  1894  and  1895  with  0*26d. 
H.  per  onit  respectively,  while  in  1896  Edinburgh 
ft£n(at0-20d. 

viteiDB  give  in  1894  Huddersfield  first  with  O'lld.  per 
HK»  Bedford,  0-03d.  ;  and  in  1896  Newport,  with0'06d. 
fcHnnt  for  reals,  rates,  and  taxes  are  headed  each  year 
I  pajing  nothing. 

— najpimnnf  expenses,  the  City  of  ^London  heads  the 
W  vitli  0*90d.  per  aniti  Cambridge  in  1895  with 


0'28d.  ;  and  Whitehaven  in  1896  with  0-22d.  The  author  then 
tabulates  the  total  works  cost  per  unit  arranged  in  the  same 
order  of  merit.  Amongst  these  Manchester  comes  first  in  1894 
with  l'49d.  ;  Edinburgh  in  1895-6  with  0'92d.  and  0-63d. 
respectively.  The  same  towns  hold  the  first  positions  for  total 
cost  per  unit  sold  for  the  three  years  with  figures  as  follows  : 
1894,  Manchester,  217d.  ;  1895,  Edinburgh,  l-67d.  ;  1896, 
Edinburgh,  l'13d. 

In  drawine  conclusions  from  these  figures  the  anthor  con- 
siders it  well  to  neglect  those  obtained  in  the  first  year's 
working,  as  the  plant  during  this  year  is  usually  maintained  by 
the  contractor.  He  then  takes  the  lowest  figures  per  unit  for 
any  town  for  each  item,  and  arrives  at  a  figure  for  works  cost  of 
0*56  and  for  total  costs  of  0*84.  The  component  parts  of  this 
result  are  distributed  over  the  length  and  breadth  of  the 
kingdom  ;  and  the  attainment  of  the  built-up  figures  in  any 
one  works  may,  in  the  author's  opinion,  come  m  time.  He  then 
contrasts  these  lowest  obtained  items  and  their  total  with  those 
given  by  Mr.  R.  E.  Crompton  in  his  1894  paper.  Mr.  Crompton 
arrived  at  a  total  cost  of  l'32d.  per  unit  for  works  producing 
five  million  units  per  annum  with  coal  at  208.  per  ton.  This 
figure  has  been  improved  upon  in  Edinburgh,  but  in  this  case 
coal  was  obtained  at  a  lower  figure.  The  author  then  points 
out  that  none  of  the  metropolitan  works  have  yet  reached  Mr. 
Crompton'v  figures.  Mr.  Hammond  proceeds  to  consider  the 
question  of  the  influence  of  the  output  on  costs.  For  this 
purpose  he  gives  a  series  of  curves  connecting  output  and  costs 
for  different  stations.  The  next  series  of  tables  consists  of  the 
record  figures  for  the  various  items  making  up  the  total  cost  of 
production  for  different  towns  arranged  in  order  of  output. 
These  extend  over  three  years,  and  we  notice  that  the  London 
companies  hold  the  record  for  several  outputs. 

The  next  division  of  the  paper  deals  with  the  question  of 
load  factor,  which  term  the  author  uses  to  mean  the  ratio  of  the 
actual  units  generated  to  the  product  of  the  maximum  output 
into  the  total  number  of  hours  in  the  year.  The  load  factors 
of  the  various  towns  are  then  list^,  but  not  in  order  of  merit. 
The  Newcastle  and  District  Electric  Light  Company  claim  to 
have  a  load  factor  of  practically  27  per  cent.,  which  we  are 
inclined  to  doubt,  as  the  next  best  figure  amongst  the  pro* 
vincial  undertakings  is  no  higher  than  19  per  cent.  Amongst 
the  metropolitan  companies,  Charing  Cross  stands  first  with  a 
load  factor  of  26*25  per  cent.,  while  the  Westminster  Company 
is  15  78  per  cent.  In  the  same  table  a  column  is  given  showing 
the  proportion  between  the  units  used  in  distribution  and 
unaccounted  for,  to  units  generated.  This  percentage  of  energy 
generated  and  not  used  is  most  interesting.  The  author  con* 
eludes  that  a  high  load  factor  is  closely  connected  with  low  works 
cost. 

The  next  point  taken  up  is  the  influence  of  a  day  load  on 
the  cost  of  production.  The  author  shows  that  owing  to  the 
rapid  increase  of  lamps  connected  to  the  mains,  the  load  factor 
obtained  does  not  represent  accurately  the  percentage  hours  of 
demand  upon  the  plant  in  any  year. 

The  next  sub-division  is  headed  **  Reliability  of  Plant,"  and 
the  section  contains  a  few  hints  on  the  tests  to  be  prescribed. 
Under  **  Efficiency  of  Generating  Plant  "  more  information  of  the 
specification  order  is  given ,  and  also  a  table  of  results  obtained 
from  the  tests  of  five  different  steam  alternators,  ranging  in 
output  from  100  kw.  to  200  kw.  Under  the  heading  of  **  All* 
round  Efficiency,"  the  author  states  that  a  rough  all-round  test 
is  given  by  the  coal  bill,  but  that  in  this  case  the  cost  of  coal 
must  be  considered.  He  discusses  the  point  of  using  weight  of 
coal  per  unit  instead  of  cost  of  coal,  but  finds  he  cannot 
get  figures  in  many  cases,  and  the  different  calorific 
power  of  the  coal  used.  A  table  of  the  coal  per  unit  sold  for 
most  of  the  London  stations  is  given.  A  large  series  of  curves 
connecting  total  costs  per  unit  and  the  number  of  units  sold  is 
then  given. 

The  author  concludes  with  a  reproduction  of  the  form  of 
accounts  prescribed  by  the  Board  of  Trade  for  electric  lighting 
undertakings. 


At  last  night's  meetinfi:  of  the  Institution  the  following  were 
the  candidates  balloted  for  : 

Member.— H.  T.  Lyon,  67,  Onslow-square,  S.VV. 

Associat*;s.—C.  A.  Astrom,  83,  Cannon -street,  E.C.;  H.  C* 
Buchanan,  77,  Hayter-road,  Brixton,  S.W.;  W.  Davies,  Engi» 
neering  Department,  Stock  Excbanee,  London,  E.C.;  D.  Gordon, 
Oxley  House,  Bushbury,  Wolverhampton ;  George  William 
Spencer  Hawes,  Ormond  House,  Great  Trinity-lane,  E.C.; 
NI.  A.  Immiech  and  O.  C.  Immisch,  102,  ToUington-park,  N.; 
F.  A.  Knijrht,  249,  Everingroad,  Upper  Clapton,  N.E.;  E.  J. 
Marsh  39,  Bicker  ton -road,  Junction -road,  N.;  T.  H.  Pope,  South- 
street,  Ponder's  End,  Middlesex  ;  P.  R.  Rice,  The  Firs,  Wheat- 
ham  pstead,  Herts  ;  C.  M.  Shaw,  Carlton  School  House,  Dews- 
bury  ;  J.  L.  F.  Vogel,  Hillersdon.  East  Molesey  ;  R.  Wardell, 
District  Asylum,  Maryborough,  Ireland. 

StudentH.—J.  H.  Johnson,  15,  Farmdale-road,  Westcombe  Park, 
S.E.  ;  A.  H.  Read,  542,  King's-road,  Chelsea,  S.W.  j  R.  Savory, 
33,  Maryon-road,  Charlton,  Kent ;  E.  G.  Sheppard  and  A.  W. 
I  Wigram,  Faraday  House,  Charing  Cross-road,  VV.C. 
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cmnede^i  with  Electrical  Engineering  which  wioy  be 
inkre^ating  to  our  readers.  Inventors  are  informed  that 
any  account  of  their  inmntions  submitted  to  us  mil 
receive  our  best  €(msideration. 

^All  communications  iiUemkd  for  the  Editor  should  be  addressed 
C.  H.  W.  BiOQS,  139140,  Salisbury  Court,  Fleet  Street, 
London^  EC      Anangim>us  communicaltions  will  net  be 
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BROCKI£-PBtL 

There  has  been  a  detenoined  Bssanlt  inad# 
company  by  at  least  one  of  the  financial 
is  not  our  roi^  to  defend  electrical  coi 
&ucb  onslaugbts,  bat|  tike  the  pnnrerlnil 
man,  we  like  to  see  fair  play  :  and  thai 
never  obtained  in  financial  circles.  Tbtt 
the  Stock  Exchange,  the  bulling  or 
and  stocks,  the  creation  of  unreaii 
financial  papers.  They  do  not  ascerlaia 
to  see  if  their  conctasions  are  jost,  proirii 
will  bear  out  their  reasoning.  Jump  opOiEi 
difficulties^  harass  them^  make  Ike 
managers'  lives  a  hell  apon  earth,  whalhar 
or  not — that  is  the  aim  and  object 
papers.  The  position  of  the  Brockie*B 
is  bad  enough  in  all  conscience^  and  in 
condemnation  is  deserved,  but  not  the 
and  unqualified  condemnation  that  ba« 
out  to  it.  The  estimated  profits  in  this  p 
may  have  been  wrong  or  may  have 
but  care  was  taken  at  the  time  of  ii 
technical  papers  could  not  usefoUy 
question.  If  that  be  an  offence*  il  il 
one  with  the  majority  of  such  com] 
probably  from  their  point  of  view  the 
cedure,  in  that  the  technical  jotmiiilB 
than  the  ordinary  papers  what  protfpoolB 
there  are  in  these  special  directions*  Wli 
use  of  discussing  purchase  -  money  or 
profits  now?  Why  did  not  Ibe 
analyse  the  prospectus  at  the  fctaoe? 
these  sapient  advisers  of  the  pnblio 
months  in  which  to  say,  **  from 
has  been  purely  and  simply  a  caoe  of 
promotion.''  Surely,  if  that  is  aa,  do 
situated  than  the  editor  of  a  financial 
it  at  the  outset,  and  thus  to  be  in  a  pcdiioo  U 
the  public  touching  thtf  matter.  Fancy. 
teen  months  telling  the  public  that  it  {%ha  C 
should  have  been  *'  left  seTerely  alone  ^  1 
friends  would  say  this  method  of 
money  matters  is  *'  too  thin/*  and 
to  the  opinion  that  other  than  disioieretiad 
in  the  pockets  of  the  public  guidiB  ihem 
Wliy  say  nothing  when  plain  apaaldng  m 
done  good?  Why  so  Btrenuoui  in  bowling 
damage  is  done?  This  is  shattiuc;  the 
with  a  vengeance.  Now  a  little  on  tbo 
The  financial  papers  tell  as  '*  the 
been  in  full  swing  for  a  period  of 
months."  You  hardly  expect  a  new 
start  from  the  mark  at  if  il  had  been 
well-organiaed  condilione  for  years 
of  moat  companies  is  of  little  bnpori* 
i}^  it  not  true  that  machinery  ooold  nol 
had  to  Ije  designed  and  made — thus 
ness  in  every  direclion  ?  Is  it  not  true 
machinery  has  been  designed  and  made 
is  earning  a  profit?  Ought  not  these 
taken  into  account  ?  Ought  not  a  fisar  trial 
before  condemnation.  We  do  nol  say 
criticism  is  undesenred.  We  do  amy 
allowance  has  not  been  made  for  the 
difficulties  incidental  on  the  startinn  this 


frnm.J 


In 


l^fi  ELBCTRtCAL  MOtKBER,  MA&OA  9^,  1898         S6§ 


nnions  about  the  prospectas  are  very  strong, 
heiher  favourable  or  not,  we  had  no  oppor- 
of  stating  at  the  time  when  such  statement 
have  done  good  service.  Of  one  thing  there 
the  shadow  of  a  doubt — the  Brockie-Pell  lamp 
K>d  one. 


RECBHT  STORAGE  BATTBRIESL 

wns  to  be  expected,  in  view  of  the  pio^pectivie 
on  of  accumulator  traction  on  the  |ni)^c 
ays,  invention  has  latterly    been    UtiuaftHly 

in  the  direction  of  storage  batteries.',  ^^ 
hner  accumulator, .  for  which  Mr.  E.  Miiifiy 
■ponBor,  was  prominently  brought  before  %h4 
Ition  in  the  discussion  of  Mr.  Epstein's  paper: 
is  said  to  have  run  during  15  to  17  hours 
ISO  miles  without  recharging,  and  to  have  S 
lom  discharge  rate  of  4*1  amperes  per  pound 
iteSf  which  probably  corresponds  to  about 
mperes  per   pound   of  battery.      Then  there 

accumulator  of  Mr.  Bankin  Kennedy,  esti- 
i  to  yield  13  watt-hours  per  pound  of  battery, 
laving  a  normal  rate  of  discharge  of  about 
nperes  per  pound  of  battery.  And  now  we 
an  -  American  accumulator,  of  which  it  is 
ed — ^though  not  by  the  patentee,  whose  state- 
seems  to  have  been  carefully  considered — that 
,  for  the  same  weight,  do  twice  the  amount  of 
of  any  other  battery.  The  Growdug  storage 
7  presents  several  points  of  interest,  the 
striking  of  which  appears  to  be  the  use  of 
wtti  aluminium  for  the  conductive  support 
le  spongy-lead  active  material.  The  advan- 
cf  substituting  for  lead  a  metal  of  more 
six  times  its  conductivity  and  less  than  half 
lecific  weight  has  naturally  occurred  to  many ; 
sch  substitution,  in  the  case  of  the  peroxide 
nt,  has  been  found  to  be  impossible,  and,  in 
He  of  the  spongy-lead  element,  to  be  surrounded 
fifficulties.  The  question  as  to  whether  it  has 
nocessfully  effected  in  the  case  of  the  present 
salator  is  one  of  considerable  moment ;  and 
knld  be  sorry  to  say  anything  to  discourage 
■four  in  this  direction.  At  the  same  time  we 
I  point  out  that  the  statement  as  to  the  suc- 
U  solution  of  the  problem,  in  the  case  of  the 
vt  for  the  spongy-lead  element,  cannot  be 
IM  on  the  ipse  dixit  of  any  inventor  or 
riKturer,  but  should  be  the  subject  of  a 
ikiBg  investigation,  conducted  by  competent 
NntiMi  and  extending  over  a  considerable 
pof  time.  Up  to  the  present  it  has  not  been 
jitiiat  the  spongy-lead  active  material  can  be 
iadherent  to  or  maintained  in  good  conductive 
KH  with  an  aluminium  support.  Another  point 
pBBBSt  in  this  battery  is  the  admixture  with 
Iriplnaic  acid  electrolyte  of  a  percentage  of 
fcfli^diate.  This,  according  to  the  inventor, 
■M  the  "  efficiency  "  of  the  cell ;  it  certainly, 
liqg  to  his  tabulated  results,  increases  the  mean 
|l  of  discharge,  and  would  no  doubt  be  useful 
hemg  snlphatation.  But,  on  the  other  hand, 
mt  of  the  peculiar  merits  of  the  ordinary  lead 
that  it  is  &ee  from  the  troublesome 


phenomena  of  ^'^sreeping"  and  efflorescence  which 
in  zinc  batteries  are  due  •  to  the  presence  of  a 
salt  in  the  electrolyte ;  and  this  advantage,  which 
is  of  more  importanJce  than  it  might  appear  to 
those  who  have  not:  bd0n  in  charge  of  many  cells, 
would  probably  be  sacrikced  in  the  present  battery. 
The  method  of  connect)i)ig  togetheir  the  positive  and 
the  negative  elements  of  the  battery  respectively, 
80  as  to  secure  a  unifortn  and  equal  electrical  and 
chemical  action  over  all  pfucts  of  each  plate,  appearis 
to  be  analogous  to  that  ado]^ted  in  the  E.P.S. ''  K  " 
type  of  cells,  where  one  set  tif  elements  is  connected 
along  the  top,  and  the  other-  along  the  bottom  of  the 
plates*  According  to  Mr.  Jamts  K.  Pumpelly,  whose 
tuune  wfks  associated  some  t^  years  ago  with  the 
Putnpelly  Btorage  Battery  Comity  of  Chicago,  the 
OroViFdus  100  ampere-hour  battery  weighing  141b. 
will  give  an  output  of  20  amperes  for  four  hours,  or 
15  Miperes  for  six  hours.    Thus,  when  the  rate  of 

diibbttrge  is  ^"^'^S  amperes,  the  specific  capacity 

iii^T6*71  ampere-hours;    and.  When  the  rate  of 

diMAifttge  is   -^"1*07  amperes,  the  specific  capacity 
14 

90 
is  Y2  "  ^'^3  ampere-hours.    The  additional  statement 

that  ''  the  output  to  the  battery  is  fully  8^  to  9 
amperes  to  the  pound  of  battery  all  com|4^/'  would, 
if  taken  by  itself,  be  somewhat  puzssSng;  but  the 
context  may  perhaps  justify  us  io  .linipposing  that 
for  "  amperes"  we  should  read ''  ijDf^eiC^-bours,"  and 
that  the  high .  capMity  thus  sigoifted  is  that  which 
prevails  und«r  a  much  lower  or  **  normal "  rate  of 
diachiurge.  Such  mistakes  bs  the  substitution  of 
amperes  for*  ampete-hoors  exhibit,  however,  an 
absence  of  care  in  specifying  the  advantages  of  the 
battery,  which  is  somewhat  unfortunate,,  if  not 
reprehensible.  Even  if  we  accept  the  somewhat 
startling  assertion  as  to  "  the  output  of  the  battery 
being  fully  8}  to  9  amperes  to  the  pound  of 
battery  all  complete,*'  it  is  impossible  to  justify 
by  this  the  statement  that  "  the  Crowdus  battery 
for  the  samq  weight  can  do  twice  ^he  amount  of 
work  of  any  other."  The  Dresdep  (Marschner) 
accumulator  is  stated  to  give  13  watt-hours  per 
pound  of  cell ;  iemd  about  the  same  is  claimed  for 
the  Bankin  Kennedy  battery ;  or,  say,  7^  ampere* 
hours.  The  capa9i^  per  kilo  of  electrodes  in  the 
case  of  the  Tommasi  battery  has  been  given  as  from 
22  to  25  ampere-hours ;  or,  say,  11  ampere-houra  per 
pound  of  plates,  and  7^  ampere-hours  per  pound  of 
cell.  We  would  not  assert  that  any  of  these  values 
would  hold  good  under  the  conditions  of  practice  on 
a  commercial  scale,  and  our  scepticism  in  this  direc- 
tion is  not  confined  to  the  German,  French,  and 
British  inventions,  but  equally  extends  to  that  which 
is  imported  from  Chicago. 


MUNICIPAL  ELECTRICAL  ASSOCIATION. 


At  a  meeting  of  the  council  of  the  Municipal  Electncal 
Association,  held  at  the  Westminster  Pakkce  Hotel,  London, 
on  March  15,  it  was  resolved  to  caU  a  general  meeting  of 
the  association  to  be  held  at  the  Westminster  Palace  Hotel, 
London,  on  April  19,  at  3  p.m. 


The  following  applicationi  for  membership  were  con- 
aide  red  and  approved  : 

Mernbtrs. — W.  II.  Chambert,  Gibralur  ;  Q  F.  Parkinson, 
lorecambe ;  J.  K.  Brvdges,  Wakefield  ;  the  Electric 
jigbting  Committee,  Barrow  in  Furness  ;  the  Electric 
Lighting  Committee,  Darwen  ;  Stanley  Clegg,  Darwen. 

Assfjciates. — S.  E.  Andrew,  Lejtonstone  ;  J,  C.  Vangban, 
Leytonfitone;  T.  D.  Clothier,  Hull  ^  A,  N.  Puzvet, 
Brighton;  N,  McLean,  Uariogate. 


CORRESPONDENCE. 

'*  Od« m&o'i  vord  tt  oo  mini  word 
J  mile*  o»<k1«  thm%  both  bt  b«ard/' 


ELECTlilC  POWER  SlipPLY. 

SrR^^My  attention  has  been  drawn  to  a  note  of  yours 

on  the  paper  I  lately  read  before  the  South  Staffordshire 

Iron  and  Steel  Minager*'   luatitute^   on  "Electric  Power 

Supply."     I  much  regret  that  if  you  noticed  it  at  all,  more 

care  should  not  have  been  exercised.     Towards  the  end  of 

your  note  you  nifike  statements  which   give  your  readers 

atally  wrong  impressions  of  what  1  meant,  and  you  then 

I  on  to  attribute  to  me  a  deliberate  mis-statement  of  certain 

icta,   whereas  the  truth   is   that  my   facts  are  perfectly 

^correct,  and  it  is  your  own  deduction  which  is  at  fault. 

Further,  my  paper  was  never  intended  to  refer  to  the  work 

which  is  likely  to  be  accomplished  by  large  isolated  plants 

for  particular  purposes,  though,  even  if  it  had  been,  I  believe 

^  very  good  showing  could  have  been  made,  except^  perhaps, 

for  plants  for  certain  electro-chemical  purposes.     1  shall  be 

obliged  by  your  publishing  this,  as  your  article  may  be  used 

>  to  throw  doubts  on  the  conclusions  of  the  paper  by  people 

who  are  not  capable  of  judging  for  themselves. — Vours,  etc., 

(jr.  L.  Adiucnbrdokk. 
21,  Lichfield  street,  Wolverhampton,  March  21,  1898. 

[We  have  carefully  re-read  our  note,  and  fail  to  tind  the 
mis-statement  complained  of  by  Mn  Addenbrooke,  but 
which  we  regret  if  we  have  made.  As  regards  the  doubts 
thrown  on  the  conclusiotis  of  the  paper,  we  do  not  consider 

[  Ihat  Mr.  Addenbrooke  has  made  out  his  case.  He  has  not 
taken  the  conditions  as  they  actually  are,  but  by  assuming 
a  too  regular  load  factor,  obtains  the  rosy  Hgures  as  pointed 
out.     T^e  power  distributing  coiupany,  in  spite  of   their 

I  cost  of  mams,  has  to  compete  with  the  isolated  plants 
referred  to,  which  can  work  at  practically  full  load  for  at 
least  nine  hours  a  day. — ^Ed.  E.  E.] 


GALVANEASE. 

SiR,^ — A  cutting  has  been  sent  to  us  from  your  paper  on 
the  subject  of  ^^Galvanease,'*  in  which  you  compare  our 
appliances  with  the  Haniess  belt  cells,  and  you  state  that 
they  ''produce  sores  on  the  soles  of  the  feet,  which  are  not 
wanted/'  We  are  sorry  that  you  are  not  better  acquainu«d 
with  our  appliances.  We  beg  to  state  that  they  do  not 
produce  sores,  and  that  they  are  all  consiruoted  of  a  large 
number  of  very  small  cells,  and  giving  a  large  voltage, 
while  100  of  them  only  produce  10  milliamperes.  Vou 
will,  therefore,  see  that  rt  is  almost  an  impossibility  for 
aores  to  be  produced  by  the  *'  electromotoforce,'  and  yet 
produce  a  decided  current  from  pole  to  pole.  W^e  have 
much  pleasure  in  enclosing  yuu  our  new  illustrated 
pamphlet.  Those  l>andB  used  in  the  soles  of  the  boots  are 
the  same  as  represented  on  p.  32,  Fig.  8,  the  cells 
being  {in.  long*  A  boot  would,  therefore,  have  from  eight 
to  teo  volte.  We  have  worn  those  boots  ourselves  with 
the  greatest  comfort.  The  bands  absorb  the  moisture 
from  the  feet,  keeping  them  dry.  The  current  natunilly 
passes  from  the  heel  to  the  toe,  the  negative  being  at  the 
heel,  and  the  positive  at  the  toe.  Wc  should  oe  very 
■kased  if  you  could  give  us  a  call  and  test  these  appliances, 
wbk  through  vour  body  with  a  water  decom^mser  or 
fialvmiMnetar  through  the  circuity  or  if  you  have  this 
tnstrtiment  at  your  command  we  should  be  pleased  to  send 
you  the  hand  if  you  would  care  to  t4;flt  it  yourself.  There 
IS  no  tmaginatioa  about  our  appliances,  and  you  will  see 
that  there  is  no  comparison  in  Uieir  construction  with  the 


Harneai  belu,  and  we  must  admit  that  ibe  aiillif 
give  you  in  pamphlet,  pp.  55-72,  are  ol  a  diarM 
reproach.  We  certainly  object  to  ottr  appliani 
compared  with  the  Harness  belta,  or  tmfimg  \ 
produce  sores, — Yours,  etc., 

J.   L.   FCLVERMJUItlKR  AKU  Ca,  h 

[After  reading  the  pamphlet,  we  iinftsflrrtdiy 
the  Harness  reference,  but  the  electrical  ddUili  afl 
sions  in  it  are  in  many  places  as  loose  as  tho 
plained  of  in  our  not^. — Vak  £,  if.] 


HIGH  VOLTAGE  LAMPS 

Sir, — Allow  me  to  correct  an  error  into  wl 
reporter  has  fallen  in  your  account  of  what  I 
Society  of  Electrical  Engineers  the  other  evening, 

I  am  reported  to  have  said  :  '*  By  usin|5  b«inM 
proportions,  the  resistance  might  be  maae  thm  l 
zero  to  very  high  voltages,  and  the  boron  did  IK 
out  even  at  one  watt  per  candle." 

What  I  said  was  that  the  resistance  of  a 
boron  and  carbon  did  not  vary  from  «ero  to  •  M 
corresponding  to  an  efficiency  of  one  watt  per  c»a 
this  compound  could  be  rendered  durmble  Ic 
invaluable  for  rcsistaacei,  even  if  tueleas  for  Uafl 

1  never  asserted  that  it  did  not  volatilise  ;  I  eu 
of  the  various  compounds  mentioned  by  the  and 
paper  did  not  when  run  at  2  8  watu  oer  candta  i 
to  my  experience,  boron  is  quite  useieas  (or  1aiii|M 
its  rapid  vohitilisation. 

You  also  report  me  as  having  ascribed  tlie  pr« 
of  cellulose  by  nnc  ddmd€  to  Mr.  Swan.  I  ii 
the  precipitation  of  a  cellulose  solution  tbroagb 
into  a  setting  solution  was  due  to  Mr.  Svao  (J 
did  not  allude  to  the  zinc  chloride  prooeai  At  < 
was  patented  by  Wynne  and  another  a  year  labtf 
a  modification  of  Swan's  process,  in  which  niM 
was  used,  dissolved  in  acetic  acid.  Mort  tluii 
of  cellulose  has  been  proposed  since,  all  of  wl 
involve  precisely  the  same  principle  as  that 
Swan. — Yours,  etc.,  C*  H*  I 


FREE  WIRING  SYSTEMS 
Siii,— With  reference  to  Mr*  Rider's  report  i 
the  last  impression  of  your  psper,  where  ht  rtl 
Free  Wiring  Syndicate,  whose  business  tlik 
bought  up  over  nine  months  ago,  may  w«  poiM 
his  objections  are  dealt  with  by  us,  aad  iki 
prepared  to  consider  oontraets  on  the  lines  iQ| 
committee,  with  one  imporUnt  exception— riti^  I 
not  ask  for  payment  on  completion  of  work— K 
(For  the  National  Electric  Free  Wiring  C^mrMint^ 

R  H.  J  1 

Engineer  and  \^  otjui 


PEI^SONAk 

SiR.-'Having  heard  that  the  apprttaching 
my  appointment  has  by  many  people  beeo  < 
the  recent  engine  breakdown  at  these  works.  I 
to  point  out  that  my  resignation  was  aocof 
Electric  Lightitig  Committee  nearlv  •  mmk  p 
the  accident.  The  chairman  baa  kiiMUjr  «Uo« 
publish  his  letter  in  confirmatioa  of  the  hck^-l 

A.  W.  RjyraRi 
Corporatioci  Ebetried 

Dear  Mr.  Raoken,  — It  is  a  mailer  ol 
that  the  resignation  of  your  poittioii  le 
should  be  in  any  way  conoeeted  witb  llie 
at  the  works.     As  a  matter  of  taci,  your 
accepted    on   the    28th  ol    February,   aod 
occurred  on  the  6th  of  March.— Yo^ini  very 

Ra  UAHTtxs* 
Chairman  of  Eleetrk  Lighling 
7,  South-Quay,  Ureat  YarmocUh, 
Hat^h  19. 18M. 
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FORTHCOMING  EVENTS. 


Fbidat,  Mabch  25. 

Lt  BarliDirton  Hoase,  at  5pm.,  Papers 
wffl  be  read  :  *'On  the  CiroaUfion  of  the  Reeldaal  Gaseoas 
Matter  in  a  Crookea  Tabe,"  by  A.  A.  Campbell  S  win  ton  ;  and 
•'On  Some  ImproTemeota  in  the  Robert«-Aai«ten  Recording 
PjfrnmetT,  and  Notes  on  Thermo-electric  Pyrometers,'*  by 
A.  Stana6eld. 

<it»tte«  or  Gtvn  XBClaeenk — Scadents*  meetinfr,  at  8  p.m., 
"Internal  GoTornor  Friction,'*  by  H.  O.  Earich. 

Mire-BarmoBle  Smokinf;  Concert  at  the  St.  James's  Hall, 
si  8  p.m. 

Monday,  March  28. 

lisB  Chamber  or  Ceouiieroe. — At  Botolph  Hoase,  Eastcheap, 
aft  2.90  p.m.,  extraordinary  meeting  to  accept  a  new  set  of 
ngnUUioQa. 

Mr  ^  Arte.— A*>  8  p.m.,   Cantor  lecture,    '*The    Thermo- 

LCbenistry  of  the  Bessemer  Process,**  by  Prof.  W.  N.  Hartley, 

Tuesday,  March  29. 
•r  CItU  Saalneere.— At   8  p.m.,   **  Extraordinary 
fViode  in   Southern   India :    Their  Caoses  and   Destructive 
on    Railway    Works,*'     by    E.    W.    Stoney,    M.E  , 
LM.IneisC.B. 

esip  Alhemarle^treet. — At  3  p.m.,  Prof.  E.  Ray 
Lttkester,  MA.,  LL.D.,  F.R.S.,  on  '*The  Simplest  Living 
TkiBgs." 

Wkdnksday,  March  30. 
er  Arte.— At  8  p.m.,  '*  Telegraphy  Across  Space,"  by 
\fkL  Silvanne  P.  Thompson. 

1   XBglaeers.  —  Students'  meeting,  at 
^7.80  p.m.,  "  Electrical  Instruments,'*  by  Mr.  R.  Gardner. 
Thursday,  March  31. 
Albemarle  •  Ptreer. — At   3    p  m.,     Tyndall 
^leehire,   '*  Recent  Researches  in  Magnetism  and  Diamaenet- 
(Lerture  V.),   by  Prof.  J.  A.  Fleming,  M.  A.,    D.Sc, 
|fJL8,M.R.L 

eC  GhrU  Xadaeen.— Students'  visit,  at  2.30  p.m.,  to 
iGrmt  Central  Railway  Works,  including  the  Terminus, 
able  at.  210,  Marylebone-road. 

college. — At    8    p.m.,   L.  J.   Steele    on 
^Baetricity  Meters." 

Friday,  April  1.  • 

iBglBeerB  —  At    Westminster   Palace 
at  8  p.m.,  **Mecbanical  Refrigeration,"  by  Mr.  J.  T.  H. 
BarrelL 

Saturday.   April  2. 

Kwgliieeri.— At  11  a.  m.,  Visit  to  the  Thames 
I  iiBworka,  BlackwaU. 


PRACTICAL  OPERATION  OP  MULTIPHASE 
P  CURRENTS.* 

[.  BY  T.   HAWKINS,   MEMBER. 

|r  alectiical  transmission  of  power  plant  may  be  divided 
pttree  main  sections — viz.,  generators,  motors,  and  line. 
mKribing  or  inspecting  snch  a  plant  one  naturally  starts  at 
I  puver-honee.  A  mnttiphase  generator  is  an  alternating- 
■nt  djDamo,  having  its  armature  conductors  grouped  in 
m  a  Banner  aa  to  ffive  over  a  two-phase  syKtem  two  distinct 
hnsfei  differing  OOdeg.  in  phase.  A  three-phase  generator 
hare  its  armature  conductors  arranged  to  give  three 
differing  60deg.  in  phase.  For  power  plants,  where 
ilea  between  the  generator  and  the  various  motors  is 
I  srset,  and  permita  of  a  low-pressure  system  being  used 
LttOvnlta).  a  generator  with  a  revolving  armature  makes 
land  efficient  type  of  machine.  Where,  however,  the 
exeeeda  500  volts  it  is  better  to  have  the  armature 
f,  which  allows  of  inereaaed  facilities  for  securing  and 
;  the  insulation  necessary  for  high  voltages.  In  this 
1  magnet  is  made  to  revolve,  and  the  excitini;  coil  or 
1  not  have  a  difference  of  potential  exceeding  100  volts, 
llvvery  large  machines. 

"igsoermtors  in  ose  for  the  different  plants  described  in 

,iipsr  are  of  the  "  inductor  **  type.     This  is  undoubtedly  a 

(iMchanieal  piece  of  machinery  than  either  of  the  fore- 

Bs  distingnishing  featnree  are  that  all  windings  are 

■7,  being  fixed  securely  to  the  main  frame,  and  that 

Mi  no  bmabea  or  sliding  contacts  whatever,  the  only 

bg  part  of  the  machine  being  the  iron  or  steel  inductor. 

nBators  oonsiata  of  two  laminated  iron  rings,  enclosed 

last  stsel  frame.    This  frame  serves  both  as  a  support  and 

Trpurlig  path,  between  the  two  laminated  rings.     As  will 

MB  firom  the  eeettonal  drawing  (Fig.  1),  sufficient  space  is 

massn  the  two  huninated  rings  for  the  insertion  of  the 

I  tmting  oofl.    The  armature  conductors  are  embedded  in 

dose  to  the  imier  eircomference  of  the  laminated  rings. 

theKorthsmSooietyof  Electrical  Engineers. 
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To  prevent  eddy  currents,  the  pole-pieces  of  the  inductor  are 
made  up  of  laminated  iron  strips.  A  multiphase  induction 
motor  has  two  distinct  electrical  circuits — viz.,  the  primary 
and  the  secondary.  The  primary  circuit,  when  supplied  with 
multiphase  currents,  produces  a  rotary  magnetic  field.  The 
action  uf  this  rotating  field  is  to  induce  in  the  secondary  circuit 
currents  of  low  potential.  It  is  the  reaction  between  the 
rotating  magnetic  field  and  the  induced  currents  in  the  secondary 
which  sets  up  a  torque  giving  the  required  rotiition.  Either  the 
primary  or  secondary  can  be  designed  to  revolve.  If  the 
primary  circuit  were  revolved,  it  would  be  necessary  to  fit  it 
with  sliding  contacts,  so  as  to  connect  it  electrically  with  the 
feeding  circuit.  One  advantage  attained  by  this  method  is^ 
that  it  allows  of  easy  insertion  of  a  starting  resistance  into  the 
circuit  of  the  secondary  ;  but  as  there  is  no  difficulty  experienced 
in  inserting  a  resistance  in  a  rotating  secondary,  if  required,  it 
is  better  to  fix  the  primary  and  dispense  with  the  sliding 
contacts.  The  stationary  element  is  generally  spoken  of  as  the 
stator,  and  the  revolving  element  as  the  rotor.  It  is  now  the 
usual  practice  to  have  the  primary  or  inducing  circuit  stationary, 
and  to  allow  the  secondary  to  revolve,  so  as  to  take  advantnge 
of  the  very  low  potential  at  which  the  currents  are  induced  in 
the  secondary  circuit ;  also,  because  the  circuit  in  this  part  is 
enclosed  on  itself,  and  is  independent  of  the  feeding  circuit. 
Small  motors  up  to  8  h.p.  or  10  h.p.  are  switched  into  circuit 
directly  from  the  mains  by  means  nf  an  ordinary  three-pole 
switch  without  the  use  of  any  resistances  ;  but  for  larger 
machines,  it  is  advisable  to  use  starting  resistances,  either  in 
the  stator  or  rotor  circuit,  otherwise  excessive  current  will  be 
taken  from  the  mains.  For  large  motors,  not  requiring  to  start 
against  a  heavy  load,  starting  resistances  can  be  used  in  the 
stator  circuit.  These  resistances  may  be  of  two  kinds  :  either 
inductive,  known  as  automatic  transformers,  or  non-inductive, 
which  may  be  either  liquid  or  metallic. 

The  maximum  torque  of  a  motor  having  a  permanently  short* 
circuited  motor — i.e.,  a  rotor  which  is  not  connected  to  an  out- 
side resistance — is  obtained  when  its  full  E.M.F.  is  across  the 
stator.  If,  however,  the  motor  is  not  called  upon  to  develop 
its  maximum  torque,  a  lower  torque  can  be  obtained  by  reducing 
the  E.M.F.  across  the  stator  terminals  to  such  a  point  as  wiU 
give  the  necessary  strength  of  field  for  the  required  torque, 
the  object  of  this  being  to  reduce  the  starting  current  to  a 
minimum  and  still  enable  the  motor  to  get  away.  The  auto- 
transformer  is  of  simple  construction,  and  is  similar  to  the 
*' economy  coil"  used  in  alternating-current  arc  lamps  for 
obtaining  a  reduced  voltage  across  the  arc.  As  an  example, 
we  will  suppose  the  motor  ii  designed  to  work  on  a  200-volc 
circuit ;  the  transformer  is  divided  into  four  parts,  giving  200, 
175,  150,  and  100  volts.  The  motor  may  be  connected  to  any 
one  of  these  four  voltagea.  We  will  assume  it  gives  the 
requihed  torque  fkt  150  volts  ;  a  throw-over  switch  is  required, 
one  side  of  which  is  permanentlv  connected  across  the  150 
volts,  and  the  other  side  across  the  maximum  voltage  of  the 
circuit.  To  start  up,  the  switch  is  put  on  the  150- volt  side,  and 
when  the  machine  has  attained  its  normal  speed  it  is  thrown 
over  to  the  200- volt  side,  the  automatic  transformer  being  at 
the  same  time  thrown  out  of  circuit.  If  a  liquid  resistance  is 
used,  it  is  made  sufficiently  Urge  to  prevent  a  sudden  rush  of 
current  when  the  circuit  is  closed.  The  plates  are  then  lowered 
into  the  liquid  until  there  is  sufficient  E  M.F.  across  the  stator 
to  start  the  machine.  When  the  machine  has  attained  its  proper 
speed,  this  resistance  is  entirely  cut  out.  If  it  is  necessary  that 
the  motor  shall  develop  its  maximum  torque  at  starting,  it  is 
obtiiined  by  inserting  a  resistance  in  the  rotor  circuit  (see  Fig.  2). 
A  starting  resistance  of  this  description  is  necessary,  for  the 
following  reason  :  When  the  primary  current  is  switched  on,* 
the  rotor  is,  of  course,  at  rest,  snd  the  lines  of  the  rotating  field 
are  cutting  the  rotor  conductors  at  a  maximum  rate,  thereby 
inducing  very  Urge  currents  in  the  rotor,  which  has  a  very  low 
resistance.  These  induced  currents  in  turn  react  on  the  stator 
field  and  weaken  it.  To  obtain  the  greatest  torque,  we  must 
keep  up  the  strength  of  the  stator  field,  and  this  is  gut  by  intro- 
ducing resistances  into  the  rotor  circuit.  Of  course,  the  result  of 
introducing  the  external  resistance  is  to  check  the  currents  in  the 
rotor,  and  so  prevent  them  from  unduly  overpowering  the  stator 
field.  There  is  a  certain  resistance  which  allows  the  exact  amount 
of  current  in  the  rotor  to  obtain  maximum  starting  torque.  The 
starting  resistance  should,  however,  be  designed  with  resUtance 
in  excess  of  this,  so  as  to  prevent  too  great  a  current  in  the  line 
when  closing  the  circuit.  This  variable  resistance  is  connected 
in  the  rotor  circuit  in  a  three-phase  motor,  through  three  slide 
rings  ;  the  winding  of  the  rotor  aitd  of  the  resistance  box  being 
in  three  circuits.  The  resistance  is  gradually  switched  out 
while  the  machine  is  running  up  to  its  normal  speed  ;  when 
this  speed  is  attained,  the  resistance  is  short-circuited  and  the 
three  brushes  lifted.  The  motor  is  now  running  quite  free, 
without  any  sliding  contacts  or  resistances,  and  for  all  constant- 
speed  machinery  these  slide  rings  are  only  used  for  starting  up. 
I  think  I  am  right  in  stating  that  there  is  a  much  larger 
demand  for  constant-speed  motors  than  for  nH)tors  with  a 
varUble  speed.  It  certainly  is  more  economical  to  run  the 
machines  at  the  speed  at  which  they  ax«  d^s^«\  \a  ^^^^^OAsa 
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BDAziiniiai  eAdifMsgr,  And  obtiiD,  if  poasibla,  the  T^mtioni  hj 
mwchmmetil  methodk     Of  coorM  tliii  eaiiDot  aJw^jb  be  done. 

I  h»v6  described  to  jou  the  three  waja  which  are  commoDly 
Qted  for  stArtiug  up  umlttpbMe  motors*  Mators  up  to  10  h.  p.  to 
\m  merely  switdbed  iolo  circuit  witboot  renatance  ;  motors  of 
]»rg%i  liz^e  ror|uitiog  to  give,  My,  twice  their  oorm^  running 
torqttP  M  elMtingi  to  be  switched  in  with  the  resiatjtnce  in  stator ; 
•ad  nwlofs  mbore  10  b,p,»  requiring  to  develop  their  maximum 


would  be  27  cammut»laa  vod  abotil  150 
brush-bolderm.     The  atotor  we  owy  oonmler  m  i 
the  field  migiiefe  of  a  oontinuous-^urreol  motof . 
reliable,  aoOi  as  a  rule^  give  littk  or  iu>  Uoiabli, 
merita  of  the  rotor  I  particularly  vkli  looaH  your  i 
minus  the  commutator,  brushes,  and  intimlo 
instead  of  taking  tb»  full  potentiiil  of  t^cifooit  it  1 
of  potential  of  raly  a  few  volta.  Itiantadtf^I 


V 


-:-i>r 


■••i-i 


■^E?" 
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^\ 


^ 


nnl 


"^g^^^ 


Fio  i-e 


of  IS  Indeotor  Alt«fs»tar. 


loiqMi,  to  be  fitted  with  sliding  oontacts,  these  sLiding  contacU 
to  \m  osed  for  sUrtiDg  purposes  Kg^ij,  Now,  in  a  power  plant 
Mlliiig  for  ao  aggregate  of,  say,  300  h.p,  in  motors,  it  is  likely 
ihat  Mity  s  small  number  wotUd  be  required  to  develop  their 
maximum  torque,  and  these  oould  be  supplied  with  a  starting 
•ffsngemsnt  and  slide  riom.  We  can  suppose  there  are  20 
mototi  bdow  10  b.p.  abeoTlNng  a  total  of  130  h.p.,  four  motors 


H 


^1 


with   boles  round   its    periphery^   in   whidi  aiw 
rectangular  ban  connected  at  either  end  by  a  i 
casting,   as  shown  in  Fig.  3,     The  unlv  part 
insulation  at  all  is  the  conductor,  which  has  a  \s\ 
tape«  and  thii  is  only  put  OQ  lo  ooofiiio  the  vnd 
the  copper.     The  insuUttoo  fit ••  %  ilklltlf  i 
but  should  it  fail  the  motor  will  sHU  woi 
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t:-?i\ 
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riB,i-.ii 


I  «f  Osaaistlflot  for  Psuii>c 


tsths 


JB«i 


of  15  h.p*  with  automatic  transformers^  two  motors  of  30  b,p*,  \  already  purpooaly 

^mAtmm  motor  of  50  h.p.,  with  slide  ring*,  making  in  all  27    supports  of  the  rotor*     fif*  Saliotkowsai 

BOHm,  tbr#e  of  which  would  be  fiUed  with  slide  rinRs.     Here     ban  are  bolted  dirtotly  to  tlio  «id  rfaifi  : 

ii  a  fairly  large  instalUtion^  requtnng  only  three  ttarting  boxes     The  bolts  have  split  ■pHng  wieben  «inI«  tte  Ml*  II 

Moogst  27  motors,  24  having  no  sliding  c«intacts  whatever,  and     expansion  and  ooolnelkvi  of  tbe  metel,  tod  ett  ll 


^  „  _^,  „_ expansion 

ili»w  having  alidiiig  ooniacts  in  use  for  starting  purposes  only,  contact.     I  iMf  m^  Ibtti  iKis  partioakir  rot^r  Is  ooe 

•a  were  a  continuous  current  inttallatiun,  there  wtiuld  be,  by  the   Weatlntbom  CJhMnpany.      Van  wil 
rm  wirh.  W  boxes ;  and  to  eompare  tbe  motoim,  tbere 


by  the   W 
ther«  ia  no  n* 


CJhMnpaiiy 
for  any  fawdto^  wwm  er 
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.  of  the  tnachine  simplicifcy  iUelf,  but  we  have  diepeiiBed 
tifely  high  voltages,  and  as  the  machine  is  com- 


f  irt.  3,— Botor,  with  «horl  Circuit  Kw-WlndiOK- 

aDd  bruahleas,  we  can,   once  and  for  all,  diflmifiB 
■  mrnda  aoy  anxiety  as  to  sparking^  even  with  sudden 


as  to  what  is  the  bett  fre^juency  to  adopt.  (Joe  would  be 
inclined  to  keep  it  aa  high  aB  poseible,  so  as  to  keep  down  the 
weight,  and  therefore  the  price  of  the  machine,  as  the  upeed 
varies  directly  as  the  frequency.  For  instance,  a  motor  giving 
10  h.p.  at  60  cyclea  and  1,150  revolutions  per  minute,  would  at 
30  cycles  run  at  575  revolutions  per  minute  and  give  only  5  h.p. 
The  other  way  of  decreasing  the  Bpeed  of  the  motor  ie  to  increase 
the  number  of  stator  polea,  but  this  is  not  usually  done,  as  to 
have  too  large  a  number  of  poles  means  great  leakage,  and»  as 
a  rule^  the  motors  are,  in  the  first  place,  designed  with  the 
maximum  number  of  poles  compatible  with  high  efficiency. 

I  have  stated  that  the  muitiphaae  generator  need  have  no 
rotating  windings  at  all  ;  the  only  rotatinf^  part  being  a  steel  or 
iron  casting.  Thia  reduces  the  attention  and  upkeep  to  a 
minimum^  and  I  may  here  state  that  some  installations  which 
have  been  running  in  this  country  for  two  years  have  as  yot» 
required  no  repairs  whateve3%  and  are  practically  as  good  to-day 
as  the  day  they  were  put  in.  In  a  power  installation,  the  gene- 
rator is  the  part  which  is  usually  well  protected  and  geta  the 
beat  atiention.  If  a  continuous-current  machine  is  UMd,  the 
brushes  will  at  intervals  reijuire  to  be  adjusted  and  renewed, 
and  the  commutator   trued  up  and  kept  clean  ;'etill,  there  w 


»)  ()i 


t  »' 


Fia.  4.-lhree  Phwe  PuiupliiB  Plant  for  Uie  Wltwstftfirtnd  Mloe. 


•parking  cannot  occur  unless  the  circuit  of  the 
^•doondary  is  forcibly  broken.  The  only  limit  to 
heating  of  the  stator  on  continuous  overload. 
'  is  reduced  to  the  friction  of  the  bearings,  and  as 
I  get  their  jproper  supply  of  oil  the  machine  require* 
Mtioo.  ^^san  example,  the  muitiphaae  motors  at 
[KKeclric  Cumpany's  works  at  Manchester  are  only 
a  month,  and  then  only  for  the  purpose  of 
i  oD,  if  necessary.  The  oonstant-apeed  multiphase 
regulator.  Between  no  load  and  full  load  for 
I  machine  the  variation  h  about  4  per  cent.  The 
the  motor  runs  deptends  upon  the  speed  of  the 
,  end  the  speed  of  the  rotating  field  is  controlled 
'of  the  itator  poles  and  the  fre^iuency  which  is 
I  tile  i  natal  latino. 
poiat  It  would  be  aa  well  to  state  that  one  cannot  lay 
'  law  as  to  what  fre<]uency  is  best.  As  a  rule  for 
:  it  is  not  more  than  60  cycles.  The  frequency  is  one 
jliiWi  factars  whiob  control  the  speed,  and  it  depends  in  a 
B^be  OS  the  oIam  of  machinery  which  ia  to  be  driven 


always  a  skilled  attendant  at  hand  to  keep  the  machine  in 
order.  It  is,  however,  the  motors,  scattered  in  many  instances 
over  a  considerable  area,  which  have  often  the  greater  strain 
and  harder  work  to  do,  and  yet  have  less  attention  where  the 
three-phase  system  to  my  mind  has  the  advantage,  especially 
where  motors  are  only  required  to  run  at  one  constant  speed. 
Aa  regards  the  line,  a  saving  of  copper  is  eiiected  by  using  the 
three-phase  instead  of  the  continuous -current  system,  but  there 
must  be  three  wires  if  the  former  be  used,  which  brings  the 
cost  of  the  distribution  on  a  low-pressure  system  to  about  the 
same.  At  the  works  of  the  General  Electric  Company,  Limited, 
at  Manchester,  there  is  a  three-phase  power  plant.  The  gene- 
rator has  an  output  of  100  h.p.  at  a  pressure  of  190  volts,  and 
runs  at  450  revolutions  per  minute,  giving  45  cycles.  The 
list  i>f  motors  is  given  on  the  next  page. 

The  24-h.p.  and  18-h.p.  motors  are  not  working  on  more  than 
threequarter  load.  Each  motor  drives  a  120ft.  length  ol  main 
shftfiing  at  300  revolutions  per  minute,  the  main  shaft  being 
loaded  along  its  entire  length  by  high-speed  lathes  and  other 
maehinery.     The  ^other  be\U»d  moten%  &cvi«  iSft»5i\:vo%  Vsv  VX\^ 
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List  of  Mutoka. 


No. 

HP 

S^ed. 

Geared  to 

Kind  of 
Kenrinp. 

Starting  device. 

1 

24 

910 

Shtfting 

Belt 

Liquid  re*i*t»tice 
ID  stnton 

1 

18 

QIO 

ShftfdBg 

Belt 

^ 

1 

g 

0)0 

ShaftiDfr 

Belt 

None. 

I 

H 

»10 

Boring  machine 

Belt 

,, 

2 

H 

1,360 

Shaitin^ 
7ft.  radiftl  drill 

Belt 

ii 

1 

3 

1,360 

Worm  ((04r 

1 

3 

Vftrinbte 

Lathe 

Belt 

Eesittnnce  in 
rotor. 

areeting  ahop,  and  are  lo&ded  neArly  to  theit  rated  capacitf . 
In  addition  to  the  above  there  are  three  niutora,  6  h.p., 
4j|  h.p.,  and  1  h.p.,  uaed  on  a  Sve-ton  three- motor  crane.  The 
reduction  of  apeed  is  obtained  by  worm  gearini^c  running  in  an 
oil  bath.  Thii  gearing  is  moat  CArefully  cut^  the  thrust  of  the 
worm  being  taken  up  by  bnU  l>eiiringp.  The  6-h.p*  and  l-h,p. 
motors  are  mounted  on  the  crab  and  have  only  one  speed,  being 
■witohed  in  and  out  of  circuit  without  the  une  of  any  starting 
device^  The  lifting  and  transverse  motiona  are  limited  to  one 
speed.  The  ^i-h.p,  motor  givea  the  longitudinal  ntotion,  and 
haa  two  speeds  :  full  speed  and  half  speed.  The  his(her  speed 
is  obtained  by  hairing  the  number  of  stator  poles*  this  operation 
being  performed  by  a  throw-over  switch.  The  starting  and 
reversing  is  done  by  a  second  throw-over  switch.  For  cranes 
above  five  tons  the  lifting  and  lougiiudinal  m^itors  are  equipped 
with  a  atarting  dt^vice,  connected  to  the  rotor  through  slide 
rings.  Such  an  arrnngeruf  «t  hns  not  the  peculiar  property  of 
the  series^  wound  continuous-current  motor,  of  self -regulation 
of  speed  in  accordance  with  the  weight  being  lifted  ;  but  this  is 
the  only  advantage  that  the  continuous-current  motor  has  over 
the  three-phase  machine,  Thi»,  I  think,  is  fully  compensated 
for  by  the  less  delicate  and  conipltcared  equipment  the  latter 
requires.  The  three- phHse  motor  will  stand  a  heavy  overload 
or  sudden  reverse  without  fear  of  damage.  Usually  the  lifting 
motor  is  designed  for  a  maximum  speed  at  heaviest  load.  This 
•peed  cannot  be  increastfd  for  lighter  loads,  but  can  be  regulated 
at  will  under  auch  a  limit. 

The  Liverpool  Grain  Storage  and  Transit  Company,  Limited, 
hare  adoptecl  a  three- phaae  plant  for  their  storage  warehouse  at 
Bootle.  It  has  been  running  some  15  months,  and  there  are  at 
present  nine  motttrs  giving  a  total  of  ISO  hp.  The  generator 
has  an  output  of  165  h.p.,  and  is  coupled  direct  to  a  Bellias 
engine.  They  have  no  reserve  generator,  and  do  not  stock  any 
spare  parts  for  either  generator  or  motors.  An  extension  of 
this  plant  ia  now  in  progress,  consisting  of  two  48-h,p,  and  one 
60-h.p.  motor.  This  instjilUtion  furnishes  an  ex>imple  where 
lighting;  and  power  are  taken  from  the  same  mains.  There  are 
about  200  lamps,  which  are  connected  across  two  phases  ;  the 
Umps  being  arranged  so  that  the  current  is  distributed  equally 
over  the  three  circuits,  so  as  to  maintain  the  balance  uf  the 
system.  Another  niethixl  of  combining  litfbting  *»nd  pnwer  on 
a  three-ph^ise  system  is  to  run  a  fourth  wire  frifm  (he  ooijumon 
junction,  if  the  stiir  connection  be  used.  The  lamp^i  are  con- 
nected between  this  fourth  wire  and  any  one  of  the  three  main 
cables,  thus  doing  away  with  the  necessity  for  balancing  the 
three  circuits. 

For  mining  work  the  multiphase  system  is  specially  adapted, 
and  already  a  considerable  amount  of  work  has  been  done  in 
this  directinn.  The  General  Klectric  Conqiany,  Limited,  have 
recently  sent  out  from  their  M^tnchester  wi»rks  stime  three-phase 
plant  for  several  South  African  mines,  particulars  of  which  nuiy 
interest  yuu.  The  largi*Kt  of  these  plants  was  one  eent  to 
the  Vogelstrtiis  Mine.  The  general ing  plant  crtnaistji  of  two 
150-kw,  thr«N?-phase  generators.  They  are  belt-driven  at  a 
speed  of  300  revnlutiona  per  minufe,  with  a  frequency 
of  30  cycles  and  a  pre*Hure  of  960  volts.  Three  triplex 
tingle-aoting  pumps,  with  plungers  b^in,  liy  8in,,  coupled 
direct  by  nie«ns  of  single -reel  not  ion  gear  to  38^.  p.  motors. 

(To  be  eotdin%ud,) 


ABERDEEN  ELfCTRIC  LIGHTING. 


The  following  is  an  abstract  ol  Prof.  A.  B.  W.  Kennedy  « 
report  on  the  west  end  extension  tramway  traction  and 
the  dttst  dosiructors,  for  which  we  are  indebted  to  tho 
Jhtrdetn  Journal : 

Frof.  Kennedy,  con«ulting  eloetrical  engineer  for  Aberdeen, 
has,  as  rfquaated,  furnijihod  the  Town  Council  with   notes  on  the 

joint  report  by  Mr.  SmiHr  '    ^fr    Hiarkman  on  the  preiMtsed 

extensiocii  of  the  electri>  Myrtem  to  the  west  eeo  and 

other  points.     The  proFsK-  Uie  propoi^rd  ei tension  a  wise 

policy,  and  one  ttiat  will  add  materially  and  profitably  to  the 
looecae  ol  the  undertaking.  He  is  in  sgreetiient  with  the 
0»gigmm9  timt  U  i§  adrisahle  as  far  as  possible  to  supply  current 


for  all  purposea  in  Aberdeen  from  one  stetioD.     He 
with    them   that  it  woold    be  better   to  ado{it  a 
eontinuouii-carrent  system  of  feeders,  with  rtAmrf 
than  to  uee  low* tension  feeders  woHtioff  at  so  ee 
density  as  500  amperes  per  square  Inch.    There  art  i 
however— each  as  the  transformer  and  booslier  < 
the  work  could   Ihs  carried  out,  and  tho»e  he 
detail.    His  conclusion  is  that  if  ths  tncreai«d  plant  at  ^ 
atatioQ  will  give  a  prvsnure  of  550vo1tti   mo  aii  to  put  atj 
an  available  drop  of  110  volts,   the  delivery  of   the  '"^ 
consumers  at  the  west  end  would  require  two  pairs  of 
having  an  area  of  0*ff7  sr|uare  inoh,  aod  ell  thist  the 
would  have  to  provide  would  be  these  oshkii  withewt 
apparatus  either  inside  or  outside  the  •tation.     In  r 
station,  they  would  simply  have  to  artu  >>Qe 

voltege  machines  should    always  be  on 

feeder.     The  cost  of  this  arrangement  would  tm  £*\7 
it  would  be  best  for  Aberdeen  to  adopt  the  siaople  f« 
wLth  the  drop  of   11<»  volts,  or  to  adopt  the  booster  i 
depend  upon  the  time  at  which  they  expect  to  be  ah 
current  to   the  west  end  and  the  rate  at  whtch  thmf  i 
demand   to  come  on,     A«  to  tbe«e  point*  the  reel*' 
mui*t  speak.    But  the  professor  advbes  the  Cotiaell  i 
that  he  should  prefer  either  of  these  arraogeiBei  ~ 
with  2,1  MJ<)  volts,  as  he  believes  It  would  he  eol 
le«ij«  in  capital  cost,  but  Slso  more  efficient  in  transmk 

Fa^i^ing  to  ihe  question  of  electric  traction,  Prot 
he  cannot,  of  course,  tn  the  abaeacs  ol  deyiileii 
into  any  figures  about  thfs,  hut  he  says,  ta 
Corporation  decide  to  work  the  traonoars  eles 
reason  why  the  current  for  this  purpose  ahottld 
from  Cotton  street  and  supplied  by  machines  (^ 
one  which  has  just  been  ordered),  which  shonli 
for  electric  lighung*. 

Aj  to  the  question  of  a  dost  destructor,  the  iMutssasfJ 
has  been  again  to  Oldham  since  visiting  Aheioeen,  ea^ 
from   that  place   the  very   latest  results,  the  geaarsl 
which    he  indicated  to  the  committee.     The   aonoent 
available  j>er  cell  has  been  considerably  increased 
was  to   begin  with,   and   the  sution   Is  now  gsatiait 
conoid er ably  more  than  merely  nominal  betp  from  the 
He   baa   made  several   enquiries  as  to  the  Coe«  of 
suitable  to  Aberdeen.     Tne  makers  eooeidsr  iIm 
better  to  leave  the  'J)JJ<X)  tons  of  market  refaee 
attempt  to  burn  it.     He  supposes  it  has  a  osfteia  irali 
manurial  purposes— that  it  might  prohably  rather 
increase  tne  output  of  the  cells.     But  if  the  Corpc 
put  up  a  destructor  to  deal  with  the  cotabustloti  of 
tons  of  bouse  and   shm  ^r  annum,  this 

coet  about  £16  (XK),  ant ;  e  steam  eooogil 

to  400  h.p.    net  under  r^aM^niAbly  favoormhle 
however,  the  destreotor  ooeld  not  always  be  at 
necessary  to  spend  additioaal  oapital  in  ^i^xm  boitera^ 
be  fired  in  the  ordinary  way,  ar^ 
destructor  was  not  at  work.     Tli 
therefore  somewhat  large.     How  ixt  :iiJi>  h.p.  or  100 
in  working  the  tramways,  he  is  not  at  present  ia  a 
but  it  is  certainly  an   amount  of  power  whleh 
valuable,  and  the  fact  that  tn  the  ease  of  tnua 
would   be  wanted  all   day  long,  whieb  is  loel  the 
nuitable  for  the  destructor,  ts  an  additional  peiai  of  4 
the  Corporation  decide  on  the  erecCioa  ol  adestn 
they  would  do  welt  to  consider  whether  it  eoakl 
placed  so  near  the  present  statloa  In  CotlenHii 
from  it  could  be  taken  to  the  engints  there*     ETeo 
land  were  a  tittle  higher,  it  might  wetl  he 
in  other  matters. 


Toronto  Eleotrieity  Works,— Tbe 

rebuilt  after  tho  dettnictive  fire  whteh  tjook 
beginning  of  1897,  and  the  new  arrani 
described  in  the  current  isnie  of  tho  Cira 
In  order  to  avoid  a  recurrence  of  the  firt  iIm  now] 
consists  entirely  uf  iron,  brick,  and  ttonoL  Tharoi 
lately  no  wood  uted  in  any  parL  We  are  iur 
however^  that  belt  driving  haa  been  reUioi 
c«4iiipment>  and  that  in  some  casoi  a  ooitiit4 
used.  The  arc  light  switchboard,  which  eat 
end  o!  the  building,  it  somewhat  imiq^e  m  ' 
and  cotistriiction.  It  ii  built  of  pfcsecd  brick, 
cotta  facings.  The  terminals  ol  the  ctnmtta  are  I 
on  gtazcd  tiles  lot  into  Uie  face  ol  thio  work^ 
meters  for  each  circuit  are  alao  nsoiaiitod  on  ^ 
tiles,  and  are  large  enough  %o  bo  Men 
building*  It  is  not  necetaniy  for  the  i 
the  switchboard,  but  they  can  eto  tbe  ilnin  of 
circuits  at  any  time  and  wherever  they  nay  hn| 
The  coaling  arrangemenli  ari*  't"^l  und  will  • 
works*  costa.  The  engineer  oi  m,  Mr.  J,  J^ 

claimt  that  he  is  now  prodiuu^^  ^^twar  at  a  < 
than  that  at  which  it  can  tie  tnuiniiJUtd  to  Tu 
Niagara, 
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MOfiTHAMPTON  INSTITUTE. 


^^ImI  opettinji;  &nd  inipection  at  the  abDre-named  inetitute 
ace  oa  the  l^Lb  Init,,  when  the  Lord  M&jor,  the  h&df 
i*,  aad  the  &heHffa  paid  a  vi«it  iti  «tate,  A  large  cn^wd 
1^  vait«d  for  over  an  hour  outside  the  building,  and  were 
i9wardcd  by  the  plight  of  fe&thera  and  gowne.  unifortui^ 
ittrer,  tword  bearer,  etc»,  to  gay  nothing  of  the  goldlaoed 
)*  The  ^l0t  Mi{idie«ex  Bitles  formed  the  f^uard  of  honour 
porc^,  and  presented  ftrm^  aa  the  proceMion,  headed  by 
f  Manhal  rtaplendent  in  gcarlet  and  fi^old,  paired  them 
mnd  it«  way  up  the  centre  aieLe  of  £fhe  deni'ely  packed 
here  thoee  waiting  bad  been  entertained  with  an  organ 
by  Mr,  H.  Davan  Wetton,  The  gue«tH  on  the  dai§ 
ltd,  be^iden  the  Lord  Mayor,  the  Lady  Mayoree^,  Mr, 
Ur«eiij  Mrs.  Green,  the  Mieeea  Daviea,  Sir  PhiUp  Magnu^f 
ttpne^  Lord  ALwynia  Compboni  M.F.  Sir  Henry  Longleyt 
,  Sir  A,  K.  Roilit.  M.P.,  E.  W.  Mountford,  E»q.,  the 
*,  and  W.  WaiUa,  Esq,,  contractor  of  the  building,  and 
and    Wardeoe    of    the    Skinnerft'    and     Saddleri' 


OkecnberB  of  the  governing  body  and  the  heade  of  depart- 
wiing  been  presented  to  the  Lord  Mayor, 
Cl&arle*  Dornuui,  chair  man  of  the  governing  body, 
ed  the  Lord  Mayor,  and  re^jueited  him  to  decutre  the 
»  epeti^  J9e  mud  the  acbeme  of  the  Charity  Cona million 
fhicb  the  City  Polytechnic  waa  founded  wai  dated  Jan.  23^ 
nd  in  it  provision  waa  made  for  the  affiliation  of  two  eiiating 
sloDa^the  Btricbeck  Iiifttiiution  in  Bream Vbuildingi^  and 
by  of  London  Colkge  in  White  street,  Moortield^,  with  a 
idtote  to  be  builD  in  ClerkenwelL  on  land  generout«ly  given 
late  Maff]ui«  of  Northampton  and  by  hie  eon,  the  present 
ii— faeooe  the  name  of  the  Northampton  Inatttute.  The 
I  provided  that  member e  of  any  one  of  these  institutes  eball 
mtd  to  be  members  of  the  City  Folytechnict  and  entitled  to 
mAis  and  pnWt^e^  heloni^  to  any  of  the  inititutof.  The 
hg  14  acres,  a  special  Act  of  Parliament  had  to  be  pii0«ed 
tM  icift  coutd  be  mode.  There  were  now  7,0CK]  memberi  in 
il'Bamed  two  in^tttntionfj  their  own  memberebip  being 
After  deecHbing  the  bnilding  with  its  lecture  h&\h^  worle- 
libocacoriee,  ewimmingbathf^  gymnasium,  and  recreation 
,  b*  Mid  that  gtft«  of  booka  and  engravin|;i  would  be 
■Ui,  A  Etfttement  which  was  greeted  wiih  loug-laating 
m  was  that  he  hoped  the  Charity  Commiaeioa  would  see 
rij  to  ailow  amoktng  in  the  building,  [As  the  frocial  «tde  of 
sdtation  h  so  acoentuatedt  it  Hoeme  almost  incredible  that 
■trktion  should  exist, J  The  building  had  coflt  £80,0CH>  so 
d  it  would  take  another  £\0,(m  to  £l5,*)tKl  to  complete  it. 
Mod  wai  rained  at  £25,0€«)  to  £^,0m.  Owing  to  the  low 
f  eooiols  at  the  time  of  the  inveatiture  of  the  funds  they 
)tt  enabled  to  increase  the  educational  building  by  an 
fto<ey.  Their  iooome  was  £10f1XX>  a  y^tkr^  of  which 
ethiptul  Company  of  Skinners  contributed  £l,iKM  the 
(fal  Company  of  Saddler*  £|;0O,  £4.500  was  derived  from 
rFarocbiai  TmeteeSt  £:^,4U0  from  the  Technical  Education 
•ed  the  tt/dt  from  fees, 

Itfvd  Ma^er.  in  hie  reply ^  dwelt  upon  the  time  when  he 
pemticed  not  a  atones  throw  from  where  the  building 
fie  eea treated  the  old  times  with  the  present,  when  now 
<itiiy<>Qs  were  open  to  tbo#e  willing  to  profit  by  them. 
lydeelAred  the  building  open  *^  free  and  for  ever/^  (The 
se  perhape  not  strictly  ceri-ect,  as  the  institution  is  not 
IMwyt  always  opeo^it  beintr  closed  on  Sundays.  Kow^ 
m  inform^ed  that  an  apprentice  can  enjtjy  the  privilegea 
■tteatiati  for  eight  months  for  the  modest  sum  of  Is.  Sd. 
Sttadaye — ae  long  as  the  pabHo-house  is  open  —the  reading 
^ a  place  like  thi^  should  certainly  also  remain  open.) 
Utf  dlAiltjr  Conunlaalener  (Sir  Henry  Longlej^  K.C.B.), 
1^  a  Tote  of  thanks  to  the  Lord  Mayor  and  the  Lady 
m,  laid  the  completion  of  the  building  marked  the  end  of 
k  planned  out  and  begun  15  years  ago.  The  institution 
NBted  by  the  accnmulation  of  funds,  the  experience  of 
Miliiteei  aiid  the  ad  ranees  made  In  appltancesi  building,  etc* 
I  &  B*»eberefl,  in  seconding  the  vote  of  thanks,  praised 
f  (ulds  for  the  interest  they  took  in  secondary  education, 
I  tba£  the  Cloth  workers'  Company  devoted  one^half  of  thrir 
beome  of  £44>,ik>[)  to  that  pnrix>^e. 

SUnrfmm  Com p ton,  M.P.  (in  the  absence  of  hi^  brother, 
^riiel  Northampton^  who  is  abroad  at  present),  supported 
tflf  tbanke  in  an  earnest  and  short  speech,  which  elicited 
i  Barked  applause  of  the  evening* 

lAi  M»wmr  brielly  acknowledged  the  vote  of  thanks,  and 
ial  tbe  Deeesaity  of  commercial  od  neat  ion  and  the  study 

lAd  Mayor  and  party  and  the  especially  invited  ^ruests 
■JNCted  tlie  buildings,  after  which  light  refreshments  were 
we  hope  to  describe  the  electrical  laboratory  in  this 
te  •£  an  early  dale.  Tbi^,  and  all  the  outJit  of  the 
b^  kas  been  selected  and  laid  down  under  the  supervision 
IL  Malliiieitx  Walmsley, 


COMPANIES'  MEETINGS  AND  REPORTS, 


li 


electrical  enginoer^s  report  to  the  Council  states 
I  Ftbraaiy  the  income  waa  £GM,  6»»  7d.,  which  was 
«  tk«  amount  reporteii  in  February  of  last  year.     The 
pa  DOW  pat  on  is  nearly  I6,0O(l|  and   t,42()  are  about 
Charlei-Mi^eet  and  End ge- street  are  to  be  lit  by 


SHEFFIELD  ELECTBIG   LIGHT  AND  POW£B  COMPANY. 

LiaiTED. 
Directors:    Mr,  George  Franklin,  J-R,  BroomSeld,  Sheffieldj 
chairman  *,  Mr*  Joseph  Gamble^  South  bourne.  Sheffield ;  Mr,  William 

Samuel  Layoock^  J,P*,  O^kbrook,  Sheffield  ;  Mr,  George  Senior, 
J  P.,  Elmield,  Sheffield  :  Mr.  William  Tasker,  1  Parker's^ road, 
Sheffield.  Manager  and  secretary  :  Mr.  William  Johmon, 
M.LM  E. 

Report  of  the  directors  submitted  to  the  deventb  ordinary 
general  meeting  of  shareholdem  held  on  March  '21,  189B  : 

The  acoounte,  made  up  to  Dec.  SI  lait«  which  are  presented 
herewith^  ebow  the  balance  of  protit  as  follows  t 

£       a.   d. 

Balance  from  lost  account  ..... ««. 99  1^  11| 

Neb  profit  for  the  year     „„. *., 11,392  16    H 

11,492    9    n 
From  which  must  be  deducted  ■ 

Interest  on  debeotnrei. ,..,,... 1,125    0    0 

Leaving  a  balanee  of.... ..^....... ,.. .-     10.367    9    B 

The  directors  recommend  the  payment  of  a 
dividend  after  the  rate  of  12^  per  cent,  per 
annnmi  free  of  income  tax,  which  will  absorb  .,,      9,464  11    d 

Leaving  a  balance  to  be  carried  forward..., «,..«         W2  IS    0 

The  issue  of  shares,  referred  to  in  the  last  annual  re^Kirti  waa 
wholly  taken  up,  and  realised  a  premium   of  £3,792j   which  the 
directors  have  applied  as  follows  : 
Costs  of  increasiri|^  capital  of  company  written  off  ...     £20<)    S    0 

Depreciation  fund  account........,.,,,-^., «.,..». 1,903     3     1 

Reserve  fund  account 1,088  la  11 

i3,792    0    0 

The  depreciation  fund  account  now  stands  at  £6,6i2.  ISs.  Id,,  and 
the  reserve  fund  £^,970.  3s.  8d.  The  whole  of  the  mschinery  and 
plant  of  the  Company  is  in  excellent  order  and  condition.  Not- 
withstanding the  redui^tion  in  the  price  of  current  from  6d.  to  5d. 
per  Board  of  Trade  unit,  which  took  place  on  Jan*  1,  1897,  the 
directors  are  ^l^  to  report  that  their  anticipations  of  the  increased 
demand  following  upon  the  reduction  have  been  fully  justided. 
The  following  statement  shows  the  revenue  that  has  i>eGn  derived 
from  the  sale  of  the  current  during  the  five  completed  years  of 
the  Company's  operations;  1893,  £3,555.  Us.;  1894»  £4,349. 
9d,  4d.  ;  1S95,  £6,935.  4f.  Id  ;  1896,  £11  257.  ISe.  4d.  ;  1897, 
£14,318.  17s.  During  the  past  year  a  sum  of  £19  380.  Is.  lid. 
has  been  expended  upoe  machinery,  mains,  and  other  appliances, 
which  is  about  £i^6^M)  more  than  the  amount  expended  upon 
similar  items  during  the  preceding  year.  The  offices  and  show- 
rooms in  course  of  construction  in  Commercial -street  are  now 
approaching  completion.  In  consequence  of  the  difficulty  la 
obtaining  new  machinery  from  English  manufacturers^  owixig  to 
the  dispute  in  the  engineering  trades,  the  directors,  in  July  mst^ 
in  the  interest  of  the  then  estisting  consumers,  notified  their 
inability  to  accept  new  cuetomer^  for  attachment  before  Christmaa, 
1897.  Happily,  the  difficulties  are  now  removed,  and  new 
machinery  has  recently  been  laid  down  having  a  distributina 
capacity  of  450  kw,,  and  farther  ordera  have  been  placed 'repre- 
senting a  distributing  capacity  of  1,200  kw.  The  directors  retiring 
by  rotation  under  the  Company's  articles  are  Mr,  Joseph  Gamble 
and  Mr.  W^'ilUam  Samuel  Lay  cock,  who,  being  eli^ihle,  offer  them- 
selves) for  re  election.  The  Gompany^s  audttom,  Messrs.  T.  O. 
Shuttle  worth  and  Son,  also  ret^ire  at  this  meeting,  and  are  alio 
eligible  for  re  election. 

The  iecretaty  had  been  empowered  by  the  directors  to  issue  the 
following  circular  to  the  shareholders  in  view  of  the  sale  of  the 
Company's  undertaking  to  the  Sheffield  Corporation  : 

Gentlemen,  —I  am  desired  by  my  directors  to  place  before  yoa 
the  following  facts  In  oonnection  with  the  proposed  sale  of  the 
Company's  undertaking  to  the  Corporation  of  Sheffield.  The  Com- 
pany's proyi^ional  order,  which  received  the  Royal  assent  ou 
June  27,  1892,  expreesly  stipulates  that  the  Company,  on  receipt 
cf  a  notice  from  the  local  authority  requiring  them  to  sell  their 
undertaking,  shall  sell  the  same  upon  the  terms  of  the  Corporation 
issuing  or  transferring  to  the  undertakers  such  an  amount  of 
Sheffield  Corporation  stock  as  will  produce  by  the  interest  or 
dividends  thereon  an  annuity  of  5  per  cent,  per  annum  upon  the 
sum  properly  ex|)ended  by  the  Company  upon  the  undertaking, 
and  chargeable  to  capital  account,  with  a  further  proviaion  that  if 
the  local  authority  exercise  the  power  before  the  expiration  of 
10  years  from  the  commencement  of  this  order,  the  local  authority 
shall,  ia  addition  to  the  said  stock,  pay  to  the  undertakers  a  sum 
equal  to  the  aggregate  amount  of  a  dividend  of  5  per  cent,  per 
annum  on  the  &aid  capital  expenditure  less  the  aggregate  amount 
of  the  dividends  declared  by  the  undertakers  from  the  date  or 
dates  of  snch  expenditure  to  the  date  of  purchase.  On  March  15, 
1897,  the  Corporatlan  served  a  notice  requiring;  the  Company  to 
sell  its  undertaking  under  the  terms  of  Section  60  quoted  above^ 
upon  which  the  Company,  acting  under  competent  advice,  made 
objection  that  the  annuity  of  5  per  cent^  required  by  the  order 
could  only  be  satisfied  by  the  ieeae  of  irredeemable  stock,  and 
that  the  Corporation  had  no  power  to  issue  such  stock.  The 
Corporation  disregarded  this  objection,  and  on  June  15,  1897i 
Issued  a  writ  to  compel  the  Company  to  sell  its  undertaking.  In 
view  of  the  f&ct  that  the  Company  was  undec  (^bli^to^tA^^  M^  i^Qw^ 


376 


THE  ELECTRICAL  ENGINEER,  MARCH  25.  1896. 


DOffOtUiioQi  were  opeDod  a p  with  a  eommitbee  of  the  Corporstloo, 
»nd  it  wu  »|freetl  toi^t  a^  the  Cor  po  rat  ion's  i>ower  to  issue  irre- 
deetnable  stock  vrtks  doubtful,  the  sutn  of  £22u  of  2^  per  cent. 
rerieemftble  stock  should  be  considered  the  equivalent  of  the 
i^fifkUlty  of  5  imr  cent,  admitted  to  be  payiibte.  An  agroement 
wee  drawn  up  »nd  practically  approved  by  which  the  Oorpo 
ri^Unn  would  take  over  the  Company's  underCaking  from 
May  31,  1897*  tbe  amount  expended  upon  capital  account 
hftviikg  been  a«certained  to  be  £104^27.  On  July  5. 
1897*  the  furl ia men tary  Committee  of  the  Corporation  passed 
a  resolution  iT^«>tking  off  the  netrotiations  until  a  le$rat  dectsion 
should  be  (risen  in  the  action  which  they  had  already  commeticed. 
On  l>eo.  7«  18^7,  Mr.  Justice  North  frave  bis  Hecii^ion  in  the  Corpo- 
ration's action  in  favour  of  the  Company,  dismisaini;  the  action 
with  oosts,  to  be  paid  by  the  Corporation*  On  De^.  15,  in  response 
to  a  request  from  the  Corporation  to  reopen  ne^rotiationst  the 
Company  intimated  that  they  were  prepared  to  consider  terms  for 
a  transfer  of  the  undertaking  upon  the  basis  of  the  capital 
expenditure  being  atcertaincKl  as  on  Dec.  31,  1897.  On  Jan,  13, 
1806,  the  Corporation  made  an  offer  of  £220  Sheffield  Corporation 
redeemable  stock  for  every  £100  of  the  capital  properly  expended 
by  the  Company  on  their  undertaking  and  chnrgeable  to  capital 
account,  the  sale  to  take  effect  from  Sept.  29,  1897,  and  the  capital 
expend  I  tore  to  be  limited  to  £1 12,(KKJ,  any  expenditure  beyond 
that  amount  to  be  repaid  with  5  per  cent,  interest  only.  Upon 
this  ofler  the  directors,  through  the  Company's  solicitors  Messrs. 
Broombead,  Wigbtman,  and  Moore,  entered  into  negotiations  with 
a  oommittee  of  toe  Corporation,  and,  subject  to  the  approval  of  the 
iharehotder«,  the  directors  propose  to  transfer  to  the  Corporation 
the  whole  of  the  Company's  undertaking  and  property. 

The  following  are  the  main  features  of  the  terms  provisionally 
agreed  upon;  (I)  The  capital  ex^)enditure  to  Dae  31,  1897.  is 
agreed  at  £124  472.  7b.  5d.  :  (2j  the  Corporation  are  to  transfer 
to  the  Company  £220  2|  per  cenL  redeemable  Sheffield  Corpora- 
tion stock  for  eaeb  £100  of  the  capital  properly  expended  by  the 
Company  up  to  a  total  of  £11 8, 500  (with  an  option  to  the  Company 
to  require  £213.  8s.  in  cash  for  each  £220  of  stock,  and  the  sum  of 
£5,972  7s.  rid,,  being  the  balance  of  the  capital  expenditure^  is  to 
be  repaid  to  the  Company  with  5  per  cent,  interest  from  date  of 
payment ;  (3)  the  C/orporation  are  to  pay  such  a  sum  as,  with  the 
dividends  declared  by  the  Company,  will  be  equal  to  an  aggregate 
dividend  of  5  per  cent,  per  annum  on  th«  total  capital  expends 
tnre  from  the  date  or  dates  of  such  expendirure  to  Dec  31, 
1897  i  (4)  the  Corporation  take  over  the  book  debts,  stock, 
and  stores  of  the  Company,  paying  the  proper  value  thereof  ; 
(6|  the  Corporation  require  further  parliamentary  powers  to  carry 
out  the  agreement  and  as  from  Dec  31,  1897.  until  completion  of 
the  sale  the  Company  is  to  be  entiile^i  to  a  dividend  after  the  rate 
of  10  per  oent,  per  annum  upon  thetr  paid-up  capital 

The  sealed  agreement  will  be  laid  before  the  shareholders  at  the 
eitraordinary  meeting  convened  For  the  21st  inst.  The  directors^ 
however,  have  given  careful  consideration  to  the  matter,  and 
believe  that  the  terms  are  fair  and  equitable,  and  in  accord  with 
the  spirit  of  the  proviMonal  order  aoder  which  the  Company 
obtained  its  powers  and  they  therefore  recommend  the  confirmation 
of  the  agreement. 

At  the  meeting  of  the  shareholders  and  which  was  held  at 
the  Cutlers*  Flail  on  the  21st  inst.,  Alderman  0.  Franklin  (Lord 
Mayor,  and  rhairman  of  the  Company)  presiding,  the  above  report 
wa?  r;i fried  unanimously. 


DOVER  ELECTRICITY  SUPPLY  COMPANY,  LIMITED 

DirtM!tor8  :  8ir  VV.  H.  Crund&ll,  J  P.,  cbAirman  ;  C  W.  Bag- 
fhawe,  J.P.  ;  R.  Percy  Sellon,  M.LE.E:.  :  B.  H.  Van  Tromp. 
Coneultlng  engineer:  A  J,  Lawson.  M.LE.E. 

Report  of  the  directors  presented  at  the  fourth  annual  general 
matUng  of  ehareholders  held  at  l>over  on  March  9  : 

The  oapiul  expended  during  the  year  amounted  to  £11.932. 
7b.  9d.:  making  the  total  to  l>ec.  31  last  CGi^^^rKK  7e,  9(i,  Of  the 
amount  thus  ex  (vended  £7,915.  O4.  3d.  was  for  additional  gene- 
rating plant  necesfary  for  the  supply  of  current  to  the  care  of  the 
Dover  Corporation  tramways,  the  running  of  which,  commenced  in 
September  last,  has  given  great  satisfaction  to  all  concerned,  and 
It  19  not  unlikely  that  the  preeent  (»er\ice  may  be  increased, 
additional  cam  having  lately  been  ordered.  In  the  early  part  of 
the  vear  it  wan  deoicM  to  iasue  £25,000  4j  per  cent,  deb^niitre 
stock,  and  the  whole  was  eubeoHbed  for  at  a  ooostderable  praiiiiatii» 
ot  which  the  balance,  amoomiiig  to  £761.  2s.  6d  ,  aft«r  immaaifll 
all  legal  and  other  charffai  in  connection  with  the  ietya,  baa  baaii 
applied  to  raduction  of  the  previous  debits  to  revenue  account, 
Vour  directors  consider  the  result  of  the  year's  working  very 
satisfactory,  sino#»  instead  of  a  loae  of  £455.  19s.  lid.  as  in  the 
provtoufi  year,  thM  bae  been  a  fproes  profit  of  £1,127.  lis  5d«  on 
revenue  account.  The  C^impany  may  now  be  ootisidttred  af  fairly 
eetabliahed  on  a  pro6tearnmg  basis,  and  yotor  diraotors  believe 
that  in  futare  years  the  annual  increments  in  groat  nroflts  i^ill  at 
least  equal,  if  not  exceed,  those  for  the  year  just  ended,  as  during 
the  oonstruction  and  after  the  completion  of  the  national  harbour 
at  Dover  the  trade  of  tho  town  wilt  largely  increase  to  the  beDe6t 
ol  all  lu  preeant  establiahod  underUkings.  During  the  year 
applicatioiM  bava  been  rooeived  for  the  equivalent  of  *2Ji» 
^cpw  laapa,  including  alna  additional  arc  lampe  for  straet- 
lighting  (of  which  there  are  now  40  to  all),  making  the 
total  applied  for  on  I»ec.  31  last  tn,:{7fi  and  of  tbaee 
t&,137  were  than  oonoectati  to  the  Company's  maiae.  With 
Iba  viaw  ol  todaoiiig  an  iooreaaed  avaraga  dailv  aaa  of  clac- 
uidty  by  JMHHiholaari.  your  directors  Ofcidaii  to  adopit,  m 
IfOED  Jul/  1  last,  the  diMOd  Pndloator  fjrelm  of  oharging,  and 


to  reduce  the  ooet  of  currant  after  tlia  fir^t  tvo  1 
sumption  from  5d.  to  ^d,  per  unit,    Tliie  eyataoi  liai  « 
duced   in  Brighton  and   many  other  towcia,  wbara  H 
genef^l  satisfaction  ;  and  your  diracton  baliaat  lliat  m  t 
tagee  become   more  generally   known,   boUi 

Company  will  correspondingly  baoefit.    Tha  fi 

Mr.  C.  VV.  Bagehawaaod  Mr.  R.  Parey  SaUao*  wfao»  I 
offer  themaelvei  for  renalaofejoo.    The  aadltor,  Mr.  E. 
chartered  accountant,  alao  raitraa,  and  ie  allgtbla  for  ra-eta 

Rev  KN  ITS  Aocoirrrr,  Ykaii  kmoki*  Dae.  SI.  IW. 


Dr.  Oanafatioa  of  ElceCrioitf . 

Fuel ^1.631  i 

Oil,  wasta,  and  etorei   .....* ..*....         03  9 

Water , »  0 


Superintendence .m*         ^1  10 

Engineers*  salariat *..       9ii    f 

W^es  .  .,. - SU    i 

Repairs  :  buildings^  £1B.  lli.  2d.  s 
boilers  and  heaters,  £4U  8e.  fid.  ; 
engines  and  coodenserSt  £  165. 2t.  6d. ; 
alternators  and  exoitan,  £17« 
159.  lid. ;  electrical  inatmnianla, 
£9.  19e.  Id.  ;  toots  and  otbar 
machinery,  £1.  17s.  2d.  ;  traeHoa 
plant,  £4.  7s.  4d 

Station  lighting,.. , 

Works  sundry  charges.... 
Engineers'  ot^ce  expeneee 


'tt^^mtm  ••»*i««»t4 


m  u 

7  IS 

t  e 


%m 


DiatributioQ  of  £laeUidlf . 


Superintendence „...«. ^....•.. 

Engineers'  salariee ...» *..«. 

Wages ,.„,*,.,, 

Kef>airB  :  mains  and  street  work,  £11. 

17s.   9d.  ;    transformars  and  trans 

former    stations,     £50.     6e.    Ud.  ; 

apparatus  on  conaumeri*  prao&iaes, 

£5&.  6s.  Id.  . 


Trimming 
Repairs 

i'arbons 


a  t  8 

U  U     4 


Rents 
Rates,  etc. 


Directors  fees  and  axptaaea 
Salaries,  bead  offiea 
Stationery 
Advertising. 

Postage.. 

Travelling    . 

OtKoe  ex 

Sundry  ehargee 

Board  of  Traide  aadltora 

Shareholders*  and  i  tor    .. 

I^w  ohargae 

insurance  .........  .  ,,.,,^ 

Balance  to  net  revanaa  aecoaat 


Cr. 
Bale  of  currant  by  metar  and  atliarwiat 

Pobli*.  lighting.. ...,..,..,.. ....*.,*... 

Meter  rentals 

Transfer  and  registratioo  figiei . 
Sundry  trading    , 
l^upiU  premiums 


Dr.  C;  KN  mKJk  I .  B  4 1 .  i  s « It  Sif  KftT,  DiM^  11 ,  l^i7* 

Capful  account— Share  cajiital  I 

4^  per  cent,  debentures........... 

Sundry   creditors— Countir    of 

Provincial  Electric  Lighting  Conipaiiy,  Um 
advances,  £17.000  ;  general  £4,27&  tlL  id. 


Cr 

Capital  accoant    ...>..,♦..*, 

Sujras;coaU   £21 L    ISe.    Id.;  oU 

I  Is.  fid. :  general.  £460.  laa.  5J. 
Sundry  debtors  for  curreot  supptiad,  £V,041I    ?&.; 

ganaral,  £1B4.  U  id 

PreUminary  ex |)eoaas. «....». 
Cash  at  bank  and  in  batid. 
Balance  from   net   revenue,  £4,4S$.    hM.    IJ.;  lees 

dabanture  iseue  praauajne  afiar    legal  char^re*. 

£761,  2i.  6d ^ 
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LNT  or   Elbotrioity  Gknbbatbd,  Sold,  bto.,   Ybab 

BNDSD  Deo.  31,  1897. 
panted  in  B.T.  aoite 317,190 

(Public  lamps    78,624^ 
grc^^v:::::::::::.:::::::::::::::  1'Sl\^*'^* 
Private  ooosumera  by  meter 124, 055  j 

i»ed  on  works 9,037 

itity  aoooanted  for 243,111 

lot  accoonted  for 74,079 

f  public  lampe ^ 40 

kaximam  sapply  demanded  for  lighting,  183  kw. ;  ditto 
n,  106  kw. 

i  ELECTRICITY    SUPPLY    COMPANY,   UMITED. 

lual  general  meeting  of  the  aboye-named  Company  was 
le  17th  inst.  at  the  office,  Cadogan-gardens. 
TwiMfi  Conrteiuiy,  who  preside,  said  that  only  since  the 
lid  the  £60,000  ordinary  share  capital  sobscribed  in  1896 
1  the  ordinary  capital  previously  subscribed,  but  the 
a  the  businees  enabled  them  to  show  a  profit  which  would 
I  per  cent,  being  paid  on  the  ordinary  shares,  as  com- 
h  5  per  cent,  on  tne  smaller  capital  of  previous  years, 
forward  £1,652  to  meet  contingencies.  They  had  added 
)  security  to  their  property  in  the  form  of  freehold  land 
bantial  buildings  on  this  land  to  the  extent  of  over 
md  they  had  increased  the  plant,  machinery,  mains,  and 
'  nearly  £35,000.  Their  progress  during  the  year  had  been 
18  and  steady,  and  it  re&lly  seemed  as  if  an  average  of 

00  to  18,000  lamps  annually  would  continue  to  be  added, 
ire   making    considerable   extensions    into  the  western 

1  their  district,  and  a  sub-station  was  being  built  for  this 
o  that  quarter.  The  new  sub-station  in  Pavilion-road 
)ped  sufficiently  to  deal  with  the  maximum  demand  ever 
arise  in  its  neighbourhood.  About  9^  miles  of  casing, 
f  accommodating  36  miles  of  conductor,  and  containing 
It  present  about  16|  miles  of  conductor,  had  been  laid 
be  year.     Their  total  number  of  lamps  now  exceeded 

With  regard  to  their  Bill  in  Parliament  for  the  com- 
purchase  of  property  in  Chelsea,  he  thought  that  they 
ive  the  same  facilities  and  equal  protection  with  railways 
ays  and  other  public  companies  having  statutory  obliga- 
satislactory  increase  was  shown  in  the  revenue  account, 
jroviding  for  the  maintenance  of  plant  and  buildings, 
placed  £2,000  out  of  profits  to  the  renewals  fund,  and 
derably  sc^rengthened  the  position  of  the  Company  by 
the  premiums  to  the  extent  of  £20,851  to  the  reserve 
ling  the  total  of  that  fund  £36,717. 
Beaeral  Webber  seconded  the  motion,  which  was 
lely  adopted. 


LONDON     ELECTRIC     SUPPLY     CIRPORATION, 
LIMITED. 

rs :  George  Ellis,  Esq.,  J. P.,  chairman  ;  Captain  £.  Iron- 
managing  director;  Bennett  Fitch,  Esq.,  M.I.C.E.; 
tiippe,  Esq.;  Algernon  Turner,  Esq.,  C.B.  Secretary: 
'.  Webster,  Esq.  Engineers :  Messrs.  Kincaid,  Waller, 
ille. 

of  the  directors  and  balance-sheet  presented  to  the  ordi- 
iTtd  meeting  of  shareholders  held  at  Winchester  House, 
i-street,  EC,  on  21st  inst.: 

ing  their  first  report  to  the  shareholders,  the  Board  are 
>  M  able  to  state  that  the  works  of  the  Corporation  are 
g  in  a  satisfactory  manner.  The  first  subject  which 
Se  Board's  attention  was  that  of  obtaining  a  suitable  site 
ntral  station  and  dust  destructor,  which,  nv  virtue  of  an 
t  with  the  Vestry,  had  to  be  approved  by  that  authority, 
leoted  much  difficulty,  and  caused  unavoidable  delay. 
Dvenience  was,  however,  fully  compensated  for  by  the 
scquisition  of  the  most  favourable  site  for  the  purposes 
Brporation  within  the  parish  of  Lambeth.  The  land  is 
and  consists  of  three  acres  on  the  north- west  side  of  the 
Qiatham,  and  Dover  Railway  between  Looffhborough 
and  Denmark  Hill  Stations.  Possession  was  obtained  at 
las,  1897,  when  the  contractors,  Messrs.  Manlove,  Alliott, 
limited,  were  instructed  to  proceed  with  the  erection  of 
isary  buildings  and  dust  destructor.  Arrangements  have 
le  by  which  current  is  being  obtained  from  a  neighbour- 
He  supply  company  pending  the  completion  of  the  central 
sad  tous  the  nucleus  of  a  promising  business  is  being 
About  2^  months  have  elapsed  since  a  portion  of  the 
sre  made  available  for  a  supply  of  current.  The  total 
of  8-c.p.  lamps  for  which  energy  has  alreculy  been  applied 
lats  to  2,659.  The  directors  are  pleased  to  report  that  the 
the  iesne  of  share  capital  offered  last  March,  amounting 
WO,  has  been  subscribed.  This  places  the  Corporation  in 
faanrial  position,  and  obviates  tne  necessity  of  curtailing 
nets  which  at  one  time  appeared  inevitable.  The  action 
9sid  in  placing  the  balance  of  the  original  issue  which 
spplied  for  when  the  Corporation  was  brought  out,  has 
mniat  criticised.  The  directors  are  satisfied  that  they 
the  best  interests  of  the  Corporation,  and  are  confident 
so  will  besapported  b^  thegeneral  body  of  the  shareholders. 
M%  a  time  hitf  elapeed  siooe  the  oommenoement  of  opera- 
I  ao  electric  sapply  had  been  made  up  to  the  end  of  1897, 
■■li  merely  take  the  form  of  a  balance-sheet  to  Deo.  31 
Iha  peeitioD  of  the  Company  at  that  date.    Mains  already 


laid  are  shown  on  maps  which  can  be  seen  at  the  Corporation's 
offices,  and  amount  In  all  to  21  miles  laid  in  about  eight  miles  4)f 
streets.  The  necessary  machinery  and  plant  is  being  constructed 
as  rapidly  ab  possible.  The  directors  appointed  Messrs.  Price, 
Waterhouse,  and  Co.  to  be  the  first  auditors  of  the  Corporation. 
These  gentlemen  now  offer  themselvee  for  re-election. 

Dr.  Balance  Shxkt,  Dbg.  31,  1897.  £       s.  d. 

Share  capital— authorised  65,000  shares  of  £5  each    325,000    0    0 

Issued  55,841  shares  of  £5  each,  £2  each  paid  111,682    0    0 

Add  calls  paid  in' advance 1,874    0    0 

113,566  0  0 
Deposit  from  ooDtraotors  on  acoonnt  of  repaving 

the  streets  ..: 100  0  0 

Sundry  creditors  126  3  4 


...  £113,782    3    4 

Cr.  "  £       s.  d. 

Capital  atpwiditare-F-viz  .  oost  of  acquisition  of 
proviskmal  order,  inoluaing  oost  of  subscription 
of  capital,  brokerage  and  other  expenses,  under 
oontraobof  Marohl9.1897 46,649    0    0 

Law  coete  of  Lambeth  Vestry  1,000    0    0 


Freehoki  land,  itioladiDg  proportion 
of '  adminintratioa  expenses  con- 
tidered  chargeabW  to  oapital  expen- 
diture   ., :....  £9,715    1    0 

ExpenditaretodateooWndlngs,  ditto    5,067    3    8 

Ditto  on  maohinorv,' ditto 

Ditto  OD  mains,  ditto  

Engineer  on  aooount 


Furniture  and  fittings 

Stock  of  meters..... 

Snndrv  debtors 

Deposit  with  Vestry  as  guarantee  for 

completion  of  works 5,000    0    0 

Ditto  for  lepaving  streets 100    0    0 

Cash  at  bankers  and  in  hand ^ 

Sundry  administration  and  other  expensee — 

Preliminary,  exj^nses  relating  to 
capital  ^cer  iipqe 236  13    5 

Proportk>n  of  diipebtors' fees 300    0    0 

Salaries,  printing  and  stationery,  law 
chargee  agaioft  revenue,  offioe  ex- 
penses, advertising,  and  general 
establishment  chaiges 476  14    5 

Rent  of  offices  ancT  of  a  shed  at 
Brixton  65  16    9 


47,649    0    0 


14,782    4  8 

5,463  15  7 

11,288    2  7 

500    0  0 

79,683    2  10 

97    9  7 

38    8  0 

189  19  3 


5,100    0    0 
27,766  18    9 


Less  receipts — transfer  fees  and 
shareholders'  lists  sold,  £40. 
128. 6d.  ;  mains  leased  at  a  rental, 
£20  ;  interest  and  discount,  £97. 
7s.  2d.  ;  sale  of  turi,  £15, 


1,079    4    7 


172  19    8 


906    4  11 

£113,782    3    4 

The  ordinary  general  meeting  of  the  Corporation  was  held  on 
Monday  last  at  Winchester  House,  E.C.,  Mr.  George  Ellis,  J.P., 
the  chairman,  presiding. 

After  the  noticia  convening  the  meeting  had  been  read,  the 
CliAtrmaa  proposed  the  adoption  of  the  report  given  above.  He 
referred  to  the  steady  progress  being  made  with  Uie  works,  and  to 
the  power  site  which  had  been  obtained.  He  remarked  that  it  had 
been  stated  that  no  dividend  could  be  paid  till  the  cost  of  the  order 
and  expenses,  amounting  to  £47,000,  had  been  paid  ofi^  This  was 
not  true  ;  the  expenditure  could  be  placed  to  a  suspense  account. 
No  doubt  some  might  think  that  £47,000  was  a  large  sum  for 
the  order  and  the  expenses.  On  the  face  of  it,  in  the  present 
position,  he  admitted  it  did  seem  large,  but  it  was  not  so  in  fact. 
The  Board  of  Trade  had  insisted  upon  the  capital  being  under- 
written to  the  extent  of  £200,000  before  they  would  let  the  Com- 
pany have  the  order,  and  that  in  itself,  with  the  brokerage, 
absorbed  £24,000  of  the  amount.  He  compared  the  expenditure 
with  that  of  two  other  large  companies  in  London — nunely,  the 
Westminster  and  the  St.  James's  Companies— and  said  that  the 
Lambeth  order  had  not  cost  them  one-half  of  what  the  above  had 
cost,  because  in  one  case  they  had  had  to  redeem  their  founders 
shares  at  a  oost  of  £120,000,  and  in  the  other  case  at  £150,000, 
whereas  £47,000  is  the  absolute  cost  to  the  shareholders  of  their 
order.  He  then  gave  full  details  of  the  allotment  of  the  balance 
of  the  shares  to  Mr.  J.  Atherton,  on  which  subject  fault  had  been 
found  with  the  directors. 

Mr.  Brooke-BltdhlB  seconded  the  motion. 

Mr.  A  Brooke  then  moved  the  following  amendment :  "That 
the  report  be  received  but  not  adopted,  ana  that  a  committee  of 
five  shareholders  bo  appointed,  with  power  to  add  to  their  number, 
to  enquire  Into  the  formation  and  past  management  of  the  Com- 
pany, and  the  relations  between  the  Board  and  the  promoter,  and 
with  power  to  call  for  books  and  docaments^  and  ta  q^)^m&^  lio^^ 


Jeffal  acid  profoMiooAl  ftMiat&ocd  as  may  be  neoMsary,  such  oom- 
miTtee  to  r«(X)rt  w  a  meetiti|f  to  be  called  for  Monday,  April  18, 
1898.'*  Ho  eontended  that  the  fttTAira  of  the  Company,  particularly 
wiih  referenoe  to  the  allobuienc  of  the  »h area  to  which  the  ohair- 
man  bad  alluded,  had  been  manai^ed,  not  in  the  interests  of  the 
shareholder*,  but  for  the  subatantiai  benefit  of  Mr.  Atherton. 

Mr.  Wlieelioek,  who,  in  reply  to  a  question,  said  be  held  10 
•harea,  seconded  the  amendmetit,  matntaininif  that  hia  criticism  of 
tht  conduct  of  the  Company  was  amply  juatified  by  the  ciroum- 
■taooet, 

Altor  eooie  diacusaion  the  amendment  was  negatived,  ooly  four 
vQtaa  beifiK  roeorded  m  it»  favour,  and  the  report  and  accounta 
were  adopted, 

Meesrs.  Price,  Waterhouse,  and  Co.  were  re-elected  auditors, 
and  at  an  extraordinary  general  meeting  ftub«equenUy  held  a 
formal  alteration  wan  made  in  the  articlee  of  association. 

We  are  indebted  to  the  Fitwncial  Timtn  for  the  above  report* 


CENTRAL  LONDON  RAILWAY  COMPANY. 

A  special  meeting  of  the  shareholders  in  this  Company  wa«  held 
on  the  19th  inst.  at  the  offices,  16,  Great  Oeorge-street,  West- 
minster, for  the  purpose  of  tDcreasing  the  number  of  directort  to 
six,  and  appointing  Sir  Henry  Oakley  (late  general  manager  of  tbe 
Great  Nortnern  Railway)  chairman  and  a  oireotor  of  tbe  Central 
London, 

Mr.  Benrf  Tennant  presided,  and  after  speaking  in  very 
eulotfi^tio  terms  of  Sir  Uenry  Oakley,  proposed  :  "  That  the  number 
of  directors  bo  increased  to  six^  and  that  Sir  Henry  Oakley  be, 
and  he  is,  hereby  appoinied  a  director  of  the  Company.*' 

l«ordColvll  eof  Culroaa  seoor^ed  the  proposition. 

A  &bar«liolder  asked  whether  tbe  addition  of  8ir  Henry  to  the 
Board  would  increase  the  remuneration  of  the  directors,  which  was 
a  very  im(»ortAnt  item  in  the  future  success  of  this  undertaking. 

The  €llial<^mati,  in  reply,  said  the  directors'  fees  would  be  the 
tame  as  originally  settled^  but  they  could  not  expect  six  gentlemen 
to  give  their  attention  to  tbe  affairs  of  the  Company  for  the  same 
remuneration  that  five  received.  The  directors*  fees  were  £3,54M), 
but  tbe  addition  would,  however,  be  very  small. 

The  motion  was  then  unanimously  agreed  to. 

A  vote  of  thanks  having  been  accorded  the  chairman  for  bis 
|)ait  services,  and  regret  expreeeed  at  his  retirement,  the  meeting 
otosed. 

At  a  Bubecquent  meeting  of  the  Board,  Sir  Henry  Oakley  was, 
on  the  proposition  of  I«ord  Baibmore,  seconded  by  Lord  CoivlUe^ 
nnatiimously  elected  chairman  of  the  Company, 


METROPOLITAN  ELECTRIC  SUPPLY  COMPANY,  LIMITED. 

Directors:  Sir  Eyre  M.  Shaw,  K.C.  B,,  chairman;  Admiral  of 
the  Fleet  Lord  John  Hay,  (i,C,B.;  Sir  James  Pender/ Bert,  M  F  ; 
W.  Harrison  Cripps,  E»q  \  John  Birkbeck  Lubbock.  £f>q. ;  John 
V^erity,  Esi:|.:  Frana  Bailey,  Esq.,  engineering  director.  Sear«tary  : 
E.  Cuolifftj  Owen,  E#q  .  Cf.M.G,  Acting  engineer  :  A.  H.  Walton, 
K«q.,  A-M.LCE.  Consulting  engineers:  Lord  Kelvin,  IXC  L  » 
F.K  S.:  Dr.  John  Hopkmson,  F.R.S, 

Report  of  the  directors  (with  abstract  of  accounts)  to  be  pre 
aented  to  tbe  shareholders  at  the  eleventh  ordinary  general  meeting, 
to  be  held  atWincheeter  Household  Broad  street,  E.C,  on  Tuesday, 
Marob  29,  at  12  noon  : 

The  capital  expenditure,  which  at  the  end  of  1896  amounted  to 

£757,035.  I3fl    lid.,  bas  t^ow  reached  a  toUl  of  £850,831.  lOa.  yd  , 

the  increase  during  tbe  year  having  been  £9dJ95.  Ida   lOd.     Tke 

principal  Items  are  mains  and  apparatus,  and  the  parobase  of  a 

site  for  future  extensions.     The  balance  of  eapttal  in  hand  at  the 

6Dd  <A  the  year  waa  £29,597.  IKs.  It)d.     Tbe  groas  revenue  for  the 

VMr  amounte<l  to  £138,267.  Us  6d   against  £116, 4dW.  4a.  in  1S1I6, 

being  an  inoreaee  of  £21,808.  lOt.  M,     The  cost  of  geoeratiou, 

wbicb  in  I89e  was  £52,619.  4*.  9d.,  amounted  in  1897  to  £58,604. 

5t.  4d,,  or  an  increase  of  £5,986.  Oe.  7d.     The  balanoe  to  tbe  credit 

of   the  revenue  acoount,    before  providing    for   depreciation,    is 

£r»K,72L  Ills.     Tbe  directors  have  set  aside  £15,001*  as  an  addition 

to   the  depreciation  account,  carrying  to  the  credit  of  the  net 

revenue  account  the  sum   of    £43  721.     10<».,    which,    witJi    tbe 

balance  brought  forward  from  last  account  and  other  receipts, 

f Biakes  a  total  of  £-t(i,947.  3i.  6d,     After  deducting  debenture  and 

flbare  interest  and    other  charges,    tbeie  appears  a   balance  of 

E22.989.   6i.  6J.     An  interim  dividend  of  5s,  per  share  on   the 

irdinary  rhare  capital  was  paid  on  Oct,  15,  1897,  amounting  to 

U2,475,  and  the  director!  recommend  tbat  a  furtber  dividend  of 

If  a.  per  share  on  such  shares  be  now  paid,  making  a  total  distribu- 

^lioo  of  12".  |>er  share  for  the  year,  or  6  per  cent,  on  the  capital, 

Tbe  dividend  u{)on  the  tiew  shares,  being  for  six  months  only,  will 

be  6s.  ^»er  phare,  or  one  half  the  total  amount  of  dividend  upon  the 

original  shares.     This  will  sbsorb  a  further  sum  of  £21.215,  and 

leave  a  balance  of  £1,774.  6a.  6d.  to  be  earned  forward  to  the  next 

Account.     The  number  of  8-c,p.  lasDps  t applied  by  tbe  ('omtiany 

ilncieascd  during   the  year  IS97  from  3Q8  000  to  960  000.      The 

|DreaeDt  number  of  lamps  oonoid^d  is  374,000,  and  the  applications 

libow  no  signs  of  deorease.    A  report  from  the  Company's  engineer^ 

^  wg  direotor  is  appended,  sbowing  that  tbe  satisfactory  condition 

of    %hb   it*tions«    machinery,   and   plant  baa    been    maintained. 

in  acQordanoe    witb    the    articles  of   as#ooiation,  tbe  following 

diroctors^vix,,  Admiral  of  the  Fleet  Lord  John  Hay,  (;  C.H.,  U . 

Haffisoi)  CHpps,  Emj.,  and  John  Birkbeck  Lubbock.  Esq.— retire 

from  tbe  Board,  ana  are  eliifible  for  re-election.    Tbe  aoditort, 

Meesni.  Deloitte,  l>ovor,  iliiffitbs,  and  Co.,  also  retire,  and  are 

itigible  for  re-electioo. 

Heport  of  JCHgin$€rinff  Dir^fiot,^!  have  pleasure  in  osctif^ing 
tlm»  lobjtot  to  aoraiM  deiwtoiatioti,  tbe  Cotnpany's  itAtuma, 


machinery,  and  plant  are  being  mainlatiied  in  ai 
Tion.  and   have  worked  satisfactorily  op  tO  Ul#  p 
Frank  Bailky,  engineering  director. 

Rftvft.'«rt7e  Aot'orNT,   Vrar  kmixd  D«c.  %U 
Dr.  Genefation  of  Eiectrtcity. 

C^al  or  other  fuel,  including  dues, 
oarriage,  unloading,  storing,  and 
all  expenses  of  placing  tbe  same 
on  the  works £<14,294     1     § 

Oil,  waste,  water,  and  engine-room 
stores... ....« , 4,575  17     I 

Salaries  of  engineers,  saperinten* 
dents,  and  officers ...      2,726  19    2 

Wages  and  allowances  at  geoermtiog 
sUtions 6,0i#  It  10 

Repairs  and  mainteoanoe  as  follows! 
buildings,  £736.  4s.  5d.  ;  engines 
and  boilers,  £5,991.  188.  Ud.  ; 
dynamos  and  exciters,  trans- 
formers, motors,  etc.,  £1,114. 
12s.  id.  ;  other  machinery,  instru- 
ments, and  tools,  £1,060.  13s.  lOd.      9.92S    9    3 

Furcbase  of  current  ,. 1.494    5    4 


tmti 


DistribotioD  of  Electricity. 

Repairs,  maintenance,  and  renewals 

of  mains  of  all  classes,  including 

materials  and  laying  tbe  same  567     6    8 

Repairs,  raaintt^nance,  and  renewals 

of  transformers,  meters,  and  other 

ap(*aratus  on  consumers'  premises  1,278  2  i 
Royalties , — 

Rents,  rates,  and  taxes.. 

Management  Expeosie. 
Direotors'and  trostees' remuneration      3^SS&  16    9 
Salariee  of  management,  secretary » 

engineers,     accountants,    clerk^, 

and  messengers , 5,166    6    6 

Wages  of  meter  readers  and  wiring 

inspectors....... 464  10    0 

Stationery  and  printing    ,  6SiS    4    9 

General  establishment  charges   %S$l    6    2 

Auditors -Board    of    Trade,    £65; 

Company's,  £157.  KM,     ...., 2IS  10    0 


Law  and  Parliamentary  Cb«rs«s» 

Law  expenses «- 653    3    t 

Parliamentary  charges 1,106    1    1 

Special  charges — msuranoee  «*M*»«Mt«.»«*..f*** 

Depreciation  account    .,....*t«.Mm««  * 

Total  expenditure ....•^.... 

Balance  carried  to  net  revenue  ^eooottl  .^.«,»..»««,. 


Sale  of  current « 

Lees  provision  for  bad  and  doubllnl  ^e^lt^ 

Rental  of  meters  and  other  apparatns    


Rents  receivable ...•* 

Net  proceeds  of  work  done  for  and  goods  svppliad 

to  sundry  oonsQ  mere  ^.,,,,  ,.,...,, ..,....•>.,...... 

Surplus     properties  —  rente    and      proHts    aft«s 

deducting  cost  of  repairs,  reots,  rate*,   tAxss, 

and  expenses  of  management 


Or. 


Gknuul  BjiLsiccg  SiTiBr,  Dae  11,  lit?. 


Capital  account — amount  received   .«.. 
Sundry  tradesnaeo  and  otbers,  dii«  on  i 

of  plant  and  macblnery,  fuel,  slcrts^  sic 
Sundry  creditors  on  open  accoents  ,.......,„„ 

Depreciation  aeoooiib v...*...*.^. 

Balance  at  credit  of  not  reveoiae  Mooaoi  ... 


Cr. 

Ca|}ital  aeooent^amounl  expended  for  wnrks  .^..•« 
Stores  on  hand  :  ctial,  £470.  I4e.  lUii.  ;  qII%  wmM, 

etc.,  £^J85.  19«.  lid.  ;  general,  C7.Mk  Oi.  lid  ... 
Sundry  debtors  for  amoenle  {Mid  on  eeonMBl  oi 

contracta  in  course  of  eosapMoil^^.. ,,.... .^.mm^^ 
Sundry  debtors  for  cerreiit  MpfilW   *.,,»«^,o,,.w^ 

Giber  debtors ,.,^*«-m, 

Sospttise  aooottots  waiting  adjaetiasil  >^..»....i^v.« 
Depoaits  (provialnoal  ord«ni  veeiries,  ete.)   *..».,^ 

lovestmeota  at  coeS .................^».^.«« 

Ciflb  •£  b*Qkers  on  depoell  and  earreal  i^cowii... 
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WILLANS  AND  ROBINSON,  LIMITED. 

»:  Mark  Robiofon,  Esq.,  M.I.C.E.  (ohairman) ;  Sir 
i,  Claytoo-East,  Bart,  (deputy-chairman)  ;  CaptaiD  H. 
key,  R.E.  (Ret.),  M  I.C.E.  ;  Lieut  General  Sir  Richard 
y,  K.C.B.,  R.E. ;  Thomas  0.  Lazonby,  Esq.,  J.P. 

half-yearly  report  of  the  directors,  to  be  submitted  at 
lary  general  of  the  Company   to   be  held   at  the  City 

Hotel,  Gannon -street,  E.G.,  on  Wednesday,  March  30, 

p.m.  : 

rritinj?  off  as  depreciation  from  plant,  patentp,  etc.,  the 
S277  8p.  4d.,  aeain^t  £4,162.  lis.  2d.  last  half  year,  and 
terest  upon  debenture  stock,  the  balance  to  the  credit 
and  loee  account  for  the  half-year  (includini;  £1,859. 
iroufht  forward)  is  £16,053.  Od.  lOd.  Out  of  this  the 
propose  that  dividends  be  paid  at  the  full  rate  of  6  per 
annum  upon  the  preference  shares,  and  at  8  per  cent, 
m  upon  the  ordinary  shares,  together  amounting  to 
Ts.  7d.  The  amount  payable  to  the  original  directors,  in 
M  with  the  articles  of  association,  is  £1,832.  5s.,  leaving 

cf  £f  ,512.  18s.  3d.  From  this  the  directors  propose  to 
(XN)  to  the  debenture  redemption  fund,  and  £1,500  to  the 
ind  (against  £1,000  last  half-vear),  leaving  a  balance  of 
is.  3d.  to  be  carried  forward.  The  directors  feel  that 
ftctory  results  of  the  half-year's  trading,  achieved  under 
Jioes  not  altogether  favourable,  coupled  with  excellent 

for  the  future,  justify  them  in  recommending  a  moderate 
if  dividend.  In  accordance  with  the  announcement  made 
t  report,  applications  have  been  invited  from  the  »hare- 
ir  the  balance  of  the  unissued  shares— viz  ,  3,000  prefer- 

3,000  ordinary  shares.  As  required  by  the  articles  of 
•n.  two  of  the  directors— viz.  Mr.  Robinson  and  Capt. 
retire,  but  are  eligible,  and  offer  themselves  for  re-elec- 
e  auditors,  Messrs.  Gooper  Bros,  and  Go.,  also  retire,  but 
le  for  re-election. 


)IRECT  SPANISH  TELEGRAPH  COMPANY. 

K>rt  of  the  directors  of  this  Gompany  for  the  year  1897, 
esented  at  the  general  meeting  to  be  held  in  London 
nst.,  states  that  the  accounts  show,  after  providing  for 
n  and  redemption  of  debentures,  a  balance  to  the  eredit 
B  of  £12,975.  After  adding  the  usual  sum  of  £5,000  to 
ve  fund,  the  balance  will  amount  to  £7,975,  and  the 
recommend  the  declaration  of  dividends  for  the  year 
•  per  cent,  on  the  preference  shares  and  4  per  cent.,  free 
>  tax,  on  the  ordinary  shares,  absorbing  £5.486.  The 
eipte  show  a  decrease  of  £2,927  as  compared  with  the 
,  which  was  an  exceptional  one.  The  reserve  fund  now 
;o  £44,769  In  commemoration  of  her  Majesty's  Diamond 
he  directors  have  granted  a  bonus  to  ail  employ64  in  the 
s  service. 


riNGS  AND  ST.  LEONARDS  ELECTRIC  LIGHT 

COMPANY, 
nual  meeting  <  f  the  ^hMr^holders  of  this  Gompany  was 
be  15Lh  in9t.  at  the  Qaeen'd  H-itel,  Hai«iings,  there  being 
tendance.  Mr.  F.  A.  Lan^ham  (chairman  of  the  Board) 
The  report,  in  which  the  directors  recommend  a  dividend 
ent.,  and  which  has  already  appeared  in  our  columns, 
sd.  The  retiring  directors,  Messrs.  Roddis  and  Ward, 
simonsly  re-elected.  Mr.  G.  Hart  was  elected  auditor  in 
Ar.  Tibbetts,  deceased.  A  vote  of  thanks  to  the  directors 
I  meeting. 


NTBACTS  FOB  ELECTRICAL  SUPPLIES. 


CONTRACTS  OPEN. 

(Spain). — Tenders  are  required  for  electric  lighting  of  the 
kpply  to  the  Mayor  of  Zafra  (Badajos),  Spain. 
■th.— Tenders  are  required  for  alterations  to  tramoars. 
itioQS  apply  Gorporation  Tramways  Office,  Plymouth. 
fftlgliim} — Tenders  are  invited  for  electric  lighting  of 
.    For  particulars  apply  to  the  Mayor  of  Ghent.    Tenders 

bao. 

iMiL>- Tenders  will  be  called  shortly  for  electric  installa- 

Bgkl  and  power.     Particulars  may   be  obtained  from  the 

f  the  town 

s-nder-L^rB*.— The  Gorporation  invite  tenders  for  the 

Of  sf  premises  in  the  borough.     Tenders  by  April  5.     For 

in  refer  to  our  advertising  columns. 

■Iiad.-Tbe    Vestry    invite    tenders    for    the    supply, 

,  tod   ereciioo    at    their    central    station,    Liihos-road, 

r-rosd,  of  various  plant.     Tenders  by  March  31 

ia  (AostimllA).— According  to  the  Victorian  CofUrartorn 

tlw  Government  will  shortly  advertise  for  tenders  for 

f  dsctric  light  cables  and  fittings  for  the  railway  depart- 

^— The  Derby  School  Board  are  prepared  to  receive  tenders 
betric  wiring  of  their  Traffic-street  Board  School,  Derby. 
If  April  11.    For  particulars  refer  to  our  advertising 


(V!nuM«).— Tenders  are  invited  for  lighting  the 

rinferidty  or  otbarwise.    Particulars  are  to  be  obtained 


from,  and  tenders  addressed  to.  Municipal  AnthoritieB  at  abeve 
place  (Department  Loire)  by  March  31. 

Ipawlch  —Tenders  are  invited  for  the  supply  of  electric  lighting, 
wiring,  and  plant,  including  the  boiler  and  engine,  for  the  Guar- 
dians of  Ipswich  Union.  Applications  to  be  sent  in  so  as  to  be 
received  by  29[»h  inst.  to  Mr.  A.  G.  Vulliamy,  clerk,  6,  Tower-street, 
Ipswich. 

MadrAS.— The  Secretary  of  State  for  India  in  Gonncil  announces 
that  the  time  allowed  for  the  receipt  of  tenders  by  the  Ghief 
Engineer  for  Irrigation,  Madras  for  the  utilisation  of  water 
power  of  the  Periyar  Lake  has  been  extended  from  Oct.  31,  1897, 
to  July  1,  1898. 

Seralag  (Belgiiim). — Tenders  are  invited  for  electric  installa- 
tion for  public  and  private  lighting  and  for  power  transmission 
for  30  years,  to  commence  from  Feb.  1  1899.  Particulars  are  to 
be  obtained  from,  and  tenders  addressed  to,  Municipal  Authorities 
at  Seraing,  Bel(<ium,  by  April  1. 

Alexandria  (Bgyfyt).— Tenders  are  invited  for  indiarnbber  tubes, 
etc.,  for  the  Post  and  Telegraph  Department.  Specifications  may 
be  obtained  from  and  samples  inspected  at,  the  Gabbary  Stores, 
and  tenders  are  to  be  addressed  to  the  President  of  the  uouncit  of 
Administration.  Gairo,  by  March  28. 

Badajos  (Spain).  ^Tenders  are  required  for  the  sole  right  of 
public  lighting  by  electricity  for  20  years.  The  deposit  required 
is  700  pe^tas  (.350  provisional).  Particulars  are  to  be  obtained 
from,  and  tenders  addressed  to,  the  LohiI  Government  Administra- 
tion Department,  either  at  Madrid  or  Z^ra.  Tenders  by  March  29. 

Derby. — Tenders  are  inviiyed  by  the  Gorporation  for  electric 
wiring  of  their  Ford  street  yard  and  premises  Specifications, 
etc..  may  be  obtained  from  the  Engineer  and  Manager  of  the 
Electric  Lighting  Works,  Sowter's-rpad,  Derby,  on  prepayment  of 
£1.  Is.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Tenders  to  be  addressed  to  Mr.  H.  F.  Qadsby  by  April  12. 

Bonmemontli. — Tenders  are  required  for  motor  vehicles  for  the 
collection  of  house  refute,  street  scavenging,  and  conveyance  of 
road  materials.  Specification,  etc.,  aocompailted  by  drawings, 
should  be  delivered  at  the  office  of  Mr.  F.  W.  Lacey,  M  I.G.E., 
borough  engineer  and  surveyor,  Municipal  Offices,  Bournemouth, 
in  a  cover  marked  '*  Tender  for  Motor  Vans,"  by  April  4.  Out- 
line specification  and  form  of  tender  can  be  obtained  on  applica- 
tion to  the  Borough  Engineer *s  Office. 

Darwen.  —Tenders  are  invited  by  the  Gorporation  for  (A)  auick- 
re volution  steam-engit.es  and  dynamos ;  (B)  steam  and  exhaust 
pipes,  etc  ;  (G)  accumulators ;  (D)  switchboards,  balancing  appa- 
ratus, etc. ;  (E)  underground  mains,  etc  ;  (F)  arc  lamps,  pillars, 
etc.  Gonditions,  etc.,  may  be  obtained  at  the  offices  of  the 
Borough  and  Electrical  Engineers,  on  paj^ment  of  £2  per  specifi- 
cation, or  £5  for  the  entire  set  of  specindations,  which  sum  will  be 
returned  on  receipt  of  a  bona  fide  tender.  Tenders  by  noon  on 
March  28 

LoBdoB.  &W..— The  Secretary  of  State  for  VVar  is  prepared  to 
leceive  offers  in  writing,  accompanied  by  competitive  designs  and 
specifications  for  the  supply  of  portable  electric  search-light 
apparat  us.  General  particulars  as  to  requirements  can  be  obtained 
on  application,  either  by  lettor  or  personally/- to  A.  Major,  director 
of  army  contracts.  War  Office,  Pall-malU  S  W.  The  offers  and 
designs  must  be  delivered  at  the  War  Office,  Pall-mall,  London, 
S.W.,  by  April  27,  addressed  to  the  Director  of  Army  Gon tracts, 
and  marked  on  the  outside  "Designsfor  Search- Light  Apparatus  " 

Leyton.— Toe  Gouncil  invite  tenders  for  the  supply  and  erection 
of  (No.  1)  two  dynamos,  one  continuous-current  balancing  trans- 
former ;  (2j  two  gas-engines  and  connections  ;  (4)  switchboards. 
Specifications  to  be  obtained  fiom  Mr.  H.  Gollings  Bishop,  the 
electrical  engineer,  Gathall-road,  Leytonstone,  on  and  after 
March  21,  on  payment  of  £2.  28.  for  each  copy,  which  sum  will  i>e 
refunded  upon  the  receipt  of  a  bona  fide  tender.  Tende^s,  accom- 
panied by  a  £10  Bank  of  England  note  to  be  enclosed  with  the 
tender  and  to  be  forfeited  if  the  tender  is  withdrawn  before  the 
contract  is  signed,  must  be  received  at  the  Town  Hall,  Ley  ton, 
Essex,  by  April  4. 

Vloto  la  (Aiutrall^). — Tenders  are  invited  by  the  Gouncil  of 
the  city  of  Hawthorn  for  the  supply  and  erection,  or  for  the 
supply  only,  of :  (Section  A)  buildings  only ;  (B)  boilers,  water- 
heator,  pumps  ;  (G)  engines,  dynamos,  switobboard,  mains,  sub- 
mains,  transformers,  meters,  arc  lamps,  insulators,  testing 
instruments  ;  (D)  supply  of  poles  and  their  erection  ;  running  <3 
the  plant  for  three  years.  Specifications  and  forms  of  tender  can 
be  obtained  at  the  office  of  the  Agent-General  for  Victoria,  Lieut. - 
General  Sir  Andrew  Glarke,  G  G.G.M.,  Victoria  Office  15, 
Victoria- street,  Westminster,  London,  S.W.,  on  payment  of 
£1.  Is.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Sealed  tenders,  endorsed  "Tender  for  Electric  Lighting,"  and 
addressed  to  the  Mayor  of  Hawthorn,  Victoria,  Australia,  on 
June  24,  at  5  p.m. 

RESULTS  OP  TENDERS. 

London,  &S.— The  tender  of  the  Private  Wire  and  Telephone 
Installation  Gompany,  for  telephones  in  Guy's  Hospital,  has  been 
accepted. 

West  Ham.— We  are  informed  that  Messrs.  AUingham  and 
Fennell's  tender  of  £1,139.  15s.  for  the  wiring  of  the  public 
buildings  on  the  *'  Nomorfyre  "  system  is  under  consideration. 

WlmUedOB.— Messrs.  Henley's  tender,  corrected  from  £15,792 
to  £15,000,  has  been  sealed  by  the  GounciL  Re  Mr.  Burgess's 
tender  of  £3.386  and  that  of  Messrs.  Minter  at  £2,990,  the  resolo- 
tion  in  favoiir  of  acceptance  of  tbe  fonaei  haa  V^f^nT^M^^^^ 
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Miidd#r«ftttld.  —  Th«  County  Borough  Council  have  acoepted  the 
tender  of  Metarf.  Slemeoe  Brofl.  and  Co  ,  Llinited,  for  the  «upply 
of  fcwo  eetf  of  fpenermtinf;  plant— -Siq me na  altern&turi  with 
McLaren  eoginea — at  the  price  of  iC  13  1)54,  the  firat  set  to  be 
delivered  in  eight  months  from  the  receipt  of  the  order. 

QUmgtm.—The  foUowioir  offers  have  been  aooepted  by  the  Cor- 
poration :  (1)  the  oltfjr  by  Meesrs.  Lalnfr,  Wharton,  and  D  iwn,  for 
one  engine  and  dynamo  of  1(H)  h  p.  at  the  pi  ice  of  £5,064  ;  {2}  the 
offer  by  Meesr*.  MiTleep,  Watson ,  and  Vary  an  CoTripauy,  Limited, 
for  one  entwine  and  dynamo  of  40*1  h.  p,  at  the  price  of  £1 ,970  ;  (3)  the 
offer  by  Me»«rff,  Mavor  and  CouIikid  fur  one  enf^ine  aoiJ  dynRtno  of 
900b. p.  at  (he  price  of  £5,775;  and  (4)  the  offer  by  Mes^r^ 
Mirfleep,  Wat»on«  and  V'aryan  Company,  Limited,  for  one  engine 
and  dynamo  of  2(H>  b.p  at  the  price  of  £1,265. 

Weal  Derby.— Tenders  have  been  accepted  by  the  Weat  Derby 
Board  of  iTimrdiana  for  the  following  work  in  connection  with  the 
lighting  of  the  Mill-road  Infirmary :  (Contract  No*  1)  Me^ara 
Fawcett,  Preston,  and  Co..  Liverpool,  two  dry-back  return  tube 
boilers  each  to  evaporate  4,*JiM)lb.  of  water  iier  hour,  £1,075  ;  (2) 
Meaara.  Scott,  Anderaon,  and  Beith,  Sheffield,  three  50'b.h.p. 
ooupM  enfrtnea  and  dynamoa,  one  booster,  two  feed  pump^,  one 
feed  water  heater,  one  switchboard,  ateam  etc.,  piping,  tank#.  etc., 
£2  0R6;  (3>  Chloride  Electrif^al  Storaj^e  Syndicatp,  Manchester, 
one  aeeondary  battery  of  9(JiJ  ampere  hou re  capacity,  £440  ;  {4) 
Meaara.  W,  and  J,  fiobinson,  Bootio,  wiring;  of  infirmary,  admin- 
istrative buildinc^s,  and  nur^ea'  home,  and  cable  connections  from 
the  main  awttchboard  to  above  buildinga,  £1,41L 


BUSINESS  NOTES 

Sxe(l«r« — The  City  Council  have  decided  to  borrow  £7tOOO  for 
additional  plant  and  cables. 

Zhirluim. —The  erection  of  an  electric  lif^hting  station  is  in  oon- 
templaiion  by  the  ga^  company. 

Broakla-Fall  Aro  L&mp,  Limited. —The  tranafer  books  of  thia 
Company  are  now  closed  until  April  4, 

▲beNlMR.^  West  Parish  Church  is  to  have  the  electric  lifrht,  and 
half  the  initial  expense  of  £ldO  ia  to  be  borne  by  the  Kirk  Session. 

Bimdferd.'-The  City  Conncil  have  appointed  Mr,  O,  F.  S^jencer, 
of  WaJeall.  manager  for  the  Bolton-road  and  Great  Horton  electric 
irafhs. 

BftmrnaraaaUh.  ^ At  the  last  meeting  of  the  Veatry  the  Electric 
Lighting  Committee  asked  for  a  loan  of  £31 /HK)  to  extend  the 
electric  lighting  worku,  and  it  was  agreed  to^ 

Saete-B  Teleg^apb  Company,  LlBill«d.  — The  naual  interim 
dividend  of  2e.  6d.  per  share  on  the  ordinary  sharra,  freu  of  tax, 
io  feepect  of  tho  (juarier  ended  Dec.  31  is  announced. 

WU^a^e  «&d  RoMaaoa,  Limited  —The  general  meeting  of  this 
Company  will  be  held  in  London  on  the  CKich  inst  The  ref >ort  to  be 
presented  at  the  meeting  will  be  found  in  another  column. 

Feplar.  -  A  reaolation  to  rescind  the  decision  of  the  Board  of 
Woi^s  to  act  at  once  upon  its  provisional  order  and  aupply 
electricity  within  their  area  has  been  defeated  by  two  to  one* 

Maidwilie^d  —  The  report  of  the  Electric  Lighting  Committee, 
amonded  to  read  that  £75  be  included  in  the  eatimatee  for  the 
ptifpQM  of  appointing  a  ooniolting  engineer,  haa  been  carried. 

Bampetead.— The  fluardiaoa  have  decided  to  ask  a  fi*m  of 
electric^il  engineera  to  prepare  plans  and  specification  a  for  wiring 
the  whole  of  the  Hampatead  Workhouse  for  the  electric  light. 

Stlrllag.  — The  Police  C'Cmmiaaionera  have  asked  Mr,  R,  F. 
Yorke,  electrical  engineer,  Stirling,  to  report  on  the  water  pjwer 
available  at  their  reservoirs  for  the  electric  aupply  of  the  town. 

KecB«vaL—W^e  are  informed  that  the  offices  of  the  syndicate 
making  the  Cowper  Colea'  parabolic  retlectora  have  been  removed 
from  2,  Carteret  street  to  38   Victoria- street,  Westminster,  S.W. 

Swaaaaa  —The  committee  are  ooosidering  a  report  of  Mr. 
Manville  on  the  electric  lighting  of  the  borough,  and  a  separate 
report  from  the  borough  surveyor  on  the  dust  deetructor  part  of 
the  question. 

Rama#ata.~It  was  announoed  that  the  Board  of  Trade  on 
Friday  last  confirmed  the  order  authorising  the  construction  of 
the  Isle  of  Tbanet  light  railway,  but  it  apfjears  that  the  etatement 
was  not  correct. 

Cempetlilom,  PHres  of  an  aggregate  of  iC120  are  to  be  awarded 
for  the  boat  plans  and  estimates  of  an  electricity  station  to  be 
worked  by  water  power.  For  particulars  apply  to  the  <>oveniment 
of  the  Canton  Friboorg,  Switiserland.     0(>on  until  April  3(> 

D.  Smee  Feeblee  aad  Ge^,  Sdla^iirib.— We  are  informed  this 
firm  ia  taking  up  electrical  manufacture,  and  that  Mr.  R,  & 
Portheim  ia  viittmg  the  United  Statea  on  their  behalf  in  order 
to  inveatigate  the  latest  American  practice  in  electric  transmission 
of  power. 

denroek.— The  report  by  Mr.  Mnoro,  elactiical  engioMr,  juat 
aubmittad  to  the  Commissionsra  atatea  that  the  ooatof  an  installa- 
tion, including  plant  for  the  lighting  of  the  whole  bnrgh  and  the 
erection  of  16  arc  lamps  along  Shore  and  Kempook  streets,  would 

bt£S.eua. 

W—rt«gte«. —At  a  meeting  of  the  St,  Mary  Abbotts  Vestry  on 
the  23rd  tnat, ,  the  KotUng  Hill  Electric  Lighting  Company  and 
Uie  House- to- House  Electric  Li^bt  Supply  Com|)any  reomved 
ptimWoo  to  extend  their  mains  in  various  places  subjeet  to  the 
1  ooodllions. 


rallies 
mt  «^ 


Kewlegtea.^The  Vestry  have  decided  to  open 
account  with  the  treasurer  for  tlie  eleolHe  Itgllimr  ■ 
in  accordance  with  the  requirements  ol  tJl#  Boaiil  of 
to  accept  the  oiler  of  the  treasurer  to  place  ai  Mhm 
the  Veatry  £5,4NN>,  pending  the  completion  of  a  loas. 

Xleot  te    tnatal^area  Cempaay.  — This    CompMif 

lOO.OCiO  ahate»<  of  £1  each,  and  ha-*  b«en  formad  ior 
of  making  jnjtallatii>nj»  of  electric  plant  for  lifffctil 
purposes  in  public  institutiona,  hotela,  mtUs,  CadloHi 
warehouses,  shops,  etc,  on  the  hire-purebaae  syeleai  « 

Brlglitea,— An  electricity  main  is  to  be  laid  in  Tlo 
at  an  estimated  cost  of  £50,  and  the  lamps  in  that  0 
by  electricity  instead  of  by  gas,  A  movable  woodef 
screen  i«  to  be  const'  ucted  for  the  purpose  of  keepia 
tho  running  machinery  at  the  electricity  station  at  a 
cost  of  £30. 

HendoD.-On  Satnrdav   Mr,   G,   A.    H.  FilsgtfAld 
Bouffhey,  C  S.L,  Light  Railway  C'Ommissiooer^,  ooocli 
days'  public  enquiry  into  the  light  railway 
miaaioners  decided  that  the  neoeeaity  for  the  raili 
proved,   and  they  therefore  declined  to   irrant 
construction. 

KetrepoUtan  Zla  t  ia  Supply  OeiBpaiijr,  Li! 
eleventh  ordinary  general  meeting  of  this  Corouaaiy 
on  Tuesday,  29th  inst.,  at  Winchester  House.  The  I 
presented  at  the  roeettne  will  be  found  in  aoaihar  oeH 
transfer  regiaters  of  the  ordinary  and  new  ordiaaiy  i| 
Company  are  cloied  until  the  29Lb  inst,, 

Alexandra  Palaee  — The  Alexandra  Palaoe,  at  M 
will  be  opened  again  on  Good  Friday,  An  elertfie  rali<^ 
to  carry  passengers  from  the  railway  atatum  lollie  ptll 
which  is  a  considerable  distance  off*  has  bam  laid  dov 
IB  on  the  overhead  trolley  system  The  earn  will  ha 
long,  and  will  each  teat  60  people.  Thia  is  tba  flnt  H 
kind  that  haa  been  fitted  in  London. 

Cmawlelt  —  At  the  District  C^ounctl  meeting  a  hm 
took  place  as  to  the  letters  and  interviews  with  Mr,  O 
son  on  the  proposed  tramways  eirtention  c|qeetfap>a»4l 
they  ecu  Id  come  to  terms*  Several  probmiaary  Mpol 
ent«^red  into  on  the  understanding  that  the  rigbta  aa 
of  the  fiarishionera  ahould  be  respected,  Tha  qasti 
fallen  through,  and  the  proposed  poll  of  tba  parM  «i 

Moreoambe.— The  award  of  Mr.  Tbarefiald  aad  1 
made  in  the  reference  to  arbitration  respecting  th#  H 
deducted  from  the  price  of  the  plant,  apparatoi^  «li 
from  the  Morecambe  Electric  T  '  '  -^  Power  Ooiapl 
for  detenoration  and  Hriic!ei»  n  e  ihe  data  of 

has  been  published.     The  amou:.  .Jed  to  the  Gto 

be  deducted  for  deteMoratiun  wss  £1,144,  IQa,,  and 
miselne  £34.  lOa,,  making  a  total  of  £l,l7f». 

Dorking,— The  Clerk  reported  to  the  Urban  Dfi 
that  2o9  of  the  ratepayers  bad  vote!  for  tbe  Cowiii 
undertaking  the  carrying  out  of  the  electric  light  la  I 
195  in  favour  of  a  company  doing  the  work,  Forll 
ratepayers  had  either  objected  to  any  systeeB  or  ti 
voting  cards  blank,  Tbos  501  of  the  elaolaia  Qiii< 
1 ,600  bad  voted  on  the  question,  A  motieii  «9  poiApoi 
consideration  of  the  whole  queeiUon  until  IbiaMwl 
into  office  was  carried. 

Baetaaj,-The  fate  of  tba  daolrio  liglilivK  i 
undecided,  and  there  does  not  eeoBi  Io  ba  sag 
prosfject  of  the  Vestry  taking  a  deeklad  slafx  TW 
tho  joint  committee  for  handing  o«^ar  the 
dust  destruc tors  to  one  of  tbe  three  Anas  who  t 
oat  the  acheme  have  been  diacuasad  bv  tbe  Vestry  §m 
time  in  oommittee.  After  two  hours*  beatad  diaBMil 
•eem  to  have  got  no  nearer  to  a  satUaoMim  aad  hf 
vote  tbe  question  was  a  ;ain  adjooraad  far  a  fartalgbi 

LambsftlL-^The  Clerk  (Mr,  H«  J.  Saiith)  iteiad  al 
meeting  that  the  preamble  of  the  Oily  aad  Brtittwi 
had  been  passed.  Tbe  railway  oonld  mas  ba  now  bi 
been  instrumental  in  geUing  claoass  leeart4d  la  tba  I 
the  maximum  workman's  fare  itom  Hd,  lo  Id.,  aad 
company  to  promise  to  run  not  llM  iIhui  If  Iraiaa 
o'clock  in  tbe  morning  at  a  btMpmmy  par  mH^  Thi  i 
alaoagfiad  toiatoo  rtliani  ttdKala  13  doabla  Hn  m 
single  fara  bafora  eavan  e'eloeli,  Mob  Mkatm  lo  l»o  i 
time  during  the  day  U  watratolv«d  loaalar  Utoate 
on  tbe  minutes. 

Appatatmaata  VaoaBt,--Tbe  CorporaUaa  of  Br^ 
a  working  elecincj^t  eitL'ineer  to  lank  aflaraa  fneiatiiii 
&W)  to  TC)i»  lamp*,  tncladiiur  abool  30  a««  ] 
must  be  thurutighly  irertM  la  workiaf  4 
to  keep  the  plant  io  ptvp^r  repair* 
expe'ience,  and  wagos  raquired,  witib  copia*  of 
moniahi,  to  be  sent  to  the  Town  Clerk,  Brigboaai^  | 
endorsed  '*  Engineer/*  from  whom  alt  lafoffmatAaa  oai 
Fart icu bra  of  other  vspenejoe  will  be  fooad  ia  uma 
noubty  at  Dswsbory  and  ooa  by  tW  BiHIsli  Klaa 
Company,  Limited. 

SontftpoH. -Colonel  C.  H.  Laasd,  CB  «  baU  oa  m 
South  port  Town  HafI  oa  fVlday  tail,  oa  bobalf  \ 
Government  Board,  iato  an  applioallna  bf  tba  Bai^ 
Couficil  for  powtt  to  bortow  £:^.17ll  lor  elaelrtoli 
electric  litfht  extanaioea  oooiiet  id  tbe  ararttea  fli  a  tH 
and  alternator  oombtoadi  tba  bfiaf  down  al  twa  m 
the  town»  sod  vaHoos  vorba  i 
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_  )  in  tha  demand  for  electricity,  the  number  of  S-c.  p. 
pg  eenneoted  havinff  grown  from  534  in  March,  1895,  bo 
^r«3h.  1896,  while  Uiere  are  applications  for  2,000  more, 
i^0cS  that  the  proposed  extensions  will  meet  the  require- 
9  e^own  for  18  months  or  two  years. 

^J^  report  of  the  Light  Railways  Committee  was 
,  ^M»  Town  Coancil  on  the  22Qd  Inst.  The  report 
,0    following  recommendations :    (1)    That   the  Town 

^btit  own  expense,  construct  and  electrically  equip 
tramway,  or  light  railway,  from  Qaeen's  Cross  to 
tb  the  consent  of  the  local  antbority  of  Rowley  Reif  is, 
^B.0kt  authority  should  object,  to  the  boundary  in  that 
[  ^be  borough  of  Dudley ;  (2)  that  the  town  clerk  be  au  tho- 
skplcy  counsel  and  tfOce  whatever  steps  the  Railway. 

ajftd  Electric  Lighting  Committee  deem  desirable  to 
^applioation  of  the'3ritish  Electric  Traction  Comp&ny 
:  to   construct  the  branch  line  from  Queen's  Cross  bo 

The  committee  baring  considered  the  question  of  e]oc 
log  in  the  borough,  recommended  that  the  system  shuulcj 
a  out  without  dttay. 

lfa.^Th6  following  recommendations  of  the  Lighting 
i^bsTe  been  adopted  by  the  County  Council :  "  The  com- 
NOommoDd  that  application  be  made  to  the  Local  Govern - 
leiid  for  esnotion  to  borrow  £1,000,  the  sum  to  be  paid  bo 
lab  Thomson-Houston  Company,  Limited,  upon  the  Corpo- 
IdoDg  over  the  works.  Under  the  provisions  of  the  Cry«ital 
Dblrict  Electric  Lighting  Orders,  1890  and  1894,  the 
1  sov  have  power  to  acquire  so  much  of  the  compaoy's 
ikiiy  ai  ii  within  the  borough.  The  committee  therefore 
MDcTtbat  Prof.  Kennedy  t>e  requested  to  report  upon  tbi^ 
kioo,  ha?iiie  in  view  the  provision  of  a  supply  of  current  to 
rth  NorwoMl  district  as  well  as  Upper  Norwood.  The  com- 
hrtlMr  rtoommend  that  Prof.  Kennedy  be  also  requested 
It  ODOD  the  cost  and  best  mode  of  an  extension  up  tbe 
i40id  18  far  as  the  Thornton  Heath  pond." 

Iirrtdd.— At  the  monthly  meeting  of  the  County  Borough 
itwaa  stated  that  the  users  of  the  electric  light  bad 
d  daring  the  month  from  618  to  632,  and  there  was  an 
I  of  17,013  units  used,  or  40  per  cent.,  on  the  corresponding 
if  f  ebruary  last  year.  The  town  clerk  had  reported  to  the 
I  lighting  Committee  that  he  had  again  applied  to  the 
te-Gooeral  for  a  license  authorising  the  Corporation  to 
■Un  the  telephone  system  In  the  borough.  The  appUca- 
I  now  under  consideration.  The  General  Purposes  Com^ 
ad  alto  passed  a  resolution  supporting  the  cUim  of  tb« 
stall  Telephone  Company,  Limited,  for  a  license.  Ths 
M  hid  fnither  resolved  to  communicate  with  Sir  J .  T. 
■16,  M.P.,  upon  the  subject  of  the  application  m%de  to 
■liter-General,  with  a  view  to  its  being  brouj^ht  un  )er 
Mof  Parliament.  The  Council  approved  the  commi!«tee*s 
tsga 

iH—At  the  last  meeting  of  the  Rural  District  Council  the 
Lwhting  Committee  reported  that  the  number  of  coo- 
It  the  end  of  February  was  104.  They  regretted  to  report 
IT  pifing  interest  on  loans  and  providing  sinking  fund 
a  •  deficiency  of  £631.  17s.  7d.  This,  with  the  toss  of 
u  lOd.  on  the  previous  year's  working,  made  the  total 
7  of  the  undertaking  up  to  Dec.  31  last  £977.  Is.  5d..  and 
WW  to  meeting  the  same  the  Finance  Committee  had  been 
d  to  include  in  the  next  rate  estimate  the  sum  of  £40()  in 
hereof.  The  Board  of  Trade  bad  asked  the  Corporation 
^htit  reasons  why  the  Board  should  not  dispense  with  the 
of  the  Corporation  to  the  application  by  the  Midland 
Corporation  for  Power  Distribution,  Limited,  and  the 
rk  had  replied  that  t^e  Council  strongly  object  to  the  pro- 
the  company  to  supply  electricity  within  the  borough.  The 
M  adopted. 

if.~A  deputation,  appointed  for  the  purpose  by  the 
I  eooncil  of  the  Tradesmen's  Alliance,  waited  on  Mr. 
OB,  of  the  Wokipg  Electric  Supply  Company,  with  the 
)|et  better  terms  than  the  8d.  per  unit  now  paid  to  tha 
f.  Mr.  Shrimpton  said  the  charge  in  his  opinion  was  tiot 
!•  As  for  better  light,  a  new  cable  was  to  be  put  in 
idy  for  the  Woking  main  circuit,  and  this  would  havo 
*  of  improving  the  illuminating  power  of  the  light.  A 
tdiboara,  costing  some  hundreds  of  pounds,  was  also  to 
M,  and  woula  prevent  the  present  fl>ictuation.  At  a 
■Ntiog  of  the  executive  council  on  Monday  night,  the 
'  theooDference  was  reported,  and  was  generally  recrarded 
^biMfeory.  It  was  decided  to  write  to  Mr.  Shrimpt-on 
^  attention  to  the  system  of  discounts  at  Guildford, 
J^thit  for  the  present  the  alliance  would  be  satisfied 
Uir  arrangement,  if  the  company  would  consent  to  its 

A— At  bke  last  meeting  of  the  Parish  Council  Mr.  Lloyd 
liMBiitkMi  of  lighting,  and  said  the  result  of  the  recont 
m  Batter  was  the  outcome  of  ignorance.  He  believed 
IMdid  not  understand  the  matter,  and  his  opinion  was 
iWirtsnity  should  be  taken  at  the  annual  parish  meetitig 
■•■alter  plainly  be'ore  the  parish.  If  the  people  under - 
feat  while  they  were  without  gas  or  electrical  lighting, 
■ant vas  impossible,  they  would  be  more  inclined  to  look 
■ttar  hi  a  sensible- manner.  He  thought  the  arrangements 
'the opportunity  of  makins  with  the  Walsall  Corporation 
i  iMfaetory.  He  askea  if  the  chairman  would  make 
iAHsteoMot  at  the  next  parish  meeting,  giving  the  fuU 

Wfehal  iriien  the  noatter  was  reintroau<^,  as  it  surely 
WDold  111019  tbonnighly  understand  the  question. 


Several  members  approved  of  this  snggcfttioo,  and  it  was  tacitly 
understood  that  Mr.  Lloyd  would  upeak  on  the  matter  at  the 
annual  meetini;. 

Oeata  Blca  Zleotile  ZJglit  atid  Traetloti  Company.— The  CtMita 
Rica  Electric  Light  and  Traotton  Compaoy,  Limited^  haii^e  IfiBoed 
thia  weekj  at  9<)  per  cent..  £130,0O()  5  per  cent,  first  debenlurcR  of 
£5i)  and  £l(K)  each,  payable  at  par  in  50  years,  redeemable  at  the 
Company ^s  option  at  any  time  on  six  months'  notice  at  105  per 
cent  The  Company  baa  a  share  capital  of  £130  000,  in  £1  Bbares, 
and  it  has  been  for  mod  with  the  object  of  supplying  elect;  ic  Light 
and  electric  traction  In  San  Joti^  the  capital  of  Costa  Rica,  and  of 
slectric  lifibt  In  Cartago.  The  Company  will  take  Over  from  the 
vendor  all  the  shares  of  the  local  company  (£64.),(KX))  owning  the 
existing  electric  light  system  of  these  two  cities  and  supplying  in 
San  Joie  the  public  arc  lighta  and  2,000  incandescent  lights  (the 
equivalent  of  4  OOo  S-c.p.  lamps},  and  in  GarCago  the  public  arc 
lights  only*  The  contract  provides  for  the  carrying  out  of  con* 
fiiderable  ex  tensions  aud  an  electric  tramway  at  San  Jo«e»  to  cost 
£27,0t>0  The  purchase  prioe  is  £107.000  cosh  and  all  the  Com- 
pany's E^hare  capital,  leaving  from  the  [.re^nt  Iseue  £10|000  as 
worKing  capital. 

Bournemontb. — The  Joint  Fier,  Winter  Cvardene,  and  Parks 
Cotntnitice  have  considered  a  report  by  the  Burveyor  and  a  letter 
from  the  engineer  of  the  Bournemouth  and  Di@triet  Electric  Supply 
Company  on  ihe  question  of  the  electric  lighttntf  of  the  pior  and 
gardens,  and  have  recommended  that  the  pier  and  lower  pleasure 
^ardeni  be  lighted  by  electricity,  subject  to  satisfactory  terms 
being  made  with  the  electric  supply  company.  At  the  Council 
meeting  it  was  proposed  :  **  That  stape  be  taken  to  ascertain  at 
what  price  the  electric  supply  company  will  supi>ly  and  maintain 
an  installation  and  supply  electric  current  at  tne  pier  and  lower 
gardens  up  to  the  square,  in  accordance  with  the  scheme  in  the 
borough  surveyor'^s  report,  under  a  contract  for  foor  years,"  An 
amendment,  however^  was  carried  to  the  effect :  *'  That  the  neces- 
sary installation  be  laid  by  the  Corporation^  at  an  estimated  cost 
of  £800^  and  that  application  be  made  to  the  Local  Govommmit 
Board  for  sanction  to  borrow  the  amount,  and  that  the  surveyor 
be  instructed  to  obtain  tenders  for  carrying  out  the  work/^  After 
some  discussion,  the  (.Council  adopted  the  report, 

Xxtenalona  of  Mains  — At  the  London  County  Council  meeting 
notices  from  the  Vestry  of  St.  Paocras,  under  the  H%  Pancras 
Order,  1883,  of  intention  to  lay  various  maioe,  were  approved  of, 
A  notice  from  the  County  of  London  and  Brush  Provincial 
Electric  Lighting  Company^  under  the  Bouthwark  Order,  18^,  of 
intention  to  lay  high  and  low  tension  mains  in^  and  at  several 
places  across  various  streets,  also  to  construct  nine  transformer 
boxes,  which  was  disapproved  by  the  Council  on  Feb.  ISlaatat 
the  reqaest  of  the  Yestry  of  St.  George- the- Martyr,  Southwark, 
the  local  authority  oF  the  district  concerned,  was  formally  dis- 
approved of.  Notices  from  the  same  company,  under  the  Wands- 
worth Order,  18^2|  of  intention  to  lay  low -ten  si  on  mains,  and  of 
similar  notices  of  the  Charing  Cross  and  Strand  Electricity  Supply 
Corporation,  the  Notting  Hill  Electric  Lighting  Company,  the 
House-tO' House  Electric  Light  t^upply  Company,  and  the  Metro- 
politan Electric  Supply  Company  were  approved  under  the  usual 
conditions.  With  regard  to  a  notice  from  the  Vestry  of  Islington, 
under  the  Islington  Order,  1893,  of  intention  to  lay  certain  mainsi 
the  Vestry  is  the  undertaker  under  the  order,  and  the  Council 
haa  no  power  of  approval  or  di^pproval  of  the  works. 

Teea  side. — The  Middle^brouffh  and  Stocki4m  Bvening  Tdegrapk 
says  that  the  work  of  laying  the  cable  in  connection  with  the  new 
Tees-side  electric  tramways  U  progressing  very  speedily.  It  has 
now  been  laid  down  along  the  footpath  from  Norton  to  opposite 
Church-row,  Stockton,  The  standard  street  post«  have  received 
their  first  coat  of  paint,  and  now  present  a  much  more  pleasing 
appearance  to  the  eye.  When  the  painters  have  finished  with  the 
decoration  of  the  [K>sts,  which  will  he  of  a  somewhat  ornate 
character^  they  will  look  handsome,  and  add  local  colour  to  the 
thoroughfares  through  which  the  tramways  will  pass»  The  work 
at  the  power-house  at  the  depot  in  Bridge-road.  Stockton,  is  now  in 
a  forward  state,  Mr.  Holliday  and  hi^  Htatf  having  spared  no  eflfort  in 
pushing  on  in  all  departments.  The  machinery  ana  plant  are  bein^ 
rapidly  laid  down,  and  all  the  arrangements  completed  and  closed 
up  against  the  time  when  the  preliminary  trials  wiU  have  to  be 
made*  It  is  satisfactory  to  note  the  record  way  in  which  every* 
thing  has  been  done  from  its  inception  to  its  finish,  and  when  the 
history  of  the  Tees- side  line  comes  to  be  written  it  will  be  found 
that  as  a  piece  of  scientific  engineering  work  on  snch  a  large 
scale  it  will  take  a  foremost  place  in  the  annals  of  constructive 
skill  and  ability  in  this  or  probably  any  other  country;  The  credit 
of  all  this  is  doe  to  Mr.  Clifton  Robinson,  the  able  and  resourceful 
engineer  of  the  company,  and  hie  talented  second  in  command,  Mr, 
Hoiyday^  who  have  heen  backed  yp  manfully  by  the  beads  of  the 
departments. 

Naatwteti. — Mr*  Clogg,  representing  the  Birmingham  Inatal- 
lation  Company,  attended  the  last  meeting  of  the  Urban  District 
C<}uncilt  and  gave  some  information  with  respect  to  the  company's 
scheme  for  the  introduction  of  the  electric  light  ai>  Nantwieh. 
The  company,  he  said,  was  prepared  to  light  the  Councirs  lamps, 
150,  for  certain  hours^  upon  an  annual  payment  of  £330.  They 
were  al&o  prepared  to  provide  electric  lignt  to  private  consumers 
at  a  cost  of  7d.  per  Board  of  Trade  unit,  and  public  lighting  at 
4d,  per  Board  of  Trade  unit.  The  whole  cost  of  the  works  he 
eati mated  at  £B»0O0,  and  what  the  company  proposed  to  do 
with  the  consent  of  the  Council  was  to  apply  for  a 
Board  of  Trade  license  and  to  sell  the  undertaking  to 
the  Council  at  the  end  of  seven  years^  at  a  premium  of 
12|  per  cent.  Mr.  Clegg  went  on  to  state  that  to  apply 
lor  a  provisional  order  in    the    first   instance    would    be    vfry 
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^xpenvtve,  but  by  obtaining  a  license  for  ndv^n  jeftrB  the  Council 
would  hftve  the  option  of  obtAinin(2f  a  provisionat  order  within  that 
period  Th<»  B»»ard  of  Trade  licence  wa^  only  irranted  cooditionaNy 
QpOD  a  pro\*iiiion«l  order  betn}?  applied  for.  The  oharf^e  of  7d.  per 
unit  waa  the  majcimtim  charffe,  and,  of  eodr^e,  could  ea«Hy  bo 
reduced^  In  BirminGrhftm  at  the  present  time  it  »tood  ot  7d.,  as 
Oooapared  with  a  charge  of  Z*.  l^d,  per  thouiiand  for  ^a«.  After 
the  ^rantinir  of  the  lioente,  the  compatiy  or  the  C.'OUDcil  would 
bive  to  apply  for  the  provisional  order.  The  Ocuncil  thanked  Mr. 
0!o|^  for  the  information  he  had  furnishod,  and  the  matter  waa 
then  referred  to  the  eonitnittte, 

ChArlaS  Cr«mm  and  Strand  DiatHet.  —  The  Htg^hwayB 
CoiDmittoe  of  the  London  County  Council  in  their  report  pre- 
•ented  to  the  Council,  itated  that  the  Charing  Croas  and 
Strand  Electricity  Supply  Corporation  had  given  notice,  dated 
March  14.  1S98,  of  intention  to  lay  mainB  alon^  Wellington 
street,  in  and  acrou  the  Strand,  along  Burleigh -street  and 
Tavittock-fltreet,  acroes  Southampton  street  and  along  Maiden  lane 
U>  the  company*^  station.  The  proposed  works  were  in  substitu- 
tion for  thoee  specified  in  the  oompany*B  notice,  dated  Kov.  ). 
18^^  sanctioned  by  the  Council  od  the  16th  idem,  it  having  been 
found  necessary  to  alter  the  line  cf  route  then  proposed  to  be 
followed*  They  v^ere  of  opinion  that  the  consent  of  the  Council 
might  be  gi^en  to  the  woiks,  subjf>ct  to  the  condition  that  those  in 
Wellington -street  and  the  Strand  should,  when  cotrmanced,  be 
parried  on  without  ce^Bation  by  day  and  by  night  until  completed. 
They  recommended,  **  That  the  sanction  ot  the  Council  be  given  to 
tbe  works  referred  to  in  the  notice  dated  March  14,  1H9B,  from  the 
Chadntr  Cross  and  Strand  Electricity  Supply  Corporation  upon 
tbo  following  conditions :  that  the  company  do  give  two  days* 
notice  to  the  Council's  chief  engineer  before  commencing  the 
works;  that  the  works  in  Wellington  street  and  the  Strand,  when 
eommenood,  be  carried  on  continuously  both  by  day  and  by  night 
until  completed  ;  that  no  si  reel,  boxes  be  constructed  until  fall 
detAiU  shall  have  been  submitted  to  and  approved  by  the  Council's 
chief  engineer  ;  that  tbe  concrete  floor  of  the  street  boxes  be  ftin. 
thick,  and  the  York  stone  at  the  top  4in.  thick  ;  that  the  longi- 
tudinal girders  (if  used)  in  the  boxes  be  laid  on  3in«  stone  templets 
tbe  full  thickness  of  the  brickwork^  which  shall  be  9in  thick  :  and 
that  adequate  means  be  taken  to  prevent  the  accumulation  of  gas 
in  the  boxes  and  conduits." 

Dnblin.— Tbe  Board  of  the  Dublin  United  Tramways  Company 
are  peeking  for  power  to  extend  and  make  certain  alterations  in 
their  lineA.  Should  the^e  powers  be  granted,  according  to  the 
fhtblin  Mnil,  it  is  the  intention  of  the  directors  to  cona>titate 
Kelson's  Pillar  the  terminus  for  the  Terenure  trams,  and  to  have 
tbe  cars  on  the  other  lines  running  through  journeys— that  is  to 
aay,  that  it  will  be  possible  t<»  start  from  Dolly  mount  and  arrive 
at  another  of  the  suburbs  without  changing.  A  memorial  has 
been  Iodised  with  the  Lord- Lieutenant  for  an  Order  in  Council 
authorising  the  extension  and  doubling  of  the  lines  of  their 
system  in  various  districts  in  tbe  city.  Amongst  the  proposals 
ii  one  to  extend  the  system  into  the  Phoenix  Park.  The  pro- 
poeed  new  line  commences  at  the  end  of  the  existing  tramway 
xn  Parkgate  Rtreet  and  paases  through  the  gate  of  the  Phanii 
Park  into  the  main  avenue,  and  thence  by  the  crate  of  the 
Zooloif  teal  Gardens  and  the  constabulary  barracks  out  through  the 
northern  p%rk  gate,  wh<*re  a  junction  will  be  formed  with  the 
existing  tramway  on  the  North  Circular- road.  The  estimated  cost 
of  this  work  is  £9  120,  It  i<«  proposed  to  double  the  (rlasnevin 
line  at  an  expenditure  of  £9.324.  to  double  the  Drumcondra  line 
at  an  exi>enditure  of  £15,9146,  to  extend  the  Dolphin's  Barn  line  to 
Kialto  Bridge  at  a  cost  of  £4,fi84.  to  mnke  a  new  line  from  the 
existing  tramway  in  Capet-street  throu(;h  Great  Firitain  street, 
Summer-hili,  across  Clark's  Bridge,  over  tbe  Royal  Canal,  at 
Ballyboughrond,  and  ending  near  Ballybough  Bridge.  A  con- 
necting line  from  Merrion  row  to  Lower  Fitzwilliam-street,  at  a 
i^oet  of  £.T,30n,  and  lines  or>enine  up  the  Rincrsend  district  from 
West  land -row  at  a  cost  of  £12  540.  There  are  also  several  connec- 
tions  pro^KiKed  in  the  neighbourhood  of  St.  8^efihen*s  Green.  The 
total  proi»osed  expenditure  amounta  to  £74,^38  The  Corporation 
and  the  Grand  Canul  Company  have  dievented  from  the  proposals, 
and  no  answer  hus  been  given  by  the  Alliance  Gas  Company  or  the 
Board  of  SVorks. 

Ii«ieoater. — At  a  s (fecial  meeting  of  the  Town  C-ouncil,  Alderman 
Leonard  moved  tbe  adoption  of  the  report  relating  to  the  financial 
ttstoroent  of  the  electric  li(?htinff  de^iartment.  He  said  that  with 
regard  to  the  capital  account  of  that  department,  although  they 
had  got  further  borrowing  powers  thev  hafi  not  exercised  any  of 
them  during  the  half  year  for  which  this  account  wa«  pubtisheil. 
With  regard  to  the  revenue  account,  their  total  receipts  were 
£3,654,  as  against  £3,068  for  the  corresponding  half  of  the  pfevlous 

Kar,  showing  an  increase  of  about  £566.  Bat  it  should  be  remem- 
red  that  in  the  corresponding  half  they  wefv  ebargiog  Od<  per 
unit  for  their  current,  while  in  the  preaent  balanco  sheet  they  were 
oaly  charginir  5d.  per  unit  i  that  meant  a  lose  to  iheir  revenue 
aocount  of  £661.  On  the  ex(»enditure  side  tbey  had  a  total 
tx)ienditure  of  £1  897,  as  against  £1,436  for  the  corre-* ponding  half 
of  the  previous  year— an  increase  of  £461  Tbe  only  it«m  ho 
liMd  mention  as  bming  an  exceptional  increase  was  t!i  ltair^ 

A&d  maintenance  of  works,  plant,  machinery,  etc*,  « i  1  an 

iooroAM  of  over  £300  and  that  waa  due  to  tbe  ootunnK'.^  Moving 
doemed  it  wi»e  to  hire  an  extra  engine  and  dynamo  in  view  of  the 
poesibility  of  a  heavy  demand  throoffb  tbe  winter,  and  in  oa«e 
they  were  not  able  to  get  through  with  tbeir  present  plaoL  Tbey 
■oaroely  rei)utred  it  at  all,  be  was  glad  to  say«  but  they  were 
bound  tr»  make  provision  for  a  little  extra  capacity.  The  total 
profit  on  the  profit  and  \m*  account  wim  £1.757  for  tb#  half  year, 
m^  s^mioMt  £},&3l  for  tbe  QorreepoDding  hajf  of  tb#  preceding  year, 


mt 


so  t^at  while  tbeir  buaineea  bad  im 
cent,   tbey  bad  only  a   net  incroasod  ttrofit  ^  £M; 
after  psying  interest  and  sinkinir  food  eliama  tlsev  od 
net  pro  tit  of  £449.  as  against  £457.  being  really  18  tmm  \ 
the  extra  business  they  had  done.     The  net  reauU  mp  I 
that  whereas  at  tbe  end  of  June  they  «loo<l         "^       ^el 
on  revenue  account  of  £1,HI9,  they  now  de  i  '^ 

leavinif  the  debit  balance  £1,370,  and  tbeir  r..,..  .^  ..od  i 
at  £3  741.     The  resolution  waa  agreed  to,  and  the 
the  commtttee  generally  were  approved. 

London  Conntf  Conneil  And  the 

adjourned   report  of  the   HighwayN    OommitMO 
Telephone  Company *»  underground  worka  i 
Council   do  approve  of  the  insertion    in    tho 
between  the  Council  and  the  National   teloiiboi 
pared  in  accord  tnce  with  tbe  reeolution  of  tb«  Covadl  i 
lSi(^7,  of  the  following  clause,  and  of  the  tdMldolo  \ 
t-o  ;  '*Tbe  company  shall  not  during  tbe  ttm«  thia  i 
be  in  operation  without  the  previooa  oonseot  in 
Council  charge  to  subscribers  for  telephonic  suppljr  orji 
any  amount  larger  than  tbe  amount  of  the  annnai  i 
which  would  be  payable  by  SL]b4cribers  t«)  tbe  e&t 
metropolitan  area  of   the  company  according  to  1 
ment  of    tariffs  contained   in    Schedule  C  borcio 
contemn  general  statement  of  tariff*  in  tbe  me 
follows:  On  five  years'  agreement^first  conneetlon, 
second  and  additional  connections,  £10;  private  boaeni^ 
a   yearly    aifreement — first   connection    £15   {wr 
and    additional    connections,    £12.     KJs,  ;    tirivate 
N  E.— These  tarilTs  include  an  area  of  609  suuare 
comprises    the    towns    of  Dartford^   Rei^ate,   Bedlil  . 
E|isotii,  Richmond,  and  Kingston  on  the  soutb  sido  of  tkel 
and  Tilbury,  Woodford,  Romford,  Epping,  Weat 
Eftling,  and  Hampton  Court  on  tbe  north  fide  of  the  ' 
that  the  solicitor  do  inform  the  company  that  tbe  C'Oitooili 
that  the  clause  numbered  IS  in  the  draft  agreomool  i 
Mr.   Beachcroft   objected   to  any  de|iarturo  from   I 
parsed  by  the  Council  last   June,     Tbe  amonded 
unreasonable  in  some  retpeeta,  and  was  not  likely  to  1 
by  the  company.     Mr.  Benn  moved  an  am^ttdoMnt 
recommendation  back  to  tbe  committee  wilb  ia 
on  the  torms  imposed  on  the  National  Tolapbo 
leading  provincial  citiee  for  the  proteotioci  ol  IIm 
securing   reftsonabte  charges   to   te'     ' 
Button  seconded  tbe  amendment,  wbibh,  on  m  divlilaft^i 
by  69  votes  to  12. 

nkeetott.— A  meetifig  of  the  Town  Council  as  a  i 
C^immiUee  was  held  last  week  for  tbe  purpoee  of 
question  of  providint;  tramlinre  within  the  bofx>ofli,  I 
cation  from  Messrs.  Derbyshire  Bros, of  Nottinfrbaoi,  1 

to  undertake  the  W'L.     '\  — i waa  (laaaod  lo  tb#  I 

tho Council  appro ^  ;^  prorid«d  fbf  f  ' 

vided  that  the  en^'  '^oiild  be  i 

come.  The  next  riaestion  was  whether  tbe  Council  alio«bl  i 
the  work  themasives  or  whether  tbey  sboold  leai •  it  to 
company.  Alderman  Sudbury  tboaght  It  woold  bm 
before  the  tramways  were  profitable/ and  aald  tJkal  bo 
that  a  privRte  company  be  left  to  oarry  0«l  %hm  w^m 
Derbyshire  Bros,  wanted  a  oonoeaekMi  of  tilt  rifbt  to  wm\ 
free  of  charge  for  a  period  of  29  ytAfs^  md  w  " 
matter  unless  that  period  were  grantod  tbem.  At  tlM  < 
time  they  mieht  be  compelled  to  soil  to  tlwi  Corpormtlaa  i 
valuation  of  the  line,  irreetiectiveof  any  proAes^  TWji 
electric  trolley  syttem  and  it  was  sogirosted  lliat  %km  1 
mittee  generate  the  electricity  rt qoifvd  hfmidmm  of  iJM 
and  sell  it  the  company.  A  long  leiaM vt0  ilf 
last  few  years  would  thecompanyrooofiptlifaeoliNMiiarl 
Councillor  Hunt  was  strongly  in  favour  ci 
taking  the  work  themsel voi.  There  waa  oro^y  jiidiiei  i 
tirofit,  and  it  would  be  a  protectioa  of  tbeir  righto 
If  a  privileged  company  were  allowed  to  eopply  otodrid 
the  next  step  miirbt  be  to  (irovide  eleotrio  litriiting  lor  I 
The  Cor|K>ration  bad  already  obtained  a  proviaioaial  or« 
their  rights  in  that  direction.  He  wa^  s^tMad  tli*l 
safeet  courie  was  for  the  Corporation  to  pot  down  tJio  I 
much  as  a  speculative  coooem  aa  a  |iro«i>ioii  lor  tfa«  J 
of  the  borough,  and  he  moved  a  reoolutioo  to  i ' 
cilior  Truoman  thought  it  a  riaky  thing  to  give  a  [ 
a  monopoly  of  this  kind,  and  seconded  the  re»otntii 
adotitei).  The  meoting  was  then  adj^iarned  tiar  n'u 
clerk  to  get  all  the  information  bo  could.  Tisie  t 
tramline  from  Bridge-streot,  Cotounhay,  to  Hallaai 

Farta.— The  Freocb  Chainber  of  l>eFMa<i«i  liftir« 
authoniiog  the  city  of  Paris  to  b^^rrow  C6,WI,O0Otel 
tton  of  a  metn^poh'"'*  ...ii^^y.    Tbo  Campnc^le C  " 
tioo  and  the  Hoc  it,   tofotlher  with  il»o 

nationale  and   M*  ^  4rd  and  Jafklow*ky.  a 

sirmnaires*     The  /*w«oa4^  Niw  ooritopgiiieot  wir««  Uiol 
T^iarticdlara  conoeming  tbo  mjitlor  i  "TW  imw  rsdwnyj 
65  km.  long,  U  to  be  worked  by  eloottie  ttttotios^  mm' 
boundaries  of  the  town  to  ran  ondoffMNMid,    T*ioi 
bo  laid  down  from  tbe  Hoaa  do  BooIokini  to  thm  IMs  do! 
and  tbe  circle  line  will  moaauro  it  km.,  Mid  mnai  b»  i 
within  tbe  next  eight  years.     Tbe  fint  port  OBly«  1 
in  working  order  by  190i>.   Whilst  tbe  msftieipahti  wiQ  I 
sible  for  tbe  oonitruction  of    tbe  Uaf k,  tmm 
working  baa  boon  irranf'  i^osnpog»i«  CUi^scaks  i 

logotb^  with  tbe  8o^  -i>^    who  for  t' ' 

formed  a  oompnny  with  »  r^l^^^i  of  £1,<XN^Wl 


fori 
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M  there  aro  connected  wiUi  the  enterprise  the  bankers 
.  Bhtd  sad  Jariflloweky,  as  well  as  the  Banque  Incer- 
^  Tbe  conoeesion  is  for  35  years,  but  the  Town 
1  biB  reserved  for  iteeif  the  ri^^ht  to  reparchase  it  after 
jdtt  tbe  termination  of  the  period  the  whole  line,  together 
^ifietkmsaDd  workshops,  reverts  to  the  town  without  any 
Dtwhateoever.  The  expenditure  for  the  track  is  estimated 
100,000,  which  will  be  raised  by  a  loan.  The  interest  and 
plion  of  the  latter  at  3^  per  cent,  only  require  £220.000 
75  yeire,  and  the  issue  is  to  be  spread  over  a  period  of 
■n.  The  concenionnaires  receive  neither  subvention  nor 
iMi  The  fare  is  a  uniform  one  of  15  centimes  for  tiie  second 
Iwhiehibout  two-thirds  belong  to  the  company  and  one 
»thetowD.  If  the  number  of  passengers  carried  is  mort) 
IO;OOQ,000,  the  participation  of  the  town  in  the  profits  is 
idhf  ^  centime  for  every  other  10,000,000  fares.  The 
ft  or  110,000,000  persons  is  consequently  required  to  cover 
asM  of  the  loan,  whereas  130,000,000  people  have  to  be 
cled  before  the  company  can  pay  its  own  working  expenses, 
iharaholders  the  interest  on  their  capital,  and  redeem  the 
Tbe  nsoe  of  debentures  is  only  permitted  after  the  first 
2kD.  has  been  laid  down/' 

MM  OntteU    Xleotrio    Ughtliig.— At    last   Tuesday's 
of  the  London  County  Council  the  following  report  on 
rie  lighting  of  the  Crossness  outfall  was  submitted  by  the 
MDage  Committee,  but  was  postponed  until  next  week  by 
liqg  orders  of  the  Council.    The  committee  state  :  "  We 
report  that  the  gas  plant  at  the  Crossness  outfall  haa 
nom  out  and  inadequate,  and  that  it  is  necessary  that 
old  betaken  without  delay  to  provide  means  for  lighting 
I  during  the  next  winter.    The  existing  plant  was  erected 
fttn  ago,  and  extensive  repairs  have  consequently  had 
ied  out  in  recent  years,  but  the  time  has  now  arrived 
)  plant  should    be   renewed  and    enlarged    or  electric 
Detailed.  After  carefully  considering  the  whole  question, 
some  to  the  conclusion  that  the  Council  should  adopt 
ooarse,  and  in  coming  to  this  decision  we  have  had 
•  tbe  desirability  of  providing  for  the  lighting  of  the 
lod  reservoirs  and  to  the  fact  that  there  is  sufficient 
for  at  the  station    to  generate    the  electricity,    and 
Bogines    and    dynamos    can    be  placed  in    a    portion 
oziliary  engine  and   boiler  house.      The  engineer  has 
y,    under     our    direction,     prepared    a    scheme   for 
ic  lighting   of    the   whole   of   the  station,   and    has 
to  us  the  necessary  drawings  and  specifications.    It  is 
c  have  the  work  carried  out  under  two  contracts — viz., 
I  dynamos,  engines,  switchboard,  and  principal  mains, 
bar  for  the  service  mains,  wirings,  and  fittings  ^and  the 
I  of  opinion  that  the  total  cost  will  not  exceed  £7,000. 
rinal  cost  of  the  gas  plant  amounted  to  about  £1.500,  an 
t  £5.500  will  be  submitted  to  the  Finance  Committee  as 
ig  the  additional  value  of  the  buildings  and  machinery 
rad  to  capital  account,  and  provision  rias  been  made  in 
[  estimates  for  tbe  balance  of  £1,500,  which  wiU  be 
I  maintenance  account.      We  recommend  (a)  that  the 
!  £5,500  to  be  submitted  by  the  Finance  Committee  be 
and  that  the  Council  do  agree  to  the  installation  of 
^t  at  the  Crossness  outfall  in  accordance  with  the 
cesented  to  the  Main  Drainage  Committee,  at  an  esti- 
of  £7,0Q0 ;   (6)  that  tenders  oe  invited  for  the  supply 
complete  of  the  dvnamoe,  engines,  switchboards,  and 
latDB,  and  also  for  the  supply  and  fixing  of  the  service 
iog,  and  fittings.*' 

«— The  shareholders  in  the  Sheffield  Electric  Light  and 
many  on  tbe  2lst  inst.  agreed  to  sell  their  undertaking 
field  Corporation.  The  capital  expenditure  was  fixed 
2,  of  which  £5,972  is  to  be  paid  in  cash  and  the 
ia  to  be  satisfied  by  issuing  in  respect  of  every  £100 
rporation  2}  per  cent,  stock.  The  company  have  given 
after  the  31st  inst.  another  penny  is  to  be  taken  off  the 
B  current^  which  will  thenceforward  be  sold  at  the  rate 
r  Board  of  Trade  unit.~The  reconstruction  of  the 
yitem  of  Sheffield  is  rapidly  proceeding.  The  whole 
tion  of  the  route  from  Nether  Edge  to  the  junction  of 
oad  with  Sheffield  Moor— a  distance  of  nearly  two 
been  relaid  with  double  tracks,  under  the  direction  of 
rveyor  (Mr.  C.  F.  Wike).  In  addition  to  this,  states 
{ DaUjf  Telegraph,  the  paving  between  the  tracks  and 
tpneti  has  been  done,  and  the  paviors  are  energetically 
D  with  the  laying  of  the  paving  between  the  rails  and 
Various  sewers,  also,  which  were  known  to  be  defective 
ovestigation  to  be  worse  than  was  anticipated,  and  they 
iken  up  and  entirely  reconstructed.  When  it  is  stated 
Kether  Edge  section  alone  some  3,600  yards  of  rails 
relaid  since  the  second  week  of  this  year,  one  may 
the  sniMtantial  progress  which  has  been  expeditiously 
its  all  the  difficulties  which  have  had  to  be  overcome. 
IB  of  the  section  in  South-street,  Moor,  is  not  being 
ad  at  present  untO  the  gullies  for  taking  away  the 
•r  have  been  connected  with  the  main  sewer,  and 
itilatars  and  inspection  chambers  have  been  pro- 
le  sewer.  As  quickly  as  the  workmen's  services  can 
I  with  on  tbe  Kether  Edge  route  they  are  transferred 
ly  portion.  At  the  end  of  the  city  one  line  of  rails  has 
I  taken  ap  from  Lady's  Bridge  to  a  point  approaching 
iEidge,  a  distance^  oi^  three-quarters  of  a  mile,  and  the 

"ng,  is  being 

i  set  to  work 

the  Board 


ooge,  a  aucaooe  oi  uiree-qnarcers  oi  a  miie, 
I  new  rails,  and  sabeequently  the  paving,  i 
lid.  Another  large  gang  of  men  has  been  set 
\tf  sod,  and  bttireen  Newhall-road  and  the 


school  several  hundred  yards  of  rails  have  been  XMsered,  and  tbe 
track  is  being  relaid  wi&h  new  rails.  Many  of  the  old  rails  have 
been  found  to  be  badly  worn,  and  they  would  not  have  lasted 
much  longer.  This  was  one,  among  various  other  reasons,  which 
induced  the  Tramways  Committee  to  take  this  section  in  hand 
before  dealing  with  any  other.  A  good  deed  of  the  paving;  has  had 
to  be  removed,  and  new  concrete  laid.  Permanent  pointa  and 
crossings  are  being  fixed,  and,  as  they  diflbr  from  each  other  ifk 

Kttem,  a  certain  amount  of  difficulty  in  getting  them  made  baa 
en  experienoed.  Another  new  feature  al  this  particalar  tram 
route  is  the  proy|sion  of  drain  rails  at  the  bottom  of  inolines,  so  that 
water  may  get  away  instead  of  lodging  in  pools,  as  happens  whera 
no  such  facilities  for  it  running  off  tbe  road  have  been  pfovided. 
Nearly  700  workmen  are  employed  at  present,  and  this  nnmber  is 
being  increased.  Another  difficulty  which  adds  to  the  length  oft 
time  taken,  and  also  enhances  the  cost  very  materially,  is  haviii|f 
to  keep  the  tramway  traffic  going  while  the  alterations  ara  being 
effected.  This  has  neoeesitated  the  putting  down  of  temporary 
crossings  at  intervals  along  the  line— an  expensiTe  procedure— an^ 
alsoa  considerable  expenditure  for  lighting,  watching,  and  guarding 
the  roadway  and  line.  As  soon  as  it  is  oonsiderad  practioabS 
and  safe  to  do  so,  the  centre  of  the  city— that  point  between 
the  Moorhead  and  Lady's  Bridge,  including  Pinstone-street, 
Fargate,  High  street,  and  Waingate— will  be  taken  in  hiand. 
Directly  the  centre  of  the  city  is  reached  it  is  probable  that  the 
tramway  system  will  be  continued  along  Church-street  and  West- 
street,  and  up  the  heights.  From  the  Eust'that  the  rapidity  with 
which  the  new  lines  are  being  laid  makes  it  very  probable  that  not 
Walkley  alone,  but  one  or  two  other  routes  wiU  be  taken  in  han4 
sooner  than  was  originally  anticipated.  Anyway,  the  rails  are 
already  on  order  for  several  sections.  The  contracts  for  the  new 
cars  are  being  pushed  forward  by  tbe  Thomson-Houston  Companv, 
who  are  also  getting  the  electrical  machinery  ready.  There  are  25 
cars  on  order,  and  they  will  be  readv  in  about  nine  months  frooi 
now.  They  are  being  made  by  Mr.  Mills,  of  Birkenhead,  who  has 
already  supplied  some  of  the  horse  oars  now  running.  The  now 
cars  will  be  of  the  style  known  as  double-decked,  each  holding 
51  passengers.  As  is  known,  the  Tramways  Committee  have 
arranged  for  the  purchase  of  the  Kelham  Island  site  for  the  erec- 
tion 01  a  power  station,  and  plans  for  the  station  are  now  being 
prepared.  It  is  hoped  to  let  the  contracts  for  this  work  within  a 
very  short  period. 
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Oswald  HamiltOD, 


March  14. 
IfltpFS'vsnMBta  In  seromdai  _ 

Cosgrove  Priory,  Northamptonshire. 
6168.  A  BOW  medleal  eleotrleal  deivlee.    Arthur  Leland  Burgess, 

New-road,  St.  Sampson's,  Guernsey. 
6164.  Zmprered  eleotrlo  il^ht  for  ose 

light    or     for    pliotograpliic 

Edward  Muoro  Brown,  52.  Chancery-lane,  London. 
688S.  Improrememts  la  oleetrle  rallwafs.    Charles  Melbourne 

White,  Birkbeck  Bank  chambers,  Southainpton-buildings, 

Chancery-lane,     London.       (Benjamin    Coplin    Seaton, 

United  States.)    (Complete  specification  ) 

6855.  Improvements  la  eieetrloal  lasnlato  s  aad  method  of 

making  tlie  same.  .  John   William  Boch,  47,  Lincoln's- 
inn-fields,  London.    (Complete  specification.) 
Mabch  15. 

62T6.  ImproTod  eieetrtoal  lampholder.  Frederick  William 
Heaton  and  Harry  Smith,  27,  Sidney-street,  Sdlord, 
Manchester. 

6618.  A  aew  or  improred  metliod  of  and  appasmtns  fsr 
generatiar  eleetrloity.  Charles  O'Donnell  Barrows  and 
Charles  Henry  Smith,  70,  Chancery-lane,  London. 

6856.  Improremeats  la  or  eeaaeeted  with  the  maaaHaetare  of 

earhoas  for  eleetrle  are  laaipa.    John  Jarl  Waddington, 

47,  Liucolo*s-inn-fields,  London. 
Improvemeats  la  or  la  eeaaeetloa  with  eleotrlo  OMtors 

for  ears  or  other  Tehloles  aad  la  brakes  thsreDsr. 

William  Phillips  Thompson,   6,   Lord-street,   LiverpooL 

(Tborsten  von  Zweigbergk,  United  States.)    (Complete 

specification.) 
0866.  XmproTomeats  la  er  relating  to  eleetrle  light  oarbeaa. 

Johann   Wilhelm  Strauss,  John  Ooldie  Chapman,  and 

Horatio  Foster,  322,  High  Holborn,  London. 
6S68.  Zmprovemeats  la  eleetrle  switidies.    Thomas  Gillies  and 

Edward  Hornidge,  322,  High  Holborn,  London. 
SS71.  Improremeats    relatlag     to    the    drlvlag    of    sswlag 

mtybbhkm  by  SUetrloUy.    Henry  Lea,  18,  Southampton- 
buildings,  Chancery- lane,  London. 
Maboh  16. 
6414.  Improvemeats    la    er    relatlag  to  Olsstrlo  plag   aad 

ordiaary  swltidies.    Thomas  Topping,  8,  Quality-court, 

Chancery-lane,  London. 

iprovoBMats  la  apparatos  fsr  elastro-platlag  plas  aad 

other  small  otideots.    James  Steel  Morrison,  6,  Lord- 

street,  Liverpool. 

Maboh  17. 
iprovaaieats  la  Stoetrleal  senasotto—  for  lamphaldars 

aad  olhv  elMtrlMl  appltaaasB.      Robert   Frederick 

Hall,  24,  Temple-cow,  Birainvlhfim, 


6S57. 


6461. 


8476. 
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la   •1«etrle    Uglit    adv^rttsliic.     Edw&rd 
L^irbiheftrt,  115,  St.  Vincentetreet,  UU^^ow. 
Ab  iaipfov^d  aiT&ag^me&t  far  furmUiff  or  moimtlag  tlio 

mrmm^tnr^m  of  fle  d   magnets    of    ftmaU   oleetromotors. 

Fr^ncw  Arthur  Danon  and  Frederic  i^eorge  FhtlJt|iS^  142 

St.  JohD-ftreet,  L/mdon. 
tmprov«8Mttta  la  app«ratiii   for   eloctrolytlo  pnTpomw, 

Wtlljam  Oori^e  Lux^on  and  the  L'nited  Alkali  Company, 

Ltmitod,  47    Liocoln'sino-fieldt,  London. 
lait>roTomoBl«  la   ftpiMkrata*  for  oloctroljtlo  pnrpooea. 

Wtlliam  iieorge  Lux  ton  and  the  Unitod  Alkali  Company, 

Limit«d,  47<  Lincoln'flinn  fields,  London. 
Xaii^rovoiDoata  la  propoUlag  barges  aad  boats  oa  osaals 

sad  otbor  watorwBjr*  bjr  oleeUicitjr.     William  Edward 

Keaway  and  Theopbilus  Vau^han  Hughee«  7,  Staple-inn, 

LoodoD. 
ImproToaioats  la  oloottlo  aro  lamps*    Goy  Carey  Fricker, 

4K,  LiDColQ*a4nn<field'«,  London. 
Mahch  l«t. 
trnprovemoats  la  tolopboale  latercommxialestloa  sy^ttom. 

VViHiam  Aitkcn,  Oiford  court,  Cannonetroet,  Ltjuidoo. 
A  cow  or    Improved    aopxrator  for   the    plates    or  eleo- 

trodes    of     seeoadaty      batteries     or     acoumulators. 

K<w.ird  JaiTiefi  Cla'k,  73,  St.  Stephen'^  road,  L'pton  Pai  k, 

London. 
I&iprovoaieats  In   mlerophoass.    Lars  Ma^nuji   Ericsson, 

4,  Souib  street,  Fmeburyp  London.      (Complete  spectfica 

tion.) 
Aa  cleetrloal  ebarge  ladleato^'.     Frederick  William  Cooke 

and  ThomAn  Iretand,  21,  Fitiabory^ pavement,  London. 
Xmpt  ovements  relating  to  the  elsrtrolytle  prodaotloa  of 

metalilo   alJoya  and  to  apps'Sta*  therefor.       (  harltj^ 

Ernest,  Acker,  4o,  Southampton  buildin^B,  Chancery- lane, 

London.     (Complete  f«pecitication.) 
Impt  ovomeats  Id  dyaamo-eleetrlo  geaerstors  aad  motors. 

Clf»u-le   William  A'kiii^.jn   i»nd    William  Henry  .Johnson, 

I.  (^^een  Victoria  at  n  el,  Lund  on. 
MAHrii   19. 
ImpTOVomsats   la   electrioal   eohorers.     Herbert  c»od8al, 

I3j  Buxton-Btteet,  Beikoley  square,   London. 
Aa     Improved     tecelver    for     eleotromagxiotlc    waves. 

Anbar  F.  E%'e^,  12,  Chel mi- ford  road,  DiibJio. 
tmpt  oveaisats     la     eleetrloal     ragnlatlag     apparataa. 

Rookos  Evelyn  Bell  Crompton  and  Sidney  Walter  Ashley, 

55,  Chancery  lane,   London. 
tmprovemeats  la  switchboards  for  the  ooatrol  of  high* 

voltage  sleotrio  circuits  aad  apparatus.     Horace  Field 

Hambstl,   83,   Cannon*»treet|   London.     (Complete   ipeci 

fication. } 
tmprovemoat  la  lasa^ators.     Louis  Frederick  Hembe,  11), 

Hatton^uidtM),  London, 
Improvomeats    la    eleetrlo    iwltcliiM.      Everett     Mi««on 

l-ieneh,  111,  Hatton-gardfin,  London. 
Improvomeats  la  deprosslble  rail  systsms  for  sleolrloal 

railways      William  (irunow,  jon.,  and  Zalmon  Uoodeell^ 

.i'jr2,  High  Holborn,  London, 
Improvomeats  la  eloctrle  ftoumaoos.      Amed^e  Mathurin 

(;abr)el  St»billot,  5.1,  Chancery  lane,  London. 
Improvemeats    la    the    meaas    of    aad    apparatus    for 

traasailttlas    plott&res     aad     the     like   by    eleetrlo 

earroats.   v\  illiam  Edmund  Simpejo,  28,  Victoria  street, 

VVo#t minuter,  London. 


SPECIFICATIONS  PUBUSHED. 

1897. 
Portable  eleetrlo  lamps      Boult     (Hubbeil  and  BolandJ 
Method  sad  apparatus   far    reproduclag  ptotures  aad 

the    like    at    a    dlstaaoo    by    moaas    ol    slsetricity. 

8zt-7.ep«nik  and  Klcinberf^, 
BlootDo  are  lamps.     D.4vy  and  Thomas -Da  vies. 
Kleetrleally  propelled  motor  toad  vohleles.     EpAtein. 
ftystom  of  llttiag  up  eleetrlo  bolls,     .luhh«>ton. 
Moaas  aad  apparatus  for  dtsohargiag,  aeutratlaing,  or 

romoviag    oleetrlcal    charges    Dom    paper    aad    like 

matei  lal  dm  log  aad  after  the  proooss  of  maaafaetura, 

Kut^t'fB  and  Mi»tdiy. 
Alterastlag  ourreot  motors.     Langdoh-DsviSf. 
Xloctrlo  iaeaadesceaoe  lamps.     E^ifSr, 
Pflmarjr  or  galvaalo  eleetrlo  batter  too.     Gauxent*''S. 
Ap  pat  St  as    for    maklag    obsoivatloss    by   aaaas    of 

ftoatgoa  or  X  rays.     Boult.     (Wortbaimsr.) 
Baotrlcal  transfer  met  s     The  Britiab  TbomsoQ«Hcuiton 

Company,  Limited,  and  Hobart. 
Bloetrte  are  lampa.     Spies,  Nflwall,  sad  Bboot» 

IMJW. 

■ystams,      Thompson    aad 


IMl 


Btaetrlo   raOway 

Siltltvan. 
Slaoirie  Issalators.     Renault 
Carva    traoor    of    sleotrloal 

(Rosa.) 
Tsiepbwm.    Sxaar  sod  Krtdh, 


■ata      Smith. 


TRAFFIC  RECEIPrS. 


Dover  Tiamwavs. — The  traffic  rooedpts  for 
March    19  were  £117^   17^    5d.     Tbo  total  rscmpta  i 
1898  are  £1J66.  H».  1  Id.     The  mUes«e  op«a  si  j 

Bristol  Tramways.^ The  traffio  returas  for  tkm 
March  18  were   £2,50a.   3^.   4d.,    compared   wUJi  iSi^ 
for  the  correspoodtDg  period   <^  last  year,  btii 
£449.  15s.  lid. 

Blrmlagham  Tramways.— The  traffic   r*Otip 
endintr    March    19    were    £3,4^^0.    iJs.     H.,    ss 
£3  248.    6a.    M,   in  the  eorreapondiog   wesk   ia  11 
increaae  of  £2.11.  13«.  lOd. 

Ltvsryool  Ovorhoad  Ballway.— Tha    i 
railway  for    the  week  ended  March  20  si 
compared  with  £1  360  in  the  correspoadin^  wook  of  t 
year,  being  a  docrea«e  of  £44. 

City  aad  Soath  Xisaidaa  Ballway.— The  retonis  j 
ended  March  20  wore  £1,030,  compared  with  £1,012 
sponding  period  of  last  year,  beiof;  an  Inerease  of  £|| 
receipte   for   the    half-year    amciunt    to  £12,1 
£12,818  for  the  corresponding  period  last  yes 
of  £8, 

South  StafEordshirs   Tramways^— The  trsffio 
week    ending    March    18  were  £552.  !M.  M..  so  < 
£573^  2^.   lOd.  in  the  corrO'i^jonding  vrook  of 
The    aggregato    reoeipti    for    the   year   ara  £18,341 
againec    £6,269.    Ss.     9d.    in    the   eorrespoodiog 
previous  year. 

Dublin  S.D.  Tramways.— The  traffic   reosipAa 
ending     March     18     were    £AOX    4«.    61.,     ss 
£363    1.14.   4d.   in  the  correeponding  week  in  the 
being   an  increac«  of    £39.   99.  21.     The  numbsr    d 
carried   wa«  68,513  in   1898  and  59  721  in   Hffl. 
returni     ap    to   date    are    £4,378.    17s.   lld.«  SS 
£4,669   I3«.  l(>d.  last  year,  being  a  deeraass  ol  £390.  lis.  I 
mileage  o(jen  Is  the  tame  a«  last  year — via,  9  i 


COHPANIES'  STOCK  AND  SHABE  US1 


B1niilfi|hs]B  lleotrte  Sspply  Oompasy   .* 

Bmah  Oompaiiy,  Ordinary 

Nop,  Caaa.,  i  pf  eaoL  Fwtf.  .... 

^  14  per  eent.  liebei*tsre  Moek 

4|  per  c9oL  Ind  Psboitttie  Mosfe 

CaUeiid«t'i  e«bt«  Compaay,  Dabeatsfm  .,,.. 
Oidlnary     , 

C«Dtnil  LondoQ  Kalliniy,  Ordinary 


i«*«41|«« 


«•  •«  ••■-*•!•  h*  •  1  ••»•«■«  « 


Pr«f  llAlf-SliaNt. 


•«••*•««•••• 


>«»«•«»•••  « •  *•  m*  * 


thirlof  Crow  and  Hirand  *t 

«i  per  o*nt.  Cum.  Fwl 

C UaUea  hMctrl^tj  CoiBp«iif   .... 

i^  per  oeiit.  Dvoaaiarss 

City  0*  LoDdon.  Ordlnart  ^ *,..„•.. *...•.,.. 

Prot.  C«rt.  90.WI  tOfl,00e.. .,... 

—  t  pw  oeat,  CuiuaiMi**  ml.  «..«»,.,.•  »•.!,,.., 

CUj  aad  doQth  LoiidoQ  lUllwaj,  CooioUdated  Otdisaif  . 

4  per  <!«iit.  Debestara  8to«i 

bper  oeoL  Pref,  AhaTM 

"9$ 


CooDif  of  London  ai>^  Broah  Frovtsolsl  Co., 

—  6  pw  oenl.  Cam.  Fret.     . . , ^ . 

OroeaploD  aad  Co.,  7  per  eent  Osia,  Fret  flbsrss 

fr per  cent.  OeUeotiirM  ,....„ 

IdlMO  and  Swaa  Dulted  Uf^lnary.., ,,*,«. ••..,. 

—  6  per  cent.  Debeniorea  ....••••...•••••.^ 
^  4ptt  c«nl,D«b.av»tli,  Ead..    .., 

Klectrlc  CooetnwHos^  Umllsd  ....  «..«•., 


*  pw  MuL  Vmp.  1 

glmora'i  Copper  T 
Hin4.>r«*  WlrtC 


lib  *•  «••(■*•**• 

.• •• i* ••••••«■ 


I.  fienley'a  Talwraph  Werki,  Ordinary  . 


T  per  oMiL 

— ^—  41  p«r  eenl  Debenlurot 
Hoaae-to-HMUDe  Ooapany ,  Urdlaaff . . ,.  * 

■■■  7  per  cent,  mferesee  

lodu  Jabber  and  Qutia  Pervha  Worts  . 

i^  per  ceut  DebetHiirea       

Keufttngloo  «)  d  K»lictiUNr1dge  Ordinary. 

—  6  per  cei»l.  Prel       . .  w 

Loedos  Ueoine  aspatf.  Oidlnary 

IMroastiisa  Mstirfe  B«ppi| ,  Ualled,  Qrd.  If  o.  m*iOgHi 

•  t.  t.  m^mt-mMM 

44  pw  evat.  rirH  Jtortgagi  - 

!Kali4mal  felepikoiie,  ordinary 

Ipweeai.  uoot.  rirslFraL „..,,.• 

%  pw  east.  CMuaBeooad  Pref....  ..*..•  , 

^  »  pw  oaak  Kes.  Osw.  Thkd  FnC  ...*.. 

—~^  M  per  oant.  Mk liQa#, led. •**•• 

KoiUiiR  SlllCooipaoy 
On#iiial«  Umlted.  £1  < 
£ftsnanM 


•••*«***. •«•• * 


Oflenlal 


£4iiharet 

TwialMMie 


and  Kleeulc  Cewpsny.. 


lufal  nsetrtesl  dMspauy  <it  Monsteal 

44  pw  eeoL  niei  iiarw  r    ' 

~    Idea  Uwtile  frspaiy.  Ordl 

•  asd  PaU  MaU,  UwUsd,  tltdlsary 


Sooth 


.Ordlttaiy 


-  f  pw  eaiit.  Prel 
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NOTES. 


atnlatlona.— We  congratulate  Mr.  W.H.  Preece, 
*S.,  on  his  being  nominated  as  president  of  the 
n  of  Civil  Engineers  for  the  forthcoming  year. 

BT^BIaffneis. — Electromagnets  capable  of  picking 
tOQB  are  used  by  an  Illinois  steel  company  to 
ted  beamA  or  plates  from  one  part  of  a  ship  to 


Tel^traphy.— On  Wednesday  last  Captain 
Kennedy,  RE.,  delivered  a  lecture  on  the  above 
3fore  the  Koyal  Service  Institution.  Lieut-Gkneral 
t  Grant,  RR,  K.C.B.,  was  in  the  chair. 

ieh  Telephone  Company. — This  company  has 
table  of  comparative  telephone  rentals  and  the 
to  the  number  of  instruments  used  per  head  of 

din  different  countries  and  towns.     The  list  is 

to  February  this  year. 

«y. — Our  remarks  on  this  station,  it  is  pointed 
be  misleading  if  we  do  not  make  it  clear  that  on 
lamp-poet  are  placed  two  incandescents,  which 
» operation  automatically  if  the  arc  lamp  circuit 
ig.  Thus  the  district  served  by  the  arcs  could 
id  of  light 

Dtlon  of  OMl  Kngineers. — At  the  ordinary 
held  on  Tuesday  last  Sir  John  Wolfe  Barry, 
^.RS.,  the  president,  in  the  chair,  the  paper 
•Extraordinary  Floods  in  Southern  India;  their 
ttd  Destructive  Effecte  on  Railway  Works,"  by 
.  Stoney,  M.R,  M.I.C.E.,  was  read. 

kl  Palace  Engineering  SohooL^The  com- 
directors  of  the  School  of  Practical  Engineering 
ed  us  to  inspect  the  various  departments  of  the 
Wednesday  morning  next.  Sir  Henry  C.  Mance, 
LC.K,  will  take  the  chair  at  noon,  and  announce 
certifiates  awarded  by  the  examiners. 

loo  and  City  Railway.— May  2  is  spoken  of 
ning  date  of  this  line,  but  the  effects  of  the  late 
g  strike  makes  .  it  rather  likely  that  all  the 
will  not  be  ready  by  that  date.  One  of  the  new 
bhis  electric  railway  has  been  standing  for  some 
siding  of  the  South-Westem  line  ready  to  be 
1  to  the  rails  below. 

lo  Idghting  in  Cuba.— The  troubles  in  Cuba 
maans  ended  yet,  and,  from  what  we  hear,  the 
^tiiig  and  gas  companies  are  suffering  with  the 
I  Spanish  Government  is  conducting  its  operations 
tirely  on  credit^  and  as  a  result  money  is  very 
m^out  the  island.  In  the  cities  the  gas  com- 
the  electric  light  companies  can  collect  nothing. 
en  for  payment^  their  plants  are  threatened  by 
oment  with  confiscation. 

raaiione^  —  On  Wednesday  last  the  con- 
oi  the  Siemens'a  Engineering  Society  was  held 
inrlton  Assembly  Sooms.  The  attractions  of 
1^  besides  a  musical  programme,  were  a  large 
■eientific  exhibits  iUustrating  the  past  history 
^  Siemens  Bros,  and  Co.  as  an  electrical  firm. 
lom  many  cable  expeditions  were  also  on  view. 
mpany  were  present,  and  appreciated  an  exhibi- 
I  cinematograph  by  Mr.  J.  Peschek. 
w  Power  Seheme.— The  Scientific  American 
m  that  a  syndicate  of  New  York  and  Saratoga 
hss  purdiMad,  at  a  cost  of  £12,000,  the  land  in 
tffd  HellGhUe  Rapids^  on  the  upper  Hudson, 
■s  maim  abcnre  GHen  Falls.  The  intention  is  to 
l^ial  water  power  at  the  place  for  an  electrical 


plant  A  dam  and  power-house  are  to  be  erected,  and 
with  the  electricity  generated  therein  a  railroad,  to  be 
known  as  the  Saratoga  Northern,  running  between  Saratoga 
Springs  and  South  Glens  Falls,  will  be  operated. 

Aeeoeiation  of  Mnnioipal  Corporatione. — ^At  a 

meeting  of  the  above  association,  held  last  Saturday,  the 
following  resolution  was  proposed  by  the  City  of  London 
Solicitor  :  "That  it  is  undesirable  that  the  jorisdiction 
of  local  authorities  over  telephone  companies  should  be 
curtailed  or  interfered  with  by  the  undue  exercise  by 
her  Majesty's  Postmaster-Oeneral  of  his  rights  or  privileges 
under  the  Telegraph  Acts ;  and  that  a  representation  to 
this  effect  be  made  to  her  Majesty's  Qovernment."  The 
resolution  was  carried,  and  referred  to  the  council  for  action 
to  be  taken  upon  it. 

Eleotrio  Testing  Fees. — ^The  London  County  Council 
have  issued  a  new  list  of  rules  for  testing  electricity  meters 
and  for  measuring  the  pressure  supplied  to  a  consumeri 
etc.  We  notice,  however,  that  there  is  no  essential  differ^ 
ence  between  them  and  those  printed  in  our  issue  of 
Feb.  12  last  year.  The  scale  of  charges  is  also  practically 
the  same,  the  only  difference  being  in  the  charges  for  test- 
ing service  lines  and  the  insulation  resistance  of  a  con- 
sumer's wires.  Now  if  the  tests  take  more  than  two  hours, 
a  fee  of  5s.  per  hour  is  charged  instead  of  Ss.  6d.  as 
formerly.  The  testing  establishment  of  the  Council  at 
42,  Cransboume-street  is  a  most  useful  and  neoessary  one. 

■leotrio  Uffhtinff  in  Qneeneland.— The  Bock- 
hampton  (Queensland)  Qaa  and  Coke  Company  have 
forwarded  to  us  their  annual  balance-sheet.  From  this  we 
gather  that  the  company  have  developed  a  healthy  electric 
lighting  department^  which  is  showing  a  fair  return  on  the 
capital  expended  on  it.  We  notice,  however,  that  the  com- 
pany's Order  in  Council  under  the  Electric  Light  and  Power 
Act  of  1896  is  still  under  consideration,  and  may  be  issued 
at  any  time.  An  electric  arc  lighting  contract  has  just 
been  entered  into  by  the  company  with  the  Bockhampton 
Harbour  Board,  which  will  mean  increased  revenue  to  the 
electrical  department.  From  other  parts  of  the  report  we 
gather  that  the  two  rival  illuminants  are  being  pushed 
equally,  and  that  the  arc  lighting  is  much  appreciated  by 
the  public. 

Preserring  Meats. — The  Chemical  Society  of  the 
Massachusetts  Institute  of  Technology,  composed  mostly  of 
instructors  in  the  chemical  department,  have  described 
recently  a  new  process  of  preserving  meats.  The  process 
proposed  is  simply  to  sterilise  the  meats  by  placing  them 
for  a  certain  number  of  hours  close  to  an  electric  light 
The  actinic  rays  of  light,  not  only  from  an  electric  lights 
but  from  almost  any  kind  of  light,  are  fatal  in  time  to  all 
kinds  of  germs,  even  the  bacteria  of  anthrax.  While  the 
meats  are  exposed  to  the  lights  a  stream  of  hot  air  at 
temperatures  ranging  from  116deg.  F.  to  160deg.  F.  is  sent 
up  through  the  box  in  which  the  meats  are  placed,  to  dry 
them.  Then  the  thoroughly  dried  meats  are  powdered, 
and  are  thus  ready  for  Klondike  expeditions  and  for  army 
and  navy  use. 

Mnnioipal  Olasgow. — ^The  Americans  are  booming 
the  municipal  enterprise  of  Glasgow  to  such  an  extent  that 
at  last  th^y  are  assured  that  the  cannie  Scotch  town  pays 
all  its  expenses  out  of  its  commercial  undertakings.  The 
reply  of  the  Lord  Provost  to  queries  as  to  the  truth  of  the 
suggestion  is  as  follows :  "  The  Lord  Provost  of  Glasgow 
has  received  communications  from  all  parts  of  America 
desiring  confirmation  of  a  statement  to  the  effect  that  the 
citizens  of  Glasgow  would  be  free  from  all  taxes  or  rates  in 
consequence  of  the  profits  derivable  from  their  gas,  water, 
electric  lighting,  and  other  undertakings  of  the  govern- 
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aient  I  liave  accordingly  been  requested  by  the  Lord 
Provost  to  inform  you  that  tbia  statement  has  no  foundation 
in  fact  There  is  no  probability  of  this  city  being  exempt 
from  taxation. — Signed,  John  S,  Sami  kl/' 

A  Difirest  of  a  Digest.— Mr.  Carl  Ilering'a  digest  of 
the  current  electrical  literature  in  the  Eledri^4  World  for 
March  19  contains  the  following :  '*  Alternating-current 
motors.  Atkinaon.  London  Electrical  Engineer y  Feb.  25.— 
A  brief  abstract  of  a  recent  paper  before  the  Institution  of 
Civil  Engineers  on  the  theory,  design,  and  working  of 
alternating-current  motors.  The  abstract  conUins  no  infor 
mation,  being  merely  a  description  of  the  paper/'  Mr. 
Carl  Hering  lays  himself  open  to  the  tu  (juoque  retort,  as 
his  digest  is  not  even  a  description.  The  fact  that  the 
Institution  of  Civil  Engineers  do  not  permit  any  unoflicia! 
report  or  ab§tract  of  their  papers  is  the  cause  of  the  want 
of  detailed  information  complained  of.  Still,  the  ot^cial 
condensation  we  published  did  give  a  reader  an  idea  of 
what  to  expect  from  a  perusal  of  the  paper. 

VaoQiim  Tabe  Li^htljig.— The  EUdrk^  Age  gives 
details  of  the  work  of  Mr.  John  H.  T.  Haines  m  this 
field,  and  gives  a  number  of  photographs  taken  hy  the 
light  from  vacuum  tubes.  The  author  states  the  apparatus 
be  has  devised,  and  with  which  he  produced  vacuum  tube 
lighting  of  pure  whiteness,  is  unique.  His  tubes  run 
perfectly  cold  and  will  stand  a  lOhour  test.  With  the 
wattmeter  recording  200  watte  in  the  line,  he  kept  16  tubes 
5ft.  long  and  2^in.  in  diameter  brilliantly  illominaUid. 
The  photographs  contained  in  the  article  were  taken  in 
a  roorn^  having  no  reflecting  screens,  with  a  40  second 
exposure,  at  a  distance  of  from  6ft.  to  dft.  from  the  source 
of  illumination-  One  of  the  important  features  of  Mr. 
Haine's  apparatus  is  a  discharge  occurring  between  two 
pairt  of  brass  spheres,  which  he  calls  a  double  spark  gap. 
This  device  is  adjustable  automatically,  and  is  devised  for 
the  purpose  of  keeping  the  two  gaps  in  resonance.  The 
articles  goes  on  to  state  that  Mr.  Llaines  has  produced  the 
only  successful  open  arc  lamp,  which  burns  with  any 
frequency. 

Proposed  Aatooar  Tour. — The  members  of  the 
Automobile  Club  of  Qreat  Britain  are  arranging  a  six 
days'  tour  for  Piaster,  which  promises  to  be  a  moftt  enjoy- 
able one.  On  Ttiuraday  afternoon,  April  7,  the  party  will 
leave  the  club  (4,  Whitehall-couit»  London)  and  journey  as 
far  as  Guildford,  where  they  will  halt  for  the  night  On 
Good  Friday  the  journey  will  be  continued  to  Winchester, 
a  halt  being  made  at  Farnham  for  luncheon.  Winchester 
wiJl  be  reached  about  6.30  or  7  oVlock,  and  at  7.30  the 
club  will  dine  at  the  Royal  Hotel  under  the  presidency  of 

,  General  Montgomery,  who  will  next  day  join  the  party  for 
the  remainder  of  the  tour.    On  Saturday  evening  Chichester 
will  be  reached,  and  on  Sutiday  Worthing  will  be  the  head 
quarter!,  a  visit  being  also  paid  to  Brighton.    On  Monday 
Worthing  will  be  left,  and  the  members  of  the  party  will 

f  luive  the  option  of  returning  direct  to  London  or  going  to 
Tunbridge  Wells,  and  resuming  the  journey  to  London  on 
Tuesday.     It  is  to  be  regretted  that  electric  motorcars  will 

.  have  dit&culty  in  getting  their  accumulators  recharged  in 

^  moit  of  the  above  towns. 

Bicycle  Lamps. — The  idea  of  providing  an  electric 
lamp  on  a  bicycle,  and  lighting  it  by  means  of  a  small 
dynamo  driven  from  the  wheels,  is  not  new,  but  the 
^Udrkol  fl^arld  creates  new  interest  in  the  subject  by  the 

[ifeduction  to  watts   of    the   actual   work   expended  by  a 

fe^xlist  Some  recent  teats  made  by  Prof.  Carpenter,  of 
Coniell,  to  determine  the  power  required  to  drive  bicycles 
if  reduced  to  the  watt  as  a  unit,  shows  that  for  a  speed 

of  five  miles  an  hour  on  a  good  level  road  the  rider  works 

M£  $he  rm^  o/  Bbout  19  fratt«,  which  ia  about  one-third  the 


power  used  in  an  ordinary  16-c.p.  iDcandeieeiit  I 
10  miles  an  hour  the  power  applied  by  tbe  ridar 
30   watts,    and   for  hard,  continuous  riding,    100  \\ 
short  period  a  good  rider  can  work  at  the  rate 
250  watts.     From  this  it  will  be  seen  that  even  for  at 
lamp  the  extra  exertion  required  to  light  it  up 
felt  as  much  ae  a  head  wind,  as  it  mtiil  be 
that  the  efficiency  of  a   very  small  dynamo  ii 
fact,  from  a  2-c.p.  lamp  we  estiiLate  dial  «zlf« 
the  equivalent  of  about  20  watts  at  least  would  bi  i 

Street  Tranaformer  Boxes.— -The  Boaid 

has  given  its  decision  on  the  matter  in  dispute 
London  County  Council  and  the  County  of 
Brush  Provincial  Electric    Lighting  Company  ae  lei 
placing  of   transformers  in  boxes  under  ibe  pai 
The  County  Council  refused  its  consent  to  a 
intention  of  the  company  to  put  down  aooiii 
former  boxes,  on  the  ground  that  too  madi 
s%'a8  being  utilised.     The  electric  lighting  < 
appealed  to  the  Board  of  Trade  for  perniiiikici  to  \ 
the  above  decision.     The  Board  gjive  lie  awMtl  on  1 
allowing  the  appeal,  and  approving  the  cooi 
transformer  boxes,  subject  to  the  foUowinj  { 
that  the  said  transformer  boxes  be  constmetod  iaai 
precisely  similar   to   the    transformer   ho%^ 
within  the  area  of  the  County  of  I/ondon  (North) 
Lighting  Order,  1892  ;  {b)  that  there  shall  be  aoj 
within  such  distance  from  any  box  at  is  eqialfait 
the  diameter  of  the  gaa-pipe  in  inchea.    This  leell 
seems  to  be  badly  drafted^  aa  a  24iii.  gea  maiii 
centre  of  a  street  wotild  prohibit  entirely  tbe 
transformer  box  unlets  the  road  wat  at  tota] 
We  think  a  constant  added  to  a  much  tmaOer  i 
the  diameter  of  the  pipe  would  give  a  retolt 
sistent  with  the  dangers  to  be  avoided. 

London   Traffic— Mr.  Douglas   Yonng  read  nj 
on  Ix)ndon  tratlic  problems  and  their  tolatieti 
Auctioneers'  institute  on  Tuoeday.     He  biigui  by  a^ 
of  the  i^rowth  of  London,  fixing  the  date  of  thetiri 
1107  \u  \     At  that  time  the  tralBc  at  tlie  Built  t 
felt  to  be  an  inconvenience*    The  well-worn 
'^London  is  paved   with  gold*'  wat  emphnei 
author,  who  stated  that  the  time  let!  in  iIm  i 
year  owing  to  the  congested  state  of  tbt  rmA ' 
to  the  interest  on   £1,000.000,     Mr.  Y'otiog  findDjfj 
mended   the   trolley  system  of   electric   tmelieii 
suburbs,  "Ntying  that  he  had  teen  tint  ejMeaai 
Bristol,  Kome,  and  Milan^  and  tron  an  stUiitk 
view  little  or  nothing  wat  to  be  arg)ed  tffiintl  il 
the  pilUrs  or  wires  suspended  from  pitoe  lo 
made  to  hold  the  electric  lampt,  and  beeamean  < 
feature.     The  system  was  safe,  rapid 
speed*  clean,  comfortable,  and  flexible  enoQgh  to  i 
all  routet,  and  met  all  cootingendet  of  etroel  trafle  | 
ordinary  circumstances.      It  wat  toppkating   all/j 
syttema*   and    in    the    farther   saburbe    the 
tramcan  running  in  oonneetion  with  a  well  < 
system   of  underground    electric   rtflwayti 
bright   future   for  largely  solving   the 
trafEc,  and  for  the  eomfort  and  eonf'Bniinoe  of  llio  j 
and  city. 

Improvementa   in   Slootrio   AoonmiUAtors^ 
a  meeting  of  the  members  of  the  Ltverpool 
Self  Propelled  Traffic  Ateociation  tUt  wmk  m  thvl 
Institution,  Cohfuitt' street,  an  tntereeting  pifitr 
J.  T.  Nibletti  dealing  witb  tome  reetail 
electric  aecumulatort  and  tliefr  appliention  to  i 
common   roads,   wat  read.      It  expUnod  at 
improvements  which  have  reeent^  been  i 
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for  road  traction,  and  indicated  how  they  are  best 
d.  Electric  locomotion  on  common  roads,  the 
said,  presented  enormous  possibilities,  but  the 
noisy  gear  should  be  done  away  with,  and  methods 
irging  would  have  to  be  seriously  considered, 
r  great  the  convenience  of  electric  haulage,  however 
s  reliability,  ease  of  manipulation,  sanitary  aspect, 
tend  convenience,  the  question  as  to  whether  it  is 

not  has  still  to  be  satisfactorily  answered.  The 
cost  and  cost  of  maintenance  of  the  batteries 
id  would  be  t}ie  controlling  factor.  Whatever  turn 
i  of  electrically-propelled  motorcars  might  take,  it 
cessarily  always  involve  the  use  of  some  apparatus 
ng  and  giving  out  electrical  energy.  The  modem 
7  battery  left  very  much  to  be  desired,  but  still 
ere  several  very  good  batteries  for  this  purpose 
Je,  and  these  might  serve  to  tide  over  the  period 
ing  before  the  advent  of  the  ideal  cell  yet  to  be 
L 

l>epiitatioii  Qnestloii. — The  practice  of  sending 
IT  of  committeemen  to  various  places  to  investigate 

of  electric  lighting  is  in  itself  a  good  thing,  as  it 
i  dioee  largely  responsible  for  electric  lighting  enter- 
Still,  it  is  sometimes  doubtful  if  the  expenses 

are  really  equivalent  to  the  experience  gained, 
spopdent  to  the  East  End  News  is  assured    that 

the  tripe  are  not  made  in  bond  fides,  and  proceeds 
rhat  he  considers  to  be  instances  of  this.    Not  to 

the  name  of  the  place  is  only  just^  as  we  do  not 
is  belief,  but  the  following  paragraph  shows  bis 

style :  "  In  the  expenses  of  the  committee's 
1  trip  is  included  3s.  for  packs  of  playing  cards ! 
lerstood  that  any  losses  at  *  nap '  sustained  by  the 
I  will  not  be  charged  on  the  rates,  but  the  cards 
Cigars  and  whisky  were  also  provided  at  the 
of  the  rates.  It  is  not  known  yet  whether  the 
the  committee  to  see  the  pantomime,  'Dick 
gtoD,'  is  to  be  paid  for  by  the  ratepayers.  It 
ave  been  more  appropriate  if  the  committee  could 
en  <  AJaddin ;  or,  the  Wonderful  Lamp.'  They 
K)  doubt,  have  been  able  to  have  reported  fully  on 
lit  of  that  gentleman's  experiences."  The  corre- 
t  finally  lapses  into  poetry  which,  if  the  committee 
pelled  to  read,  will  counteract  any  pleasure  they 
ne  had  in  the  course  of  their  excursions. 


:  Moddle. — We  gather  from  VEledricien 
dtizeos  of  Bordeaux  are  to  lose  the  electric  lighting 
The  gas  company  had  previously  undertaken  to 
deeMcity  as  well  as  gas,  but  it  seems  that  they 
rithout  legal  authority  in  so  doing.  The  facts 
IS :  The  gas  company  have  a  perpetual  monopoly 
ting  by  gas  in  Bordeaux,  and  in  November,  1800, 
to  take  up  electric  lighting.  The  proposal  was 
1  by  the  majority  of  the  shareholders,  but  as  there 
Mentients  to  the  alteration  in  the  objects  of  the 
7,  it  has  been  held  by  the  courts  that  the  change 
igsL  Still,  the  company  has  laid  down  electric 
{ mains  and  plant  and  supplied  a  large  number  of 
Ml.  Lawsuit  ensued  over  the  question,  and  finally 
iBri  of  Appeal  in  Paris  has  decided  against  the 
7.  The  defence  was  that  gas-engines  were  used  to 
s  the  electrical  energy,  and  hence  that  it  was  really 
iopment  of  their  gas  undertaking.  This  did  not 
Iter,  and  hence  the  gas  company  have  to  discontinue 
^  of  electricity.  The  author  of  the  long  article 
contemporary  contends  that  Bordeaux  is  worse  off 
rfon  the  judgment  was  passed,  as  he  considers  that 
pm  aothoritiee  have  no  power  to  grant  an  electric 
I  cpac^egioih    Benoe  be  iM'gues  that  the  theatres 


and  other  users  of  electricity  will  have  to  i#rinrt  (0  gas  as 
an  illuminant  We  can  hardly,  however,  understand  his 
argument  that  the  monopoly  of  the  gas  company  will 
prevent  its  electric  rival  from  being  used.  ' 

Tomperatnre  KflSeots  on  B([agBetB.««»Hr.  Carl 
Bering,  in  his  digest  published,  in  the  EUdfi^  Worlds 
abstracts  a  long  paper  by  Mr.  Ashworth  on  methMk  of 
making  magnets  independent  of  change  of  temperatore, 
and  on  some  experiments  with  abnormal  and  negative 
temperature  coefficients.  He  describes  experiments  made 
to  ascertain  what  kinds  of  irOn  and  steel  are  least 
liable  to  change  under  moderate  temperature  conditions. 
The  samples  were  subjected  to  alternate  streams  of 
cold  water  and  steam,  the  magnetism  being  measxu^  at 
the  time ;  this  process  was  continued  until  the  intensity 
fluctuated  between  two  nearly  constant  values.  The  chief 
conclusions  are  that  the  temperature  coefficient  is  generally 
less  in  bard  iron  and  steels,  and  is  particularly  small  in 
hardened  cast  iron.  Certain  hardened  nickel  steels  have  very 
smallnegative  coefficients.  Hediscoverednegatiyecoefficients 
in  music  wires.  A  change  of  sign  of  the  coefficient  by  altera- 
tion of  temper  and  dimension  ratio  was  found,  and  this  leads 
to  methods  of  obtaining  zero  coefficients.  He  also  found 
some  relation  between  the  dimension  ratio  and  the  self- 
demagnetLsing  factor,  temperature  coefficient,  and  permanent 
loss  of  magnetism  after  alternate  heatings  and  coolings. 
He  observed  an  increase  of  intensity  after  a  portion  of  the 
wire  was  dissolved;  an  original  negative  coefficient  was 
made  positive  by  increase  of  thickness.  There  are  two 
practical  ways  of  obtaining  zero  coefficients,  by  altering 
the  hardness  or  the  dimension  ratio ;  the  material  of  the 
magnet  must  also  have  certain  chemical  and  physical  pro- 
perties not  yet  determined,  the  physical  being  the  more 
important. 

Scottish  Society  of  Arts.— Last  Monday  Mr.  G.  K. 
Grieve  read  a  paper  on  "  The  Comparative  Cost  of  (}as 
and  Electricity  as  Sources  of  Light,  Heat,  and  Power-' 
before  the  above  society  at  Edinburgh.  We  hoped  to  be 
able  to  reproduce  the  gist  of  this  paper  in  this  week's  issue, 
but  Mr.  Grieve  writes  to  say  that  he  does  not  wish  to  pose 
as  an  authority  on  the  subject,  and  also  that  we  should  not 
be  likely  to  agree  with  his  views.  We  are,  however, 
quite  prepared  to  give  him  every  opportunity  of 
stating  hii  case,  and  also  the  credit  of  his  own  opinion 
even  if  we  do  differ.  He  premises,  however,  that  the 
electric  lighting  is  promoted  too  much  under  false  pretences 
and  that  its  merits  are  unduly  pushed  by  the  electrical 
Press,  who  continually  assert  that  it  is  cheapen  than  gas.  The 
expression  "  cheaper  "  is,  of  course,  open  to  many  meanings, 
and  must  not  be  entirely  restricted  to  a  comparison  only 
of  cost  for  a  given  light.  As  an  argument,  Mr.  Grieve  sends 
us  the  following  :  At  the  lecture  he  had  the  hall  lighted 
by  incandescent  gas  lamps  at  a  cost  per  hour  of  l'3d., 
while  electric  light  cost  5^d.  per  hour.  Also,  according 
to  a  statement  the  author  has  received,  the  Edinburgh 
street-lighting  stands  thus :  present  light,  538  arc  lamps 
at  £16  a  £8,608 ;  previous  light,  1,614  gas  lamps  at  30s., 
£2,421 ;  showing  an  increase  of  £6,187  for  electric  light 
The  additional  light  obtained  is  not  to  be  valued  by  the  author 
at  anything.  These  latter  figures  were  not  included  in  the 
paper.  As  regards  the  cost  of  lighting  a  given  room  as 
above,  we  find,  again,  that  the  candle-power  is  not  given, 
but  we  must  also  point  out  that  the  cost  per  annum  rather 
than  the  cost  per  hour  is  required. 

Paris  Electricity  Work.— The  electric  supply  in 
Paris  is  in  the  hands  of  several  companies,  who  at  present 
are  rather  uncertain  as  to  the  ultimate  duration  of  their 
concessions.  In  spite  of  this,  new  works  have  bad  in 
several  cases  to  be  laid  down  lately  to  kao^  tJbA  vo;:^'^^ 


up  to  the  demand.  The  Compagnie  PamieDne  de  I'Air 
Comprimd,  which  supplioB  a  large  area  on  the  right  bank 
of  the  Seine,  is  one  of  these,  and  their  new  works  are  fully 
deacribed  in  L* Industrie  El€Ctri(pie^  from  which  paper  we 
cult  the  following  detaila.  The  company  started  on  the 
Chelsea  system  of  u^ing  a  number  of  battery  sub-stations, 
and  charging  them  in  series.  In  fact,  at  the  end  of  1892 
they  had  21  such  sub-stations,  with  about  785  tons  of 
accumulators*  Our  contemporary  says  that  these  batteries 
had  a  charging  capacity  of  13,000  kilowatt-hours,  and  a 
capacity  in  discharge  of  93,000  kilowatt-hours.  This  looks 
like  an  efficiency  of  700  per  cent,  so  we  suppose  a  xero  has 
got  astray.  A  pressure  of  4,000  volts  was  used  for  charg- 
ing. In  the  next  year  rotary  transformers  began  to  be 
introduced,  with  a  five-wire  system  at  110  volts.  Four 
machines  were  always  used  in  series,  so  that  they  had  about 
110  volts  on  each  of  the  low-tension  ends.  The  gradual 
change  over  to  this  system  lasted  to  1896,  when  the  new 
station  at  the  Quai  de  Jemnapes  was  constructed.  This 
station  contains  some  23  sets  of  steam  dynamos,  each  of 
1,300  h.p*  The  engines  are  arranged  on  the  ground  floor, 
over  these,  again,  on  the  first  floor  are  the  boilers,  and  over 
all  provision  in  the  way  of  coal-bunkers  and  water  storage 
is  provided.  Full  drawings  of  the  station  are  to  hand, 
but  the  details  of  the  electric  plant  are  left  over  to  the 
next  issue. 

Proil  Forbes's  Nile  Scheme. — As  is  well  known. 
Prof.  George  Forbes  has  been  commissioned  to  draw  up  a 
report  to  the  Government  on  the  poasibilitiea  of  using  the 
power  of  the  Nile  cataracts.  He  has,  says  the  DaUy  News^ 
visited  and  surveyed  the  Nile  from  Assouan,  the  site  of  the 
first  cataract,  to  a  point  not  far  from  Abu  Earned,  at  which 
the  fourth  cataract  is  situated^  The  country  between  the 
fifth  cataract,  which  occurs  between  Abu  Hamed  and 
Berber,  and  the  sixth  and  last  of  the  famous  cataracts,  was 
left  alone,  for  the  present  at  all  events,  though  it  is 
believed  that  scientific  irrigation  would  make  it  some  of 
the  richest  country  in  the  world,  being  formed  of  ancient 
Nile  mud*  The  river  between  the  third  and  fourth 
cataracts  wits  merely  traversed,  or  roughly  surveyed.  The 
I  really  serious  and  detailed  investigations  were  made  at  the 
"  first,  second,  and  third  cataracts.  The  question  which  had 
got  to  be  settled  was  whether  it  would  be  possible  to 
use  the  force  of  the  waterfall  at  those  three  pointa 
for  driving  power.  This  famous  river,  from  half  a 
imili  to  a  mite  wide,  flows  through  a  country 
tnostly  mountainous,  sterile,  and  sandy  on  both  banks 
beyond  the  narrow  strip  of  a  few  hundred  yards 
.  on  either  bank  which  is  cultivated.  It  was  thought  that 
^whilst  they  were  about  to  construct  the  reservoirs  for 
supplying  the  cultivators  with  a  constant  supply  of  water 
(or  their  crops — sugar,  cotton,  rice,  com,  and  so  on—it 
might  be  wise  at  the  same  time  to  see  if  some  cheaper 
means  of  pumping  could  not  be  devised  than  by  steam 
power.  So,  if  the  scheme  is  adopted,  the  waterfall  will 
genemte  the  electricity,  which  will  be  produced  in  the 
.lliual  way,  and  supplied  to  pumping  enginaa,  CactorieSp  or 
rirorks  of  any  sort  which  require  power.  One  of  Prof. 
Forbes's  duties,  we  understand,  was  to  diseover  the  wants 
of  the  cultivatora,  and  already  he  has  tabulated  18  distinct 
iadaitries  which  would  be  largely  and  immediately  benefited 
by  harnessing  the  Nile* 

lluU«i|iAl  Sleetrlotty  Work.»Our  esteemed  oon* 

tempcvraryi  the  Journal  of  Gas  L^^yhting,  is  becoming  a  great 

^believer  In  the  success  of  electric  lighting  undertakings, 

and   offers   to   its   readers   this   week    some   most  moral 

remarks  on  the  taking  over  of  the  Sheffield  supply  by  the 

.Corporation.     After  mentioiiing  the  fiu:t  that  the  charge 

future  ii  to  be  4d*  per  unit,  it  add« :  "  Thia  is  a  restUt 


on  which  the  Corporation,  the  consafl»ei%  i 
lighting  interest,  both  financial  and  techniiml,  asiij 
congratulated.     The  decision  to  acquire  the  on 
at  this  time  is  a  very  rational  one ;  and  the  prke  j 
paid  is  not  high  in  the  circumstancea     The  chid  | 
be  coniidered,  of  course,  is  the  low  price  at 
undertaking  can  supply  current  and  pay  a  eert- 
cent.  dividend.    This  datum  being  ascertained^  the  1 
tton  are  probably  very  well  advised   in  lalciiif  Of 
undertaking  before  it  grows  any  bigger*     Tbijr 
come  in  with  the  Howing  tide,  and  noi  wail  tall  il  i 
water.     This  is  wise ;  for  there  is  probably  pleolf « 
in  Sheffield  for  an   electric  light  undortiJcmg  ti 
thrice  the  size  of  the  present  eslAblishmeatw'^ 
JouriKil  of  Gas  Lighting  maintains,  is  llie  only  i 
value  for  such  concerns.     It  seems  to  as  to  be  a 
indefinite  criterion  to  apply  when  buying,  and  in  ibej 
case  the  price  was  fixed  more  by  the  profit  being  i 
the  electric  lighting  company.     Our  contempotmniyJ 
*'  Of  course,  there  is  a  market    for  electric 
Sheffield  and  every  other  town  of  euScieiit  iiD|i 
When   the   fact  of   the  existence  of    such   a 
eBtablished,  the  only  proper  thing  to  do  is  to  i 
the    best    and    cheapest  way   poesible    uodir   lli| 
conditions.     It  is  exactly  the  same  with  a  gas  ^ 
The  worst  misfortune  that  could  eome  lo  a 
either  kind  would  be  to  fall  into  the  handi  ol 
administratoi-s,  who  should  think  themselvee  { 
charge  what  they  liked  for  their  commodity 
public  are   bound    to  go   to   them  (or    it     Sfa 
fortunate  in  having  real,  live  busineei  men  ai  Ibe  1 
both  the  electricity  and  gas  undertaking*.     So  leaf 
condition  obuins,  it  will  not  matter  to  the  public 
whether  the  property  belongs  to  the   rmteiiaysrs 
private  proprietors/'    This  we  hardly  undecituid,! 
experience    shows    that    companies    are  nol 
consider  only  the  convenience  of  the  poUfe,  bttl 
the  maximum  dividend  out  of  this  conveoteiioe. 

The  Glaagow  Telephone  Que«tl«a. — ^TIm 

tion  to  the  PoHtmaater-Gencral  from  Glasgow 
the  result  of  the  late  enquiry  have  bad  llieir 
The  Duke  of  Norfolk,  owing  to  til  heallli.  ree 
deputation  in  his  own  house.     From  the  Msi) 
we  glean  the  following  account  of  the  tnlerrien 
said     Lo    have    been    strictly    priTate.    T%e 
disclaimed  any  desire  to  diacusa   the  rtpori  of 
miasioner  who  held   the  enquiry  in  tilas^w, 
sought  to  impress  specially  on   his  Grace  a  few 
points.     The   first  was   that  the  CoqsormtioQ  had 
admitted  that  it  would  be  '*  a  grave  pal^  iiM 
to  have  a  telephone  exchange  confined  to  the  i 
municipality  of  GUsgpw/'    They  beUoTed  it  woell] 
great  public  benefit  to  have  such  an  esehaaiQet 
would  be  a  still  greater  benefit  to  kave  il  f or  the  j 
area  embraced  in  their  second  applkatkm.     They  i 
his  Grace  that  the  difficulty  of  Uie  CorpOfmtfam 
the  necessary  wayleaves  for  andergrofiiiil  wtree  < 
limits  of  their  own  jurisdiction^  which  the  gimotieg  { 
second  application  would  render  neeeeearj,  waa  a 
imaginary  difficulty.    The  outside  anthorittee 
probably  would,  object  to  the  Nattooal  Telephooel 
or  any  company  working  (or  private  proftt*  ob 
wayleaves  ;  but  they  were  reedy,  aod  aeeriy  all^ 
had  expressed  their  readinesit  to  gfaal  laeiliiiie 
Corporation  of  Glasgow,  wboee  only  objeet  was  the  { 
interest    In  the  i^ext  place,  the  depulaiioii  vttgtd^  i 
that  the  opinion  which  the  PostmaiterQeoend  k%d  obui^ 
that  the  Ck»rporation,  in  the  preieni  Hefee  ef  the  i 
no  power  to  carry  on  the  buiineM  of  a  telephone  < 
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€t,  ibat'  his  Grace  should  exercise  the  discretion 
him  and  grant  the  application  of  the  Corporation 
lae,  subject  to  the  condition  that  the  Corporation 
scure  the  necessary  powers  from  parliament 
Dtended  that  in  any  possible  application  to 
It  they  should  not  be  prejudiced  by  a  pronounce- 
the  Po8tmaster-€reneral  which  might  be  pressed 
lente  into  an  argument  for  refusing  the  parlia- 
ipplication.  The  Duke  of  Norfolk  expressed  his 
act  impartially,  and  asked  if  the  granting  of  a 
mditionally  might  not  be  held  to  prejudice  any 
L  The  deputation  replied  that  they  were  perfectly 
lat  the  granting  of  a  conditional  license  should  be 
irded  and  hedged  in  as  to  leave  most  unfettered 
I  to  Parliament  in  dealing  with  the  Corporation's 
.  In  the  conrse  of  the  conversation  the  deputa- 
ated  the  decision  of  the  Town  Council  under  no 
nees  to  grant  the  Telephone  Company  the  right  to 
le  streets.  The  Duke  of  Norfolk  assured  the 
Q  that  he  thoroughly  understood  the  position, 
Gold  give  it  his  careful  consideration,  and  that  he 
amanicate  with  them  shortly. 

inlaton  on  Ferry  Boats.— The  uses  of 
x>r8  to  even -up  loads  are  many,  and  as  long 
amounts  of  power  have  not  to  be  stored  and 
en  out  over  long  intervals  great  advantage  is 
rem  their  employment.  In  such  cases  large 
I  not  80  much  an  object  as  high  discharge  rates 
1  efficiency.  Our  contemporary,  the  Electrical 
lujee  technical  leaders  are  always  well  thought 
j;e8ts  the  employment  of  accumulators  on 
17  boats.  It  argues  as  follows  :  '*  The  con- 
l   load   necessary   for    the    most    advantageous 

acoamulator  system  are  almost  exactly  those 
sd  by  the  engine  of  the  ordinary  steam  ferry  boat, 
when  the  distance  the  boat  traverses  in  regular 

small.  When  the  boat  is  resting  at  either 
I  journey  the  demand  upon  engine  and  boilers 
lile  their  full  output  is  demanded  when  the 
loring  at  full  speed.      In   the   case  of    a  boat 

10-minute  service— five  minutes  under  way 
minutes  at  rest  at  either  end — the  average 
pon  the  engine  would  be  less  than  half  the  maxi- 
land  (less  than  half  because  of  the  periods  when 
is  allowed  to  drift  in  stopping).     This  is  a  highly 

way  of  operating  engine,  boilers,  and  fires,  and, 

m,  requires  the  equipment  of  the  boat  with  an 

machinery  twice  as  large  as  would  be  requi- 

anisb  the  average   power.      It   has   been  found 

»  that  multiple-expansion  high-pressure  engines 

service  do  not  give  the  economy  which 
I  expected  of  them,  owing  to  the  time  neces- 
faring  the  cylinders  to  the  proper  temperature 
g.  In  the  case  of  a  boat  making  such  a  schedule 
lOve,  and  requiring  1,500  h.p.  at  full  speed,  the 
Mpipnient  might  be  replaced  by  an  engine  and 
f  750  h.p.,  a  dynamo  of  600  kw.,  a  motor  of 
^  on  the  screw  shaft,  and  a  battery  of  about  1,000 
boors  capacity.  The  boilers,  engine,  and  dynamos 
» wocked  all  the  time  under  a  perfectly  steady  load 
Mrator  fields  were  suitably  wound  and  connected 
iditioQ  permitting  the  highest  economy  of  working. 
isg  sad  vibration  of  the  boat  would  be  reduced, 
1kg  to  increase  its  life  and  diminish  depreciation. 
hm  aeddent  to  the  engine,  the  battery  would  contain 
i  opshle  of  propelling  the  boat  for  about  one  hour  at 
ilad  far  more  than  two  hours  at  half  speed,  which 
tlfli^  SDOD^  to  tide  over  the  repair  of  an  ordinary 
ik    Of  course^  the  first  t(mt  au'l  the  complexity 


of  such  an  equipment  would  be  greater  than  that  of  the 
1,500  h.p.  engine  and  boilers,  and  its  weight  would 
probably  be  greater,  but  the  losses  in  the  generator, 
batteries,  and  motor  would  probably  be  more-  than  made 
up  in  the  increased  economy  of  the  engines  and  boilers, 
and  the  increased  flexibility  of  the  system  might  outweigh 
its  disadvantages.  The  control  of  the  propeller  speed  could 
also  be  effected  to  a  nicety  directly  by  the  pilot  instead  of 
roughly  through  signals  to  another  person,  a  consideration 
of  no  small  moment  in  service  requiring  such  frequent 
landings. 

Diemptive  DiBoharges  in  Air  and  Liquid 
Dieleotrios. — Mr.  T.  W.  Edmondson  contributes  a  long 
article  on  the  above  subject  to  the  Physical  Review,  in  which 
he  details  the  past  experiments  of  others  in  the  determina- 
tion of  spark-gaps  in  various  media  with  different-shaped 
electrodes.  The  author  has  devoted  special  attention 
to  the  sparking  distances  between  spherical  electrodes 
immersed  in  different  oils,  such  as  are  sometimes  used  in 
transformers.  His  results  are  plotted  in  curves  and 
largely  compared  with  those  of  other  researches.  The 
effect  of  the  radius  of  the  spheres  used  on  the  sparking 
distances  in  air  with  direct  currents  is  expressed  by  the  fol- 
lowing :  Kadius,  *5cm. ;  dielectric  strengths,  28*5  kilo-volts 
per  centimetre.  Radius  1cm.,  30*6  kilo- volts;  radius  2 '0cm., 
32*4  kilo-volts ;  and  finally  3*0cm.,  36  kilo-volts  per  centi- 
metre. All  these  values  are  considerably  higher  than  that 
obtained  by  Macfarlane  for  planes^t.^.,  23*8  kilo-volts  per 
centimetre.  It  appears,  then,  that  the  potential  necessary  for 
a  discharge  when  the  spheres  are  close  together  is  depen- 
dent to  a  great  extent  upon  the  size  of  the  spheres  as  well 
as  upon  Uie  nature  of  the  electric  field.  The  results  of 
the  insulating  oils  are  by  no  means  so  uniform  as  those  for 
air.  In  the  cases  of  water-white  distillate  (a  light  oil 
resembling  kerosene),  mineral  sperm  oil,  castor  oil,  and 
lard  oil,  the  behaviour  of  the  smallest  spheres  is  somewhat 
anomalous.  For  the  other  spheres  the  results  are  of  the 
same  character  as  those  obtained  for  air->that  is,  for  small 
spark-lengths  the  dielectric  is  electrically  strongest  when 
the  spherical  electrodes  are  smallest.  Whether  the  weaken- 
ing of  the  dielectrics  for  small  spheres  when  the  spark-length 
increases  takes  place  here  also  it  is  difficult  to  say,  as  it  was 
impossible  to  obtain  consistent  readings  for  spark-lengths 
of  more  than  l'4mm.  on  account  of  the  great  disturbance 
of  the  liquid  due  to  convection  currents.  There  appear, 
however,  to  be  some  indications  of  such  a  change  in  several 
cases,  notably  in  those  of  kerosene,  water-white  and  export 
distillates,  lard  oil,  and  xylol,  where  the  curves  begin  to 
converge.  The  following  are  the  dielectric  strengths  in 
kilo-volts  per  centimetre  for  different  oils  as  obtained  by 
Mr.  A.  L.  Clark  :  kerosene,  112 ;  water-white  distillate, 
158  ;  paraffin  oil,  127  ;  export  distillate,  06 ;  natural  sperm 
oil,  60  ;  mineral  sperm  oil,  60  ;  raw  linseed  oil,  67  ;  boiled 
linseed  oil,  67  ;  olive  oil,  51 ;  neatsfoot  oil,  52 ;  castor  oil, 
104 ;  lard  oil,  27 ;  turpentine,  70 ;  xylol,  49.  It  will  be 
noticed  that,  with  the  exception  of  lard  oil,  all  the  above  oils 
are  dielectrically  stronger  than  air.  The  results  of  the 
experiments  with  the  alternating  current  were  not  very 
satisfactory,  the  measurements  of  spark-lengths  showing 
remarkable  departures  from  the  evenness  of  the  results 
obtained  for  the  electrostatic  discharge.  The  source  of 
potential  was  a  large  induction  coil  from  which  the  make- 
and-break  attachment  had  been  removed.  Through  the 
primary  of  this  coil  was  passed  an  alternating  current  at  an 
E  M.F.  of  50  volts  and  frequency  125,  which  was  obtained 
from  the  ordinary  street  service.  It  was  found,  however, 
that  the  dielectrics  are  electrically  weaker  for  spheres 
of  3cn).  diameter  than  for  the  smaller  sizes  of  1cm.  and 
2cm.  diameter. 


890 


THE  ELECTRICAL  ENGINEER,  APRIL  1,  I89a 


LORD   KELVIN'S  PATENTS.* 

(Continued  from  page  SJ'tO.) 

PORTAIILE  OR  MARINE  VOLTMETERS  AND  AMPKRE-METKRS. 

For  the  meaaurement  ol  poteotml  in  connection  with 
electric  lighting  or  power  installatioRa  on  board  ship,  the 
maAs  of  the  moving  part  of  the  balance  voltmeter  and 
engine-room  voltmeter  is  too  great  to  be  convenient  for 
accurate  use.  The  marine  voltmeter  now  to  he  described 
is  specially  «uitable  for  tuch  a  purpose,  but  it  is  also  eijually 
useful  as  a  portable  voltmeter  for  general  u&e.  The 
roetatancea  to  enable  the  instrument  to  be  used  aa  a  volt- 
meter are  wound  ;uiti  inductively  on  two  brass  cylinders, 
ai»d  the  lower  one  of  these  may  be  arranged  to  serve  as  a 
convenient  mejins  of  supporting  the  instrument  on  a  table 
or  shelf*  When,  as  is  most  commonly  the  case,  the  mean 
potential  to  be  measured  is  100  volts,  the  platinoid  resist- 
ance is  adjusted  to  make  up,  along  with  the  fine  copper 
wire  solenoid  (of  which  the  resistance  is  about  60  ohms),  a 
total  resistance  of  1,000  ohms.  Thus,  the  direct  reading  nf 
potential  on  the  scale  is  in  volts. 

In  order  to  save  time  in  taking  readings  a  checker  is 
provided*  A  bra?*8  arc,  capable  of  moving  in  a  vertical 
airection,  is  placed  parallel  to  and  slightly  below  the  plane 
in  which  the  pointer  moves,  and  by  means  of  a  handle  this 
arc  may  be  brought  gently  and  momentarily  into  contact 
with  the   pointer  so  aa  to  quickly  stop  its  o&cOlationa. 


flQ,  U.^TorUblt  or  M«riitii  VvlinkeUr. 

When  the  instrument  ia  to  be  uaetl  for  very  accurate  work, 
a  means  of  obaerving  and  annulling  any  error  due  to 
residual  magnetism  in  the  oblate  may  be  provided  by  a 
reversing  key  placed  below  the  acale  l>ox,  ana  two  magnets 
screwing  into  the  aheath.  The  current  through  the  instru* 
ment  ia  made  in  one  direction  when  the  bindle  of  the 
reversing  key  ia  in  the  top  position,  and  made  in  the 
oppoaite  direction  when  the  handle  is  in  the  bottom  posi- 
tton.  The  current  is  broken  when  the  handle  ia  on  either 
aide.  The  residual  eflfect  in  the  inatrument  is  vury  sm^iU, 
and  it  is  found  to  be  sufliciently  accurate  for  all  practical 
purpoaes  without  this  adjustment. 

The  Marine  Am/  — The  marine  amperc^meter  is 

aimilar  to  the  mai  -meter  as  described  above,  with 

the  exception  that  its  solenoid  ia  made  from  one  or 
more  tunis  of  heavy  copper  conductor.  Three  ranges  of 
the  inatrument  are  usually  made— viz.  (L)  40  to  160  ;  (IL) 
60  to  270;  (Ul)  100  to  500. 

The  inatrument  cunaiata  of  a  small  oblate  of  soft  iron 
lapported  on  a  stretched  wire  in  the  centre  of  a  solenoid  of 
ftoe  copper  wire  connected  in  aeriea  with  platinoid  reaiat- 
ancaa,  variable  according  to  the  potential  to  be  meaaured  ; 
and  ia  founded  on  the  principle  that  an  oblate  spheroid  of 
aoft  iron,  movmblt  roimd  a  diameter,  tenda  to  turn  its 
equatorial  ylksm  f&nlUl  to  the  lines  of  fnrre  in  a  uniform 

n   to   tlM 


of  paper  read  bf  Dr*    y 
Fhiimofi^ml  SooiHx  ef  OUagow,  Feb.  Zl 


magnetic  field.     The  pointer  ii  fixed   rahiliii 
oblate  in  such  a  manner  that,  when  the  podnUir 
;ero  position  of  the  acale,  the  equatorial  pliiM  <rf  I 
ia  inclined  about  45deg.  to  the  lines  of  foroecrf 
The    suapending    wire    ia    atretched    tetw^c 
ends  of  a  braaa   tube,    being   fixed  at  ih« 
and  carried  at  the  upper  end  by  a  tonioa 
is  secured  by  screwing  down  upon  it  th« 
the  top  resistance  coil.     Portions  of  the  toha  mn  i 
to  permit  of  easy  acceaa  to  all  parts  ol  the 
adjustment  or  inapection.     In  order  to  preveoi 
the  8U8[>ending  wire  or  accidental  diaturbanoe  of  \ 
hea^l,  two  braaa  cylindera,  which  also  serve  to 
resistance  coila,  nre  placed  covering   the  two 
supporting   tube,  and  are  fix^Ki  by  screws  to 
The  aeale  ia  graduated  from    zero   to    140,  but 
venience  of  obeervation  the   first  marked  dii 
It    ia    placed    in   a   horizontal    box   wilb 
fixed  to  the    sheath,  and   the    pointer   aliawt_ 
tion    direct    reading    of    current*    of    from 
milliamperes.     The  instrument  is  provided 
so  that  ita  acale  can  be  read  from  a  diatangj. 

The  Ampkkk  and  V<ilt  ClArc;iBi. 

These  instruments  are  intended  for  uae  oa  i 
where  on  account  of  the  intense  field  ol  tbair 
and  the  fact  that  their  movable  magnetic  tjp 


rw,  ta^< 


vertical,  they  are  found  to  be  free  froaa 
currents.     The  ranges  of  the  diHereet  types  of 
ment  usually  made  are : 

L  From    25  to 


IL 

in. 

IV, 
V 

VL 

VIL 

VIII. 


1 
5 

10 

2S 

SO 

800 

600 


6  I 

ao 

iOO 

aoo 

soo 

1,000 
2,000 
6,000 


The  inatruineiit  ia  of    simple 
vertical    slate    baae-plate,  to  whidi  are 
solenoid  of  special   form,   having  a  ver^ 
{h)  bnias  l>earing  pUtea  aupporting  a  halaiiee 
a  soft-iron  plunger  on  ite  one  ana  and  a  bieaa 
weight  on  the  other;  (c)  a  hraei are  lieviag a  eeele  | 
to  give  direct  reading  in  amperee. 

The  solenoid  is  built  up  of  copper  ^ 

lation  between  them,  ana  is  fixed  to  llie  1 
iu  core  ia  vertioa).  The  balance  it  npported  ^ 
at  auch  a  disUnoe  below  the  eolenoid  Uial  tke  1 
the  plunger  is  dishtly  entered  into  tlie  eeir 
ia  made  from  a  tnin  toft  iron   wire  ^boiit 
is  supported  bv  a  croea  bar  with  two  hoe 
paea  over  two  knife-edge  idrropi  on  ifae  ara  of  i 
It  haa  a  braaa  weight  hung  on  ita  Inwer  nntf  {q 
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.  Tortical  position  and  prevent  its  being  attracted 
I  side  of  the  solenoid.     An  indicatiog  needle,  or 
from  a  strip  of  platinoidj  passes  down  from 
Df  the  balance  to  the  brass  arc  bearing  the 
As  the  plunger  is  attracted  upwards,  this 
\  roand  the  scale  and  indicates  the  strength  of 
_  through  the  solenoid.  A  dash-pot  eontaiaing 
lielow  the  plunger  and  renders  the  instrument 
"'  in  its  acttoo.     When  the  instrument  is  packed 
ee,  the  plunger  and   poioter  are   removed   and 
ikte  cardboard  box.    They  should  not  be 
in   the  instrument  till  it  is  fitted  in  its 
aon.     The  instrument  should  be  secured  to  a 
of  its  electrodes,  so  that  the  pointer  ie  in 
with  the  scale  and  stands  at  0  when  no 
ling  through  the  solenoid* 
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struments  are  founded  on  the  mutual  forces, 

by  Ampt^re,  between  movable  and  fixed  portions 

ric  circuit.     The  shape  chosen  for  the  mutually- 

j  portions  is  circular,  and  each  audi  part  will  be 

[brevity  an  ampere  ring ;  or  sometimes  aimply  a 

tier  it  consists  of  only  one  turn  or  of  any  number 

the  conductor ;  or  an  arc  when  it  consists  of 

rhole  turn.     Iq   each  of  the  balance  tnstru- 

I  the  kilo-ampere  balance,  each  movable  ring 

by   two  fixed  rings— all  three  approximately 

There  are  two  such  groups  of  three  rings — 


to  600  amperes,  the  main  current  through  each  circle, 
whether  of  one  turn  or  of  more  than  one  turn,  is  carried 
by  a  wire  rope  of  which  each  component  wire  is  insulated 
by  silk  covering,  or  otherwise^  from  its  neighbour,  in 
order  to  prevent  the  inductive  action  from  altering  the 
distribution  of  the  current  across  the  transverse  section  of 
the  conductor* 

The  balancing  is  performed  by  means  of  a  weight  which 
filidea  on  an  approximately  horizontal  graduated  arm 
attached  to  the  balance ;  and  there  is  a  trough  fixed  on  the 
right-hand  end  of  the  balance  into  which  a  proper  counter- 
poise weight  is  placed,  according  to  the  particular  one  of 
the  sliding  weights  in  use  at  any  time.  For  the  fine 
adjustment  of  the  zero  a  small  metal  flag  is  provided,  as  in 
an  ordinary  chemical  balance.  This  flag  is  actuated  by  a 
fork,  having  a  handle  below  the  case  outside.  To  set  the 
xero,  the  left-hand  weight  is  placed  with  its  pointer  at  the 
£ero  of  the  scale,  and  the  flag  is  turned  to  one  side  or 
the  other  until  it  is  found  that^  with  no  current  going 
through  the  rings,  the  balance  rests  io  its  sighted  position. 
To  measure  a  current,  the  weight  is  slipped  along  the  scale 
until  the  balatice  rests  in  its  sighted  position.  The  strength 
of  the  current  is  then  read  off  approximately  on  the  fixed 
scale  (called  the  inspectional  scale),  with  aid  of  the  finely- 
divided  scale  fur  more  minute  accuracy,  according  to  the 
explanations  given  below.  Each  number  on  the  inspectional 
sca!e  of  the  ampere  balances  is  twice  the  square  root  of  the 
corresponding  number  on  the  fine  scale  of  equal  divisions. 
In    the  watt  balances   the    numbers   on  the    inspectional 
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ings  attached  to  the  two  ends  of  a  horizontal 
^  lUed,  one  of  them  up  and  the  other  down, 
af  fixed  rings  in  its  neighbourhood.  The  current 
iite  directions  through  the  two  movable  rings 
II J  annul  disturbance  due  to  horizontal  com- 
lerresM^i^l  or  local  magnetic  forces.  In  n  kilo- 
Bce  the  whole  current  passes  through  a  single 
divides  through  two  halves  of  a  movable 
urged  one  up  and  the  other  down  by  the 
Brian  force.  In  all  the  instruments  the 
I  ffupported  by  two  trunnions,  each  hung  by 
It^ment  of  fine  wire,  through  which  the  current 
}  and  out  of  the  circuit  of  the  movable  rings  or 

|ibe  balance  instruments,  in  which  the  movable 
Iweea  two  fixed  rings,  the  mid-range  position  of 
» ring  is  in  the  horizontal  plane  nearly  midway 
I  two  fixed  rings  which  act  on  it.     The  current 
^  directions  through  the  two  fixed  rings,  so 
bU  ring  is  attracted  by  one  of  the  fixed  rings 
fhy  the  other.     The  position  of  the  movable 
It  from  the  two  fixed  rings  is  a  position  of 
and  the  sighted  position,  for  the  sake  of 
»Te  it  at  ODe  end  of  the  beam  and  below  it 
r,  io  each  case  being  nearer  to  the  repelling 
\  actnctiiig  ring  by  such  an  amount  as  to  give 
r  eeok  more  than  the  minimum  force.     In  the 
its  to  measure  alternate  currents  (which 
^ttMd  for  direct  currents)  of  from  1  ampere 


scale  correspond  to  those  on  the  fine  jcale.  The  slipping 
of  the  weight  into  its  proper  position  is  performed  by  means 
of  a  self-releasing  pendant,  hanging  from  a  hook  carried 
by  a  sliding  platform,  which  is  pulled  in  the  two  directions 
by  two  silk  threads  passing  through  holes  to  the  outside 
of  the  glass  case.  Four  pairs  of  weights  (sliding  and 
counterpoise),  of  which  the  sledge  and  its  counterpoise  con- 
stitute the  first  pair,  are  supplied  with  each  instrument. 
The  weights  are  adjusted  in  the  ratios  of  1  :  4  :  16  ;  64,  so 
that  each  pair  gives  a  round  number  of  amperes,  or  half- 
amperes,  or  quarter-amperes,  or  of  decimal  sub-divisions 
or  multiples  of  these  magnitudes  of  current,  on  the 
inspectional  scale.  The  useful  range  of  each  instrument 
is  from  1  to  100  of  the  smallest  current  for  which  its 
sensibility  suffices.  The  ranges  of  the  different  types  of 
this  instrument  regularly  made  are — 

I.  Centi-atnpere  balance  from  1  to  llNJ  centi-araperee. 

II.  Deoiampere        „  ,,     1  to  lOO  deci-ampereB. 

III.  Dtika-aiBperG      ,,  ,,     I  to  100  amperes. 

IV.  Hekto-ampere     ,,  .^     6  to  600  amperes. 
V,  Kilo-araper©        ,,            „     25  to  2,500  amperes, 

VI.  Composite  ,»  ,,      02  to  500  amperee, 

and  from  lOO  to  50,000  wattR  {at  100  volt«). 
VII.  Deci-watt  balancei  to  suit  ctirrentB  from  O'l  to  20  amperes. 
VIII.  Ddka-watt  balance,  to  euit  currente  from  0*5  to  100  amper«a. 
IX.  Hekto-watt  balance,  to auit  currents  from  50  to  50U  amperes. 
X.  Kilowatt  balance,  to  auit  currents  from  25  0  to  3,000  amperee. 
XI.  Kilowatt   balance,    to   suit  ourrenta   from   100  0  to   10,000 

amperes. 
N.B,— The  ampere  balancea  are  designed  to  oirry  75  per  cent, 
of  their  maximum  current  continuoualy,  and  carry  their  maximum 
current  lonp;  enou(<h  for  all  standard  purpoaee. 
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The  following  table  showt  for  each  tj 
the  VAJueper  division  of  the  inspectionai 
ing  to  eAch  of  the  four  paira  of  weights : 


I.  IL 

i*^nti  D©ci' 

ftmperes        amperes 

per  divUioo.  per  division* 

,.,       '25    -25    


pe  of  instniment 
acale  correspond' 

IIL  IV. 

Amperei  Amperes 

per  per 

divifioo.  diviaion* 

.       -25     1-5 

*5      3-0 

10      60 

20      12*0 


let  pair  of  weight  a 
2od  „ 

3rd 
4th 

The  fixed  inspectional  scale  shows  approximately  enough 
fur  most  purposes  the  strength  of  the  current ;  the  notches 
in  the  top  of  the  alumiuium  scale  show  the  precise  position 


Constant  of  thk  Ciiim  Ami'scs  84iujk)b  wmMm 

VoLrVRTKH. 

Weight  u«d.                   ^JTiT-'"  '*'^' 

First  pair  of  weie^hu iOO    ,. 

*  IncludinfC  restatance  of  the  iuatrument,  wbird  i 

If  the  second  pair  of  weights  is  used,  the  cojl 
double  of  those  noted  above. 

CoMrosiTK  Baijincil 
This  instrument  is  stmilar  in  form  to  Ito 
deci  ampere  balances,  but  the  pair  of  fixed 


X  V 


of  the  weight  corresponding  to  each  of  the  niiinbered 
divisions  on  the  fixed  scale,  which  practically  annuls  error 
of  parallax  due  to  the  position  of  the  eye.  When  the 
pointer  is  not  exactly  below  one  of  the  notches  correspond^ 
UDg  to  integral  divisions  of  the  inspectional  scale,  the  pro^ 
^portion  of  the  space  on  each  side^  to  the  space  between 
two  divisions,  may  be  estimated  inspectional ly  with 
aocuracy  enough  for  almost  all  practical  purposes.  Thus 
we  may  readily  read  off  34  2  or  547  by  estimation  with 
little  chance  of  being  wrong  by  I  in  the  decimal  place. 


end  of  the  beam  are  made  oi  a  rope  of  is 
similar  to  that  used  for  the  coils  of   tht 
balance.      Separate  electrodes  are  provided  fcf 
coils,  and  for  the  fine-wire  coils*     A  switcli  n*" 
the  movable  coils  either  to   be   included   in 
by  themselves  or  in  series  with  the  fixed  fio^^l 
is  attached   to   the   underside    of    the    ecde  / 
instrument.      When  the  handle  of   the  swiick 
to  **Watt,"  the  movable  coils  alone  are  to 
but   when   the   handle  ia  Imned    to   ''  Votl*** 


U 


(f^^- 


j7 


\ym^. 


T^^' 


irw.  i6.-Allaiiiat»-GfitV«al  Kllawitt  ttalaiiOiL 


Rut  wbenliba  utoiosi  a£i  uracy  is  ro^piired  the  reading  on 
the  fitie  sodo  of  equal  divisions  must  be  ukco,  and  the 
strength  of  current  calculated  by  aid*of  a  table  of  doubled 
§f|uare  roots.  Thus,  for  example,  if  the  reading  is  292  we 
find  34  18,  or,  say,  34  2  as  the  true  scale  reading  for  strength 
of  current ;  or,  again,  if  the  balancing  position  of  the  pointer 
be  301  on  the  fine  scale,  we  find  3470  as  the  true  reatiing 
of  iho  iospeciioual  scale* 

The  eenti^ampere  baUtice,  with  a  thermometer  to  teet 
Ibe  t«mpetBture  of  its  ampere  rings,  and  with  platinoid 
reaiaUutieee  up  to  1,600  obms^  serves  to  measure  |ioteatiais 
of  from  10  volu  to  400  volts. 


movable    and    the   fixed    fioo-viro    eoib 
circuit.    The  eompoiite  hdaae^  «a  hm  m 
ampere  balance,  or  as  a  waUinstar,  or  as  a 
following  the  iustmctiona  ^ren  below.     To 
compoeite  balaoue  to  be  uaed  as  a  difct-readiag  ^ 
or  voltmeter,  a  separate  aniiinduciivo 
noid  wire,  sulidivided  into  four  coiK  is  m 
The  first  ooii  is  equal  to  the  reiiataoot  of 
wire  coils,  and  is  intended  to  be  tactadad  tA  Ilia  ^ 
the  movable  coils  whao  the  itialniaiaflii  ii  i 
meter.    Tlie  second  eoil  la  anmiifad  to  i 
wiib  tlie  reeistatioe  of   Iha  fiiia-wit^ 
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rhtf  thifd  eoil  is  200  ohma  and  the  fourth  is  400 
It  ii  not  adviaable  that  the  current  through  the^e 
Lcei  should  be  allowed  to  exceed  O'h  ampere* 

Standard  Watt  Balances* 
EEiain  ufte  of  the  watt  balance  h  to  menfiiirB  the 
ergf  developed  in  aa  inductive  alternating-current 
The  balances  are,  except  those  described  beloWf 
in  form  to  the  standard  ampere  balances,  but  the 
e  coUs  are,  as  in  the  case  of  the  composite  balance, 
with  ^ne  wire.  These  coils  are  of  low  resistance, 
e  joined  up  in  series  with  a  large  anti-inductive 
ic«  ID  a  ''  potential  circuit ''  across  the  mains,  while 
d  colb  carry  the  whole  current  in  the  circuit  to  be 
sd,  and  are  inserted  in  one  main.  The  instruments 
vided  with  weights  similar  to  those  used  with  the 
alances,  and  a  certiUcate  is  given  stating  the  number 
s  per  division  for  each  weight 

10  Watt  Balance    for  the   Measurkment  of 
Currents  up  to  10,000  Amperes. 

a  inatrumenta  were  designed  in  the  first  instance  to 
quirements  for  a  standard  balance  to  read  up  60 
amperes.  For  this  purpose  it  was  not  considered 
le  to  use  the  ordinary  idioatatic  "  Kelvin  "  balance 
ant  of  the  necessarily  enormous  proportions  which 
^ble  beam  would  have,  and  the  consequent  Hmita- 
r&Dge  due  to  possible  stifiTness  in  the  suspending 
it*  The  instnimant  was  therefore  designed  on  the 
ter  ploQ,  in  which  the  Toain  current  passes  through 
0pper  eonductorft,  while  a  small  current  of  meaaured 
ift  passed  through  two  coils  of  fine  wire  at  each 
&  raoYable  beam  in  every  way  similar  to  that 
centi^am  pare  balance.  The  main  conductor  is 
like  a  double  rectangle,  and  the  current  is  con- 
in  by  one  electrode  round  three  sides  of  the  top 
le  tben  down  by  a  connecting  piece  round  three 
the  bottom  rectangle  and  out  by  other  electrode. 
am,  with  ite  movable  fine- wire  coils,  is  situated 
i  the  two  rectangles,  and  its  terminals  are  bronght 
iHiiding  screws*  The  action  when  the  current  is 
is  the  same  as  in  the  other  electric  balances^-viz.. 
It-band  coil  on  the  beam  is  attracted  and  repelled 
be  earrent  passing  through  the  fixed  conductors 
nd  below,  and  the  left-hand  coil  is  similarly  repelled 
ncied  down,  the  resulting  force  being  balanced  by 
Hug  along  of  a  weight  on  a  gradaated  scale.  The 
ing  rectangles  are  each  made  of  a  thick  copper 
rith  n  filol  about  O-Bcm,  wide  cut  from  the  right- 
de  tip  to  within  9cm*  of  the  left-hand  end. 
LnstruQient  i%  of  course,  a  self-contained  wattmeter, 
en  it  la  to  be  used  as  such  extra  resistances  are  pro- 
»r  tlie  fine- wire  circuit*  The  resistance  of  the  fine- 
silt  is  about  10  ohms,  and  the  extra  resistances 
d  are  subdivided  into  coils  of  4 DO  ohms  each  so  as 
alt  of  an  adjustment  of  the  instruments  constant 
^  ta  2,000  watts  per  division  of  the  scale*  When 
Itrament  is  used  as  a  standard  ampere  balance, 
mnfe  v^Jues  can  be  obtained  hy  dividing  the 
madmgA  by  the  EM.F*  if  a  reliable  voltmeter 
ibUe^  but  for  very  accurate  working  it  is  best 
mare  the  actual  current  passing  throngh  the  fine^ 
Ofils  on  an  auxiliary  instrument^  such  as  a  centi- 
9  balance.  By  this  method  great  sensibility  can 
lined,  as  currents  up  to  one  ampere  can  be  used, 
I  the  constant  of  the  instrument  can  be  varied 
More  from  O'l  ampere  to  10  or  20  amperes  per 
■  of  the  scale,  and  thus  a  range  of  measurement 
l>"l  to  10,000  amperes  is  provided.  The  balance, 
nJbed  above,  is  intended  for  use  with  continuous 
1^  and  it  is  evident  that  an  instrument  of  this 
if  used  with  alternating  current,  would  require 
M  eoattant  to  suit  dififerent  periods  of  alternation. 

AUERXATE-CUEEEKT    KiLOWATT  BALANCE* 


where  the  testing  is  either  on  direct  or 
kti^g  systems,  a  different  type  of  instrument  with  a 
U  ttain  conductor  is  made*  The  main  conductor  is 
il^e^  and  passes  under  the  movable  coils.  This 
Mvli  made  up  of  ropes  of  insulated  copper  wire, 
>1  tiogotber  so  as  to  form  a  <»ble  with  a  hollow  core. 


In  order  to  correct  any  effect  due  to  the  induction  of  one 
arm  of  the  coil  upon  the  other  the  twisting  is  done  in  a 
very  careful  manner^  so  that  the  strands  of  the  cable  which 
are  inside  on  passing  the  left-hand  movable  coil  on  one  side 
are  outside  on  passing  the  right-hand  movable  coil  on  the 
same  side^  and  are  in  the  reverse  direction  on  the  other 
arm  of  the  U.  The  core  of  the  cable  is,  as  mentioned 
above,  hollow,  and  brass  tubes  are  passed  up  each  arm  of 
the  U  as  far  as  the  bend*  The  main  object  of  these  tube« 
is  to  prevent  any  deformation  in  the  cable,  but  they  also 
serve  as  a  means  of  blowing  air  through  to  keep  the  con- 
ductor cool^  if  it  should  ever  be  necessary  to  use  it  for 
much  heavier  currents  than  those  for  which  the  instrument 
is  primarily  intended. 

(To  he  C(miinued>) 
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The  compound  obtained  by  Schonbein  can  be  produced 
only  by  the  action  upon  cotton  or  other  forms  of  ceUulin 
of  the  most  anhydrous  mixtures  of   nitric  and  sulphuric 

acid  Tsuch  as  gpj^t^Q^}  *f  H^O,  or  jjqq^/  -fH^OA  or  by 

repeated  immersion  a  mixture  of  these  acids   not  more 
hyd  rated  than  the  following — vix. : 


K^'H-O- 


This  is  the  pyroxylin  compound  designated  A  by 
Hadowj  who  assigned  to  it  the  following  composition : 
{A)  =  Cij,H.,„0NO2,Oj, ;    or   (dividing  the  given    numbers 

Cellulin  being  CgHioU^,  this  compound  (A)  is  now  termed 
tri-nitro  cellulin ;  the  reaction  by  which  it  is  formed  being 
expressed  by  the  following  equation  : 

C,H. A + 3HN0, = C,  {fj^Q^  O,  +  3H,0. 

Here  we  see  that  three  atoms  of  H  in  cellulin  have  been 
replaced  by  three  atoms  of  peroxide  of  nitrogen  or  nitrj/L 

Tri-nitro  cellulin,  as  usually  produced,  is  soluble  in  ethyl 
acetate  (CgHg,C^H«0^),  but  quite  insoluble  in  any  mixture 
of  alcohol  (C^HgO)  with  ominary  vinic  or  **  sulphuric " 
ether  [{C^H^)^^],  But  if  it  be  prepared  with  the  sesqui- 
hyd rated  acid  mixture  given  abovOp  at  a  temperature  of 
122deg.  or  I^Odeg.  F>,  it  is  found  to  be  quite  soluble  in  a 
mixture  of  1  of  alcohol  and  8  of  ordinary  ether*  The  effect 
of  similarly  raising  the  temperature  of  more  hydrated  acid 
mixtures  will  be  referred  to  below.  Tri-nitro  cellulin  in  a 
pure  state  is  somewhat  difficult  to  produce — slight  differ- 
ences in  the  strength  of  the  acids  producing  a  great  differ- 
ence in  the  result*  Although  a  stable  compound  (when 
pure)  it  is  dangerous  from  its  violent  explosive  properties  ; 
and  being,  so  far  as  I  know,  useless  for  purposes  not  involv- 
ing battle,  murder,  and  sudden  death,  it  is  besc^  from  our 
point  of  view,  to  have  nothing  to  do  with  it  in  practice. 
Compounds  containing  certain  percentages  of  it^  probably 
not  in  admixture  but  in  combination,  are,  however,  of  great 
utility  and  value  ;  and  these  cannot  be  neglected  by  the 
electro-chemist  or  ignored  by  manufactureina  of  storage 
batteries* 

XCVIL 

When  cotton  and  other  forms  of  cellulin  are  treated 
with  a  mixture  of  nitric  and  sulphuric  acid  having  the 
following  composition — yh. : 


Kll-'HA 


the  compound  termed  by  Hadow  B  (or  f^)  and  found  by 
him  to  have  the  composition  CigH^SNO^.O^^  is  produced. 
If  we  take  the  liburty  of  dividirtg  the  atoms  and 
molecules — or,  rather,  the  numbers  expressing  the  atomic 
and  molecular  weights — the  above  acid  mixture  becomes 


«^0;}  +  l-76H,0; 
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and  the  compound  becomes 

Now  the  acid  mixture  in  <jue«tion  i»  very  conveniently 
produced  by  gradually  adding  16  fluid  ounces  of  sulphuric 
acid  of  specific  gravity  1*833  (or  thereabout)  to  17|  fluid 
ounces  of  nitric  acid  of  specitic  gravity  1424,  kept  as  cool 
as  possible  by  water  or  ice  ouiside  the  vessel  containing  it. 
The  specific  gravities  specified  are  those  of  acids  to  be 
readily  obtained  in  commerce,  and  which  can  be 
manipulated  without  much  inconvenience.  If  we  take 
weights  instead  of  volumes,  the  mixture  corresponds  to 


and 


HJ50,+  3SH„0 
HN0.  +  142H^0 


=  H^SO,  +  HNO,  + 1  76HaO. 

One  part  of  finely  carded  cotton  may  be  immersed  in  IS 
parts,  by  weight,  of  the  acid  mixture.*  The  compound 
(B)  produced  is  insoluble  in  glacial  acetic  acid,  but  unlike 
the  compound  (A)  is  perfectly  soluble  in  ether-alcohol  It 
is  verv  noteworthy  that  if  the  compound  has  been  produced 
at  ordinary  temperatures— say ^  at  60deg,  F. — the  solution 
formed  by  dissolving  it  in  the  proportion  of  six  grains  to 
the  ounce  of  solvent,  is  thick  and  glutinous,  whereat,  if 
the  compound  (B)  has  been  produced  by  the  action  of 
the  above-mentioned  acid  mixture  at  the  temperature  of 
122deg.  F  to  130deg«  F.,  the  solution  is  perfectly  fluid, 
and  produces  on  drying  films  or  sheets  of  great  strength 
and  toughness,  well  adapted  for  photographic,  surgical,  and 
many  other  purposes 

This  compound  (B)  is  less  explosive  than  (A),  but  is 
still  dangerously  so— i.r.,  putting  aside  the  burning  and 
scorching  effects,  the  atmospheric  concussion  is  still  violent 
by  reason  of  the  suddenness  of  the  combustion.  It  appears 
to  be,  not  a  definite  compound,  but  one  intermediate 
between  tri  nitro  and  dinitro  cell ul in.  The  reaction  by 
which  the  latter  compound  would  be  formed  and  its  con- 
stitution are  expressed  in  the  following  equation  : 

(Sfij  +2HNO,.C,{2%^.0,  +  2H,0 

Di-nitro  cellulin  is  thus  C^HgaNQ^Ofi. 

Adding  the  compoueuta  ot  tri -l^      CrtlLSNO^O^ 
nitro  cellulin,  and  halving/2)Cj^H,,6NOgOj^  * 

obtain      .,,. .,  C^H,.,2  6N0j0j^. 

which  is  an  approximation  to  the  compound  (B). 

XCVIII. 

When  cellulin  is  treated  with  an  acid  mixture  having  the 
following  composition : 


g^g;}+2H,0. 


the  pyroxylin  compound  designated  (C)  and  having  the 
composition  C,^Hjg,7N02,0,.  is  obtained :  it  has  been 
termed  Gladstones  coUon-ti/toidin, 

For  purposes  of  comparison,  we  may  divide  by  3  the 
number  of  atoms  and  molecules.     Thus, 

This  compound  is  richer  in  nitnc  oxide  than  di-oitro 
cellulin,  though  poorer  than  the  compound  (B).  It  is 
freely  soluble  both  in  other  and  glacial  acetic  acid.  It  is 
highly  combustible  nitber  than  explosive,  and  burna  with 
a  slow  jet  of  flame  when  rammed  into  a  tube  and  ignited  f 

XCIX. 

The  weakest  or  most  hydrated  mixture  of  nitric  and 
iulphiiric  acids  that  has  been  used  for  the  treatment  of 
oellulin  to  produce  a  substitution  compound  in  which  H  is 
replaced  by  NO,  is  the  following ; 


S!©-«HA 


With  this  acid  mixture  Hadow  produced  the  com- 
pound <D),  having  the  cc»m position  Cj^jH^^^ftNO^Oj.,  or 
C|qH„2NOjO^.       By    the    action   of  the  above  ackl^  the 

*  Tbe  |irop<M>tloD  of  oellalio  may  be  locreMod  wbMi  eeoneniy  b 

to  be  studied,  and  the  exttci  OAture  of  the  produci  is  not  of 
ImtiorlaDce. 

f  Sbmdaii  Muipratt 


texture  of    cotton  is  more  or  lesi^  daitmsd 
resulting  compound,  quite  insoluble  in  a«em  M 
partially   soluble  in   ether-alcohol — some    a  ~" 
changed  cotton  remaining  undissolved.      It 
that  the  soluble  portion  is  the  lowest  compoui 
by  the  action  of  mixed  acids  on  cotton.     Thi 
is   very   combustible,  but  not  explosive;    and  i% 
likely  to  be  of  considerable  value  commercially. 
In  theory,   at  least,   there    should    be    aw 
cellulin— viz,,  the  mono-nitro  cellulin   C^H^,NO^ 
duced  by  the  following  reaction  : 

Watts  and  Tilden  have  assigned  to  lyhidm  tk 
formula— viz,,  QjH,.,NOj.O,— but  I  am  not  le^tt 
any  nitro-cellulin  containing  so  low  a  proportioii  n 
Muspratt,  Miller,  and  other  authorities  double  llie 
tion,  giving  C.lla.ZNO^^O^  as  the  constitutioa  of  1 
which  would  thus  be  identical  with  the  (D) 
Hadow.  No  doubt  this  discrepancy  will  be 
enquiry  in  the  right  quarter. 

Xyloidin   is   produced   by  stirring  dry  i 
starch^ — identical  in  chemical  compoiition  i 
into  nitric  acid  of  specific  gravity  IS— is., 
91  per  cent,  of  HNO,.     Muspi^att  directs 
should  be  boiled  in  the  acid  ;  but  this  is  i 
I  have  not  found  it  to  be  neceesar)-.     The 
dissolves  in  the  acid  at  ordinary  tamperaturea^ 
with  it  a  transparent  jelly.      [But  if  the  acid 
hydrated  than   that  above    mentioned,    it    may 
decomposed,  with  evolution  of  copious  red  fiuMi 
When   the  jelly   is  thrown   into  a    oottpanUi* 
quantity    of    water,  a  white,  curdy    sobitamee, 
in  that  liquid,  is  obtained  :    this  is  xyloidin.     U 
in  most  of  the  pyroxylin  solvents,  and  ii 
many  useful  applications.     Like  the  compound 
an  opaque  white  film  on  the  evaporation  of 
but  so  do  many  other  of  the  nitro<ellulin  com 
water  U  present 

C. 

From  the  point  of  view  of  the  electrthcbeiaisij 
with  secondary  cells,  it  is  important  to  i 
cellulin  and  xyloidin  compounds  may  be  ndaflid 
original  form  of  cellulin  and  surch  by  the  acliofsof  I 
agents.     Thus,  although  it  may  be  im|io«iUe  i  ^ 
distinguish  between  two  filn:is  re«peetiv«hr  of' 
Hadow's  (D)  compound  and  from  i^loiiui^^ 
solvent,   yet  by  digesting  them -in  a 
potassic    sulphide    (KHS)    the    compootid 
reconverted    into    cellulin^    and    the    xyloii 
reconverted  into  sUrch,  which,  unlike   the 
yield  a   blue  coloration   with   iodine.     All 
ments  in  this  direction  are  wantiogi  Ibtre 
to     suppose    that     the    reducing    m^* 
more  energetic  than  that  of  bydro^Ot 
evolved  in  contact  with  nitro-cellulin  cd 
other    hand,   the  susceptibility   of    th^ 
the     action     of     reducing     a^^eutt     may 
deterioration     of     eelloloid     m     manv 
this    has    been    observed  :     and    it    fit 
that,  although   pyroxylin   may   be  aa 
with    which    to    encase    the    peffOxid« 
accumulator,  it  may  be  very  neeasaarr  to  ^^ 
an    envelope    for  the  spongy* lead 
"  tons "  of  celluloid  have  been  uaod  to 
accumuUtors,  no  investigation  baa  bem  OMils^ 
likely  to  be  made,  in  this  direetaoOi  nor  in 
necessary  directions,  by  those  who  ihoald  be  mo 
in  the  questions  at  issue.     Tamk^  id  didiiiia  ! 

CI. 

The   known  and   tried   solvenU  for 
pounds,  besides  the  well-known  mixtiirea  of 
ether,  and  alcohol^  and  of   fflacU  leitie  mA 
without    alcohol,    are :     KthyT  ac«tatii,   or 
(C,H^,C,HjDA  with  a  boiling  poiaia  lilOei 
ivcQtone     (tjH^O)     boiling    at    ISfld^g. 

•  VVfctti'i^'^MttarorCbeinUifT ' 
P.31K 
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iOg)  boiling  at  271deg  ;  methyl  acetate 
Ij)  boiling  at  a  little  over  133deg. ;  and,  as  a 
ent^  when  volatility  is  objectionable,  amylic 
IjoO)  with  a  boiling  point  as  high  as  269*6deg.  F. 
tion  with  one  or  more  of  these  solvents,  camphor 
to  the  extent  of  half  the  weight  of  the  pyr- 
sod  in  the  production  of  celluloid.  By  the  aid 
t vents  many  beautiful  and  useful  products  may 
uned. 


QUESTIONS  AND  ANSWERS. 


bis  heading  we  insert  questions  and  answers 
ical  character  relating  to  central-station  work, 
rorky  or  construction  work;  and  for  each  suit^ 
ioD  offer  one  shilling,  and  for  the  best  solu- 
7  question  we  offer  ten  shillings.  We  also 
Mings  for  every  other  answer  we  print.  The 
any  question  should  be  sent  within  10  days 
[uettion  has  appeared,  and  should  be  written  on 
f  the  ^per  only.  We  would  call  the  attention 
nding  in  answers  to  the  fact  that  the  neatness 
^ches  sent  in  is  considered  when  marking  the 
lues  of  these  answjsrs.     Questions  may  be  sent 

5. 

(jUBSnOKS. 

«  the  advantages  and  disadvantages  in  using  steam- 
I  in  a  central  supply  station  ?— F.  M.  M. 
>ply  stations  in  .adjoiniDfl:  districts  use  respeotivelv 
>  2,400  volts  on  their  high-tension  mains.  Sketch 
(t  and  most  eoonomical  arrangement  of  booster 
ion  to  allow  power  to  be  transfeired  from  one  district 
ther.— P.  T. 

Answers. 

>.  45. — Assnming  that  no  two  different  types  of 
te-cnrrent  transformers  *'  bank"  or  parallel  oorreotly 
r  at  all  loads,  at  what  point  of  the  load  is  it  most 
le  to  have  them  parallel  oorreotly— i.«.,  to  give  the 
oltage. 

wer  to  No,  45  (awarded  lOs,), — No  two  different 
Qsformers  have  precisely  the  same  characteristics. 
may  be  wound  for  a  greater  ohmic  drop,  the 
J  of  the  iron  stampings  may  be  different,  or 
tic  leaki^e  may  be  more  than  in  a  transformer 
m^e.  Any  one  of  these  varying  characteristics 
ly  or  indirectly  affect  the  terminal  secondary 
the  transformer.  For  the  perfect  parallel 
\  transformers  it  is  necessary  that  they  should 
same  size  and  design,  in  order  that  they  will 
L  secondary  pressures  at  all  loads.  Consider 
oaformers  working  in  parallel  or*"  banked,''  and 
m  being  designed  for  a  greater  ohmic  drop  in 
gs  than  the  others.  On  open  secondary  circuit 
load  all  the  transformers  would  dve  the  same 
t  as  the  load  is  put  on  the  "  bank,"  the  trans- 
h  the  greatest  drop  would  be  unable  to  take  up 
{  the  work,  and  consequently  the  others  woula 
upon  to  do  more,  than  their  fair  proportion. 
eakage  and  variation  in  the  permeability  of  the 
abo  indirectly  cause  a  difference  in  the  curve  of 
HF.  in  transformers. 

ent  types  of  transformers  must  be  "  banked ''  in 
9,  it  is  very  important  that  they  should  parallel 
%  foil  load  in  order  that  each  may  be  worked  to 
•city.  It  might  easily  occur  that  if  four  20-kw. 
si  were  "banked,"  and  giving  out  a  load  of 
iween  them,  one  or  more  of  them  might  be  doing 
ly  more  than  20  kw.  and  the  others  less  than 
ing  to  the  drop  being  different  in  each.  This 
g  might  result  in  the  injury  of  the  insulation  of 
ormers,  or,  perhaps,  blowing  of  the  fuses,  and 
ring  all  the  load  on  to  the  remaining  transformers, 
Iso  would  be  unable  to  bear  the  load,  and  con- 
the  fuses  of  the  whole  bank  of  transformers 
r.  At  light  loads  it  is  not  so  essential  that  each 
r  should  be  doing  its  proper  share  of  work,  as 
fs  plenty  of  margin  on  each. — J.  P.  B. 

io  No.    45    (flwarddd     bs.), — If '  the    magnetic 
two  transfonners  is  negligible,  and  th'^y  each 


have  a  separate  drop  of  2  per  cent,  at  full  load,  then  they 
parallel  correctly  at  all  loads,  whatever  their  relative  sizes 
may  be — that  is,  each  takes  its  due  share  of  the  load,  and 
at  full  load  each  is  giving  its  maximum  secondary  current. 
In  ordinary  commercial  transformers,  howlsver,  the  leakage 
of  magnetic  lines,  although  small,  is  always  appreciable, 
and  varies  even  in  transformers  of  the  same  type  and  size. 
If  we  plot  out  the  secondary  volts  of  a  transformer  and 
the  secondary  watts,  the  curve  is  not  quite  a  straight  line, 
and  the  slope  of  the  curve  gets  more  rapid  as  we  reach  the 
maximum  permissible  drop  of  2  per  cent.  These  curves 
of  secondary  volts  not  being  quite  similar  for  different 
transformers,  a  little  consideration  will  show  that  they  will 
rarely  work  in  parallel  so  that  each  takes  its  due  share  of 
the  load,  and  so  we  have  to  consider  how  they  divide  the 
load  between  them  at  various  loads. 

There  are  two  cases  that  arise  and  which  we  hate  to 
consider :  (1)  when  an  extra  transformer  is  put  in  parallel 
with  the  house  transformer  owing  to  more  current  being 
wanted,  and  (2)  when  transformers  are  banked  at  a  sub- 
station and  automatically  or  otherwise  switched  into  the 
circuit  as  the  load  on  the  sub-station  increases. 

1.  Suppose  thac  we  have  a  2-kw.  and  a  20-kw.  trans- 
former supplying  a  house  circuit.  In  practice,  an  automatic 
switch  would  be  used,  which  would  switch  in  the  lar^ 
transformer  when  the  house  load  exceeded  2  kw.  Still,  it 
is  interesting  to  consider  what  would  happen  if  they  were 
connected  permanently  in  parallel.  We  shall  suppose  that 
the  secondaries  each  give  exactly  100  volts  at  no  load  and 
08  volts  at  full  load,  so  that  at  full  load  the  transformers 
would  parallel  correctly,  for  it  is  well  known  that  the  wave 
of  secondary  E.M.F.  is  exactly  similar  in  shape  to  the  wave 
of  primary  E.M.F.  and  almost  exactly  opposite  to  it  in 
phase.  At  intermediate  loads  the  transformer  in  which 
the  magnetic  leakage  was  greatest  would  take  less  than  its 
fair  share  of  the  load,  and  the  other  transformer 'would 
consequently  take  more.  If  the  transformer  in  which  thefb 
was  the  greatest  magnetic  leakage  had  a  slightly  greater 
secondary  E.M.F.  at  no  load  than  the  other  one,  ^en  at 
some  intermediate  load  the  two  transformers  would  divide 
the  load  fairly,  but  at  full  load  the  leaky  transformer  would 
be  slightly  overloaded.  At  no  load  also  it  would  be  always 
pumping  current  into  the  secondary  of  the  other  trans- 
former, and  practically  this  no-load  local  current  might  be 
very  considerable,  as  the  ohmic  resistances  of  the  secondaries 
are  so  small.  It  is  therefore  never  advisable  to  have 
different  voltages  on  the  secondaries  at  no  load. 

2.  At  sub-stations  where  the  transformers  are  switched 
in  one  after  the  other  as  the  load  increases,  it  is  necessary 
that  they  all  give  the  same  voltage  at  full  load.  Since, 
practically,  the  efficiency  of  a  closed  iron  circuit  transformer 
IS  over  90  per  cent  at  one-tenth  load,  the  effect  of  some  of 
them  working  at  lighter  loads  than  the  others  will  make 
very  little  difference  to  the  average  efficiency  of  a  bank  of 
transformers. 

The  answer  to  the  question  is,  therefore,  that  the  point 
of  the  load  at  which  it  is  advisable  for  them  to  parallel 
correctly  is  at  full  load.  Before  putting  two  transformers 
in  parallel  we  ought  first  to  find  their  voltaees  on  open 
circuit  and  at  full  load.  If  these  are  accurately  the  same, 
then  they  will  work  well  in  parallel,  and  at  full  load  each 
will  take  its  due  share  of  the  load. — J.  C.  K. 

Question  No.  46. — In  the  paralleling  of  two  alternators,  what 
do  you  consider  the  best  apparatus  to  use  to  show  when 
they  are  in  synchronism  ?  Explain  the  working  of  the 
same. 

Best  ^Answer  to  No.  46  {awarded  10s.). — The  best 
synchronising  gear,  in  my  opinion,  is  that  used  by  Mr. 
Ferranti  on  his  switchboards.  It  consists  of  a  sm^iU  trans- 
former of  the  shape  shown  in  the  sketch,  the  ratio  of  the 
primary  tu  the  secondary  winding  of  which  is  as  20  to  1, 
so  that  if  the  'bus-bar  voltage  were.  2,000,  the  induced 
voltage  on  the  secondary  winding  would  be  100,  which  is 
indicated  on  a  voltmeter  mounted  on  the  transformer,  and 
forming  part  of  the  secondary  circuit.  The  transformer  is 
provided  with  three  terminals :  one  outside  terminal,  which 
forms  the  end  of  the  primary  winding  on  one  limb  of  the 
transformer,  being  permanently  conducted  through  a  high- 
tension  fuse  with  the  inner  'bus  bar  ;  while  the  other 
outside    terminal,   to  which  is  joined    the    end  oi   tAi^ 


396 


THE  ELECTRICAL  ENGINEER,  APRIL  1,  180a 


fmmBTy  winding  on  the  opposite  limb  of  the  trant- 
ormer,  is  connected  through  a  high-tension  fuse  to  a 
synchronising  contact  in  the  main  switch.  The  centre 
terminal,  to  which  are  attached  the  ends  of  the  two 
primary  windings,  is  connected  to  earth.  It  will  be  seen 
from  tho  sketch  that  there  are  two  electrostatic  voltmeters 
on  the  switchboard,  the  left-hand  one  showing  the  difference 
of  potential  between  the  inner  'bus  l>ar  and  earth,  while 
the  right-hand  one  is  connected  to  the  synchronising  con* 
tacts,  and  shows  the  voltage  on  any  machine  which  is  being 
synchronised,  From  the  terminals  of  the  voltmeter  on  the 
transformer  two  leads  are  taken  to  an  incandescent  lamp 
placed  in  a  convenient  position  for  the  enginodriver  to  see. 
The  Ferranti  type  of  main  high- tension  switches  are 
smglepole  ones,  ana  are  so  arraog^  that  when  the  switch - 
handle  is  put  in  the  intermediate  position  between  open  and 
closed,  at  half-eock,  as  it  were,  the  switch  engages  with  two 
spnngs,  which  are  connected  to  the  synchronising  trans- 
former  and  the  right-hand  electrostatic  voltmeter,  as 
mentioned  above.  Of  course,  there  may  be  any  number 
of  switches,  but  the  synchronising  contacts  in  each  are 
connected  to  the  same  rod,  a  fuse  being  interposed  in  case 
the  springs  should  accidentally  become  connected  with  the 
inner  'bus  bar,  which,  however,  is  a  very  rare  occurrence. 
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The  action  of  this  beautifuUir  simple  and  efficient  appa 
ratus  is  as  follows  :  Suppose  trnit  two  or  three  alternators 
are  running  together  on  the  'bus  bars,  and  it  is  desired  to 
switch  another  alternator  in  parallel  with  them.  Having 
run  the  engine  up  to  speed  and  ^ven  the  machine  a  certain 
amount  of  field  current,  the  main  switch  is  placed  at  half 
cock,  which  allows  a  small  current  from  the  machine  to 
How  through  the  primary  winding  on  one  limb  of  the  trans- 
former  to  earth,  while  at  the  same  time  the  right  hand 
electrostatic  voltmeter  will  indicate  the  voltage  of  the 
incoming  machine.  There  arc  now  two  distinct  currenu 
flowing  through  the  transformer,  one  from  the  inner  bus 
bar  round  one  limb  to  earth,  and  the  other  from  the  inoom 
ing  maebine  roiind  the  opposite  limb  to  earth  ;  and  as  the 
SMOodarr  winding  is  equal  on  each  limb,  the  current 
(ndiieed  m  it  will  depend  on  whether  the  primary  eurrenu  I 


coincide  or  not     If  the  machiuea  ar«  deftd  ool 
these  currents  will  oppose  each  otlier,  Mid 
secondary    a    vetr    rapidly    floetiQAttiig 
causes    the    needle    of    the    voltmatar    to 
short     quick     jerks     near     the     seiro    of 
and    at    the    same    time    the    syncbrontsin^ 
flicker  at  the  same    rate.      The    0Qgine4nTi 
this    lamp,    and     adjusta    the    stop  valve     or 
till  the   engine  is   driving  the  machine  at 
possible  the  same  rate  as  the  other  alt 
which  is  shown  by  the  lamp  dying  right  out  i 
again  slowly.     The  switchman  now  adjusts  llie  I 
alternator  till  it  is  giving  the  same  voltage  li 
machines  on  the  'bus  bars,  and  then  he  wm&chii 
meter  on  the  transformer  until  the  poi 
slow,  steady  swing,  and  when  this  swing 
point  he  closes  the  switch  with  a  quick  jerk,  and  I 
caught  the  phase  at  the  right  moment  ther«  will  \ 
slightest  flicker  on  the  lights  and  no  diatai'^ 
ammeters  of   the   other  machines.     Thia 
the  voltmeter  is  caused  by  the  two  pnmary 
the  transformer  coinciding^  and  eo  inducing  i 
in  the  secondary  winding,  and  the  prhnary  < 
coincide  when  the  alternations  per  iecoad  c 
machine  are  equal  to  those  on  the  otiier 
occur  at  the  same  time. — R  8. 

Jnstoer    io    No.   46  fawa/rded  6«.JL — ^The 
paralleling  alternators  is  an  Bxtxenrnt  ddicBtt  i 
ing  much  care,  in  order  that  the  lignta  ih  '' 
at  the  moment  of  coupling  the  maehiiiea. 
indicator  is  required  to  show  when  the ' 
from   the  machines  are  in  the  laii 
Two  or  three  methods  are  in  oaeL    la  ( 
former  has  two  primaries  wound  upon  sepaniid 
a  common  secondary,  to  which  an  ^p.  toe 
is  connected.     One  primary,  P,, 


bars  +  and  - ,  and 


the  other,  P^  to  ibe 


if  the  current  from  this  machine  is  Bowiu  in  %hm  i 

direction  to  that  of  the  'bus  barS|  there  wul 

induced   in   the   secondary,   »S,   of    tbe 

therefore  no  light  from  the  lamp.    II  the 

the  same  direction,  the  lamp  will  be  l%h|(Od* 

tion  to  this  kind  of  synchroniaer  is  thai  it  ( 

detect  the  maximum  amount  ot  light  faoni 

so  find  the  moment  when  the  two  eamiils  a 

the   same   phase.      Owing  to  the  thennal 

of   the  Elamextt,  and  the  retentioo  of   the  taii 

the  light  on    the   retina  of    the  eye^   the 

the    strength    of    the    light    as    the    ndtagB    all 

not  easily  detected.      The  smaller   Om  Iftnm  of 

tho    smaller   the    thermal    stora^   ihi 

the   fiUment   being  leea.     If  the  eo 

thrown  in  at  the  moment  of  maxiain 

.^  blink  in  the  lights,  l^ecause  the  phaaehiil 

It  16  blotter  to  put  the  »witch  in  a 

moment  too  late.     The  aecomfiaivuif  dingnn^ 

arrangement  of  this  form  of  synchnnuMr.    Very  < 

8  c.p.  lampe  are  put  in  parallel  with  oseaaoihar  im 

should  cease  to  burn  suddenly.    SooMtfaoei  mA 

has  its  own  s^^oondary,  the  two  s^ooodarJes  hii^ 

with  each  other  and  a  lamp. 

Another  arrangement,  and  one  whteh  ta  far 
the  forcing*  is  to  use  a  de«d-h«al 
lamn.     The  conaectioiu  ftnd  m 
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pointer  of  the  voltmeter  can  be  watched  as 

rises  to  the  maximum,  and  then  the  switch 

This  can  be  done  much  more  easily  than  when 

'  as  the  indicators.     It  is  essential  that  the 

Id  be  dead  beat  in  order  to  show  any  changes 

A  Cardew  Toltmeter  may   be  used,  or  a 

with  spring  control.     It  h  aa  necessary  for 

Iver   to   see  whether  the  machines  are  in 

AS  for  the  switchboard   attendant,  and,  of 

i^ttmot  read  a  voltmeter  on  the  switch  gallery 

n  by  the  endne,  so  that  the  lamps  should 

as  the  dead-beat  instrument.     Tnese  may 

edge  of  the  gallery,  or  in  some  prominent 

the   engine-driver  can   see  them  as  he 

engine  stop-valve.     Until  synchronism  takes 

ste&m  only  is  admitted  to  the  engines  to 

je  right ;  but  as  soon  as  the  machine  is  in 

ateam  must  be  graduaUy  admitted,  and  the 

af  load  will  be  taken  up.     This  is  probably 

of  synchronising. 

u  to  have  marks  put  on  some  revolving 
rnators  and  illuminate  them  by  means  of 
en  from  the  same  alternators.  When  the 
aynchronisni  the  marks  appear  stationary.  This 
well  at  night,  but  sometimes  it  is  required  to 
tiie  daytime  when  the  tun's  light  would  counter- 
the  arc  lamps  in  too  great  a  measure. — T,  A. 


ACTICAL  OPERATION  OF  HDLTIPHASE 
CURRENTS.  • 

BY   T.   HAWKINS,   MSAIBKH. 

(.Ccmduded  frcmt  pagt  S7J^* ) 

tors  ran  at  360  revolutions  per  minute.    The  pumps 
d    to   work  &t  a  orankfihalt   speed  of  45  revolti- 
BQte  a^^amst  a  water  prefwure  of  5001b.  per  square 
are  of    American  design,  and  were  msde  by  the 
Twelve  triplex  aingle-acting   pumpi,    with 
8in.,  of  the  aame  general  design  as  the  fore- 
it  by  means  of  aingle-redaction  gearing  to 
nmniog  afc  360  resolutions  per  minute.     Theae 
Are  also  deaii^ned  to  work  at  a  crankshaft  speed 
"^'"1  per  minute  against  a   water  pressure    of 
inch.     The  main  cable  is  triple  concentric; 
haria^  a   copper   area   of    '118  square   inch, 
mam    cable   is   1,666  jards.      The  branch 


generators,  running  at  450  rtrolutioni  per  minute  ;  the  voltage 
and  periodicity  being  as  described  for  the  Vogelstruis  Mine, 
There  are  three  triplex  pumps  6^in.  by  Bin.,  and  eight  pumps 
4^10.  by  8in,,  coupled  direct  oy  single  reduction  to  35*h.p,  and 
20- h.  p.  motors  respectively.  The  length  of  the  main  triple 
concentric  cable  for  this  mine  is  900  yards,  each  conductor 
having  a  copjper  area  of  *145  square  inch.  The  total  length 
of  the  brancn  cables  is  830  yaids,  each  conductor  having  a 
copper  area  of  0*118  square  inch.  A  plant  exactly  similar  to 
the  Knight  Central  has  been  sent  to  Witwatersrand  Mine,  The 
following  is  a  complete  liit  of  the  motors  supplied  to  the  above 
three  mines  : 


No.    H.R 


Speed   per 

tnlnutk 


360 

360 
360 

870 

870 


Starting  device.  How  conneoted 


In  rotor  clrcuib 


Switched  into  circuit 
without  resistance 


Geared  U»  pumps. 
Belted  to  machinery* 

Geared  to  pumps. 
Belted  to  machinery. 


The  generators  for  these  three  mines  are  all  of  the  inductor 
type.     At  full  load  they  give  a  commercial  eflicienGy  of  91  per 


r^ft^ 


d^ 


>^cL 


I 


£.£, 


Jlo.  5.~0h p.  Motor  coaplsd  to  5Jo.  by  Qia,  DapleJC  Pump. 

A,  Ploloo  6[n.  Alt,  IB  tteth,  Stn.  fact.    C.  Ploion    81o.  dU  ,  SO  teeth,  Silo.  face. 

B.  Wheel  901]].  dta  ,  60  teeth.  a  Wheel  261d.  dla.,  05  teeUi,  Hln.  faoe. 

eent.,  and  the  rise  in  temperature  after  long  oontinuoua  runs 
ia  25deg.  C.  The  main  switchboard  is  so  arranged  that  the 
generators  can  be  run  in  parallel  As  these  mines  are  very 
wet«  the  motors  were  designed  with  watertight  and  ventilated 
coverSf  as  shown  in  Fig.  4.  To  enable  the  20-h.p.  and  35-h.p. 
motors  to  start  up  smoothly  and  gradually,  they  were  supplied 
with  starting  resistances  in  the  rotor.     The  20-h.p.  motors  were 


Flo.  ft.— QtDeral  View  ot  the  Pumping  PlmDt. 


triple   concentric.      There    La    une   length    of 

sectional  area  of   each  conductor    being    *047 

f  md  another  length  of  1,500  yards,  with  an  area 

tnoh  for  each  conductor.     The  above  cablea 

and  steel  armoured.     Another  plant  was  sent 

Central  Mine,  consisting  of  two  100  kilowatt 


belor^  the  ^orthfro  Society  of  £lectrioal  Bngineeri, 


made  in  Manchester,  by  the  Uen«Ad  Electric  Company,  Limited, 
and  each  machine  was  coupled  to  its  pump,  and  tested  seimrately 
at  its  full  load  for  six  hours,  the  riae  of  the  temperature  being 
25deg.  C.  The  York  Gold  Iriining  Company  of  Sonth  Africa  have 
just  installed  a  power  p!ant,  ccniiiatingof  two  belt-driven  SO-h.p. 
three-phase  inductor  type  generators,  running  at  750  revolutions 
per  minute.  These  su  pply  power  to  two  24-h.p.  motors^  the  motors 
beiog  coupled  to  Easton,  Anderson,  and  Qoolden  belt- driven 
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pnmpa.  They  have  one  5-h.p.  motor  eonneoted  to  a  oentrifugal 
ptimp  htid  Bcvenil  imftll  rootora,  which  are  belted  to  various 
kinds  of  machinery  ;  and  one  d'h.p.  motor  coupled  direct  to  a 
cxtntinuous*ourrent  dynamo,  the  output  of  which  is  15  volta, 
1^00  amperes,  used  for  cyanide  work.  The  E.M,F,  at  the 
pnerainra  is  960  volta  at  50  cycles  ;  the  length  of  the  line 
being  835  jards.  The  power  is  transmitted  through  hare  over- 
head conductors,  supported  on  porcelain  inaulators.  The  station 
and  line  are  fitted  with  Wurte's  lightning  an  esters.  Fig.  6  is 
a  diagram  of  one  of  three  hor)2»ntAl  Sin.  by  9in.  duplex  pumps, 
made  for  the  Consolidated  Gold  Fields  of  South  Africa. 
Each  pump  is  capable  of  railing  200  gallons  60ft.  per  minute, 
and  b  coupled  to  a  9-h.p.  three-phase  motor  through  double- 
reduction  gearing.  The  speed  of  the  motor  is  1,150  rerolutioni 
per  minute,  with  60  cycles  and  110  volts  between  two  phases. 
Fig.  7  is  a  diagram  of  an  electrically-driveD  coal-cutter,  fitted 
with  two  10-h.p,  three-phase  motors.  The  motors  are  wound 
for  500  Tolts,  and  are  switched  into  circuit  without  any  starting 
dsTice.  Their  speed  is  060  rerolutions  per  minute,  this  being 
reduced  to  nine  revolutions  per  minute  at  the  cutter  through 
treble-reduction  gearing.  Tlie  diameter  of  cutter  wheel  is 
5ft,  Sin.  This  machine  has  been  constructed  for  Messrs.  Pope 
and  Pearson,  Limited,  for  use  in  their  colliery  at  Normanton. 
The  distance  between  the  generators  and  coal-cutters  ii  about 
a  mile. 

i  The  plants  described  in  this  paper  have  all  been  supplied 
within  the  last  two  years,  and  although,  I  am  sorry  to  say,  it  is 
a  very  small  amount  when  compared  with  what  is  being  done  in 
the  United  States,  Germany,  or  Switzerland,  it  is  S4:>me  satiB- 
f action  to  know  Uiat  a  little  progress  has  been  made  in  this 
country  in  the  manufacture  of  this  class  of  work.  Even  those 
who  do  not  admit  of  any  or  sufficient  superiority  of  the  three- 
phase  over  the  continuous- current  sjstem  to  induce  them  to 
take  up  the  manufacture  of  the  former  for  use  in  England,  must 
acknowledge  that  many  large  and   valuable  orders    for    our 


W 


5=a£ 


2: 


^^oc 


Flo.  7.— two  lO-hp.  llolort  driving  Coal -Cotter. 

ooloniee  and  elsewhere  are  given  to  foraign  firms    whioh  ought 
to  be  executed  in  this  country,  but  unfortunately  so  little  has 
been  done  here  that  so  far  we  are  not  in  a  (:Hisition  to  compete. 
A  number  of  questions  were  then  asked  the  author 

Mr.  Bawktaa.  in  replv  to  Mr,  Cortett,  who  stated  be  did  not 
nnderstatid  why  the  author  advocated  the  use  of  the  revolvinf; 
armnture  in  proforence  to  the  stationary  srmataie,  said  be  (the 
author)  did  not  advocate  it.  What  ho  Mid  wai,  if  a  cheap 
machme  were  wanted,  use  the  revolving  iirmatufe,  and  be  thought 
It  would  bo  quite  satisfactory  for  low  pressures.  Re  distinctly 
fttated  that  the  be«t  machine  was  made  by  u^ing  the  inductor 
type.  With  regard  to  the  8 tide  riog^,  he  certainty  omitted  to  «sy 
so  in  bis  (wjier.  but  he  pointed  out  in  the  photograph  that  the 
short  circuiting  lever  was  thrown  in  before  the  brushes  were 
lifted;  after  the  resistance  was  cut  out  the  slide  rings  would 
be  still  in  use,  and  it  would  be  necessary  for  the  operator 
to  throw  in  the  ihortcircuitint;  arrangement,  which  was  ahown 
on  the  right  hand  nide  of  the  motor.  Of  couri«e  it  was 
possible  to  keep  the  three  bruiihee  alwap  on  the  slide 
rings,  and  thereby  do  away  with  the  necomity  for  the  shorts 
circuiting  device,  but  his  experience  was  that  the  abort  circuiting 
arrangement  gave  no  trouble,  and  that  he  preferred  to  use  it  and 
lift  the  braahes  after  the  motor  tiad  attained  its  proper  s|ieedt 
thus  doing  away  with  the  wfaring  of  the  rings  and  brushes. 
With  regard  to  the  continuou«  current  series  wound  maobloa  he 
(the  author)  had  laid  that  multiphase  machines  were  specially 
adapted  for  in-tfitlstioni  where  motors  runnini;  at  a  constant  flpocd 
were  required.  When  he  said  con«tant  ipi^ed  ho  did  not  mean  to 
say  there  would  not  be  any  drop  at  all,  but  he  meant  what  wmr  gene- 
rally termed  ooostaat  ipeetl— vis.,  motor  a  having  a  vanatum  of  not 
more  ihaa  ^  fter  oent.  between  no  toad  and  full  loati.  With  malti- 
phasa  motors  the  drop  in  tpeed  at  full  load  wai  leaa  than  that 
in  eontlnuotit  current  motors.  Referring  to  the  fi%o  ton  crane 
which  Mr.  Corlott  mcntionod,  one  ooold  oertainly  put  in  Atartmg 
resiitances  in  the  rotor  circuit  and  so  reduce  tne  current  when 
starting  up.  but  in  practtee  this  crane  started  quite  tmoothly 
without  such  an  arran^^ement  i  an<t  as  the  generator  in  thif  par- 
tiooUr  installation  was  100  h.p.,  the  current  uken  by  the  crane 
Wftt  only  a  very  small  matter.     Mr.    Wordingham  had  said  he 


wished  the  author  had  spoken  on  aom*  of  ib«  «M»  4 
machinery  for  central  stations.  He  {the  author )«  fcn  I 
doubt  much  oould  be  said  in  favour  of  its  use  for 
work,  and  that  be  might  have  spoken  abooi  %hm  m 
he  had  latoly  visited  on  tlw  ContiiMat  aad 
where  mulUpbase  machioery  was  extensively  asad 
Niagara  ;  but  as  such  planU  had  been  daacrib^d  M 
thought  it  better  to  speak  only  of  the  mitiyphas«  11 


lOQ  1^ 


had  been  built  under  hisownsupervUioo.  With 
iation  of  the  triple-concentric  cabtea,  samplei  of 
on  the  table,  there  was  practically  no  diifsrooot  la 
of  the  first  and  second  conductore.  As  Uio  loai  o 
be  one  of  10,000  volta  between  the  firat  and 
S,000  between  outer  and  earth,  thie  iOOOttoMl 
round  the  outer  conductor  being  leas  thaii 
Mr.  Wordingham  had  said  he  did  not  aso  how  tlio  | 
could  bo  ventilated  and  made  watertight  at  iIm 
The  author  raid  be  should  have  stated  tbaft 
only  protected  from  water  fslUng  10 
from  above.  If.  however,  the  mine  t 
rose  from  the  bottom,  it  would  gee  in  llut»tfc  U 
In  reply  to  Mr.  Cowan,  it  would  bo  moro  eoffwei  I 
rotor  field,  with  very  large  currents,  roaots  on  tliat 
and  weaken!  the  resultant  field.  Therefore,  it  wowld  I 
if  the  maximum  torque  is  required,  to  put  inreoele 
circuit  to  such  an  extent  as  will  fiive  ibol  pofte 
which  maximum  torque  it  obtained.  F%.  t,  vliiish 
on  the  toreen,  showed  very  clearly  the  amoeol  of 
motor  would  f;ive  out.  At  20  b.h  p.  Ibe  speed  was  I 
at  75  per  cent,  overload  the  speed  was  about  I 
It  was  hardly  necessary,  the  author  tbougbt,  le 
any  motor  running  on  75  per  cent  overload  1 
over- heated,  and,  therefore,  the  limit  to  oofepiol 
up  to  75  per  cent^  overload— was  the  hjetjng  of 
On    reference    to  Fig.  0.   showing  curves  lokeo 


r*o  % 

the  same  motor,  a  Itule  ooosiditatioa  woolii 

time  the  motor  mttrht  safely  be  reii  at 

Fii;.  S  oould  be  found  the  brnke  ' 

these  torques.      Fig.  U  gave  tbo  elfteieooy,   poww 

s|jeed»  at  the  vanoui  loads,  while  Pig.  f  gave  ike  vesi 

at  different  voltages  across   the  acalot  tenalaala.   « 

current  in  the  line.     As  theiie  curves  were  tolteo  if^ 

crane  motor  iu  which  the  '*»lip'*  la  ajlewod  to  be 

would  be  for  motors  designed  to  reo  al  an 

speed,  the  efficiency,  owing  to  tiss  ioefeasoi  dip, 

lower.    The  power  faetor  tboali  bo  ke|i4  at  hUfjk  m 
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X  fiist.  beeaiiM  the  higher  the  power  factor  o! 
16  better  the  regulation  of  the  system ;  secondly, 
l|rli  power  factor  meant  eoonomv  in  copper  to 
Bnarmton,  and  transformers  if  the  latter  were  need, 
r  faetor  were  eaual  to  unity,  and  thas  no  lag 
ik  there  would  be  a  saving  of  25  per  cent.  (S 
m^DS  in  a  three-phase  system  as  compared  with  the 
irrent  plant,  bnt  if  the  power  factor  were  as  low  as 
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70      to       90    lOOfP 


weight  of  copper  in  the  two  systems  would  be 
tlie  same ;  however,  in  practice,  the  power  factor 
id  between  '75  and  '85,  depending  on  whether  the 
nrbed  by  sooall  motors  or  large  ones.  Comparing 
M  two  ayetems,  it  would,  the  author  thought,  be 
•  multiphase  system  could  compete,  and  should  the 
or  icooerators  and  mains  be  slightly  higher  than  for 
Hcarrant  system,  this  would  be  amply  compensated 
IT  (xwt  in  upkeep  of  the  multiphase  motors. 
Mmben  of  the  Northern  Society  of  Electrical  Engi- 
'  prioes  of  these  machines  during  the  discussion,  the 
m  following  list : 

□b-Phasx  Motors— 50  Cycles,  190  Volts. 

.--J  Power        Efficiency.     Weight.      «_i^^ 


«•»». 

Victor. 

Percent. 

Cwt. 

rnce. 

426 

'8 

...      76       ... 

2      ... 

£20 

«25 

•8 

...      78       ... 

2i    ... 

27 

«25 

•8 

...      79       ... 

3i    ... 

35 

440 

•8 

...      82       ... 

4i     ... 

45 

060 

•8 

...      87       ... 

9i     ... 

72 

900 

•85 

...      88       ... 

12|     ... 

90 

•70 

•85 

...      90       ... 

16i     ... 

120 

07O 

•85 

...      91 

22i     ... 

149 

735 

•90 

...      92       ... 

241     ... 

215 

726 

•90 

...      93       ... 

37i    ... 

240 

400 

•91 

.-      93       ... 

67i    ... 
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of    Generation    and    Distribution   of 
Blectrieal  Energy. 

BT  BOBXBT  HAMMOND,  IfEMBER. 

DncuasioN. 

na  WrtbT,  in  openins  the  discussion,  said  he  had 
•  woald  bare  been  called  upon  to  start  the  discussion 
■&  a  tnbjeet.  There  were  some  men  on  the  face  of 
■i  one  always  seemed  to  wish  to  know,  and  Mr. 
I  eoe  of  iham.  He  had  made  his  acquaintance  that 
fink  time.  There  was  a  want  of  expression,  he 
oee  fiRm*  fl^^on  in  comparative  tables.  Thus  the 
Gompeny  oame  fiftieth  in  order  of  merit  in  coal  cost 
te  total  coet  per  unit  sold.  Other  examples  were 
that  if  Um  otrder  of  merit  was  taken  by  those  figures, 
I  wide  diTerxeDoieB.  They  were  nothing  more  than 
■d  dt  little  Talue  except  to  station  engineers  and 
•d«  He  hoped  Mr.  Hammond  would  classify  first 
il  and  then  the  calorific  value  of  the  coal.  There 
aiBts  in  the  paper  he  hoped  would  be  taken  up, 
i  of  anaocoonted  loss.  Proper  classification  of  the 
bt  Teiy  oaefuL  One  company  might  use  a  laree 
■NT  and  another  a  large  amount  of  storage,  and  he 
Hi  loM  is  one  case  pretty  nearly  balanced  the  loss 

RMMtMi  eaid  that  oTery  three  years  he  read  a  paper 
jlwwJBClb  bat  it  was  fortunate  that  someone  else  had 
■9  he  liimMlf  had  not  had  the  time  to  prepare  one. 
ft  listed  that  the  paper  was  a  mere  compilation,  and 
W.    StatenWDte  like  that  made  his  blood  boU,  as 

wUdi  bad  to  be  met  in  obtaining  the 

witk  wliitt  the  writing  of  the  paper  was 


nothing.  For  about  11  yean  now  he  had  been  haying  such 
statistics  made  out  for  him  by  Mr.  W.  H.  Miller,  of  the  Kensington 
station.  The  publication  of  the  Board  of  Trade  returns  had 
aroused  the  old  English  sportine  instinct  amongst  the  engineen 
in  charge  of  central  stations.  He  wanted  to  draw  their  attention 
to  some  items  over  which  they  had  no  control,  Buch  as  rates,  taxes, 
etc.  In  some  London  companies  at  present  the  taxes,  etc,  were 
two-thirds  as  large  as  the  coal  bill  and  would  in  time  become  no 
doubt  considerably  greater.  In  Bis  former  paper  he  took  Welsh  coal 
because  of  its  well-known  calorific  value.  In  three  London  com- 
panies which  competed  yery  closely  the  weight  of  coal  consumed  was 
very  similar,  or  about  6ib.  per  unit  sold,  and  even  goin^  in  some 
cases  as  low  as  41b.  for  short  periods.  Regarding  reliability  of 
plant,  he  thought  that  was  even  more  important  than  the  coal 
item.  He  should  like  to  see  more  details  among  the  figures  giyen 
as  to  the  number  of  breakdowns  in  the  supply  and  as  to  the  number 
of  stations  used.  With  only  one  station  they  would  alwaye  be  liable 
to  a  stoppage  through  accidents,  and  the  whole  district  would  be 

f lunged  mto  darkness.  There  should  be  at  least  two  stations, 
t  was  not  fair  to  compare  the  three  London  companies  having 
several  works  with  that  at  Brighton,  which  had  only  one  station. 
The  two  or  three  smashes  that  had  happened  there  tended  to  show 
the  unreliability  of  high-yoltage  plants.  As  to  '*  load  factor,"  he, 
as  the  father  of  the  exprassion,  thought  it  was  not  a  yery  good 
one.  The  meet  important  thing  of  all  was  the  engineer  factor.  The 
engineer  had  the  making  or  marring  of  the  undertaking.  The 
most  important  thing  was  the  man,  and  the  man  should  be 
encouraged. 

Mr.  C  B.  Wordiagham  said  he  also  had  to  thank  the  author  for 
bringing  up  so  useful  a  subject.  What  greatly  appealed  to  him 
was  the  accuracy  of  the  paper  in  small  details,  as  an  instance  of 
wliich  the  author  had  not  forgotten  that  1896  was  a  leap  year.  It 
was  a  mistake  to  leaye  the  capital  coet  out  of  the  tablee.  The 
term  "total  cost"  was  by  no  means  a  happy  one.  As  regarded 
costs  per  unit  in  yarious  towns,  the  lowest  was  found  to  be  in 
Whitehaven  ;  that  was  perhaps  because  the  station  was  combined 
with  a  sewaee  outfall  pumping  station,  and  the  cost  not  actually 
divided.  With  regard  to  "works  costs,"  there  was  a  danger  of 
sacrificing  eyerything  to  that.  If  a  grekt  many  repain  had  to  be 
effected  the  cost  should  be  charged  go  the  revenue  account,  and 
not  put  down  merely  as  works  costs.  As  to  the  low  price  charged 
in  Brighton  for  electricity,  he  had  worked  out  their  scale  and  found 
it  agrMd  exactly  with  that  of  Manchester.  At  Brighton  current 
was  not  supplied  at  l|d.  per  unit  for  power,  as  was  the  case  in 
Manchester. 

Pref.  Forbes  said  that  the  curves  shown  had  great  interest  for 
him.  They  each  found  some  little  item  in  the  paper  with  which 
they  did  not  agree,  but  they  would,  he  thought,  acknowledge  that 
that  was  the  greatest  effort  that  haa  oyer  been  made  to  deal  with  a 
difficult  subject.  Going  from  left  to  right  of  the  diagram  sliown, 
they  found  the  cost  diminished  as  the  yean  advanced,  and  the 
number  of  units  sold  increased.  The  advance  in  eoonomical 
practice  with  time  was  thus  mixed  up  with  the  reduction  caused 
by  increased  output.  He  felt  that  the  information  given  would 
enable  them  to  get  at  the  facts  of  the  case  much  better  than  before. 
Mr.  J.  W.  Ofisuli^w  said  that,  referring  to  the  figures  given 
as  to  the  coet  of  coal  per  unit,  he  thought  there  was  no  chance  of 
reaching  Mr.  Crompton's  ideal  of  2 '51b.  per  unit.  In  the  diagram 
he  showed  the  coet  of  coal  in  the  Westminster  Company's  three 
stations  was  given.  The  best  annual  ayerage  was  5*51b.  per  unit. 
In  some  works  with  exceptionally  good  loads  it  dropped  to  4 '41b. 
for  a  short  time. 

ProL  B.  B.  Bmltli  said  that  in  Table  I.  there  were  three 
columns  giving  the  amount  of  coal  per  unit,  price  of  coal,  and 
cost  per  unit  of  the  coal ;  he  imagined  that  one  result  could  be, 
got  from  the  other  two.  On  trying  that,  howeyer,  he  found 
yery  few  of  the  cases  giyen  workea  out  correctly  ;  in  fact,  out  of 
the  48  instances,  30  did  not  agree.  In  Reading  especially  was 
this  apparent.  He  thought,  also,  that  leaving  out  the  coet  of 
initial  outlay  made  the  paper  imperfect.  By  increasing  the  outlay 
it  was  possible  to  decrease  the  expenses,  but  it  was  a  question  how ' 
much  it  should  be  increased  to  obtain  a  warrantable  decrease. 


FORTHCOMING  EVENTS. 


Friday,  April  1. 

lastltiitleii  of  Junior  XagiBeera.  —  At  Westminster  Palace 
Hotel  at 8p.m.,  "Mechanical  Refrigeration,"  by  Mr.  J.  T.  H. 
Burrell. 

Boyal  Znatltatton.— At  9  p.m.,  Prof.  Dewar  on  "Liquid  Air  as 
an  Analytic  Agent." 

Saturday,   April  2. 

Institute  of  Junior  Engineers.— At  11  a.  m..  Visit  to  the  Thamee 
Ironworks,  Black  wall. 

Chesterfield  and  Midland  Counties  Institntieii  of  Xngineers.— 
At  the  Municipal  Science  College,  Derby,  at  3  p  m.,  '*  Electric 
Blasting"  (Part  III.),  by  Mr.  W.  Maurice.  "Photographs  of 
Electric  Detonators,"  by  Mr.  L.  W.  de  Grave.  '*  Wagner's 
Portable  Safety  Dam  for  Mining  Purposes,''  by  Mr.  Richard 
Cremer. 

Tuesday,  April  6. 

Institution  of  Ciyil  Xngineers.— At  8  p.m..  Discussion  on 
"Extraordinary  Floods  in  Southern  India:  Their  Causes 
and  Destructive  Effects  on  Railway  Works,"  by  E.  W. 
Stoney,  M.E  ,  M.Inst.C.E.  And,  time  permitting,  a  paper 
on  -'The  Electricity  Supply  of  London,^'  by  A.  H.  Preaoe, 
A8soc.M.Inst.C.E.,  will  be  read. 
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Shares,  Ifistallati(ms,  CofUracts,  and  any  information 
ammded  wiih  Electrical  Engineering  whkh  may  be 
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receive  our  beet  cmsideraHon. 

All  cmnmunieatians  intended  for  the  Editor  should  be  addressed 
C.  H.  W.  BiQOS,  1S9-I40,  Salisbury  Court,  Fleet  Street, 
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THE  1900  COHVISSIOIL 

The  activity  displayed  even  al  thi« 
the  British  ComimssioD   for  the  Paris 
of  1900  will  caofie  intendiiig  exbibitoni  \ 
consideration  what  they  are  going  to 
have  to  assnme  that  war  is  not  going  to  ; 
to  all  ideas  of  peaceful  emulation^  Ihoiigll] 
moment  the  prospect  of  prolonged 
as  remote  as  the  finding  of  the  Sooth 
signs    of   the    times    all     point    to 
nation  is  preparing  for  it,   showing 
tion  is  bnt   a  name  after  all.     Why 
in  America,   in  Africa,   in   Asia?     The 
of    the     English    race    to     con^menoe 
a     few     thousand     acres     or     square 
Africa    and    elsewhere,  has   rather   indu 
nations  to  presume  upon  their  always 
rather   than   to  respect   them    for  he 
Still,  these  are  not  the  columns  wbeioiiij 
political  troubles  of  the  world ;  bene 
war  clouds  may  pass  away,  and  exbibitic 
meetings  bring  nations  more  and  more 
the  very  idea  of  strife  other  than 
strife  is  rendered  impossible.      \\ 
in   the   womb    of   the   future,  let   ni' 
in   preparing   for   the   most    important 
ever  held  on  the  face  of  the  earth  as  tf  1 
no  feuds  to  sunder,  but  only  friendly  i 
the   nations.      The   nineteenth  cent 
history  comes  to  be  written,  will  be 
witnessed  the  birth,  the  waxing,  and,  in 
the  waning  of  many  applications  of 
in  1792,  indeed,  that  Murdock  sue 
ing  coal  gas  to  light  his  house,  but 
outside  installation   was    thai    of   1796,1 
constructed  the  apparatus  for  Ugfattnc 
Watts's  works  at  Birmingham.    Prom 
installations  were  frequent  in  works  and 
in  1807  one  side  of  Pall-mall  was  lighted, 
may  safely  speak  of  gas  lighting  b^og 
this  century.     That  old-new  country, 
ever,  in  all  probability  had  used  natural 
just  as  she  knew  of  gunpowder  and 
before  Europe  hit   upon   these 
gas  has  become  since    the    birth    of 
we  all  know.     There  is  no  need    to 
utility,  but  at  the  same  time  it  may  be 
that  another  discovery  of  the  oentory 
to  take  the  almost   untrsrsal  potitian 
purposes  it  has  held,  and  that  gas  wiO 
for  use  in  fields  it  is  better  suited  to  sei 
light,  like  gas,  was  bom  with  the  eentory,  i 
gas,  for  three<fourths  of  the  period  lay 
dormant.    Something  more  than  the  arc ' 
for  commercial  success,  and,lhotigh  Pi 
the  clue,  it  was  not  till  Gramme  gave  ll 
and  Swan  and  Edison  tbe  incandsaoeat 
electric  lighting    became    pcnibte. 
it    has    developed    is    well    known 
readers.    It  does  not  do  to  compare  Ite] 
gas  lighting  with  the  spread  of  electric  liglit 
former  had,  so  to  8peak«  a  dear  ficli^ 
latter  found  the  field  completely  i 
American  centres.   Of  course,  the 
were  lighted  before  1807,  but  it  waa  wilb, 
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from  lighting — which  certainly  has  been  a 
able  source  of  wealth  to  workers  and  investors 
g  the  century — to  ordinary  street  traflSc, 
sin  electricity  has  as  certainly  shown  its  value. 
lackney  coaches  of  the  early  part  of  the  century 
ly  disappeared,  as  did  the  stage  coaches. 
rays  swept  away  the  latter ;  cabriolets,  cabs,  and 
s  the  former.  It  was  not  till  about  1831  that 
3  began  to  ply  in  the  streets  of  London. 
L  later  came  the  tramways,  but  all  with  the 
ijB  are  of  the  century.  What  is  the  outlook 
i  end  of  the  century,  and  what  may  we  expect 
e    in  large  numbers  in   the   1900  exhibition 

self-propelled  vehicles,  to  take  the  place  of  the 
'buses,  and  trams  of  to-day  ?  Again,  though 
o  rapidly  nor  so  easily,  electricity  has  shown 
\  showing  that  it  will  probably  replace  horses 
.Iso  largely  the  steam  locomotive.  The  Paris 
lition  of  1878  may  be  said  to  have  inaugurated 
ectric  era,  though  it  was  not  till  1881  that  the 
^ade  understood  the  possibilities  of  lighting ;  so 
nture  to  think  the  1900  exhibition  will  be  pro- 
'e  of  revolutionary  ideas  among  the  multitude 
the  propulsion  of  vehicles.  We  do  not  know 
{land  is  going  to  wait,  as  it  usually  does,  before 
ring  for  the  business  part,  till  other  nations 
nade  considerable  studies  and  have  exploited 
oontry  to  the  detriment  of  our  own  factories. 
notto  is  gradually  receding  &om  "  easily  first" 
ig  last." 


OORRESPONDENOE. 

*  *  Ob«  buui'i  word  Is  no  mftn'i  word 
JwUoo  iiooda  thai  both  bo  hotfd." 


OZONE. 

, — It  does  not  saem  that  the  writer  of  the  paragraph 
ne,  published  in  last  week's  issue  of  the  Eledrxeal 
isr,  is  well  up  in  this  subject  He  ought  to  know 
16  paper  read  before  the  Chemical  Society  on  Feb.  17 
issra.  Sheustone  and  Evans,  "  On  Observations  on  the 
008  of  the  Silent  Discharge  of  Electricity  on  Atmo- 
e  Air,"  is  in  no  way  a  practical  treatise  on  ozone, 
autihority  has  he  for  saying  that  "  other  writers,  and 
30  those  who  attack  the  problem  commercially,  have 
giren  to  general  statements  rather  than  to  exact 

B  w  a  very  serious  accusation.  The  problem  of  ozone 
A  its  cheap  production — t.^.,  in  the  construction  of 
Ktnses  which  will  work  without  interruption  and  give 
I  yidd  of  ozone  with  the  production  of  a  minimum 
it  of  heat  and  of  nitrous  compounds, 
nnists  and  manufacturers  are  well  aware  of  the 
rties  of  ozone,  the  most  powerful  oxidiser  of  nature, 
of.  Dewar  calls  it ;  and  Bunsen  said  that  "  there  are 
wds  of  uses  for  ozone  if  only  we  can  make  it  in  large 
ilieB  at  a  low  price."  Your  contributor  wonders  at  the 
iit  of  the  applications  of  ozone  which  I  gave ;  had  he 
die  p^per  delivered  before  the  Royal  Society  in  1851 
.  electrician  known  by  the  name  of  Michael  Faraday, 
nld  have  found  in  it  a  still  longer  list 
th  very  few  exceptions  I  have  successfully  applied 
I  for  many  purposes,  and  especially  to  the  drying  of 
o  the  treatment  of  wines  and  spirits,  deodorising  fish 
manufacturing  disinfectants,  etc.,  and  to  beeswax, 
\  in  a  few  hours  can  be  decolourised  and  rendered 
ijtf  white.  Does  your  contributor  wish  to  see  it 
\  I  am  quite  willing  to  bleach  some  beeswax  in  his 
MB  without  the  use  of  any  chemicals,  and  therefore 
■t  altering  its  constitution.  It  will  not  take  more 
I  hoars.    If  he  is  desirous  of  seeing  some  water 


sterilised,  I  have  not  the  slightest  objection.  Let  him  come 
with  a  bacteriologist,  who  will  take  some  samples  of  water 
both  before  and  after  ozonisation,  kbA  who  wilt  decide 
whether  the  water  has  or  has  not  been  sterilised  by  the 
ozone  passed  through  it 

For  the  first  time  since  the  discovery  of  ozone  in  1841 
by  Schonbein,  commercial  ozonisers  can  be  obtained  now 
for  use  in  various  branches  of  industry ;  and  when  I  called 
the  attention  of  the  technical  Press  to  the  circiUar 
announcing  that  the  Electric  Ozone  Syndicate  is  prepared 
to  supply  my  ozone  generators  capable  of  working  in  a 
continuous  manner,  and  of  producing  ozone  cheaply  on 
a  commercial  scale  at  the  rate  of  about  150  grm.  per 
kilowatt-hour,  I  little  suspected  that  there  would  be  an 
electrician  who,  without  seeing  my  apparatuses,  although 
invited  to  see  them  at  work,  without  knowing  anything 
about  ozone  or  of  its  production  and  its  applications, 
would  welcome  die  news  <rf  this  unprecedented  fact  with 
discourteous  remarks  and  sneers. 

Bvea  pvagraphs  of  electrical  papers  ought  to  be  written 
by  men  who  ham  some  knowleoge  of  the  question  with 
which  they  Mrs  dealmg.— Yours,  etc.,         E.  Andrboli. 

[Mr.  Andreoli  finds  sneers  where  none  were  intended,  as 
we  are  well  aware  of  the  capabilities  of  ozone.  What  is 
wanted  is  rather  definite  information  as  to  its  commercial 
capabilities,  not  on  laboratory  experiments  only.  In  such 
matters  the  question  of  cost  is  all-important.  Thus 
diamonds,  as  pure  carbon,  are  most  excellent  fuel  for 
boilers,  and  yet  not  used  in  central-station  working.  It  is 
for  the  experts  to  lead  the  manufacturers  in  new  applica- 
tions of  ozone  as  stated  in  our  note. — ^Ed  E,  E,'\ 


ELECTRIC  POWER  SUPPLY  FROM  CENTRAL 
STATIONS. 

Sir, — I  have  read  your  editorial  note  to  my  letter  of 
March  21.  As  your  readers  have  not  had  an  opportunitjr 
of  seeine  what  I  did  actually  sav  in  my  paper  on  this 
subject,  I  am  at  a  considerable  disadvantage.  To  make 
the  matter  perfectly  clear,  it  would  be  necessair  to  quote 
at  considerable  Ungth.  In  the  first  place,  toay  I  point  out 
that  TOur  editor!^  note  would  lead  readers  to  Supfxm  that 
I  baa  given  £t.  10s.  as  the  works  cost  of  milntaining  an 
indicated  horse-power  at  full  load  for  8,000  h*p.  per  annum. 
This,  however,  is  not  the  case,  the  figi^  refemnejdhly  to 
the  cost  of  coal,  stoking,  and  taking  away  ashes.  This  was 
based  on  a  consumption  of  2ilb  of  opal  per  indicated  horse- 
power per  hour,  which  even  for  coal  giving  only  12,000  heat 
units  per  pound  is  a  very  ample  allowance.  I  have  seen  a 
calciUation  recently  by  a  gentleman  who  is  considered  a  great 
authority  on  this  subject^  in  which  with  the  best  mcKlem 
appliances  and  superheating  he  gives  it  as  his  opinion  that 
for  large  powers  ap  indicated  horse-power  could  be  obtained 
in  practice  for  40  per  cent,  less  of  the  same  coal  than  I 
have  taken  above.  I  was  anxious,  however,  to  allow  a 
safe  margin;  this,  of  course,  applies  to  power  supplied 
continuously  at  full  load.  I  then  go  on  to  say,  as  you 
quoted,  that  if  the  power  is  supplied  to  works  operat- 
ing only  54  hours  per  week,  little  more  than  one-third 
of  the  coal  and  stokers'  wages  will  be  needed,  the 
other  items  remaining  the  same  in  both  cases,  or 
being  similarly  reduced.  Now  you  contradict  both 
these  statements,  and  then  go  on  in  your  note  to  say 
I  have  not  allowed  for  power  factor.  It  is  obvious,  as  your 
contemporary  the  Eledriecd  Review  acknowledges  in  its  last 
week's  leading  article,  that,  comparing  water  power  with 
coal  power,  the  capital  and  a  large  proportion  of  the  other 
costs  remain  much  the  same  whether  the  plant  is  used  for 
54  hours  per  week  or  for  168.  Of  course,  this  increases 
the  cost  jper  induxUed  hone-power  per  hour.  As  regards  the  cost 
of  coal  and  stoking,  only  one  shift  of  stokers  would  be 
required  against  three  for  the  continuous  load,  while  night 
work  and  Sunday  labour  would  be  dispensed  with,  both  of 
which  are  more  expensive.  I  put  down  the  coal  in  this  case  at 
practically  the  quantity  required  for  keeping  the  full  load 
goin^  for  the  whole  time.  As  the  full  power  would  not  be 
required  all  the  time  some  saving  of  coal  would  be  effected, 
which  I  consider  would  be  about  enough  for  starting  or 
banking  fires,  so  that  the  question  of  power  factor  is  really 
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in  my  favour  initeAd  of  againdt  me,  particularly  if  supply 
from  a  large  central  sution  is  being  considered,  where  there 
would  be  a  number  of  engines  working  nearly  always  at 
their  best  economical  toad*  Any  way »  the  coat  of  coa)  bears 
so  small  a  proportion  to  the  total  costs  in  supplying  a 
horsepower  per  annum,  that  it  Beems  a  pity  to  make  a 
mountain  of  a  slight  difference  in  this  point  in  discussing 
a  gn%at  question. 

In  order  to  prevent  misunderstanding,  I  may  ftaf  that  as 
the  cost  of  coal  at  the  prices  ruling  in  South  Staffordshire 
makes  so  little  difference^  an  allowance  in  this  respect  has 
been  made  in  the  calculations  of  the  Midland  Electric 
Corporation  so  ample  that  no  objection  could  be  taken  by 
the  mo6t  conservative  under  this  heading.  Finally,  may  I 
say  that  my  paper  was  evidently  of  a  qualitative  rather 
than  a  quantitative  character*^ — V^ours,  etc., 

G.  L.  Addknukooke. 
Wolverhampton,  March  30,  1898. 

[We  think  Mr.  Addenbrooke  means  8,000  hours — not 
8,000  b.p ,  a«  wiittGn.  He  distinctly  says  in  bis  paper  that 
the  cost  IS  reducetl  lo  **  a  little  more  than  one-third  of  the 
coal  and  stokt^r'^  wages  by  using  only  54  hours  per  week," 
instead  nf  8,000  hours  par  annum.  How,  then,  can  he 
allow  the  full  8,000  hours'  supply  of  coal  /  Does  Mr. 
Addenbrooke  seriously  contemplate  working  the  Midland 
Electric  Corporation*e  works  with  only  one  shift  of  stokers  ? 
Ed.  E,  E,] 


THE  JURIDIC  SIDE  OF   THE    MUNICIPALISATION 
OF  TRAMWAYS. 

BY   GEORGB   BKYNONHARRtS. 

{Ccniinued  from  page  5L) 

In  our  la«t  statement  we  set  out  fully  the  various  methods 
by  which,  under  operation  of  law,  a  corporation  may  find 
themselves  in  possession  of  a  tramway  undertaking.  Postu- 
lating now,  therefore,  our  corporation  by  either  of  theue 
methods  to  be  in  actual  possession,  and  the  owners  of  the 
Inunway  undertaking,  our  second  (KJint,  as  previously 
indicated,  is :  What  can  they  do  with  it  II  What  are  their 
powers  in  relation  to  it  \ 

In  this  connection  it  would  avail  us  little  to  advance 
any  arbitrary  article  of  belief ;  speculation  were  vain,  and 
dogmatic  assumption  both  arrogant  and  uaeless.  We  must 
therefore  take  the  law  baldly  as  it  stands  in  the  principal 
Act  {Tramways*  Act,  1^70),  and  in  the  variona  provisional 
orders,  and  by  the  light  of  the  inviolable  rules  for  the  con- 
atruotion  of  statute^  (in<i  the  answer  we  seeL  This*  with 
some  care,  we  shall  have  little  difficulty  in  doing.  And  first 
let  us  endeavour  to  exhaust  the  principal  Act.  And  here  it 
must  be  borne  m  mind  that  it  in  only  by  virtue  of  the 
enabling  powers  of  the  princi^ml  Act  that  a  provisional 
order  can  be  applied  for.  The  provisional  order  ia  the  child 
of  the  princi(>al  Act.  When  a  tramway,  then,  has  been 
completed  under  the  authority  of  a  provisioual  order  by  a 
oor|>oration,  or  where  a  corporation  have  uuder  the  provisions 
of  the  Act  acipiired  possession  of  a  tramway,  the  eorporation 
may,  with  the  cooBent  of  the  Board  of  Trade,  and  subject  to 
the  provitiions  of  thu  princi{)al  Act,  by  lease,  to  be  approved 
by  the  Board  of  Trade,  demise  to  any  person  or  body  of 
persona  the  right  of  user  by  such  person  or  body  of  persons 
of  the  tramway,  and  of  demanding  and  taking  id  respect 
thereof  the  tolls  and  charges  authorised ;  or  the  eorporation 
may  leave  such  tramway  open  to  be  used  by  the  public,  and 
may,  in  respect  of  such  user,  demand  and  take  the  tolls  and 
charges  authorised :  ^*hui  nothing  in  this  Ad  amiainfd  ^W/ 
authoriite  any  local  authority  to  place  or  run  camagu  i^pon  $mk 
tramtmy  ami  io  demand  and  tola  iolU  and  eharg^t  m  relied 
of  the  u$e  of  iuch  carriages,*' 

The  leaae,  however,  muat  not  exceed  in  the  whole  2 1  years, 
though  it  may  be  made  for  a  shorter  term,  and  renewed  from 
Ume  to  time,  m>  that  the  several  t^rms  shall  not  in  the 
•ggr^te  exceed  that  number  of  years  ;  and  the  corporation 
may  upon  the  determination  of  the  21  yean  (tf  the  Board  of 
Trade  conaeot)  lease  again  for  such  further  term  or  terms  as 
toay  be  approved  by  the  Board  of  Trade  ;  but  not  for  longer, 
in  any  ease,  or  altogether,  than  21  years.     But  the  hmom 


are  not  free  to  do  as  they  like  during  the  l«nii ;  for 
be  borne  in  mind  that  the  corporation  hare  Use  |iOiNiV 
implication  (t^ven  though  it  may  not  be  remrred  \f 
lease)  of  re-entry,  and  of  r(^[K)Siiee8iog  the  tramway,  il 
lessees  at  any  time  discontinue  working  ibe  Irmaway  m 
part  of  it  for  the  s[jac8  of  three  caleodar  noiitlH^ 
such  discontinuance  be  occasioned  by  eircaiae^ma 
the  control  of  the  lessees  ;  ti^mpH  gratia  (probably)  a 
some  act  of  God  or  of  the  Queen^a  enemies^  or  emBi 
reftactory  climatic  influence. 

/(  u,  himtter,  iptiU  clear  that  the  wwre  ff'mt  ^  /*"^  <•  ' 
to  he  a  circunutanc^  t*eyond  the  trj^e^  eonirU,     fii^pw 
existence  in  the  corporation  of  this  implied  power  of  i 
there  ia  now  not  the  slightest  doubt ;  thoiogli  lor  a 
the  a(>irit  of  uncertainty  brooded  over  the  qqMfiqn  i 
minda  not  only  of  cor|K)rations  and  tramway 
also  in  the  minds  of  the  jtsrista 

So  far,  therefore,  the  powers  and  poeitton  of  a  i 
are  well  defined,  and  would  have  been   rcfreahtngty  d«w  1 
for  the  peculiar  wording  of  Section  13  of  the  pnnd|«l 
That  section,  it  will  be  remembered,  is  the  one  whidi 
a  corporation  to  purchase  nfter  21  years  and  6  moQll 
after  providing  that  the  corporation  may  porrhaai 
time,  that  section  further  provides  that  when  any  n 
has  been  made,  **  aJl  the  righU^  powers,  and  authofiHei  ei  i 
profnoters" — i.e.,  the  persons  or  company  from  wkoo  fmi 
Ijoration  purchase^''  in  respect  of  (Ae  uryiewtiMm§  mU 
shall  be  transferred  to,  vesUd  ift,  amd  mag  At  imummi  %  | 
authority  to  whom  the  same  has  been  sold  ia  IHea  i 
if  buch  tramway  was  constructed  by  such  autbority  ^ 
the  powers  conferred  upon  them  by  a  provimooal  mdet  \ 
this  Act,  and  in  reference  to  the  fame  they  shall  be  ^' 
to  be  the  promoters." 

At  first  this  waa  taken  to  mean  that  when  a 
ptirchase   the   tramway,  they  become,   ipm  fent^ 
exactly  the  same  position  as  the  former 
Hay,  that  the  cor^toration  might  exerciaa  the  riglits  ol 
shifts  in  jtiBt  as  plenary  a  manner  aa  the  partiee  ffuoi  ^ 
they  bought  could  do.     It  must  be  confeiMied  that  il 
quite  unnecessary  that  the  Act  should  statei  as  tba 
doe««  that  ''all  the  rights,  powers, and  atith<^tlaa "  ia 
of    the    tramway   undertaking,   biilierto  ex«ra«id  by 
vendors  of  the  tramway,  ahal!  be  tranaferfed  IOi  aod 
exercised  by,  the  corporation,  if,  alter  all,  Ihey  eanaol 
exercised* 

However,  that    the  corporation,   alter  pttrehaia,   i$ ' 
become  endowed  with  those  righta,  pciwwtb  and  aot 
iii  quite  clear^— that  is  tv  say,  a  corpatmlioa  \$f  \ 
cxercine  of  the  bare  powers  of  purehaee  aloci^  an  aol 
to  place  or  run  carriagea  and  to  demaisd  and  lake  i 
charges  in  respect  thereof ^for  though  iheeixacl  «oc 
section  quoted  may,  at  first  night,  Im  calculated  to  iavailj 
corporation  with  such  full  rights,   powaia,  and 
yet  the  words  which  follow — namely, ''in  like 
mch  tramway  was  constructed  by  audi  authority  umlir  I 
powers  conferred  by  a  provisional  order  tmdcr  tKia  Ad] 
restrict  the  corporation  to  the  powen  of  leaainff  \ 
explained  ;    and   then   the  corporation  are   h/Dm    hf 
strange    yet    irrefragable    sectioii    of 
''NMing  in  this  Act  amkimed   iM 
anifiority  to  p*ace  or  rutk  eanitt§tt  ^H 
to  detnand  and  JoJte  iolU  ami  d^mgeg  m  f^ifmi  9§  Htji 
mth   carriagot/*     Why  it  should   not   have   bm 
stated  in  the  Act  that  the  powers  of  a  Ineal 
possession  of  a  tramway  should  bo  Umitad  lo  tke  graaH 
a  lease  for  a  period  not  longer  than  SI  jaan  will, 
to  a  great  many  be  wholly  iiiGompfeliiiiMbleb 
nevertheiefa,   clearly  settled    that  a  eeqMMataoo    will 
poaseas  the  (>ower  to  place  and  run  carriajfaa  awl 
and  take  tolls  on  a  tramway  by  virtiaa  of  any  ] 
the  [principal  Act. 

So  much,  therefore,  with  regard  to  lie  pownv  of 
poration  under  the  principU  Act.  Are  lao  |WHs«a 
comprehensive  under  the  proviaieiial  ordefs  or  aay  of 

By  the  proviaiooal  order  the  piotiaioaa  ol  ibe 
Act,  1870,  "are  hereby  boMrponiad  wttli  thaaofdari 
where  the  same  are  expfiMly  wmML   by  Ihia  arte 
further,  **  nothing  in  thia  ordar  shall  be  dMoad  or  * 
to  exempt  the  tramwaya  from  tlie  prottMM  of  ai^j  ^ 
Ax%  rehuing  to  tramways  now  in  lotoi^  or  wbUi  a^jr 
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ter  pftM  during  thia  or  Bny  fatnre  sasaioE  of  FarlkmenL" 
rt  wtt  mujit  not  oonfose  a  mere  variation  with  a  fnnda- 
entftl  altemtion  of  the  Act,  which  tatter  would  at  once 
ippen  if  fnll  power  were  given  by  a  provisioaal  order  to 
wk.  tha  tram  ways ;  and  this  wotitdf  moreover,  exempt  the 
inetpttl  Act  in  iti  moat  vital  particular,  which  would^  of 
mm,  violate  the  aeetion  just  quoted. 

It  IS  therefore  unquestionably  settled  that  a  corporation 
hve  no  power,  either  under  the  principal  Act  or  under  a 
ire  provision&l  order,  to  place  or  run  carriages  upon  a  tram- 
l^j  and  to  demand  and  tnke  tolls  and  charges  in  respect 
^  tile  use  of  such  carriages.  Their  power,  therefore,  being 
lOi  limited  to  the  extent  stated,  the  only  workable  course 
Ml  to  a  corporation  in  possendon  of  the  tramways  under 
w^  circumstances,  is  to  exercise  the  greatest  care  in  granting 

Jnae  of  the  tramways  undertaking;  so  that  the  best 
■able  general  terms  shall  be  made,  and  that  the  yearly 
md  rent,  reserved  by  their  lease,  shall  be  such  a  sum  as, 
lit  aUowing  for  contingencies,  interest,  and  sinking  fund, 
hlU  iflftve  such  a  net  balance  as  will  constitute  a  good  return 
1  tto  cipltal  expended :  In  the  one  case  on  the  purchase - 
m^  of  the  tramways  undertakings  and  in  the  other^  on 
H  pomotion  of  the  proviaional  order  and  the  coDstruction 
I  l&ib  tramways. 

Ihi  corporation,  therefore,  being  wholly  destitute  of  the 
tmm  to  run  carriages  and  to  take  toUs^  the  question 
ttmatly  arises;  Is  it  possible  for  a  corporation,  by  any 
■tordoo  of  the  principal  Act,  to  obtain  not  only  power 
i  eooatmct,  but  power  also  to  work  the  tramways  t  The 
^/tf  to  this  is  that  it  is  in  the  highest  degree  Honbtful,  in 
■  bee  of  opposition,  whether  this  could  be  effectually 
MBpliahed ;  notwithstanding  that  the  Board  of  Trade 
Ubiooalj  hold  themselves  competent  to  authorise  a  cor* 
iBiliOii,  by  provisional  order,  to  construct  and  work  tram- 
nfi  if  the  ease  is  ^ood  on  the  merits.  Experience,  however, 
m  t^ht  how  much  of  nebulosity  there  is  in  phrases  of 
ill  nature.  If  any  of  the  essentials  are  wanting,  the  case 
$mAd  scarcely  be  considered  by  the  Board  of  Trade  to  be 
pd  on  the  merits,  and  the  Board  would  decline  to  take  the 
l^pxmbUity  of  contorting  the  principal  Act  to  the  extent 
t  BSBting  &  provisional  order  embodying  such  a  power. 
m  that  single  possible  qualitication,  therefore,  whenever 
ftpofinooaJ  order  under  the  Tramways  Act,  1S70,  to  any 
idnt  purports  to  enable  a  corporation  to  do  more  than  the 
pmdpal  Act  permits,  it  does  to  that  extent  violate  the 
pdttdpal  Act 

[-Bil^  further,  let  us  for  a  moment  suppose  that  a  <»se 
Mdently  good  on  the  merits  has  been  shown  to  satisfy  the 

ktid  of  Trade,  and  that  the  corporation  have  obtained  a 
Knrifioaeil  order  with  power  to  enable  them  to  construct 
il  work  a  tramways,  yet  it  must  be  fully  borne  in  mind 
lit  1  provisional  order,  under  the  Tramways  Act,  is  wholly 

npera^e  to  confer  power  upon  a  corporation  to  purchase 
ionrpolsorily  even  the  necessary  land  for  the  purpose  of  the 
i^ve  and  profitable  working  of  the  tramway ;  and  the 
fiotrd  el  Trade  is  impotent  to  render  any  assistance  in  this 
mfust 
1M  apocalypse  of  tramway  legislation  for  nearly  30  years 

MMi  this  leaeoQ,  that  for  a  corporation  the  safe,  com- 

Bnsrei  and  correct  method  of  obtaining  the  full  and 
^mplete  power  to  oonstmct  a  tramway,  to  place  and  mn 
pi  thereon,  to  demand  and  take  tolls  and  charges  In 
I  of  the  nee  of  such  {^rrlages,  and  to  purchase  the 
uy  land  by  compulsion  for  the  effective  working  of 
,  m  iilher  by  promoting  a  special  Bill  in  Parliament  for 

b  parpoic,  or  by  making  the  project  one  of  the  features 

«l  ifl  cminibus  BlU, 
iiriag  now  treated  both  of  (1)  the  means  by  which  a 
»B  may  find  themselves  in  possession  of  the  tram- 

IQ^  ukd  of  (2)   the   powers   of  a   corporation   when   in 
it  now  remains  for  us  to  enquire  under  what 
^xyoM  a  corporation  can  be  said  in  strictness  to  have 
~  &  tramway  undertaking. 


I 

I 


fT^he  emiiinuid.} 


^Wvli  C^ttatr^ln).— According  to  the  Vkiorian  ConiractorM* 
^tbe  Ocv^rtiaaent  will  Bbortly  advertise  for  tenders  for 
P^  of  electric  light  eables  and  fittingi  for  the  railway  depart- 


ALTEBNATING-CVRBENT  HOTOeS.« 

BY    E.   K.    TASKEK. 

In  this  paper  vhioh  I  have  the  hanour  to  brin^  before  yon 
this  oveninnf  there  is  not  the  slightest  attempt  made  at  literary 
«ty]e  and  a  fiowery  display  of  the  Englisri  language  such  as 
politicianH  delight  in,  but  I  have  f.ndeavoured  to  put  the  subject 
OS  plainly  and  explicitly  as  I  can  before  you,  I  think  myself 
that  the  majority  of  eleGtrical  engineers  (or  at  least  the  student 
portion)  have  nearly  all  their  time  taken  op  keeping  pace  with 
the  advance  of  electrical  science,  without  struggling  with  the 
complexities  of  the  English  language* 

It  flrat  devolves  upon  me  to  briefly  go  into  the  working  of  an 
altemating^curreDt  generator.  Alternating  generators  are  con- 
st ructed  in  three  diflerent  ways  :  they  may  have  stationary  ^elds 
with  revolving  armntureB,  or  revolving  fielda  and  atationary 
armaturest  or  the  fields  and  armatures  may  both  be  atationary, 
with  rotating  iron  parts  called  inductors  or  keepers.  The  chief 
advantage  of  having  station aiy  armatures  is  the  great  ease  and 
preoiaion  with  which  the  coik  may  be  inaulat^,  and  thia  ii 
exceedingly  important  where  high  voltages  are  in  use.  Another 
advantage  is  that  the  current  can  be  immediately  led  away 
without  any  collectors  or  brushes  intervening.     In  Fig.  1  the 


Fill.  1. 

windings  on  the  left-hand  ring  repteflx:ut  diagrammatically 
the  armature  of  a  two -phase  generator  with  field  magnet 
revolving.  When  the  magnet  is  rotated  by  tome  mechanical 
raefins  alternating  eurrents  are  generated  in  the  coils,  A  A^ 
B  B\  and  when  the  current  in  A  AMa  a  maximum,  that  in 
B  BHh  zsro,  and  via  tfttBa^  the  currents  having  then  9Ddeg. 
difference  of  ph^se.  By  equally  spacing  sii:  coils  round  the  ring 
mm  obtain  a  three- phase  generator*  4ir  a  continuous  coil  may 
be  wound  on  the  ring  and  tapped  off  at  three  equidistant  pninta. 


FtG    S, 

Fig,  2  indicatea  the  manner  in  which  two  and  three  phaae 
genemtom  are  wound.  It  ia  neceeaary  that  the  armature  reaC' 
tions  should  be  smalt  in  dynamos  from  which  motort  are  to  be 
rjin,  els©  the  pressure  will  drop  considerably  when  a  motor  ia 
started  ;  consequently  the  torque  will  be  very  much  leaaened, 
since  it  ia  proportional  to  the  current  and  induction,  which  are 
both  proportional  to  the  impr eased  E,M,F, 

Having  «ot  on  speaking  terms  with  the  generator,  we  will 
now  attack  the  motor.  Supposing  there  are  two  electro- 
magneta  with  a  coil  between  them  (as  shown  in  Fig.  3),  then 
directly  the  current  ia  switched  on  the  coil  will  take  up  such  a 
position  that  the  flux  through  it  ia  a  minimum,  and  will  there 
atop;   it  has  come  ,to  what  ia  called  a  dead  point.     Now  to 

S reduce  continuous  motion   it  is  necessary  to  have  another 
eld,  preferably  at  right  angles  to  this  one  ;  then,  if  when  the 

'  Paper  read  at  the  students'  meetings  of  the  Institution  of 
Electrical  Engineers,  March  10,  1S9$, 


•oil  liM  FMched  a  vertio&l  position  (Fig.  4),  the  current  round 
P  P*  i»  cut  ofl  and  pMsed  through  windinga  round  Q  Q*,  the 
aofl  in  the  field  vrill  again  a«8Ume  a  horizontal  position  ;  then 
tliit  current  is  out  off  and  applied  to  P  P^  and  eo  on.  Initead 
of  dsing  direct  current  and  cutting  it  off  each  time,  alternating 
oarrenu  are  applied,  and  automatical! j  changes  the  poles  and 
the  direction  of  the  field.  Then^  instead  of  getting  a  ?ery 
strong  field  suddenly  and  then  zero,  as  we  should  in  the  above 
dUNi,  we  are  enabled  to  produce  a  constant  fields  but  which  will 
rotate. 


Fio.  a 
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Iteturning  to  our  diagram  with  the  revolving  magnet  (Fig.  I), 
suppose  the  current  is  transferred  to  the  motor,  then  when  it 
reaehes  a  maximum  in  the  coils  A  A\  the  iron  is  magnetised, 
and  the  poles  so  formed  will  be  directly  under  the  coils  B  B^ 
and  when  the  current  in  B  B<  is  at  a  maximum  the  poles  will 
be  directly  under  A  A^  ;  at  any  intermediate  values  the  poles 
will  be  between  the  ooils.  We  may  represent  the  strength  or 
intensity  of  a  magnetic  field  and  also  its  direction  by  a  vector^ 
and  if  we  have  two  of  these  at  right  angles  to  one  another,  ai 
in  the  case  of  that  produced  by  two  currents  differing  in  phase 
by  90  deg.,  their  resultant,  which  represents  them  in  direction  and 
magnitude,  may  be  found  at  any  instant  by  completing  the 
parallelogram  and  drawing  the  diagonal  (Fig.  5)— that  is,  provided 
there  are  no  eddy  cur  rente,  etc.,  acting  upon  them,  which  would 
Teiy  much  eomplicate  matters.     From  a  little  study  of  Fig,  5 


l^iT 


Fio,  5. 

it  will  he  $/»en  that  the  resultant  has  the  same  magnitude  during 
the  whole  of  the  time,  but  changes  in  direction ---that  is  to  say, 
we  ffet  a  field  of  constant  value,  but  which  rotates.  If  the  two 
fields  are  not  of  equal  amplitude,  or  if  they  do  not  differ  by 
exactly  dOdeg.  in  their  phases,  the  result  will  be  an  elliptic 
rotating  field.  Again,  if  the  alternation  does  not  follow  a  sine 
curve,  but  is  more  pointed,  we  get  a  field  like  that  shown  in 
sketch  (Fig*  6)  whereas  if  the  curve  is  flat  topped,  the  field  pro- 
duced may  be  representtsd  by  the  diagram  (Fig.  7).  We  thus 
obtain  the  requisite  revolving  field  produced  by  the  alternating 
ourrenta  aupplied  by  the  generator  This  revolving  field  induces 
ourrenti  in  the  rotor  windings,  which  currents  also  produce  a 
rofeaiy  field  of  their  own,  this  trying  all  the  time  to  catch  up 
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the  stAtor  field.  The  diflerenoe  between  the  speed  of  theee 
fields  is  oalled  the  slip,  and  the  greater  the  slip  as  the  motor 
beoomea  loaded,  the  greater  the  current  induced  in  the  rotor 
windings ;  and  this  scting  as  the  secondary  of  a  transformer 
tends  trj  lessen  the  self- induction  of  the  stator,  thereby  allow- 
ing more  current  to  flow  as  the  machine  becomes  loaded  up. 
XCe  slip  in  these  motors  when  unloaded  is  sufficient  only  to 
Bake  up  the  lossea  due  to  eddy  currents,  hysteresis,  leakage, 
•to.,  and  at  full  load  is  seldom  more  than  5  per  cent,,  unless 
deeigned  for  some  speotal  purpose,  such  as  crane  work,  when 
this  may  be  inereaeed  to  12  or  15  per  oenL  This  motor  will  be 
found  to  start  by  iteelf  and  run  up  tu  speed  ;  and  this  is  where 
it  has  the  pull  over  single  phase  qrneiironoua  motors,  which 
reautie  a  continuous  current  to  eiolle  their  field  mafneta, 
and  also  to  be  run  up  to  the  speed  of  synohronima  bj  eooie 
other   souroe   before   the  ^rrent   t*  iwitehfd  oiu      T^^am 


maohineS"i.«.,    the   single- pliaee   «yiielwMMM» 
another  drawback,  wliioh  is,  that  when  Dsuob  ore 
stop  dead. 

Situfle-FhoMe  8yt%ehrono%u  Motor** — Aigr 
dynamo  may  be  run  as  a  motor ;  in  feet,  ikeir  I 
so  sometimes  gives  trouble  in  oentr^  alatkai 
alternators  are  in  parallel     It  b  oseeisity  lo         ^^ 
to   speed   and   have   them    in    step    belom  switoHbf 
current,   when  they   will  run  synehronoualv.     This 
running     up    to    speed    with     a     single-pMse       ~ 
alternator     is    one     of     its     drawbacks,     whe 
phase    synchronous    alternat<jni    are     used    tJistjr  ^ 
by  themselves,  but  only    when    unloaded     Thece  \ 
ways    in    which    the   motor  may    be   brought  to 
of   synchronism^ viz.  (1)  alternator  sxdter    w 
Hccumulators  ;  (2)  a  small  two-phase  motor  witll  I 
splitting  device  ;  (5)  a  small  series  motor  with  \ 
In  the  first  case  the  exciter  is  run  by  meaoa  ol 
bring  the  alternator  to  the  speed  of 
accumulators  are  recharged  whilst  the  mouic  Is  \ 
of    course,   neoessitates  having  an   exciter    Uwr  < 
requisite  to  exoite  the  magnets  only,  because  it  liaa  j 
as  a  dynamo  for  the  purpose  of  charging  the  aocumo 
is  also  the  extra  cost  of  the  accumulators.     In  the  I 
a  phase -splitting  device  ia  need  with  a  two-phaae  i 
a  phase-splitter,  as  it  is  called,  is  a  device  intfodv 
alternating  circuit  to  produce  in  one  branch  of  it  i 
or  a  lead,  and  is  usually  constructed  as  shown  m  Fig,  ^l 
represents     a     phase -splitter     commonly    used     for 
motors),    where   H  is   a   non-inductive   resMteno 
in    serieB    with    one    set    of    coils    at    stMling, 
resistance    may    be    substituted    a    liquid 
has  the    effect  of    causing   the    current    in   Uie 
coils   to  have  a  di  fie  rent  angle    with  regard  to 
thereby  producing  a  rotating  field,  which  i 


w^-% 


start  aa  previously  explained.     In  the  aeoond  and 
an  outlay  is  necessaiy  for  the  extra  moCora  and 
VV*ith  the  series  motor  the  magneta  have  to  be 
the  magnetism  is  reversed  in  iJm  fields  at  the^ 
current  in  the  armature  rettraes  ;  theni 
ever,  enormous  self-induction,  and  atv  pi 
exert  very  much  torque, 

UtiQulation  of  Ejfitatitm  *>/    a 
the    continuous-current    motor,  the 
givee    rise    to  a   back    K.M.F.,   the 
impreesed  E.M.F,  and  the  beek  K.ILF,  %k.muf 
the  necessary  pressure  to  oatise  eomol  to  flow 
armature.     If  the  field  t»  of  anoh  a  atfiMh  tliM 
pressure  exactly  equals  the   laprMeed   E*lLF, 
the  motor  is  switched  on   the  neaoa  it   wUl 
phase,  the  smount  of    lag  dependtng«  ol   oo^n 
induction  of  the  armature,  and  will  bare  wmik 
the  difference  between    the   imprtetad  and    oooMi 
will    be   sufiicient  to  drive   the   neoMaur  OBra 
the  armature.      When  the    motor  is   loaoed   lUi 
i»f  phase  angle  increases,  the  current  at  tW  mm^ 
behiud    the    resultant  pressure,  this^  of  euotHV 
the  self-induction  of  the  armature.     When  tfciwe 
difference  between  the  E.BI-F«  and  cvfrmt  ( 
or  lead)  the  current  may  be  divided  inte  ill 
t^  (which   ii  doing   useful  work)  Woi  ift 
£.M.F.  and  one  at  right  angles  to  \U  t^kie 
wattless  current.     Let  OK  iFig.  9)  fepneent  the 
magnitude  and  direction,  and  i^  C  Use 
by  an  angle  1^.  then  the  real  watia  aibaorbed 
O  K  .  O  0 .  ooe  <,^,  and  the  apfiatent  vatti  Ii  O  K 
of  theee  two  unantitice  b  eaUed  tile  power 

lliet  bgr  proptriy  exdtui|  the  fteH  11  wHl  hftvn  enak  n 
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i  will  be  in  exact  phase  with  the  E.M.F.  in  the 
By  and  we  ahaU  be  ouns  a  minimum  exciting  power  for 
n  armature  current.  If  we  plot  armature  current 
nitatjoa  we  get  a  curve  ai  shown  in  Fig.  10,  and 
oa  eorre  we  see  there  are  two  excitation  values 
ey  Taloe  of  the  armature  current,  except  at  the 
point,  p;  the  lower  value,  say,  at  A  is  when  the 
is  imder-excited,  and  consequently  the  current  lags. 


-->C 


A 


B.a 


Excitation 
Fio.  10. 


f  abown  ;  and  the  higher  value  (B)  of  the  excitation  is 
a  enrrent  leads  in  phase— that  is  to  say,  the  machine 
I  oondenser.  This  peculiar  quality  of  an  over-excited 
oua  alternator  acting  as  a  condenser  was,  I  beUeve,  first 
sit  bj  Prof.  Silvanus  Thompson.  Now,  if  the  armature 
I  aelf -induction,  the  curve  will  be  broader  at  the  bottom, 
hare  a  greater  range  of  regulation.  In  one  or  two 
a  choking  coil  has  actually  been  put  in  to  produce  this 


Etcttetion 
Fio.  11. 

I  Fig.  11).  If  the  armature  has  but  small  self-induc- 
enrre  is  more  i^inted  at  the  bottom,  and  the  sides  are 
wr ;  or,  again,  if  we  come  to  a  theoretical  case  where 
10  self-induction  and  no  armature  reactions,  the  curve 
a  vertical  straight  line— that  is  to  say,  we  should  get 
ltd  emrent  with  the  same  excitation. 
Fkam  ^jyncAronotM  Motors. — In  this  type  we  have  a 
HiDating  neld,  which  is  resolved  into  two  fields  rotating 
ia  djrecdopa.  The  two  oppositely  rotating  fields  wiU 
tD  form  the  amplitude  of  tne  alternating-current  field, 
faa  win  be  a  maximum  at  a  certain  instant,  and  QOdeg. 


e.£. 
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UriDbe  zero,  from  which  we  see  that  each  of  the  fields 

Id  ooa-half  the  intensity  of  the  alternating-current 
.  kaeceasary  to  upaet  the  balance  of  these  oppositelv 
fUh,  for  which  purpose  the  motor  is  provided  with 
ndiBg  called  the  starting  winding,  the  two  having  a 
■idplMiae  produced,  as  already  expUined,  by  a  phase- 
^  li  tiie  stator  part  of  the  madiine,  about  two-thirds  of 
fcyfiUed  with  what  I  will  call  the  main  winding,  the 
kviriiog  having  about  an  equivalent  number  of  ampere- 
livire  of  which  may  be  much  smaller  than  the  other. 
Nil  only  be  uaed  at  starting,  and  will  have  to  carry 
Mr  for  a  riiort  time.  Fig.  12  shows  diagrammatically 
Psf  winding.  The  rotor  consists  of  short-circuited 
gfc  Some  manofacturera  connect  the  bars  by  German- 
■ipi  at  the  ends,  theee  ofiering  a  greater  amount  of 
Alo  tiie  current  than  copper  connectors.  The  effect 
^1  Hub  vasistanoe  in  b*  to  increase  the  starting 
MwiD  be  explained  later.  These  strips  being  at  the 
ii8|niit  eoobiif  aorfaoe  and  fr^e  access  to  tl^e  air,  an4 


can,  therefore,  be  made  of  smaller  section  than  they  could  be  if 
endosed.  This  departure  somewhat  lowers  the  efficiency  of  the 
machine,  but  is  counterbalanced  by  other  considerations.  When 
the  motor  is  running,  say,  right-handedly,  we  still  have  a  field 
rotating  in  the  opposite  direction  to  the  rotor  ;  and  this  acts 
inductively,  causing;  losses  due  to  currents  of  great  frequency, 
since  it  equals  twice  the'  frequency  of  the  simple  alternating 
current,  and  these  also  tend  to  lessen  the  torque.  Another 
method  of  starting  these  types  of  motors  mi^ht  be  mentioned, 
which  has  lately  been  brought  before  our  notice  by  Prof.  Amo; 
He  discards  the  auxiliary  winding  to  get  a  phase  displacement 
to  produce  the  rotating  field,  but  inserts  in  the  armature  such 
a  resistance  at  starting  that  with  any  particular  load  the  starting 
current  is  about  douole  that  which  the  motor  takes  when 
running  under  that  same  load— that  is  the  usual  rule  followed 
in  starting  any  induction  motor  when  resistances  are  inserted 
in  the  armature  circuit.  The  rotor  is  then  given  a  small 
initial  velocity  (just  turning  by  hand  will  do)  in  the 
same  direction  as  it  is  required  to  be  run,  then  as  the 
motor  gains  speed  the  resistance  is  cut  out  in  the  usual 
way.     Comparing  this  kind  with  the  polyphase  motor,  it  is 


Fig.  13. 

evident  that  a  motor  of  the  simple  alternating-current  t^pe  will 
require  twice  as  strong  a  field  as  the  pofyphase  one  for  we  same 
amount  of  slip  and  the  same  power,  but  we  cannot  obviously 
work  at  a  very  much  higher  density  in  the  iron,  else  the  losses 
due  to  hysteresis,  etc.,  will  become  enormous ;  the  onljr  practical 
thing  that  remains  to  be  done  is  to  increase  the  size  of  the 
motor ;  this  gives  us  more  winding  space,  and  although  the  slip, 
may  be  reduced  the  torque  cannot  be  increased.  Consequently, 
machines  of  this  type  will  always  be  much  laiger  tlum  a 
polyphase  machine  for  the  same  amount  of  power;  besides 
which  the  hysteresis  loss  will  be  greater,  as  wiU  also  be  the 
shifting  of  the  phase.  Small  fan  motors,  made  by  the  Westing- 
house  Company  for  running  on  100-volt  single-phase  circuits, 
are  not  provided  with  a  phase-splitting  device  as  previously 
explained,  but,  instead,  they  have  two  sets  of  coils.  The  main 
fine-wire  winding  (Fig.  14)  embraces  two  teeth  (laminated),  one 


Fio.  14. 

large  and  the  other  a  very  small  tooth,  which  has  a  single  turn 
of  copper  strip  short-cirouited  on  itself.  This  strip  has  currents 
induccKl  in  it,  and  gives  rise  to  anotber  field  out  of  phase  with 
the  main  field,  thus  supplying  the  necessary  displacement  to 
enable  the  motor  to  start.  The  rotor  is  of  the  ordinary  squirrel- 
cage  type. 

It  will  be  noticed  in  Fig.  1  that  there  is  some  waste  space 
between  the  coils,  and  if  we  insert  here  another  winding  we 
obtain  three  currents  differing  in  phase  by  120deg.  This  in  the 
motor  gives  a  more  even  turmng  moment,  analogous  to  an 
engine  with  three  cranks  120deg.  apart.  In  practice  it  is  not 
usual  to  run  separate  mains  for  each  set  of  coils,  but  in  the  case 
of  a  three-phase  machine  one  end  of  each  coil  may  be  connected 
to  a  common  junction  as  a  star  connection,  as  shown  in  M^ 
(Fig.  15),  or  the  coils  may  be  connected  in  the  form  of  a  mesh, 
as  in  M^.  Instead,  however,  of  winding  the  ooils  round  the 
ring,  as  shofm  in  the  diagram,  they  are  either  wound  in  slots  . 
or  else  embedded  in  the  iron  in  tunnek.  This  latter  system  Is 
the  invention  of  Hr«  0.  £.  Ih  Brown.    Li  ixui^c^UTj^sAicseik^V 


406 


THE  ELECTRICAL  ENGINEER,  APRIL  I.  1888 


the  Bquirrel-osfTe  tjpe  the  rotor  ooiiBiBted  of  %  laminated  iron 
oare  keyed  an  the  thaft,  aod  oyttide  thia  copper  rods  short- 
circuit  iHl  at  the  ends  hy  copper  rings.  This  was  the  first  of  ita 
kind^  but  they  are  now  made  with  the  windings  embedded 
in  the  iron.  The  conductors  or  rods  are  threaded  through 
the  slots  or  holes,  a  tube  being  previooaly  put  in  for 
insulating  purposes.  These  tul^  are  made  sometimes 
of  oompresMd  paper  or  canvas  shellacked  and  wound  on 
formers,  the  shape  and  thickness^  of  course,  depending  upon 
the  coil  and  the  voltage  at  which  the  machine  is  reauired 
to  l>e  worked.  The  rotating  part,  or  rotor,  as  it  is  called,  is 
wound  in  a  similar  manner  to  the  stationary  part,  or  stator,  the 
stator  and  rotor  hairing  an  uneven  number  of  holes.  By  means 
of  this  construction  the  rotor  may  be  made  of  almoet  the  same 
size  as  the  internal  diariieler  of  the  ti^fitor,  the  only  space  being 


^  """Y^^ 
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about  l-64in.  for  small  machines — that  ia,  just  sufHcient  for 
mechanical  clearance.  We  may  here  note  that  this  does  not 
aUow  of  much  wear  in  the  bearings,  but  this  disadvantage  has 
been  obviated  by  the  manufacturers  by  making  the  bearings  of 
phosphor-bronze  and  rather  longer  than  uiuaL  The  conductors 
'      s  very  securely  held  in  position  in  a  good  mechanical  manner, 

Dding  wire  being  unnecessary.  There  are  other  advantages, 
the  chief  of  which  are  absence  of  eddy  currents  in  the  copper, 
consequently  it  is  not  necessary  to  laminate  the  conductors;  and 
there  is  no  tangential  drag  upon  the  winding,  but  this  comes  on 
the  iron  part.  The  mechanical  construction  is  exceedingly  good, 
because  the  conductors  are  securely  bedded  and  driven.  Then 
centrifu^^al  force  doee  not  displace  them,  and  the  clearance 
between  the  rotor  and  stator  is  reduced  to  a  minimum,  thereby 
in  the  case  of  tunnel  or  tooth  wound  dynamoa  greatly  lessening 
the  necessary  eiciting  power. 

In  the  fields  of  the  motnr  the  frequency  of  the  magnetic 
eycles  is  obviously  equal  to  the  frequency  of  the  alternating- 
current  supply,  whereas  the  number  of  times  the  magnetism  is 
reverted  in  the  armature  depends  upon  the  amount  of  slip 
which  the  motor  has  ;  and  this  being  comparatively  small,  the 
hyatereeis  loss  per  pound  of  iron  and  losses  due  to  eddy  currents 
are  considerably  smaller  in  the  armature  than  in  the  fields. 


SP££D 
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The  tendency,  then,  ia  to  have  as  little  iron  in  the  fields  ae 
poMible,  but  this  tends  to  a  limit,  ninee  if  this  b  deoreaatfil  Um 
much,  we  should  get  the  induction  very  Urge^  which  i«  a  thing 
to  be  avoided.  Con»equently,  in  l^rge  muchines,  it  is  Uiual  to 
ba^e  the  armature  stationary,  with  a  revolving  internal  field  ; 
this,  of  ouurao,  ncoeaaitates  the  uie  of  brushes  and  ilip  ringa, 
but  this  diaad vantage  is  more  than  balanced  by  the  saving  of 
fxiwer  in  reducing  the  h^teresit  Itjesen.  All  these  modem 
types  uf  nmchifif^ii  are  provided  with  self'«>iling  bearing**  i^nd  if 
used  for  -  r«  flour  mills  or  other  dusry  and  often  inacces- 

■ibl«   puA  cy  may  be  very  eaaily  enclosed,   and  dn  not 

retjuire  such  d<iao  attention  as  a  dlrecst-eorreiit  motor,  there 
being  no  commutator,  etc.  When  tlta  motofm  are  to  be  uaed 
io  imc^^m  wh9T9  th^re  is  mtich  dust  of  a  gritty  nature  in  the 


air,  such  aa  in  cement  manafactoiriiii,  the  atrgpii 
and  stator  is  usually  made  larger  at  tho  bottom  tbaa 
so  that  they  will  run  for  a  lengthened  period 
the  beanngs.     The  shafta  in  these  moMi 
hardened. 

One  may  argue  that  the  great  drawback  is  the 
Lhree  wiree,  but  is  thia  more  complicated  ihasi 
or  five- wire  system  of  direct- current  diatribiif 
the  principle  of  nearly  all  the  direct-carrs&t 
been  put  in  during  the  laat  few  yean.     CH  oo 
voltage  it  is  necessary  to  insulate  better,  lilioi 
current  will  have  a  maximum  preMure  of  about  % 
root  mean  square  value  ia   100  :   heaoe  we 
insulation    to   withstand   this  maximum    pi  mm 
Fig.    16   we  have  a  leriee    of   curves  ahowuig 
between  the  torque  and  speed  of  an  tndiscliaD 
0  is  the  starting  point  and  1  e^uaJe  the  speed  of 
Dy  the  curve  a,  which  is  a  straight  line,  yoo  mm 
H  maximum  at  starting  and  falls  off  as  the  epetil  i 
condition  being  fulfilled  when  we  have  a  lar](9 
circuit  and  practically  no  self-induction.     Now,  if  we 
induction  as  well  aa  resiatanoei,  the  oorve  b^oooM 
and  the  greater  the  eelf-iodadaoii   beoo«i«ft  ia 
the    resiatance   the   more   bent   doet   tha  enn 
shown    in   c,    d,   «,    /,    %   h.      The    designer    le    M 
construct    machinee   which    will   follow  idinait  «Bf 
curvea.     It  will  he  noticed  what  a  good  tQi%|iM  vt  ( 
case  of  h  when  near  the  speed  of  synehnmiiiit,  Vlt»W^ 
hand,  how  small  the  starting  torque  is.     Tllie  " 


a 


k 

i 

^_ 

n 

1 

^ 

n 

UJ 

1 

^ 

n 

k 

1 

i^i 

5 

\       1 

J 

■^            1 

1 

1 

I ^ ^i 

no.  IT. 

got  over,   however,   by   inserting  resistsnoe  tl 

gradually  cutting   it   out  as  the  speed 

Htarting  the  torque  is  prf>p<»rtioiia]  to  the  \ 

At  starting  the  slip  is  very  great,  Uiervfore,  If  iIm  i 

very  low  reaistance,  as  it  naturaUy  hs«  froai  iti 

enor»nous  currents  are  generated  ta  it,  and  voold  I 

large  currents  in  the  stator ;  the  field  ol  iImm  T 

time  oppoeed  by  the  deld  due  to  the  rotor  c 

a  tremendous  number  of  lines  along  patl^ 

all  of  which  tends  to  lessen  the  torque.     Atioth«J 

considerable,  would  be  Uiat  due  to  heating  \k 

Curves  c  and  ^  show  the  efftct  we  shnttld 

designed  with  a  relatively   highreiistaiiee  t 

torque  would  be  the  maximum  ererted  by  111*  i 

the  speed  inoreased  the  torque  wodd  becoow  1 

tion  of  this  type,  such  aa  shown  in  e«rv«  s,  wo 

crane  or  any  such  work  where  a  motor  has  t**  be  i 

a  heavy   load«  snd    where  speed   ia  ol  seeoa 

rp  to  about  5  h.p.  or  6  h.p.  the  molots  hi 

circuited   rotor   windings,  but  ab^vw  Uhia 

method  ia  to  provide  a  starting  rsshlias 

ae    the    speed  increases^    finsUy 

of  oourse.  this  involves  tho  use  of  slip  rififs 

some  equivalent  device  for  cutting  out  the  \ 

illustrates    a   sfiecial    type    ol 

F^seniially   this   is  two  aingie-j 

their  windings  being  eonneotea  to  a  tvof 

corresponding  rotiir  is  like  two  put  togeths 

the   windings  extending  the  whole  lengtJi  ri 

When  the  co"iU»  are  in  the  [Kieilion  shnwn.  cuirpfit  ia  j 

the  dotted 

iMiles  of 


m1  winding'  '^■^d  aa  this  winding  is 

the  B  tield  a  t^mjue  is  nrodaoad  | 

strenifth  in  the  rotor  atm  llw  strai 


StTBBftb 

I  ia  tW  \ 


current  strengt 

At  the  same  timt*  a  ourrMifc  is  Uidaead 
shown  in  full*  and  these  •IttOaflf  prodaoe  a 
A  fiakL     Now,  when  the  r^itor  bas  ravolved  tlif 
equal  to  one  <iuarter  of  the  pota-pitc^,  it  \m 
by  all  the  fields,  and  two  toraoes  era  prods 
directions,  and  we  have  here  a  dead  potat ;  tU 
be  annulled  by  prooerly  dispoatiig  t^e  witidtn^ 
are   usually  provided   with   eitara^    lasislaaoss 
purposes. 

Slariu^  Dtricis.— Thara  are  stirafa]  «a|«  al 
phase  iadiMittott  wHoia  s  (I)  dlrfd 
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in  fifiM ;  (3)  reeiBtftoce  in  armature  ;  (4)  variable 
Bt;  (5)  com  mutated  armature.  SoiaU  mnchines  aro 
mjs  ooimected,  or  awibehed  direct  on  to  the  maiai, 
I  aodeflirable  for  large  machhiea^  because  they  would 
I  m  enonnnuB  curreatf  besides  which  there  is  the 
7  of  the .  armature    burning    out.      The    Aygemetne 

of  Berlin  const ruet  some  of  their  machines  with  a 
►w  dl  windings  in  the  rotor. 

wet  in  the  Field, — TbiR  la  usuallj  in  the  form  of  a  liquid 
%  tod  dimiDiahea  the  current  in  the  field,  as  a  remit 
dia  6&Id  ia  maoh  weaker,  and  therefore  the  rotor  has 
Efeati  induct  in  it,  and  U  unable  to  eiert  a  gre«t 
I  ftirting ;  this  arrangement  is  good  where  we  are 
10  itsii  the  motor  on  a  loose  puHej,  but  la  bad  when 
in*  hu  to  be  started  under  load.  The  same  argu- 
ii  good  in  case  (4),  where  a  variable  tratis former  is 
be  e^ect  of  putting  resiatance  in  the  rotor  circuit 
]j  been  discussed,  and  is  represented  bj  the  curvet  in 
Incase  (5)'V]z.,  starting  hf  oom mutating  the  arma- 
wiodnctors  are  put  in  aeries  at  atarting,  and  by  some 
nangemeut  are  put  in  parallel  when  running.  If  we 
Ii  in  parallel  whiQ  running  and  put  them  all  in  series 

,  then  the  current  ia  ^  of  what  it  would  be  if  started 

n 
9  coils  in  parallel ;  the  Qeld  current ,  however^  haa  the 
»  whichever  method  we  erpploy,  and  the  starting 
ht  same,  because  putting  the  conductors  in  series 
lie  resiatance  and  reactance  in  the  aame  proportion, 
leveral  ways  of  connecting  the  coils  with  or  without 
to  mloimifi^  the  starting  current  and  get  a  greater 
idi  need  not  be  entered  into  here^ 
fi  of  Two  to  Thrtf  Phase^  or  i^ice  ver^S. — This 
oonTerting  alternating  currents  was  firat  tackled 
It  to  a  socoaasful  issue  by  Prof.  Hilvanua  Thorn  p- 
aciibed  in  a  lecture  given  at  the  Royal  Institution 
L  ring  was  used  having  12  coita  wound  upon  it,  tfi 
e^-pnase  current  was  supplied,  then  by  tapping  uff 
points,  A  A',  D  D*  (Fig.  18),  he  obtained  two-phaie 
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'  by  taJcing  leada  from  the  proper  pointa  could  get 
phaaes.  51r.  C.  F,  Scott  shortly  afterwards  devised 
)f  converting  two- phase  currenLs  into  three-phaae 
^or  this  purpoiie  he  employs  two  transformers,  as 
■amma^caliy  in  Fig,  19,  where  G  represents  a  two- 
wtoTt  and  Tj  and  T^  transformers ■  The  secondary 
flformer  Tj  is  connected  to  the  mid- point  of  the 
if  Tj,  theij  other    ends    being  connected    to  the 


Fm.  m. 

ITZ.  The  currents  in  the  transformers  diHer  in 
leg.,  and  therefore  the  E.M.F/s  generated  in  the 
rill  Also  di^er  by  90d^.  The  resultant  KM.F.'a 
\  acmsa  the  terminals  may  be  represented  by  a 
L  9CV),  where  O  X  is  E.M.F;  across  T,  secimdary^ 
[M ,F.  across  T^  secondary,  that  between  X  and  7* 
Rdtant  of  the  full  E.M.F.  of  the  secondary  of  Tj, 
Hi  £.B(LF.  of  the  secondary  of  T^  represented 
O  Z  reapectively.  In  the  same  way  X  Y^  repre- 
ILF*  betireen  X  and  Y,  whilst  X  ^  representa 
stid  secondary  of  Tj*  Then  it  is  obvious  that  by 
portioaing  the  number  of  turns  on  the  seoondaries 
BSMige  matteiB  that  the  E.M.F/i  between  XY» 


X  Z,  and  V  Z  are  all  equal,  and  they  will  have  120deg*  difierence 
of  phase.  This  operation  may  also  be  reversed — that  is  Co  say, 
we  can  convert  a  three-phase  current  into  a  two-phase. 

To  &e  cotdhiutd.) 


PHYSICAL  SOCIETY. 


At  the  last  ordinary  meeting  of  this  society,  Mr.  Sbelford 
Bid vv ell    president,  in  the  chair, 

Mr.  A.  A.  Cam^faflit  flwlnton  read  a  paper  and  showed  ex  peri- 
menu  upon  *^The  Clr^n^aUon  of  Gaseeus  HMter  ta  «  GroelM 
Tnbe."  Tfae  sir  earn -lines  withio  a  Crookes  tube  are  investigate^ 
by  obiiervin(f  the  direoLioD  and  speed  of  rotation  of  a  mica  radio- 
m^ter  mill  mounted  on  a  sliding  rod^  bo  that  it  can  be  moved  along 
a  line  at  right  angles  to  the  line  joining  the  elcctrodef.  The  axis 
of  the  mill  l«  »t  rl|f ht  angles  to  both  these  linest  If  the  mill  is 
adju«ied  to  a  position  betiweeci  the  Bat  plate  and  the  cup  eleq- 
trodea,  with  tte  axis  just  sutBciently  low  to  prevent  equal  and 
oppo^iLfs  ftimuhanoouH  actions  on  the  top  ana  bottom  vaoes,  it 
rotate*,  always  in  the  direction  Indicatinjf  a  streanj  from  cathode 
to  anode.  The  speed  is  greater  when  the  Hat  plats  is  the  cathode. 
If,  however,  the  mill  i^now  mov^  below  this  line,  a  paint  is  reached 
at  which  rotation  ceane^,  and  below  thiB  neutral  point  the  rotation  is 
enddenlyrev  ersed .  R  s  versal  is  on  1  y  to  be  obser  ved  wi  tb  h  ig  h  degr  ese 
of  exhaustion.  The  rotation  is  never  so  rapid  here  as  in  the  ^rsb 
position.  The  mill  rotatei,  and  the  reversal  may  be  observed 
whether  cup  or  plate  i-^  made  cathode,  and  the  direction  of  rota- 
tion below  the  neutral  point  is  always  opposite  to  that  in  the 
poALtion  above  it,  A  bmall  Wimsburst  machine  is  aa  sffective  as 
an  induction  coil  in  producing  theee  effects.  The  experiments  are 
intended  to  establish  the  existence,  at  biph  degrees  of  exhaustion, 
of  a  true  anods  stream— /.^r,^  a  stream  that  travels  from  anode  to 
cathode  just  in  the  same  manner  as  the  cathode  stream  Sows  from 
(cathode  lo  anode,  Tr  is  anoda  stream  is  charfi^ed  positively  ;  it  ia 
exterior  to  the  cathode  stream  ;  its  velocity  is  tes^  than  that  of 
the  cathode  streanii  but  its  velot^ity  increases  as  the  vacuum  if 
Improvi^d  It  seems  probable  that  at  high  vacua  some  portion  of 
the  positive  electricity  pasdn^^  throui^h  the  tube  is  carried  by  the 
positively- charged  aiomi  or  particles  that  constitute  the  anode 
stream*  At  lower  degrees  of  exhauition  the  discharge  paases  through 
the  tube  chiefly  by  interchange  of  charges  fro^  molecule  to  mote- 
eule— a  GrotbUi  chain.  At  very  high  vacua,  howeveri  when  the 
mean  free  path  is  considerableT  there  may  be  to  someextent  a  regular 
and  complete  circulation  of  positive  and  negative  atomic,  no  me 
of  which  pasi  from  anode  to  cathode  and  t^i^e  rvr^el,  and  deliver  up 
their  charges^  not  by  interchange,  but  by  direct  convection,  to  the 
electrodes  of  opposite  sign. 

Pref.  B«ys  said  he  did  not  feet  altogether  oonvioeed  by  the 
experiments  that  the  rotation  of  the  mill  waa  due  to  simple 
mechanical  motion  of  the  particles  of  matter  between  the 
electrodes.  The  weight  of  air  left  in  the  tube  at  such  high 
degrees  of  exhaustion  was  extremely  small  -  it  was  difficult  to 
realise  that  its  impact  conld  produce  the  sudden  mechanical  effect 
observed  at  the  moment  of  the  reversal  of  the  rotation  of  the  milL 

Mr,  Wlnsliiirei  thought  it  important  to  keep  in  mind  the 
existence  ol  mercury  vapour  in  the  tube  He  also  referred  to  some 
experiments  in  which  a  bar  of  metal  was  used  to  explore  a  focus 
tube,  by  observation  of  the  changes  of  luminosity  produced  in 
different  position  a. 

m*  Cliree  said  that  if  the  robations  of  the  mill  could  be  shown 
to  indicate  a  velocity  of  the  particles  of  the  same  order  as  that 
observed  in  Crookes'i  experiments,  it  was  safe  to  assume  the 
existence  of  a  similar  cause.  This  might  be  important  in  deciding 
as  to  the  general  troth  of  the  bombardment  theory  of  Crookee.  He 
seked  w bather  the  rotation  had  been  investigated  within  the  daik 
space  around  the  cathode. 

Hr.  Applets rd  suggested  that,  in  tracing  the  canee  of  the  rota* 
tion,  it  would  lead  to  simpler  results  if  the  vanes  of  the  mill  were 
made  of  some  tjghl  conducting  substance.  Mica  introduised 
difficulties  owing  to  its  retention  of  the  charges, 

Pref.  Bofs  pointed  out  that  this  could  be  done  by  gilding 
the  mica, 

Mr,  Cftttipbell  fiwliitefi«  in  reply,  said  that  the  objection  raised 
by  Prof.  Boys  to  the  mechanical  theory  of  the  rotation  would  apply 
ectually  to  the  whole  theory  of  electro- radiometry»  including  the 
case  01  the  mill  used  originally  by  Crookes  in  the  direct  path  of 
the  cathode  stream.  But  it  must  be  remembered  thatf  although 
the  mass  of  matter  present  within  the  tube  was  very  smsll, 
its  velocity  was  proportionately  great — it  was  of  the  order  of 
9^000  km.  per  second  ;  hence  the  contained  matter  might  be  con^ 
ceived  as  cajiable  of  producing  the  observed  acceleration,  and 
Crookea^s  bombardment  theory  might  with  safety  be  adopted  as  a 
safe  working  hypotbeBis.  In  the  tubes  used  for  theee  experimisnte 
the  exhaustion  was  carried  so  high  that  the  negative  diark  spaoe 
appeared  to  fill  the  whole  tube.  He  had,  so  far,  oolj  tried  mica 
for  the  vanes,  but  he  thought  it  would  be  important  to  observe 
the  result  with  a  gubatance  that  did  not  retain  the  charges. 

If r.^  A.  Stmoafleld  then  read  a  paper  on  **  Thcniie-Xleotrla 
Pyremetera  "  In  obtaining  photographic  records  of  the  readings 
of  thermo-electric  pyrome^rs^  the  range  of  measurement  is 
limited  by  the  size  of  the  photographic  plate.  For  long  ranges 
of  temperatnre.  the  sensitiveness  of  tihe  galvanometer  musti 
therefore  be  small  When  it  !s  desired  to  examine  the 
temperature  changes  in  detail,  as,  for  instanue,  at  the  melting 
points  and  freezing  points  of  metals,  it  is  necessary  to 
employ  some  device  for  giving  a  more  open  scale  for  the  shor^ 
temperature   ranges  that   include    those  particnlar.pcniito.    7ot 
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tbii  purpose  two  nlvAnometorf  are  arranged  in  parallel,  and 
no  that  tbey  hare  their  deAectioni  recorded  an  the  same  photo ^ 
graphic  plate.  The  leee  eensiiive  i^alvaooineter  covers  the  entire 
raojire  o!  temperature  throut^hoat  an  obeervatton  ;  the  other  b 
brought  into  uee  for  magnifying  epeoial  portions  of  the  range. 
In  thin  tatter  caae,  part  of  the  E.M.F.  of  the  thormo  couple  i» 
oompeneated  bv  an  opposing  E«M*F.,  applied  at  two  point  a  of  the 
fiircait,  from  a  battery  of  Clark  oelb  in  eeriea  with  a  high  reBietance. 
The  recording  apparatus  oonsltts  of  a  photographic  plate  mounted 
oo  A  float  that  rbee  steadily  when  water  is  admitted  into  a  cylinder. 
The  source  of  light  is  an  incandescent  lamp,  enclosed  in  a  wooden 
box.  A  brass  tube  with  a  rectangular  dtaphragcn  at  the  end  neareet 
the  lamp  cuts  oS  all  light  except  th&t  from  a  selected  piece  of 
vertical  filament.  Light  from  this  filament  is  refiected  by  the 
plane  galvanometer  mirror,  and  is  focus^ed  upon  the  photographic 
plate  by  a  lens  in  front  of  tte  (ralvanometer ;  this  method  was 
suegestad  by  Prof.  Boya  The  **  cold  "  junctions  of  the  thermo- 
couple are  both  inserted  into  a  hypsometer.  Very  serious  dis- 
crepancies exist  between  the  indications  of  couples  having 
nominally  the  same  compot^i  ion  ;  they  are  too  great  to  be  attri- 
buted to  accidental  difTerences  in  the  constitution  of  the  alloys. 
Although  with  platinum  alloys,  coupled  with  platinum,  111  per 
cent,  or  iridium  givew  a  more  powerful  couple  than  10  per  cent,  of 
pure  r  bod  turn,  the  partial  substitution  of  iridium  for  rhodium 
very  considerably  lowers  iu*  thermo-electric  power  Thin  result 
eaggesrs  ihit  ihe  char«ge  in  the  thermoelectric  power  of  a  metal 
depends  upon  rke  ex  font  to  which  it  is  saturated  with  the  alloying 
metal ;  ihu^  Ml  \iet  cent,  either  of  rhodium  or  iridium  would,  pent, 
more  compleiely  sa'uraio  the  platinum  than  would  10  per  cent*  of 
a  mixture  of  iho  two  mnuili*.  The  author  discusses  a  series  of 
curves  derived  from  hii*  experiments.  He  concludes  that,  thermo- 
electrically  there  may  be  two  classes  of  metals:  (1,  the  ordinary 
metalp,  for  which  the  curve  repref^enting  the  first  differential  of 
E.  M  F.  with  rcMpect  to  temperature  is  a  straif^ht  line,  and  (2)  the 
latinum  metals^  together  with  a  few  such  as  nickel  and  cobalt^ 
or  which  the  ctfTve  of  that  differential  multiplied  by  the  absolute 
temperature  W  a  straight  line. 

Dr«  dime  discussed  the  curves,  and  a^ked  how  fur  stirring 
aff'ected  the  results.  He  was  inclined  to  think  that  stirring  waa  a 
mistake. 

Mr,  A.  Campbell  enquired  whether  the  galvanometer  kept  its 
mro  sotiieiently  well  throughout  the  tests. 

Mr.  fttaaafleid,  m  reply,  said  he  had  also  come  to  the  conclusion 
that  stirring  was  a  mistake,  and  it  waa  a  mistake  to  use  a  large 
quantity  of  metal*  The  pyrometers  were  sensiiive  to  about  a 
tenth  of  a  centigrade  degree  He  bad  experienced  ^reat  dilTiculty 
with  the  Kero  of  the  (ralvanometer. 

The  Preildeiiit  proposed  vot«s  of  thanks  to  the  authored  and  the 
meeting  adjouraea  until  April  22, 


ELECTRIC  TRACTION  IN  HASTINGS. 


The  Council  in  comtaittee  have,  in  pursuance  of  the  order 
made  at  the  meeting  of  the  Council  held  on  Feb.  4  last  in 
connection  with  certain  tramway  and  light  railnray  (electric) 
BchemeH,  hud  under  consideration  the  question  as  to  what 
inUnd  lines  to  the  suburbs  and  ouUkirts  of  the  borough 
should  be  constructed  by  the  Corporation^  and  generally. 
At  a  meeting  held  on  the  9th  ult.  the  committee  decided 
to  refer  the  matter  to  the  borough  engineer  to  report  as  to 
(1)  what  inland  lines  are  at  present  desirable,  having  regard 
to  population  of  the  neighbourhood,  class  of  property, 
width  of  roridway,  etc ;  (2)  the  best  route  to  be  taken, 
inoluding  terminations,  double  or  single  lines,  gauge, 
passings,  etc.  ;  (3)  the  best  system  to  be  adopted^  power 
and  other  stations,  requisite  sites  therefor,  additional 
plant*  etc.  ;  (4)  the  probable  cost  per  line  or  per  mile 
thereof  for  construction,  and  the  best  mode  of  procedure  ; 
(5)  the  probable  cost  of  working  ;  (6)  which  tines  should 
in  his  opinif)n  be  or  shortly  become  remunerative,  and 
generally  therecin  ;  and  at  &  meeting  held  on  the  16th  the 
committee  received  the  following  report : 

fiUECTEIC  TrAMWAYH, 

To  iht  Chatrman  atid  Mtmi*€r»  uf  ih*  Crjni%cil  in  Committee, 

Gentlemen," In  aooordanoe  with  your  instructioni  1  beg  to 

rtport  upon  the  fioestton  uf  eloetric  tramway*  fur  Hastings  as 

I  follows  ;  It  will  ^>erh«M  be  advisable  in  the  hrst  itiatanoe  to 
five  a  brief  outlme  of  the  various  tramway  systems  in  some 
of  the  princirial  towns  on   the   Continent  tif    Europe  and   in 

[  Kogtana,  itiformJitton  which  has  in  a  large  meaatire  been 
obtained  from  the  extremely  useful  re|.Hirtfl  made  by  the  special 
oommittees  uf  the  tJlasgow  and  Sheffield  Town  Council*  and 
by  the  clerk  to  the  D.jugUs  Commisaionon,  The  information 
which  t  am  putting  befttre  you  is  obtainiid  from  the  wurkint^ 
of  tramwayit  in  the  following  cities  and  towns ;  Bruaaels, 
Hanover,  fUiuburg,  Herlin,  Dresden,  nudaneiit,  Vienna,  Mtlao» 

i  (tenoa,  I'arii,  lioueti,  Klberfeld,  lleimacheid,  Liege,  Blackpool, 

[  llrtttul,  liirmmghAUi,  Waliall,  Wedneabury,  Kd  in  burgh,  and 
from  ttuiiiy  cities  on  the  continent  of  Amehoa.  The  infoniia* 
titel'  is  of  a  very  voluminous  nature,  and  it  tsUl  only  i  think 


bo  necessary  to  put  before  you   the  leading  | 
made  me  come  to  the  conclusion  that  thm 
trolley  system  is  the  one  most  suitable  for  traflii 
town. 

[We  pass  over  this  part  of  the  report^  m»  wo 
printed  the  Sheffield  and  Djuglaa  rept>ru,— Ei»*  S^  < 

The  general  concluaion  to  be  arrived  at 
traction  is  that  overhead  electric  trmction  ia 
is  moat  suitable  to  this  town  in  almoet  wvory  w^3 
also  say  that  it  could  be  worked  in  eoonoeiaofi  wttli  a  1 
electric  street- lighting. 

After    having  given    the  whole  qutstioil   v«r7  i 
careful  coniideration^  and  bearinn  ta  twM  ihat  mi 
unmifttakabty  expressed  themselves  igatMi  t**ni 
part  of  the  sea-front   of    Hastings,  and 
configuration  of  this  town  is  so  peculiar,  I 
conclusion  that,  as  a  begiDnioff,  the  two  rooloa  i 
desirable  to  be  undertaken  at  the  drat  are  :  (1)  Fr 
hall  at  the  bottom  of  Cam hridKO* road  along  Caal 
Bohemia*road,  through  SUverhiTl,  along  the  a 
and   terminating  opposite  the  road   leading  up  to 
Church,  Hollington.     The  total  leogih  of  this  miits  i 
1  furlong  7  chains.      The    iteepeet   gradient  is  1^ 
distance  of   about  2^  chains.      This  rooto 
large  population,  and  would  uni^ueattonably  bo  ^ 
tive.     The  width  of  roadway  in  every  part  is  aai| 
outaide  the  cricket  ground  gates  in  (^ueen  Vi 
Queen  »- road,   under  the  Hu  Andrew's  Brtdgo, 
atone-road.  Quarry-road,  Mount  Pleasant* roac^  f^ 
London-road,  and  terminating  a  few  yards  on  i  ~ 
of  the  entrance  to  the  borough  cemetery.     Tho  i 
thia  route  would  bo  2  aiiles  7  furlongs  T^ehaintk  ( 
gradients  would  bo  1  in  9  for  the  length  of  3|  4 ' 
for  a  length  of  12  chains,  '  This  line  would 
populous  and  busy  district,  and  at  a  future  timaj 
might  be  constructed  from  Ore  along  the  KairU 
as  Down  Lodge.     This  could  be  worked  da 
only,  and  would  undoubtedly  prove  a  groat 
of  people  who  visit  this  town,  and  alio  a  largo 
dents  who  do  now,,  and  would  more  often,  trmiu 
district. 

It  would  bo  advisable  to  adopt  the  priiiGiiilo  of  ( 
with  frequent  passing  places,  and  I  should    n 
the  gAUge  should  beSft*  6in.     In  route  No.  1« 
would  be  conatructrd  at  the  top  of  Camti 
the  junction  of  Magdalenroad,  8t.   Potor'e 
with    London-road,    Sedle80ombo-road»   and 
nursery  ;    and  of  course  a  short  leogih  of  dottB 
be  necessary  at  both   the  commonoOQieiit 
the    hne.     With  route  No.   2,  nueilif  plaoee  ' 
Htructed  at  the  junction  of  8toneaeld-roaa,  JQiMBl 
road,  junction  of  St.  GeorgeVroad  with  Hooot ! 
near    the    junction   of     Priory  road    with    Old! 
opposite    Christ    Church,    Urp,     and  oppoeito 
Both   these   routes   would,    I   am  sure,    do  vei 
from  the   commencement,  and  one  has  only  mI 
to  be  confirmed  in  this  view.     At  Dover  llio  t 
main  track  is  only  abijut  three  milea,  and  with 
tion  com  pared  with   that   to   which  etthsr  of 
routes  would  serve,  this  line  has  very  mmek  motm 
the  expectations  of  its  most  sangoino  advoQaitew 

As  I  have  previously  stated,  t£«  best  sysffoss  lo 
is  the  overhead  trolley  system*  aa  ll  has  ffon 
point   of  riew  advantages  over  any  otber,      ft    t 
brst  cost,  varying  from  £4,000  to  £6^000  par 
any  conduit  aystem.     It  is  far  less  costly  to  work  ; 
opinion  of   many   experts   decidedly  safer.       Anj 
defect  in   the  ovv^rhoad  cables  is  at 
remedied  ;    and    with   the   meet  moi 
having  switches  fixed  at  certain  of  the  oolva 
the  cutting  out  of  any  paKiailar  seetion   of 
repairs  are  very  c^uickly  made.     Ttio  syvloai  of  « 
such  aa  to  render  an  aocident  from  anytliiiif 
ordinary  cause  almoat  an   impoeaibtlitj.     Tho 
typo  of  column  to  be  adopted  k  iBOco  or 
detail,  but  it  has  been  fbyod  in  aUnoel  svery  I 
the  columns  erected  poisss  any  dsfree  of 
after  a  short  time  the  poblio  boeome  eo 
as  to  hH>k  u;ion   them   mors  aa  aa  oniai 
figurement  of  the  streets.     It  la  trae  tlial  In  i 
are  about  as  plain  and  ugly  ss   tiMf  eui  bo, 
noubly  Bristol,  they  are  of  a  mmk  atSiMfo 
confident  that  buth  residents  and  vieitofe  wo«M4 
beome  quite  aooustomod  to  thoir  preesneo. 
sent  out  by  the  three  eorporatiooi  m  whkt^  I 
thvir   visits   to  Continontel  a«d  Xoiliak  iiu« 
attention  to  this  qneeiioii ; 
that  the  public  soon  beoame 
oases   looked   unon  them  as  nnfcfiilUBl      1 
that  a  public  which   will    tolemi 
poles,  will  look  aakaneo  at  a  viei 
and  brsokel.    BIkmAI,  bowtveri  i 
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sm  entii^,  a  oombioation  system — similar  to  that 
HI  a  short  length  of  line  in  Berlin — could  be  adopted  ; 
ia  a  combination  of  the  closed-condait  system  and  the 
.  trolley.  The  oloeed- conduit  system  could  be  adopted 
the  busy  part  of  the  town — for  instance,  Queen's-road— 
bis  inTolves  the  use  of  a  slot,  I  feel  sure  that  very  great 
Q  would  be  taken  to  it.  The  closed-conduit  system 
1  by  Messrs.  Siemens  and  Halske  has  one  rail  of  the 
f  tjpe,  and  the  other  takes  the  form  of  a  double  rail, 
forming  the  space  between  the  two.  This  slot  varies 
in.  io  width  on  the  straight  portions  to  l^in.  on  the 
porticoiB  of  the  line.  Under  this  rail  is  the  conduit 
which  is  carried  the  electric  cable.  At  frequent  intervals 
dUwIesand  at  certain  points  manholes  for  cleaning  out 
Ddoit  box.  This  combination  system  is  always  much 
^toiive  than  the  overhead  system,  and  it  is  a  question 
I  to  decide  as  to  whether  it  would  be  worth  while  to 
Jm  combined  system  instead  of  having  one  throughout. 
qg  dash  with  the  system  proposed  to  be  adopted,  the 

0  of  power  is  perhaps  the  next  in  importance  ;  and  I 
oobeiitatingly  recommend  you  to  enlarge  your  station  in 
rorkt-rosd  to  accommodate  the  machinery  which  will  be 
17  for  working  these  tramways.  Let  me  at  the  com- 
mt  inform  you  that  it  is  not  practicable  to  work  electric 

1  from  alternating  machinery  ;  no  mechanism  or  appliance 
been  found  for  starting  motors  actuated  by  alternating 
I ;  snd  even  if  there  were,  it  is  doubtful  whether  the 
I  Tnde  would  consent  to  allow  anything  beyond  the 
I  to  be  passed  through  naked  conductors. 

I  I  deal  with  the  plant  which  will  be  necessary  for 
these  two  routes,  it  will  be  advisable  for  me  to  give 
Btline  of  the  proposed  working  of  these  linep.  In  all 
nates  which  I  have  prepared  I  have  worked  on   the 

00  that  yon  would  adopt  a  10-minute  service— that  is 
z  cars  leaving  the  commencement  of  each  r»ute  every 

iotervFls  Jot  10  minutes  each.  The  cars  which  I 
wommend  you  to  adopt  would  be  capable  of  seating 
08  inaide  and  22  outside.  They  would  be  of  a  most 
;al  and  yet    substantial    character    and  design,    and 

1  those  which  are  in  use  at  Hamburg  and  many  of  the 
I  cities.  Elach  car  would  be  fitted  with  a  pair  of 
lotors.  These  motors  would  be  of  sufficient  power  to 
» that  a  speed  of  eight  miles  per  hour  could  be  run  up 
elines  which  were  not  steeper  than  1  in  18,  when  the 
>  fully  loaded.     On  gradients  steeper  than  1  in  18, 

would  not  be  very  much  less.  There  would  be  ample 
r  attaching  a  trailer  at  busy  times  in  the  summer 
The  oars  would  be  fitted  with  both  electric  and  hand 
ad  be  lighted  with  incandescent  lamps  fed  from  the 
hres ;  and  I  should  propose  to  use  the  fishing-rod 
8  this  has  been  proved  from  actual  working  to  be 
ieter  and  more  reliable  than  the  bow  trolley.  There 
only  three  cars  at  a  time  on  each  route  on  the  outward 
ad  three  on  the  homeward  journey  ;  and  it  would  be 
to  provide  about  230  h.p.  for  this  work.  This  would 
pie  margin  for  running  about  six  additional  cars  if 
,  or  woald  be  available  for  the  extension  of  the  lines. 
on  which  has  recently  been  erected  at  Waterworks- 
1  be  so  extended  as  to  accommodate  almost  any  amount 
for  motive  power  or  lighting,  and  the  machinery 
old  be  required  would  be  two  acklitional  boilers  similar 
which  are  already  there,  and  three  direct-current 
one  of  which  would  be  a  stand-by.  The  adoption  of 
lams  would  be  the  means  of  considerably  reducing  the 
nnit  for  any  street-lighting  which  might  be  done  from 
ion.  It  would  enable  you  to  work  part  of  your  plant 
m  day  as  well  as  the  night,  and  it  has  been  proved 
DBver  a  day  load  can  be  obtained,  not  necessarily  for 
I  madiineiy,  but  for  the  same  station,  the  cost  of 
is  grsaUy  reduced. 

^0  dosely  into  the  question  of  erecting  a  destructor 
■l^boorfaood  of  Silverhill,  and  also  the  power  to  be 
from  the  existing  one  at  Bock-a-Nore,  but  I  nave  come 
■elusioii  that  as  only  about  100  h.p.  could  be  obtained 
dsrtfttctor  at  Bock-a-Nore,  and  you  could  not  hope  to 
■•  than  120  h.p.  from  any  destructor  which  you  might 
It  SilveiiiiU  district,  it  is  not  advisable  to  create  small 
sfeslioiis.  It  goes  without  saying  that  a  certain  stafi 
ve  to  be  kept  to  look  after  the  electric  plant,  and  there 
>jMiiy  disadvantages  in  adopting  such  a  method.  The 
■Dg  nndonbtedly  is  to  have  the  power  at  one  central 
on  the  station  at  Waterworks-road  is  particularly  well 
8  being  almost  in  the  centre  of  the  two  proposed 
leoBnection  with  these  two  lines  it  would  be  necessary 
b  car  stations,  and  I  propose  that  one  car  station  to 
iile  two  cars  should  be  put  up  on  land  which  is  now 
wilsaed  by  the  Corporation  in  Coghurst-road,  Ore, 
■  land  which  ia  already  in  the  occupation  of  the  Cor- 
al Stlrerfain  waterworks,  to  accommodate  six  cars,  and 
rtwworka-road  to  aooommodate  four  cars.  The  ques- 
» tinea  8t  which  the  oara  should  commence  and  cease 
Vctf  wmawi  one  of  dataiL 


In  my  report  presented  to  the  Tramway  Committee  of  the 
late  Council,  dated  Sept.  20,  1897, 1  gave  it  as  my  opinion  that 
the  cost  of  a  single-line  system  with  passing  places  in  Hastings 
might  safely  be  taken  at  £8,000  per  mile,  including  the  cost 
of  we  track  and  equipment,  which  would  include  cars,  machinery 
for  the  motive  power,  and  all  incidental  expenses  ;  and  after 
having  gone  into  the  estimate  in  detail,  I  find  that  the  cost 
would  be  £7,263  per  mile.  This  sum  includes  an  item  of  10  per 
cent,  for  contingencies,  and  is  based  upon  the  work  being  done 
in  a  first-class  manner  as  regards  permanent  way,  equipment 
of  the  line,  and  machinery,  i  have  had  my  figures  verified  by 
a  London  electrical  engineer  of  recognised  standing,  who  gives 
it  as  his  opinion  that  my  estimate  is  quite  ample  for  carrying 
out  first-lass  work.  In  constructing  these  lines  I  should  pro- 
pose to  use  rails  of  not  less  than  871b.  per  yard  in  weight. 
The  rails,  which  would  be  6in.  deep,  would  be  laid  upon  a  bed 
of  concrete  9in.  thick  and  12in.  in  width.  The  intermediate 
space  between  the  rails,  and  for  a  distance  of  2ft.  outside  each 
rail,  would  be  laid  with  hardwood  blocks — either  Jarrah  or 
Karri  wood — laid  on  a  bed  of  cement  concrete  8in.  thick.  The 
rails  would  be  of  the  usual  ffirder  type,  slotted  for  tie-bars, 
and  drilled  for  fishbolts,  and  idso  drilled  for  electrical  bonding. 

I  may  here  mention  that  the  groove  in  the  rail  would  only  be 
|in.  in  width  and  about  iin.  in  depth. 

The  best  method  of  proceeding  with  a  scheme  of  this  sort  ia 
unquestionably,  to  my  mind,  under  the  Light  Railways  Act ; 
and  in  this  case  the  doubt  which  exists  as  to  whether  the 
Act  was  really  intended  to  sanction  railways  constructed  in 
urban  districts  would  scarcely  apply,  as  the  lines  undoubtedly 
run  into  districts  which  are  in  some  measure  rural.  There 
are  many  advantages  in  proceeding  under  this  Act  in  preferedce 
to  the  Tramways  Act — the  powers  are  much  more  extended, 
and  what  is  perhaps  one  of  the  greatest  benefits  is  that  a  local 
enquiry  is  held,  and  the  general  public  conseqnentlj^  have  the 
opportunity  of  appearing  either  in  favour  or  against  the  scheme. 
If  the  scheme  is  carried  through,  and  it  goes  before  the  Light 
Railway  Commissioners  this  May,  consent  would  probably  be 
given  in  the  following  month,  the  Corporation  could  ss  soon 
after  as  they  chose  commence  the  work,  and,  as  I  have  before 
stated,  the  nature  of  the  work  is  such  that  the  whole  of  it 
could  be  contracted  for  and  placed  in  the  hands  of  respectable 
and  well-known  contractors.  I  do  not  think  it  would  be 
necessary  to  apply  to  the  Local  GU>vemment  Board  for  sanction 
to  borrow  the  money ;  the  powers  of  the  Commissioners  are 
such  that  after  the  Act  has  received  the  Royal  assent  no 
further  Government  tribunal,  except  the  Board  of  Trade,  would 
have  to  be  consulted.  The  work  would,  of  course,  have  to  be 
carried  out  under  the  Board  of  Trade  regulations  and  to  their 
satisfaction,  and  it  would  be  treated  in  all  respects  as  a  railwav. 
The  Board  of  Trade  would  have  to  minutely  and  thorough]^ 
inspect  the  line  and  its  equipment,  machinery,  etc.,  before  it 
could  be  opened  to  the  public. 

The  cost  of  working  these  two  routes,  including  interest  aqd 
sinking  fund  on  the  estimated  amount  of  the  propoeed  works 
(£37,^0),  would  be  about  £6,356  per  annum.  In  this  sum 
7  per  cent,  per  annum  is  provided  for  the  depreciation  of 
machineVy  and  cars,  and  amounts  to  £798  per  annum.  Very 
ample  provision  is  made  for  working  expenses,  and  if  my  sugges- 
tion is  adopted  of  working  motive  power  in  connection  with 
public  lightmg,  the  same  stofi  at  the  power  station  would  suffice 
for  considerable  extensions.  I  have,  for  the  purpose  of  calcu- 
lating the  revenue  to  be  derived  from  these  two  routes, 
calculated  the    cars  to  commence   running   from   7  a.m.   to 

II  p.m.,  as  follows  :  7  to  8  a. m.,  20  minutes*  service  r8  a.m. 
to  10  p.m.,  10  minutW  service ;  10  p.m.  to  11  p.m.,  20  minutes' 
service,  and  I  have  estimated  that  the  very  low  number  of  12 
persons  would  be  carried  by  each  car  every  journey,  this 
number  including  short  as  well  as  long  distance  passengers. 
I  have  taken  the  fares  as  2d.  for  the  outward  journey  or  part 
of  it,  and  Id.  for  the  inward  journey  or  part  of  it — that  is  to 
say,  the  fare  from  the  Memorial  to  the  cemetery  would  be  2d. 
all  the  way  and  Id.  back,  and  from  the  Memorial  to  Hollington 
2d.  and  Id.  back.  The  number  of  paissengers  which  I  have 
estimated  as  being  carried  is,  I  am  sure,  a  very  low  estimate, 
as  in  summer  time  the  cars  on  both  routes  would  undoubtedly 
often  be  full,  and  it  might  be  found  necessary  at  times  to  attach 
a  trailing  car  to  the  ordinary  car.  Taking  the  above  figures,  a 
revenue  of  £8,424  per  annum  would  be  obtained ;  this  would 
leave  a  balance  over  expenditure  of  £2,068,  equivalent  to  5i 
per  cent,  profit  clear  of  income  tax,  this  being  included  in  ratee 
and  taxes  added  to  working  expenses.  It  may  be  said  that  these 
fares  are  too  low,  but  I  cannot  too  strongly  point  out  to  you 
that  cheap  fares  are  found  to  answer  ^t  on  all  tramway 
systems,  and  in  this  case  I  am  sure  that  these  fares  would 
induce  thousands  to  ride  who  would  not  think  of  doing  so  if 
the  fares  were  higher.  If  the  Corporation  thought  proper,  you 
could  run  cars  lK)th  up  and  down  at  six  in  the  morninfffor 
the  convenience  of  working  people  at  reduced  fares.  .This 
would  undoubtedly  prove  a  great  boon  to  hundreds,  and  would 
enable  many  working-men  to  live  on  the  outskirts  of  the  town 

I  who  now  have  to  live  nearer  the  centre  of  the  town  in  order  to 
get  as  near  as  posaible  to  the  station  or  their  work.    I  hwr^ 


not  taken  this  matter  into  oonfltdention  in  forming  mj  eBtim&te 
of  receipts,  although  I  have  provided  in  my  e«timate  of  working 
fxpenaea  for  work  to  commence  at  the  power  station  at  6  a.m. 

I  have  propoaed  these  two  main  tracks  in  the  first  instanoef 
and  I  am  strongly  of  opinion  that  these  should  be  undertaken 
first,  and  not  the  one  only.  The  staff  at  the  povrer  station  would 
have  to  be  the  same  if  one  track  was  undertRken  as  if  the  two 
were  built,  and  the  working  expenses  generally  would  be  higher 
in  proportion  if  only  the  one  route  was  dealt  with.  Branch  lines 
from  the  entrance  to  Alexandra  Park  tct  the  Spa,  from  Christ 
Church,  Ori*,  to  Ddwn  Lodge,  Fairltght-lane,  and  from  the 
junction  of  Scdleacombe-road  with  London-road,  running  as 
far  as  the  Silverbill  Board  School  could  be  built  afterwards  as 
f#eder*  to  the  main  tracks.  The  branch  line  to  Down  Lodge 
could  be  worked  in  summer  only,  and  would  no  doubt  be 
bighly  remunerative^  My  estimate  of  the  cost  of  working  is,  I 
feel  confident,  ample,  and  that  of  the  revenue  to  be  obtained  is 
well  within  the  mark.  And  it  may  be  here  remarked  that  in 
almost  every  case  where  a  good  properly  constructed  electric 
tramway  has  been  oonatructedf  the  results  have  far  exceeded 
the  most  sanguine  of  their  supporters.  A\  an  instance,  Dover 
may  be  auoted,  where  with  only  three  miles  of  track  a  revenue 
ii  alr«aay  being  obtained  equal  to  that  I  have  estimated  for  in 
tbis  scheme,  and  in  this  case  a  population  quite  double  that 
•erved  by  the  Dover  trams  could  be  reckoned  upon.  It  has 
been  proved  over  and  over  again  that  with  a  well-eciuipped 
track  and  cheap  fares  a  very  Urge  traffic  is  created,  and  the 
distriote  served  soon  became  more  developed  and  thickly 
populated  ;  and  I  feel  sure  that  it  would  give  a  great  impetus 
to  the  development  of  the  outskirts  of  the  borough,  and  be  the 
means  of  causing  many  people  to  reside  here  who  would  not 
otherwise  do  so  on  account  of  the  expense  and  dithculty  in 
reaching  some  of  the  prettiest  and  most  healthy  parts  of  the 
borough.  And  1  do  not  think  that  any  fear  need  be  enter- 
tained  that  this  scheme,  if  carried  out,  would  deter  a  single 
person  who  now  uses  a  carriage  from  doing  so,  or  drite  away 
from  the  town  those  who  do.  The  opinions  obtained  from 
almost  every  town  where  electric  tramways  are  used  go  to 
support  this  view,  and  it  must  be  distinctly  bnrne  in  mind  that 
they  do  not  obstruct  traffic  to  any  appreciable  extent  ;  and  if 
the  work  is  properly  carried  out  the  objection  of  crossing  over 
the  rails  with  a  carriage  or  vehicle  is  reduced  to  a  v&nishing 
point,  and  the  prejudice  which  many  people  evince  at  the  idea 
of  a  modern  electric  railway  track  is  undoubtedly  derived 
from  the  real  objections  to  horse  tram  tracks,  from  which 
they  differ. 

In  conclusion,  I  have  no  hesitation  whatever  in  stating  that, 
in  my  opinion,  the  scheme  would  be  an  entire  success,  and  is 
one  wbich  the  Corporation  might  safely  adopt  without  the 
slightest  risk  of  speculation  or  injury  to  the  town  as  a  first-clasa 
watering  place.  Owing  to  the  short  time  I  have  had  in  which 
to  prepare  my  report,  there  are  probably  points  upon  which  I 
have  not  touchea,  and  I  am  unable  to  place  before  you  such 
drawings  as  I  should  like  to  have  done,  but  these  are  more  or 
less  details  which  would  be  submitted  at  a  further  time  if  the 
Council  decide  to  proceed  with  the  scheuie,  and  which  are  not 
necessary  to  the  preliminary  work  and  the  obtaining  of  the 
order  under  the  Light  Railways  Act.  In  putting  this  report 
before  you  I  should  like  t<.)  say  that  for  the  paat  two  years  I  have 
made  tramways,  and  electric  and  other  modes  of  traction,  a 
special  study.  I  have,  moreover,  travelled  aver  a  good  many 
tnunwi^  sgrstems,  both  in  this  country  and  on  the  Continent, 
ftod  BMt  mjwtii  thoroughly  conversant  with  their  working  ; 
and  I  am,  T  believe,  consequently  in  a  position  to  fully  advise 
you  upon  this  matter— I  am,  geutlumen,  yours  obediently, 

P,  U,  FAr.MEa,  M.LC.E.,  Borough  Engineer. 

The  committeoi  having  carefully  considered  the  report, 

ommond   that,  tubject  to  any  variations  as  to  details 

"doemed   necessary  in  connection  with  the  entire  scheme, 

the  variotis  suggestions  made  therein  as  to  the  construction 

and   working  by   the  Corporation  of  the  two  main  lines 

bo  adopted;  that  power  bo  also  sought   to  construct  and 

work    the    branch    lines    suggested  ;   that    the    overhead 

[electric  syateni  of  traction  ^  used  throughout,  and  that  a 

lipecial  committee    of    seven    members    be   appointed   to 

'determine  and  carry  out  the  details  of  the  scheme. 

The  oommittee  instructed  the  town  clerk  to  forthwith 

f;iire  the  requisite  notice,  under  the  provisions  of  the  Light 
Uilwmvs  Act,  1896,  for  a  special  meeting  of  the  Council  to 
be  hela  on  April  20  next  and  of  the  resolution  to  be  pro- 
posed  thereat  approving  of  the  making  of  the  neceasary 
application  to  the  Light  liailway  Commissionera,  under  the 
[provisions  of  the  taid  Act,  (or  an  order  authorising  the 
e^itni^tion  and  working  by  the  Council  of  the  suggested 
linea  ;  i|»()  atithorised  the  town  clerk  and  borough  engineer 
to  take  all  necessary  steps  for  enabling  the  application 
for  the  order  to  Ik)  forthwith  made  to  the  Commissioners 
in  the  event  ol  the  formal  resolution  beiog  duly  paaaed. 


LEGAL    INTELLIQENOE. 


ELECTRICAL  SANITATION  PATENTS 


Mr.   Kegistrar  Brougham  has  granted  ati  imi 
discharge    to    Paterson    and    Cooper,   electrioal 
contractors,  of  Dalston,  Westminster,  MaoolMieH>,  Ol 
Dandee. 

The  Offletal  R«eolver  reported  that  wheo  the 
set  down  tor  hearing,  so  f^r  back  a#  January,  \9/lf7, 
to  «ubtBit  that  the  assets  were  not  of  so^cieiit  vaitt«  Ml  < 
in  the  £  on  the  rankioi;  liabtUties.  The  bearing  bad  bs«a 
from  time  to  time  to  allow  of  the  a^^sets  to  be  realiaad,  m 
trustee  now  stated  that  10s.  in  the  £  woukl  ba  tm 
would  withdraw  the  allef^ation  of  iniuflicieooy  of 

Hl6  Senonr  said  there  being  a  cieaii  sheet»  he 
anconditional  order  of  discharge  to  the  debtors.—, 


COMPANIES'  MEETINGS  AND  REPOf 

METROPOLITAN  ELECTRIC  SUPPLY  COMPAIIT, 
The  eleventh  ordtnaFyjeeDer&I   meeiinjc  of 
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Company  was  held  at  Winchester  Hoase 
Eyre  M,  Shaw,  K.C.E.  (chairman),  preiidifi|t. 

The  ClialrniAii  said,  in  moving  the  adoption  of  iW  f 
account9f  that  the  only  capital  raised  during  tlie  jttr 
£62,d4K>,    the   balance  of   the  £125.01)0  MW  oapitial   ^ 
iti^ued  in  1M9(5,  and  from  June  .10,  1807,  beenne  pmrt  of 
nary  share  capital  of  the  Company.     The  ezpendltvfw  fl 
account  during  the  year  wafl£»3,7i»rK  16s.  lOi,,  with  m 
of  iH50,83l.  lOs.  M.,  and  a  balanoo  of  £29,$97.  Ua» 
was    practically  ezpended.     The    iirlooipai   itteaa   il 
ture  were  i  extensioofl  of  mains,  £3K«8dO,   LSa.  5d.t  m 
and  meters  (6,t>00)  with  their  connectionii,  £IS,S3Z,  4sl  1 
new  site  for  generating   worku  at  VVitle*deA*    £lJ^80iJ 
buildlngi,   £9.445.    18a.    Ud,;and    maehtner/,  £l^MU 
The  Income  from  current  wan  Hteadily  tneraaft 
revenue  of  £l38,t2G7.  14a.  6d.,  aa  againat  XUd  459.  U^  U 
of  about  £22,0(X),  or  If)  per  cent.     The  er|>»dsl«f<e  l» 
larger  income  also  showed,  ai  would  be  expected,  mi  Imi 
not  to  flo  ereat  an  extent,  being  for  coet  of 
againut  £52,GI9»  an  incre«8e  cf  £r>  UHTh  or  n|  , 
due  to  the  increased  coniumpiion  of  ooal  mmd  oil :  uk 
revenue  expenditure  of  £79  546,  againat  £70,!aS7  ia  >J 
total  incr«a«e  of  £9,279,  or  13  per  oent^,  ae  oom| 
cent,  increased  income,  as  already  at*led.   Tb# 
distribution  had  arisen  from  the  exteiisioiii  el 
menta  of  the  system  of  low  oreesnr^  distribotioa«  wbilell 
of  managfment  expenses  nad   been  caused  parUf  bf 
additions  to  the  Company's  sUff  in  order  to  oope  wub  ill 
increasing  work  and  partly  by  the  larger  amouAt  a(  L^el 
feee.  With  regard  to  thoae  fees  he  thought  it  HghlliOMl 

that  some  years  ago  the  directore  agreed  tMumg  t^^ 

a  very  considerably  reduced  remuneration  froia 

the  articles  of  associatioii  until  the  Company 

substantial  dividends,  and  that  even  at  the 

amount  allowed  by  the  articles  was  not  drawn. 

be  truly  a  succees  the  electric  light  must  be  twinlij 

luxury  and  more  aft  a  neeessity,  they  had  after  &•  at 

consideration  decided  to  make  a  sobatantial   red 

rates  of   charge  from  the  oommenoecMtti  ol  %hm 

That  continual  increane,  while  it  wai  ^slrtttilf 

pointing  to  the  continued  growth  of  tlittir  ' 

in  the  ohHgation  of   making  adeciuaAo  pro^iiiM 

requirement*.     On  the  site  at  VVilleedeo  II 

large  generating  works.     By  gradually  exteodiiig 

occasion  might  arise  (and  there  was  ample  tpaoe  at 

for  doing  that),  they  could  place  no  limit  U»  %km 

which  could  be  produoed.     Intimately  eooneolcd 

sions,   as  atfocting   their  oost   of   iiiaDiila«l«f« 

which  it  was  their  earnest  desire  to  redooe  to 

figures,  was  the  development  which  tbey  had  nam  Ia 

changing  their  system  of  supply  In  tbosa  portioaa 

where  the  lamp  density   warraec#d  Ibe    iayiag 

pressure    mains.       With    regard    to    lb«ir 

with   the   holders  of    the    founder**   iharii^ 

prepared  a  scheme  which  had  aa  lift  baiit 

new  otdinary  shares  at  par  in  exofaamn  for 

A  committee  was  appointed  by  the  bolian  of 

to  report  on  that  oner.     They  unanioMMialjr  damuai 

offer  was  inadequate,  and  should  be  deeUiivl.    TW 

stated  tbey  were  oonfirsied  la  UuMcytlakifi  by 

with   tboee  aooorded  to  founder  alianlioklera  la 

electhe  supply  compaiiiia, 

holders  of  a  ooneidaralila  nmiibtr  of 

remain  as  tbey  wera«  and  woaM  MiattlartBiaMiyofli 

able  than  the  atlotOMot  of  100  ncdloary  akaraa  at 

result  of  another  attempt  to  elfeet  aa  arrmttgemeiia^ 

had  lately  recaived  a  further  leUar  Irem  Ibt  ' 

suggesting  that  the  founder*  migbl  tmoM  m 

ordinary  shares  ;  but  the  diraoUm  wmm  atlQ  of 

terms  were  far  too  high,  and  liiikM 

were  able  to  come  to  terms  willi  tiM 

issue  a  tai^v  iKjrtion  of  the  new 

at  |iar,  though  it  was  tbeir  iw 

those  shares  until  the  new  warka  iXNtld 
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wir  prop«fr  proportioQ  of  r« venae.  The  Chairnian  then 
9  following  resolatiOTi  i  ''  That  the  report  and  aceouniB 
I  ID  our  last  Uiae)  for  the  year  endod  'Dec.  31,  1897» 

to  trhiB  msotinpr  he,  mnd  are  hereby,  approved  and 
wd  thatj  in  addition  to  the  interim  dividend  of  5«.  per 
1  oo  Oct,  I&y  1S97»  a  further  dividend  of  7b^  p«r  share  on 

of  the  original  ordinary  Eifaarea  and  of  6s,  per  share  on 
•haree  of  tno  Company   be,   and  the   same   is  hereby » 
611  ch  divide ndi  to  be  payable  on  March  30,  1898,  to  all 
I  the  Company 'b  regi&ters  on  March  19^  1898  *' 
li  Bftar  seconded  the  motion. 

TwSl  moTed  that  the  accounts  he  rejected  in  order  to  teat 
r  of  fonndere'  eharee. 
htwlii  seconded  the  amendment. 

PIM  (a  director)  &aid  he  was  the  largest  holder  both  of 
tera^  and  ordinary  ehareB.  He  thought  that  when  they 
6ted  their  differencea  the  concern  would  be  one  of  the 
evsful  in  the  country, 

lalriBAS  said  the  amendment  was  a  aimple  negative  ta 
no 

^n  was  put,  aad  carried  by  a  large  majority^ 
[fitora  having  been  re-elected,  the  meeting  concluded  with 
thanks  to  the  Board  and  secretary  and  staff. 


WILLAMS  AND  BOBINSON,  LIMITED. 

dinary  general  meeting  of  ehareholderv  in  Wi11an»  and 
twas  held  on  th«  30th  ult.«  at  the  Cannon  street  Hotel, 
s  chair  beinf^  occupied  by  Mr*  Mark  Robln«on. 
hilriQ&ii  ^id,  in  moving  the  adoption  of  the  report  and 
,  that  although  tbe  great  strike  bad  not  interfered  with 
ioaa  between  the  Company  and  ite  own  workpeople,  yet 
[th  many  firms  upon  whom  they  dejiended  for  asaistanee, 
Km  of  atorefi.  or  of  finished  engine  parts,  or  of  tools  for 
rk&  Took  which  they  had  ordered  over  a  year  ago  were 
iliTaredj  and  thus  a  part  of  the  capital  had  been  idle  for 
iftwin^  interest  while  producing  no  engines.  However^ 
rt  iniuiuaUy  iurmounting  the  many  troubles  entailed  by 
li  and  by  tfae  strike^  and  no  doubt  the  balance  a  beet 
D  more  latiifaetory  a^  the  oatcome  ot  a  diflScuJt  time 
it  repreftent^  a  period  when  all  went  well.  The 
engines  of  their  make  bad  increased.  Already  an 
to  indicate  op  to  1,500  h. p,  was  under  construction  for 
wmkt  and  desLgns  for  an  engine  of  2  500  h.  p,  were  being 
L  At  Rugby  they  wer^  in  a  poe^itloo  where  extensionSi 
iCKftary,  could  be  made  rapidly  and  economically*  They 
its  ted  since  tbe  close  of  the  strike  a  ay  stem  of  long  service 
which  would  give  their  men  a  etrong  iodu cement  to 
nth  them^  and  the  offer  of  which  had  been  received  with 

fNd  Helland  seconded  the  motion^  which  was  carried. 
1  motion  of  the  CbalrmAa,  a  further  reaolntion  wajt  carried 
M^  the  declaration  of  ihe  dividend  for  the  half  year  ended 
Ii87,  at  the  rate  of  6  percent.  p«r  annum  oo  the  preference 
nd  at  tbe  rate  of  S  per  c«nt,  per  annum  on  the  ordinary 

tiring  diiecton*  Mr.  Mark  Hoaton  Robinson  and  Captain 
were  r«-e]ected,  and  the  auditors,  Mesarf.  Cooper  Bros, 
feappoiDted,  The  proceedings  terminated  with  a  vote  of 
>  ibe  chairman. 


BBOCKIE-PELL  AHC  LAMP,  LIMITED. 

Ijoomed  second  ordinary  general  meeting  of  the  share- 
I  the  Brockie-Fell  Arc  Lamp^  Limited,  was  held  on  tbe 
,  at  Winchester  Houie,  Old  Broad-street,  E.G.,  the  Rii^ht 
d  Suffield  (chairman  of  the  Comimnyl  presiditig, 
tttrauui  said  that  the  profit  and  losi  account  extended 
mod  of  17  months,  and  then  went  into  details  over  the 
items  of  expenditure  as   follows :   advertisements^  £326. 

ri^  and  travelling  expenses,  £177*  8«'  IQd.  ;  bad 
M^  ;  bank  charges,  £17.  Z§,  lid.  ;  directors'  fees, 
flik  M,;  legal    expenses,  £im   &s.  ;   patent  fees,   £188. 

Minting,  stationery ,  and  postages,  £SS9,  da.  7d.  ;  rent, 
id  taxes,  £1,033.  6s.  3d.  ;  repairs,  £25.  Is.  3d.  ;  salaries, 
k  Od,  ;  and  trade  and  office  expenseci,  £5t)0.  2s.  7d*  The 
Doantad  to  £7J37,   0«,    Ud,    On  the  credit  side  of  the 

theee  was  manufacturing  gross  proQt,  £2,085.  Is.  5d., 
tting  the  gross  profit  on  the  sale  of  lamps  and  other  goods, 
imf  in  their  next  account  to  show  a  very  much  larger  anm 
lBh«d«  A  Bom  of  £985.  Os,  7d,  had  been  paid  as  royalties 
M  4rii  who  formerly  made  their  patented  lamps.  The 
fkm  ■mounted  to  £"@.  ISs.  M,  The  premiums  on  issue 
i  Aarei  amounted  to  £1,250}  less  preliminary  expenses 
Mi^t  depreeiatfon  on  furniture  account  £2tl3fi.  13s.  9d,^  and 
IttiMODloola  £59.  I2s.  Sd,  — total,  £1,250.  The  chairman 
Mii  <n  to  the  halanee'eheet.  The  capital  of  the  Company 
Mttin  iharee  of  £1  each.  Of  these  75,000  had  been  fully 
idlSa  Od.  had  been  paid  on  5,000,  making  £78,125,  lees 
I  if  wtiTch  nearly  all  bad  since  been  paid.  Dealing  with 
ignpht  in  tbe  report,  he  said  the  rea^^on  for  the  result  of 
^1  QOt  being  more  satisfactory  was  that  after  considerable 

wj  bad  been  able  to  aecare  suitable  workshops  in 
Mfe-itreet,  Fimbory,  but  they  did  not  get  poeeession  of 
ifog  antil  the  end  of  the  year  I89fi,  Most  of  the  leading 
hitmm  being  full  of  orders  there  was  ditliculty  in  obtaining 
ig^and  it  was  not  until  March  that  the  machinery  was 
m  aid«r  and  work  commeooed,  principally  upon  the 
im^  toglfl*    At  th$  m4  of  ^loly  last  th^  ^t  iOO 


lamps  were  completed  by  their  own  men,  thus  leaving  practically 
only  five  or  aix  months  in  which  to  make  any  man ufau taring  profit. 
The  strike  had  caused  them  a  great  amount  of  inconvenience, 
owinf^  to  their  not  being  able  to  obtain  prompt  delivery  of  raw 
material  and  other  things  required  in  the  manufacture  ot  their 
lamps.  The  purchase  of  tbe  French  ind  Belgian  patents  was  bo 
be  completed  by  July  19.  The  new  patents  granted  to  Mr,  B rookie 
last  year  included  some  important  improvements  in  the  construe* 
tion  of  arc  lamp^  and  accessor iea  in  conneotion  with  them,  which 
they  folly  believed  would  add  to  their  buiiness,  and  practically 
extend  the  time  of  their  monopoly.  The  value  of  unexecuted 
orders  amounted  to  kietween  £%,QO0  and  £B  000,  although  they  had 
not  yet  reached  the  end  of  the  first  quarter  of  the  year.  He  then 
moved  the  adoption  of  the  report. 

Sir  F.  I>«  Dixon 'VftrtlftJid  seconded  the  motion. 

BIr*  Sklpworth  moved  as  an  amendment  ;  "That  the  directors* 
report  be  received,  but  that  the  same  be  not  adopted^  pending  the 
report  of  a  committee  of  inveatigation  to  be  now  appointed  by  tha 
shareholders," 

Mt«  Wftngh  said  he  had  oonOdence  in  the  direciort,  who  held 
nearly  two- thirds  of  the  shares^  and  he  failed  to  see  why  a  com- 
mittee should  he  appointed. 

Sir  F.  B.  Dfzon-Hartlaad^  in  reply,  said  that  the  patents  wer« 
examined  by  an  eminent  tirm  of  patent  agents,  and,  therefore,  ib 
must  be  p relumed  that  they  were  perfectly  good.  The  factory 
was  teased  for  '21  years.  With  regara  to  the  foreign  patents,  they 
were  cfiered  £3,000  for  the  patents  for  France  and  Belgium,  and 
one-fourth  of  the  vhares  of  the  companies  to  he  floated  for  the 
development  of  the  same.  The  Board  hoped  to  double  and  even 
quadruple  their  output,  and  then  the  working  expenses  would 
drop  In  proportion,  and  there  would  be  a  chance  of  making  profits. 
The  directors  were  quite  willing  to  draw  only  two-thirds  of  their 
fees  an  til  the  Company  proved  a  suci^as.  IF  at  the  end  of  another 
12  months  satisfactory  results  could  nob  be  shown,  Other  tneii 
mijzht  be  eteated  on  tbe  Board. 

Bffn  Sklpwortb  withdrew  his  amendment,  and  the  motion  for 
the  adoption  of  the  report  was  then  agreed  to. 

The  retiring  director^  Mr  H.  W.  Maynard,  weui  re-elected  ;  the 
auditors,  Me^^rs.  Mellots,  Easden,  and  Co.,  were  reappointed ; 
and  the  proceedings  terminated  with  a  vote  of  thanks  to  %bfi 
chairman* _^ 

f  ASTBOURNE  ILICTBIC  LIGHT  COMPAHY. 

The  directors  state  In  their  report  to  be  presented  to  the  shar^ 
holders  at  the  annual  meeting  on  April  4  that  the  gross  profit 
realised  on  the  working  for  the  year  1897  was  £3^619,  7i,  lid,,  and 
Lhat  the  net  amount  available  for  reserve  and  dividend,  after 
allowing  for  the  interim  dividend  paid  to  JunOi  1S97,  and  £400 
carried  to  the  depreciation  fund,  is  £1,838,  0s,  9d,  They  propose 
that  £412  be  placed  to  reserve^  and  that  out  of  the  balance  left  of 
£1.426.  9i,  9d.  a  dividend  at  the  rate  of  £10  per  cent,  for  the 
half-year,  making,  with  the  interim  dividend  paid  in  June, 
£7.  10a.  per  cent,  for  the  year,  free  of  income  tax,  be  p&id 
upon  all  the  share  capital  of  the  Company.  Tbis^  alter  allowing 
for  the  interim  dividend^  will  absorb  £974  1 5s.,  and  leave 
£451.  14s.  9di.  to  be  carried  forward  to  next  year's  account. 
Tiie  depreciation  fund  stands  at  £3,025,  and  if  the  proposal 
of  carrying  £412  to  the  reserve  fund  is  adoptad*  the  reserve 
will  stand  at  £3,250,  making  a  total  reserve  of  £d  275.  The 
capital  account  shows  a  considerable  outlay  in  the  past  year 
for  main  extensions  and  for  additional  machinery  and  plant, 
bringing  up  the  deficit  on  this  account  to  £5|553.  Is,  Id,;  and  the 
directors  have  to  provide  for  a  prospective  outlay  for  the  next  two 
years  of  at  least  £4,000,  making  a  total  further  capital  required  of 
£9,95^.  Is^  Id.  The  directors  have  had  under  serious  coniidera- 
tion  the  desirability  of  placing  the  depreciation  and  reserve 
funds  upon  a  more  solid  basis,  Tbe  aggregate  ol  these  funds, 
as  Btated  above*  is  £B,275,  but  the  money  i»  actually  in  use 
in  the  Company'^  bu«ines«,  and  is  not  represented  by  separate 
cash*  It  is  proposed  that  the  amounts  standing  to  the  credit 
of  both  these  funds  be  planed  aside  in  cash  and  invested  in  reliable 
securities  at  remunerative  inber^t.  To  carry  this  proposal  into 
eSect^,  and  to  provide  sufficient  working  capital,  the  directora 
suggest  that,  in  pursuance  of  tbe  powers  given  by  the  memo- 
randum of  association  of  the  Company^  an  issue  of  £1,500  prefer- 
ence shares  of  £10  each,  carrying  interest  at  £4.  lOs^  per  cent,  per 
annumj  be  authorised  and  to  be  called  up  as  required.  This  would 
have  very  little  effect  upon  the  ordinary  shares,  as  against  the 
dividends  upon  the  preferred  capital  thus  raided  bank  interest 
would  bo  saved,  and  the  interest  upon  the  investments  of  the 
reserve  could  be  appropriated  to  revenue  account.  The  sanction 
of  the  shareholders  to  the  course  thus  proponed  is  looked  for  with 
confidence.  The  lamps  in  circuit,  r<MilEo*ied  upon  an  average  of 
8  c,p,  per  lamp,  number  19,2^8,  against  16,690  at  the  close  of  1896, 
an  increaie  of  2,598  lamps  for  the  year.  The  net  iucreaae  of 
cuBtomera  for  1897  was  56. 


GUILDFORD  ELECTBICITY  SUPPLY  COMPANY,  LIMITEU. 

Bisectors;  Dr.  F,  R.  Russelti  Guildford  (chairman) ;  A.  F.  A^^ber, 
E«q  ,  Guildford  ;  J,  H.  V.  Money -Kent,  Esq,,  Twtckonbam  ; 
Leonard  Ash  by  Ellis,  Esq.|  Guildford  ;  Charles  James  Scott,  £!«q^, 
Guildford,     Becretary  ;  W*  J«  Perkins,  Esq.,  Guildford. 

The  directors  in  their  seventh  annual  report  state  that  the 
number  of  instaUations  connected  with  the  Company's  mains  is 
increa^inf^  and  now  amounts  to  52.  The  directors  are  well  satisfied 
with  tbe  result  of  the  first  complete  year's  workmir^  and  are 
gratified  to  think  that  the  stage  of  remunoratLve  business  has  now 
been  reached,  the  revenue  Bwcouufe  to  \im  i:^»a:\*t  ^tstoi^^'^wi.'iX^ 
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18d7,  Ahowing  m  profit)  of  £67.  6«.  The  eoNcribod  orditiafy  c^ptUl 
b«i  DOW  reacbeci  £7,670 ;  but,  m  it  hiui  been  decided  to  iDcrOMO 
the  pUtit  and  extend  the  mains  at  once,  further  BubacriptionA  for 
ordinary  thare^t  to  be  paid  in  full  on  allotmenb,  are  iovtted  from 
the  exifltinfc  Aharebolderft,  Shareholders  are  reminded  ihi^t  the 
ordinary  tharea  are  entitled  to  the  first  profile  in  each  year  to  an 
extant  toflident  to  pay  a  dividemi  of  6  per  cent,  thereon,  before 
the  founders' ^haroB  receive  any thini;.  The  ordinary  eharee  take 
Also  throctoorthri  of  any  furplu«  profita  over  6  per  cent.,  the 
founden '  iharea  being  entitled  to  the  remaining  fourth.  Also  that 
tbe  Company  bolde  a  provisional  order,  (granted  by  the  Bo&rd  of 
Trade  aod  confirmed  by  Act  of  Parliament  (57  and  5H  Vict., 
c.  ex7  ),  for  Aopplyinfir  electricity  in  the  municipal  borouf^h  of 
Gaildford,  and  that  under  this  order  the  Company  h&»  a  prdctical 
monopoly  in  the  town  for  3r>  >earB  from  July,  lS94.  The  directors 
bave  elected  Mr.  C  J.  Soott  a«  a  director  in  the  plaoe  of  Mr. 
SandalL  The  retirini;  directore  are  Mr.  Sidney  Sharp  and  Dr 
Ruiaell,  of  whom  Dr.  HuaaeU  oQ'ere  himself  for  re-eleclion. 

Revenue  AtYX)i'NT,  Veau  esueu  DKr.  31,  IHIIT* 

Fuel,  including  cartai^e  ,,......„.........*.........,., 

Oila,  waate,  water,  etr  ..„,„.> 

Waitet , , 

Henta  payable    .,.. 

Rat««  and  taxes .,..,. .,., „„, 

Salariee   , .,....,., ..-.** 

Stationery  and  printing  ,,, .•MM--..-.i**.*<r..... 

General  miablinh men t  char{;e«  ,,,  ..,....♦.  .,.../. 

Ineorenoe^ *,.....  • 

Intereet    ....„„„♦ , *...„ 

Law  expeneet .    .. ,..- 

Kepatm  and  maintenance ..,...,•„, 

Renewals  and  sundry  ?ma11  diebnraemeoti    .,.. ,, 

Reeerre  account  againn  oat»tandin|;  book  debts...... 

Bad  debt ..*.......  

Auditor  (Board  of  Trade)    «..^ 

Auditors  of  Company    ........ 

Repairs,  mnintenancei  and  renewals  of  apparatut»  at 

aigtributing  jDitAtion  ..,.,.,,..  ..,., 

Repairs,  maintenance,  etc.,  on  consumers'  premises 


Dr. 


Ralanoe  brousht  down., 
Low  at  Dec.  31,  IHIMI  „ 


As  diecloeed  io  bdaaeo  ebeel..... £2^7 

Cr. 

Sale  of  current ^ 

Rental  of  meters  on  cxmaumers*  premises  ...... 

Rents  receivable 

Fen 

Inoome  (mtscellaneous) ,.  ... 

Shares  csncelled .,., * .4,,. 

Balance,  bemg  lo^  on  year  carried  down 


£  i. 

d. 

t48  12 

2 

31  19 

n 

260  0 

7 

5<>  0 

i) 

14  5 

I 

K4  3 

0 

12  4 

2 

15  9 

3 

G  10 

6 

1  4 

4 

49  17 

2 

«  15 

4 

3  10 

10 

lU  0 

0 

0  H 

§ 

7  16 

6 

10  U) 

11 

2  8 

10 

U  13 

2 

£715  H 

7 

120  S 

0 

1*57  7 

1 

£2a7  10 

1 

£  s. 

d. 

512  15 

i 

m   17 

11 

:m)   0 

u 

0  16 

11 

12  16 

1 

2  0 

0 

I2i»  3 

n 

£715    8    7 
Okneral  BAiJkNc£  Sjife^KT,   Vvjc*  31,  1897. 
,  Liabilities,  £     s.   d. 

tVpiUl  account-^amount  received  ^.... 7,730    0    0 

Sundry  creilitors  — v«/,.  : 

On  conatruolion  of  plant  end 
machinery,    mod     for    foel,    stores, 

wage#,  Mdariet,  etc.  .       £142  )h    9 

On  open  accounts,  including  deposits 
agsinat  houie  connect  ittn*  in  pro- 
greaa  Hi  12  10 

227  n    : 

BiMnre  aoopuni    .   .  10    o    t» 


£7.967 
Ati*els,  £ 

Capital  accoont ^amount  eipended 7,(N3 


Dili,  waste,  etc.*  and  fuel  io  stock  ..«..  , 

Prelimlnarv  expentos 

Sundry  deotois  .^k..  ••.. 

Caab  at  office  ,,  ,M«^*.»*i 

Revenue  acoouni->biJaoce 


6 

27H 

tari  12 

LH    4 
287  10 


11  7 
s.  d. 
IS    7 

M> 
0 


£7,967  11 


BRIGHTOII  AND  ROTTINGDEAN  SEASHORE  ELfCTRKC 
TfiAMROAD  COMPANY, 

A%  the  annual  mreting  held  Istt  week  nt  the  offices  on  the 
Madeira  road,  Mr.  £.  O.  Bleackloy,  the  chairman  of  directors, 
presided. 

The  report  stated  that  the  car  bad  continued  steaddy  at  work 
(short  siiellsof  bad  weather  eicepted)  since  it  started  on  July  21» 
last,  and  that  the  traffic  haij  been  mo^t  rnttsfaotory,  and  seemed 
likely  to  folly  bear  out  the  estimates  made  as  to  the  piobabte 
eamingsi,  the  receipts  shown  in  tbeae  accounts  covering  only  a 
period  of  lass  than  five  months  During  this  time  the  car  travoUod 
a  dlatance  of  2,601  mile*.  There  being  only  one  ca^,  the  earning* 
during  the  bnsv  time  are  limiteii  (o  its  cafHicity.  It  is.  boa  ever, 
tbottgnt  advisable  te  gain  experience  by  the  woi  king  of  the  prefOfit 
QBf  before  building  anolber.  The  new  jolt v  and  landing  stsgo  at 
Onenways,  to  acoommodat>e  the  vilUge  oi  Ovmgdean,  is  now  ooiB' 


plated,  and  will  be  opened  at  Easter.    The  CorpormtioM  ejj 

baying  reduced  the  price  for  electric  oiarreat,  tkm 

arranged  to  take  1 ' 

which  would  resul 

inif  increased  power  j 
M **.  J.  J.  ClJirk  f^econded,  and  the  report  wea  eefrlii* 
Mr.  Magnus  Volk  was  re-eleoted  a  director,  aod  Ur. 

and  Mr   F.  ii   Clark  were  appointed  atiditort 


tne  price  ror  eieci»rio  oumya^  mm^h 
I  the  neoeaaary  power  frofxi  the  Cor|4l 
ult  io  improving  the  speed  of  tlie  mf!% 
wer  at  a  lese  ooat  than  at  preseaf* 


DIRECT  SPANISH  TELEaBAFB  OOMFI 

The  ordinary  general  meeting  of  thii  Ccrrapaay  ^ 
29 Lh  ult.,  at  the  offices*  Winches r 

The  Karniile  ef  Tweeddala,  u  •  i,  said 

fund  amounted  now  to  £12,97.'),  ami   urter  aildiog  •Ci.fl 
game  the  Board  propoaed  the  declaration  of  a  dlvmiid 
cent,  on  the  preference  shft*-^-*   '^^  '    '    f  '^■^  cent.  on. 
shares,  absorbing  £5,486.      1  im   wi 

October  last  in  toe  shape  of  i<  .lend. 

The  report  was  adopted,  aod  the  dividettda  1 
were  approved. 

OXFORD  ELECTRIC  COKPAHY. 

The  seventh  ordinary  general  meetiii|F  ol  tW 
ibis  Company  was  held  on  the  18tb  alt*  at  tl»e  "^ 
the  chairman  of  the  directors^  Sir  Henry  (X  Haaea^  1 
chair. 

The  report  recommending  a  diHdend  of  S  p«^« 
The  profit  for  1897  was  £3,096.   Ha.  5d.,  of  m 
available  for  the  payment  of  the  divideBd,   ti 
applied  to  the  payment  of    debenture   aod    lottii 
expenses  attend  tog  the  Issue  of  debentttre  CApllAl,  \  " 


BOURNEMOUTH     AND     POOIB     ELECTBICITT 
COMPANY.    UMITEB. 

The  siaiutory  general  meeting  o(  this  UoiS|iatiy  * 
28th  ult.  at  Winchf  ster  House.     Lord  HatboMire  1 
was  no  special   business    to    transact,   and  a 
submUted. 


CONTRACTS  FOR  ELECTRICAL  SDPPI 


CONTRACTS  OPEN. 

Zafra  (8palB)w— Tenders  are  requirtd  lor  i>ecf rte  I 
town.     Apply  to  the  Mayor  of  Zafrm  (Badajot),  T 

Plymontb.— Tenders  are  required  for  alteralJ 
For  conditions  apply  Corporation  Trmoiwaje  Ott^  1 

Wareoliao.— Tenders  will  be  called  sboethr  ^  * 
tton  for  tight  and  power.  Partioolare  may  M  obt 
Mayor  of  the  town- 

AsbtoA  nt&der-Ljrno.^Tbe  Corpofatlon  incite 
free  wiring  ef  premises  in  the  borough .     Teodece  by  i 

I>arb]r,— The  Derby  School  Board  are  prepared  to  1 
for  the  electric  wiring  of  their  TratHe-street  Board  f 
Tenders  by   April  11.     For  partioolare  ref ^  to 
columns. 

Bnebaraal.— Teodere  are    ioHtod  lor    tkm 
doublepetticoat  porcelain  iosalatore  and  30^00(^1 
Tenders,  addressed  to  Post  and  TelegTapli  U 
by  April  11. 

MaaeHeater.-^Tbe  Corporation  fcaviie  tend  en  tor 
and  delivery  of  about  500  tooa  of  sieel  traflkfeUe,    V 
specification   may  be  seen  at  the  City  Borvefor'tf 
Hall,  Manchester.     Tenders  by  April  iL 

AocrlvitoB.— TheC^rfioration  invite  toodefe  for  1^1 
fixing  of  various  articles  and  eogioeerlog  oppllttMee  to  i 
with    their  electricity   works.      Foil  poitiooton 
adverlising  txilumns.     Tenders  by  April  19 

Valderaa  (Leo«),— Tenders  are  invitetl  for  tbe 
of  the  town.     The  provisional  deposit  rtqalred  to  J 
8pecification9,  etc,  are  to  bo  obtained  frook,  aod.tl 
10,  the  Administrator  of  the  Provint^ct  at  V^aldofaol 

Oenam  (Tolede).— Teodere  are  '^  a  poblto  1 

ing  inetallation.    Tbe  prorieioDai  t^^drodisl 

Specifications,  etc. .  are  to  be  obtaic*od  ti am,  a 
to,  the  Adminlsuator  of  the  Provitiee  al  Oicmat 

Madraa.— The  Secretary  of  BtAte  for  Indto  to  4 
that  the  time  allowed  for  the  receipt  of  tood 
Engineer  for  Irrigation,  Madras,  for  iJto  ol 
|x>wer  o(  the  Periyar  Lake  bas  been  extended  I 
to  July  1,  189H. 

Banroemotttb,  — The  Town  Couoed  invite 
installaiion  at    the  pier  and  pleasure  grooods. 
can  be  obtained  of  tbe  boroogb  eoglfteer^  llr*  W* 
vided  the  turn  of  £1.    It.   hm  beta  pf«vto«s|jF^ 
office.     Teoders  by  April  4. 

Itoo^f.^Tboders  are  invited  bf  tbo  Gorfiorattoii 
wiring  of  their  Ford  aiieet  yard  aed  ^pwrntrnm     '^ 
etc.,   may  be  obtained  frtHD  tbe  Bagtoeer  mA 
Electric  UghUng  Works,  SowterWeiNt  IMif ,  on  j 
£1.  Is,,  whieb  will  be  retamed  o»  feeoi|ie  «l  a  t 
Tenders  to  be  addreated  to  Mr.  B^  W.  OiMbf  bf  4 
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m,  &CX.— The  Shoreditfih  Veetry  iovite  tenders  lor  the 
nd  6roel%»  of  arc  lamps  and  aboeesories,  also  for  electric 
Bpistfloafcions,  etc.,  can  be  obtained  from  Mr.  C.  Newton 
Boief  electrical  engineer,  Electricity  Supply  Department, 
ifevaet,  Sboreditch,  on  payment  of  a  fee  of  £1.  Is.,  which 
be  returned  on  receipt  of  a  bona  fide  tender.  Tenders 
12. 


'. — Tenders  are  invited  by  the  Lancashire  and  York- 
Ivay  Company  for  the  supply  of  various  articles  darioc^ 
m  ending  April  30,  1899,  including  sififnal  and  telegraph 
ngnal  telegraph,  and  electric  light  wires.  Particulars 
btAined  at  the  Stores  Department,  Osborne-street,  Man- 
The  sample- room  will  be  open  for  the  purpose  of  inspec- 
I  April  2,  between  10  a.m.  and  4pm,  Saturday  10  a.m 
Ttadere  by  April  4. 

-Tenders  are  required  for  motor  vehicles  for  the 
I  of  house  refuse,  street  scavenging,  and  conveyance  of 
teriftla.  Specification,  etc.,  accompanied  by  drawings, 
a  delivered  at  the  office  of  Mr.  F.  VV.  Laoey,  M.I.C.E., 
eoinneer  and  surveyor.  Municipal  Offices,  Bournemouth, 
ir  marked  '*  Tender  for  Motor  Vans,"  by  April  4.  Ont- 
ificetioo  and  form  of  tender  can  be  obtained  on  applica- 
le  Borough  Engineer's  Office. 


-The  Secretary  of  State  for  War  is  orepared  to 
in  writing,  accompanied  by  competitive  aesigns  and 
.  for  the  supply  of  portable  electric  search-light 
8^  General  particulars  ss  to  requirements  can  be  obtsined 
etion,  either  by  letter  or  personslly,  to  A.  Major,  director 
eontracts.  War  Office,  Pall-mall,  S  W.  The  offers  and 
aoai  be  delivered  at  the  War  Office,  Pall-mall,  London, 
'  April  27,  addressed  to  the  Director  of  Army  Contracts, 
bad  OD  the  outside  "Designs  for  Search-Light  Apparatus  " 

^•eL — ^The  Ck>rporation  invite  tenders  for  the  supply  and 
at  the  Corporation  electricity  works  during  year  ending 
•  1S99.  of  machine  bearing  and  petroleum  oils.  Specifica- 
:.,  may  be  obtained  from  Mr.  Robt.  C.  Qain,  l>orough 
I  and  tramway  engineer,  Blackpool,  on  prepsyment  of 
of  10a.  6d.,  which  will  be  returned  on  receipt  of  a  bona 
ler.  Samples,  under  a  nom  de  plume  only,  to  be  sub- 
H*  test  to  the  Borough  Electrical  and  Tramway  Engineer 
rfore  April  4.    Tenders  to  be  delivered  by  10  a.m.  on 

b— The  Council  invite  tenders  for  the  supply  and  erection 
)  two  dynamoe,  one  continuous-current  balancing  trans- 
(2)  two  gas-engines  and  connections  ;  (4)  switchboards, 
tioos  to  be  obtained  from  Mr.  H.  CoUings  Bishop,  the 
I  engineer,  Cathall-road,  Leytonstone,  on  and  after 
I,  OQ  payment  of  £2.  2b.  for  each  copy,  which  sum  will  be 
.  epoD  the  receipt  of  a  bona  fide  tender.  Tenders,  accom- 
y  a  £10  Bank  of  England  note  to  be  enclosed  with  the 
ad  to  be  forfeited  if  the  tender  is  withdrawn  before  the 
Is  signed,  must  be  received  at  the  Town  Hall,  Leytoo, 
f  April  4. 

V|fc. — The  Mid-Lothian  and  Peebles  Lunacy  Board 
sdeis  for  the  installation  of  electric  light  in  their  asylum 
lynlee,  near  Edinburgh,  including  generating  plant, 
Itiingp,  lamps,  etc.  Plan*,  etc.,  may  be  seen  at  the  office 
Baily  Heriot- Watt  College.  Chambers-street,  Edinburgh. 
tione  etc,  can  be  obtained  from  Prof  Baily  or  from  Mr. 
■OB  Smith,  clerk  and  treasurer,  19,  Heriot- row,  Edin- 
a  payment  of  £1.  Is.,  which  will  be  returned  after  receipt 
mine  tmder.  Separate  tenders  may  be  accepted  for  (1) 
latlDg  J^^t,  including  accumulators,  switchboard,  etc., 
ririog,  fittings,  lamps,  etc.     Tenders  by  April  23. 

la  (Aaatrali%). — Tenders  are  invited  by  the  Council  of 
of  Hawthorn  for  the  supply  and  erection,  or  for  the 
ely,  of :  (Section  A)  buildings  only ;  (B)  boilers,  water- 
^■BP* ;  (C)  enisines,  dynamos,  switchboard,  mains,  sub- 
taSBsformere,  meters,  arc  lamps,  insulators,  testing 
Mis ;  (D)  supply  of  poles  and  their  erection  ;  running  (3 
tlor  toree  years.  Specifications  and  forms  of  tender  can 
Hd  at  the  office  of  the  Agent-Oeneral  for  Victoria.  Lieut. - 
&r  Andrew  Clarke,  G.C.C.M.,  Victoria  Office  15, 
•itreetk  Weetminster,  London,  S.W.,  on  payment  of 
wHtkh  will  be  returned  on  receipt  of  a  bona  fide  tender. 
iMbn,  endorsed  "Tender  for  Electric  Lighting,*'  and 
i*  to  Uie  Mayor  of  Hawthorn,  Victoria,  AustrSia,  on 
It  5|>.in. 

RESULTS  OF  TENDERS. 

-The  Electricity  Committre  have  accepted  the  tender  of 
"  ~  ~  r,  at  £263.  for  switchboard  extensions. 


■Imp. — Mr.  Hammond  attended  before  the  Electricity 
Sooimittee  at  iu  last  meeting  and  submitted  a  plan 
kofw  he  proposed  to  arrange  the  electricity  and  dust- 
rwsrka  upon  part  of  the  Beanland  estate,  and  conferred 
MOUBittee  as 'to  the  various  kinds  of  dust  destructors. 
■fctee  approved  of  the  plan  submitted  by  Mr.  Hammond, 
o  any  modifications  tnat  may  be  found  necessary  in 
Mi  tae  detaila.  Mr.  Hammond  was  instructed  to  iovite 
ri^g  finna  to  sabmit  plans  and  estimates  for  four  dust- 
rtaDs:  Mesars.  Beaman  and  Daas ;  Goddard,  Massey, 
m ;  ICaolove,  Alliott,  and  Co. ;  the  Hor^fail  Syndicate, 
tte  foregoing  was  approved  at  a  meeting  of  the  City 
i.TbMd^. 


BUSINESS  NOTES. 

AppolBtmeBta  Vaeaat.— We  refer  our  readers  to  our  advertising 
columns  for  particulars  of  various  vacancies. 

Oloea^^— A  special  meeting  of  the  Town  Council  is  to  be  held 
shortly  to  consider  the  proposed  electric  lighting  scheme. 

BlmdKpooL — We  understand  that  the  report  of  the  deputation 
which  lately  visited  the  Continent  will  be  unanimous  in  recom- 
mending the  overhead  system. 

Globe  Telegrapli  and  Tmat  Cvrnprnaj^  Ltmlted.— The  Board 
of  the  Globe  Telegraph  and  Trust  Company,  Limited,  annbunee 
an  interim  dividend  of  2s.  fid.  per  share  on  the  ordinary  shares. 

Qrlmaby.— The  directors  of  the  Provincial  Tramways  Company 
have  decided  upon  the  draft  proposals  providing  for  the  working 
of  the  line  by  electricity,  which  will  be  submitted  to  the  <>>unc9 
shortly. 

lallagtoB.— At  the  last  meeting  of  the  Vestry  a  ppmmunication 
was  read  from  residents  in  Highbury  New-park  ezpQSSsing  a  hope 
that  the  Vestry  would  soon  place  the  electric  light  along  that 
roadway. 

New  Catnlogne.— We  have  received  from  Messrs.  John  Davis 
and  Co.,  of  All  Saints'  Works,  Derby,  their  new  and  well- illus- 
trated list  of  mining,  surveying,  engineering,  and  mathematical 
instruments. 

The  Olbba  Kotor-Startlog  Bwlteh. — In  our  article  describing 
the  above  switch  in  our  last  issue  we  omitted  to  state  that  the 
same  had  been  patented,  and  hence  is  protected  against  infringe** 
ment  of  design. 

Downie  and  Adama.— We  are  informed  that  the  fire  which 
occurred  on  Saturday  last,  and  which  dest'roved  a  portion  of  th0 
premises  of  Messrs.  Downie  and  Adams,  has  not  io  any  way 
interfered  with  the  business  of  the  firm. 

Lelch  — The  District  Council  have  instructed  the  gas  manageir 
to  prepare  detailed  plans  and  estimates  for  the  erection  of  an 
electricity  supply  station  at  the  gasworks,  and  the  laying  dow^ 
of  an  installation  on  the  lines  proposed  in  bis  report,  at  a  capital 
outlay  of  £10,000. 

MexbeionglL— At  a  meeting  on  the  30th  ult.  in  support  of  the 
candidature  of  Mr.  J.  H.  Watson,  C.C,  for  th4  Urban  District 
Council,  the  candidate  said  he  was  in  favour  of  a  public  library, 
and  be  believed  that  in  the  near  future  the  adoption  of  electric 
lighting  would  be  practicable  in  Mexborougb. 

Wlilenhall,— The  Urban  District  Council  have  agreed  to 
approve  of  the  Bill  promoted  by  the  Midland  Electric  Cor^ 
poration  for  Power  Distribution,  Limited,  in  which  a  provisp 
wss  set  forth  as  to  the  price  to  be  paid  if  the  town  tnought 
fit  to  avail  itself  of  having  the  electricity  for  public  lighting. 

Lewlsham.— The  District  Board  of  Works  in  con^mittee  have 
recommended  that  the  Board,  in  response  to  the  request  of  the 
Board  of  Trade  fot  information,  should  pledge  themselves  to  next 
year  again  ask  for  the  issue  of  a  provisional  order  for  the  electric 
lighting  |f  the  parish.    This  recommendation  has  been  adopted.  . 

Blaokbnrn.— The  laying  of  electric  cables  is  being  proceeded 
with  rapidly.  Electric  traction  will  be  used  for  the  trams  from 
Billinge  End  to  Witton.  The  whole  of  the  route  will  be  lighted 
by  electricity.  A  double  track  has  yet  to  be  laid  from  Sudell  Cross 
to  Montague  street,  but  it  is  expected  that  the  cars  will  be  running 
about  July. 

Personal. — Mr.  Louis  J.  Steele,  who  was  Mr.  Gisbert  Kapp's 
assistant  at  Messrs.  Johnson  and  Phillips,  and  who  has  since  acted 
as  chief  designer  to  them,  is  severing  his  connection  with  this  firm 
sftor  eight  years  to  take  up  the  appointment  of  chief  electrician  to 
the  well-known  firm  of  Meesrs.  Veritys,  Limited,  at  their  works, 
Aston,  Warwickshire. 

IMreet  United  Btatea  Cable  Compsny,  LlBslted.— The  directors 
of  the  Direct  United  States  Cable  Company,  Limited,  have 
resolved  upon  the  payment  of  an  interim  dividend  of  3s.  per 
share,  free  of  income  tax,  being  at  the  rate  of  3  per  cent,  per 
annum,  for  the  quarter  ended  March  31,  1898,  such  dividend  to  be 
payable  on  and  after  April  26  next. 

Sleetrio  BnpplF  Company  of  Weatern  Anatralin,  Limited.— 
This  Company  has  been  registered  with  a  share  capital  of  £100,000, 
and  has  been  formed  to  take  over  the  Westralian  Electric 
Lighting  and  Supply  Companv,  Limited,  and  to  carry  on  and 
develop  the  existing  system  of  electcic  supply  now  working  ip 
the  town  of  Coolgardie  (W.A.).  The  purchase  price  has  been  fixed 
at  £70.000. 

Konmonth. — At  a  special  meeting  of  the  Town  Council,  atten- 
tion was  called  to  the  fact  that  more  than  a  year  ago  the  Corpora- 
tion had  paid  £1,000  for  machinery  for  f^enerating  electric  light, 
and  now  they  were  told  that  the  turbines  were  not  yet  ready. 
The  Deputy- Mayor  promised  to  call  on  the  engineers  during  his 
visit  to  London  with  the  deputation,  and  see  what  could  be  done 
to  get  the  work  pushed  forward. 

Britiah  Slecttie  Traetion  Company.— The  directors'  report 
for  the  period  from  Oot.  26,  1896,  to  Dec.  31  last  states  that  the 
gross  profits  amount  to  £14,422,  and,  after  deducting  the  propor- 
tion of  general  expenses  chargeable  to  revenue,  and  expenses 
incurred  in  connection  with  schemes  not  proceeded  wiUi,  there 
remains  a  net  profit  of  £9,804,  which  the  directors  propose  should 
be  carried  forward  to  next  account. 

rnlluun.— The  LlKhting  and  Dust  Destructor  Committee  of  the 
Vestry  have  come  to  the  conclusion,  after  having  considered  the 
report  of  the  conference  held  with  the  Hammersmith  Vestry  with 
reference  to  supply  Argyll-mansions  with  electric  light,  to  reoom- 
mend  that  no  action  be  taken,  and  tha*)  a  letter  be  eoat  tA  ^bs^ 
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Hunmerimltb  Ve«try  oonrteotiily  doclmiog    to    enter  into  any 
Kieffoti»tioii«  on  the  llnea  aa^ge»t€d  by  them. 

MrmASoriL^ki  the  lii«t  meeting  of  the  City  Coancil,  tbe  Mayor 
itated  that  on  the  firgit  half  of  the  prepent  financial  year  the  pro5r. 
on  the  supply  of  electricity  was  £3,CMX>,  The  gan  and  electricity 
underiaktnf;*  are  under  the  mann^enient  of  the  rame  committee, 
and  it  iaeaid  that  the  rapid  eiteniion  of  the  use  of  electric  light 
haa  not  diniiniabed  the  increaiing  profits  from  gai. 

Grvenoek.— The  Electric  Light  inf;  Committee  of  the  Police 
Board  have  appointed  a  deputation  to  meet  the  Board  of  Trade 
in  conference  on  the  question  of  the  introduction  of  electric  light 
into  the  boroujfh.  It  ia  stated  that  the  Port-OtaFgovr  Town 
Council,  <^)Ouro€k  Commii^tion.  and  the  North  Britiib  Efectrioity 
Cotopany  have  alio  been  a«ked  to  be  repreeonted  at  the  conference, 
which  will  be  held  in  London  towards  the  end  of  ApriL 

I^AriBf  CroflB  mnd  ftfcrmmd  Xleetrlelty  Sapply  C^iopaey, 
IilHUtedi. — We  uoderttAod  that  the  eight  w^ter  tube  boilere 
supplied  by  Meairs.  H.  Horneby  and  Sons  for  the  new  station 
erected  by  the  above  Company  on  the  south  fide  of  the  river  have 
riven  iuch  eatiifaction  that  fix  more  of  a  eimilar  eixo  and  type 
have  been  ordered.  The^e  boilers  are  of  300  h. p.,  and  generate 
steam  at  a  pretsure  of  I60lb.  per  square  inch,  They  are  fitted  with 
su^ierheatert. 

Bdiabnt-tb  —At  a  meeting  of  the  Electric  Lighting  Cominittee 
of  the  Edinburgh  Town  Council  on  the  29th  ult.,  it  was  resolved 
to  reeommend  that  the  charge  for  electric  energy  as  from  May  15 
iiex>  should  be  at  the  rate  of  3^d.  per  unit,  witb  the  ordinary 
diioounts  ;  that  the  charge  for  each  public  lamp  ehould  be  £14 
per  annum,  and  the  charge  for  mutor  power  l^d.  per  unit.  The 
present  price,  we  believe,  for  electric  energy  is  4d.  per  ooit,  and 
tor  the  public  lamps  i'lti* 

Bhlpleir.— A  short  time  ago  an  inspection  was  made  of  the 
Baildon  Bridge  Mills  with  the  object  of  considering  their  suitability 
as  a  station  for  the  generation  of  electricity,  the  milln  being  run 
by  water  power.  The  special  committee  appointed  to  deal  with 
the  matter  have  now  reported  that  in  their  opinion  the  price 
quoted  for  the  mills  was  far  beyond  their  eatimste  of  the  value  of 
the  premises  to  the  Council^  and  that  they  could  not  recommend 
the  purchase  of  the  milln. 

NettliiiliAm.— The  Special  Tramways  Committee  of  the  City 
Council  have  drawn  up  a  report  for  sabmifaion  to  the  Council  on 
Monday  next.  They  recommend  that  the  whole  system  be  recon- 
structed with  heavier  and  better-set  rails  ;  that  oertain  important 
eitensions  be  made  ;  snd  that  the  system  of  electric  overhead 
traction  be  adopted*  The  total  cost,  including  the  equiijment  of 
power  station,  cars,  car  sheds,  etc.  ^  is  estimated  at  £425.lXK).  The 
ultimate  extensions  contemplated  will  bring  the  mileage  of  the 
system  up  to  about  50. 

B#dftord. — The  deputation  appointed  by  a  meeting  of  electric 
light  consumers  have  interviewed  the  Electric  Ught  Committee  of 
the  Town  Council,  with  the  result  that  the  commiitee  anani 
moosly  decided,  in  view  of  a  probable  considerable  reduction  in 
the  wot  liing  expenses  and  tncreare  m  the  demand,  to  reduce  the 
priee  of  the  current  to  l^d,  per  unit  from  July  I  next.  The  ways 
and  mtans  of  improving  the  street- litfb ting  have  also  been  dis 
cussed,  and  steps  will  be  taken  to  considerably  increase  the 
illuminating  power  of  the  lamps  in  the  principal  streets. 

BaUl— At  the  last  meeting  of  the  Electric  Light  Committee  it 
was  resolved  to  insure  the  works  for  £2U.()00  at  Ss,  per  cent  Mr, 
Hammond  reported  that  good  progress  had  been  made  at  the 
works.  He  also  reported  as  to  the  modified  oon tract  with  the 
Eleotrlo  Construction  Company.  The  total  sum  was  now 
£3,091.  4s. »  as  against  £2  939  formerly  agreed  upon.  It  was 
explained  that  the  additional  amount  included  the  cost  of  six 
extra  lamp-posts,  (resides  having  to  do  with  the  proposed  brackeu, 
and  it  was  approved. 

Briglietiae.— The  Town  Council  have  decided  to  take  over  the 
electHc  lighting  plant  belonging  to  Mr  Brook  on  condition  that 
Mr,  BrcK)k  grants  (iennii*Mi(in  to  the  Corporation  to  attach  any 
additionjkl  overhead  wirtn  to  the  present  overhead  cables  without 
any  incrrane  in  the  rent  of  £I00»  ibe  Corporation  to  give  up 
tenancy  of  the  overhead  wires  on  six  mooths'  notice,  terminating 
at  the  end  of  the  year  of  tenancy  ;  that  the  Corporation  valuer 
attend  to  see  if  the  plant  is  in  f  qual  ooodition  as  it  was  when  it 
was  purchased  (ordinary  wear  and  tear  excepted)  ;  and  that  Mr. 
BrooK  pa^B  the  rent  of  the  premises  for  the  psst  six  months  he 
has  been  in  occupation. 

Leeds, --The  more  ade^iuate  service  of  electric  cars  on  the 
RoundhayKirkstall  section  of  the  Leeds  tramway  has  not  proved 
an  altogether  unmixed  blessings  Formerly  a  considerable  number 
of  wagonettes  were  plying  in  oppositton.  Since  the  Corporation 
put  on  the  full  numoer  of  electric  cars,  a.nd  gave  a  five  minutes' 
service  along  the  more  populous  portion  of  the  route,  the  com- 
peting  vehicles  are  no  longer  able  to  ply  profitably,  aiid  all  but 
two  or  three  have  now  left  the  road.  Also  the  'buses  betweeo 
Briggat«  and  Koundhay  Park,  and  between  Briggate  and 
OilMf1l#*  terrace  on  Hound  hay  road,  have  tuflered  seriously  from 
ibft  OOOIfWtition  of  th«  cars,  and  the  f«srvice  will  now  be  stopped, 
ukI  Hie  vehicles  and  hor«cs  sold  by  auction. 

MstwU  TM^pfteae  Compaajr,— The  Mutual  Telephone  Company 
has,  the  prospectus  states,  been  formed  in  Manchester  with  a  share 
oapiul  of  £2M).iMI0,  in  £5  shares,  divided  into  20,000  5  per  cent. 
eumuUtive  prelerenoe  and  30, OlM)  ordinary,  of  which  the  present 
issue  IS  H,UUO  of  the  preleienee  atid  V2Mn)  of  the  ordinary 
(£10400(1),  The  New  Matu^  Telef>koi»e  Syodioate»  whieb  has 
tttkm  the  neoMesiry  pnHMuarngf  alaiie  lo  oarnr  OQt  the  ebjeei  of 
Ibt  Compmny,  has  rwctifmA  i|>rniniiii  lo  apply  for  more  than  3.0Q0 


telephones  and  upwards  of  £50,000  of  shjkres,  but 
that  before  any  new  service  can  be  started  it  is  n^iomti 
a  license  from  the  Poet  Office,  whi<^h  is  to  be  eppil 
fiuf£ciont  capit&l    at  least  £80,000— Is  eubeeribed 

Aberdeen. —The  Churches  Committee's  rooott«Oi 
electric  lighting  be  introduced  in  the  Wesl  Psfioii  Cbi 
understanding  that  the  kirk  session  agree  to  pmf  isl 
expense  of  £160,  has  been  adopted  by  the  Totmm  Gooi 
meeting  it  was  suggested  that  in  intmdoeififf  tJio  I 
West  Church,  iho  Council  should  provids  lor  Mrli^ 
the  East  Church,  too,  because  they  would,  no  4o« 
application  soon  from  the  East  Church.  Electria 
a  church  would  soon  save  its  own  cost  in  painiing  ami 

Folkestone  Xleetrlelty  Snpp'F  0< 
pany  has   been   formed,  with  a   share  copiial  of 
into  10, CI^K»  ordinary  shares  of  £5  eaob.    T1ioiiii_ 
man   Spurgen  (chairman),   and   Mesvrs^  D..  Bakoi^ 
\V,  B.  Hopkins,  S.  Penfold  (the  Mayor  of  Foil 
Pursey  ;  Mr.  Fiederic  Hall  being  the sot^oiteri 
Company  is  formed  to  supply  Folkestone  with 
Corporation   have    the    right   to   purchase   si  ibo 
22.  or  29  ye&rs,  on  the  terms  stated  in  the 
of  the  works  is  a  little  to  the  west  of  Shor 
northern  eide  of  the  railway,  and  special  sidingp 
vided   by  the  railway  oomtiany   for  detrmiolnn 
expected  that  the  works  will  be  ready  loooamoa 
next. 

Sentliwatk.— At  theUst  meeting  of  the  Veelrvo 
a  letter  was  received  from  the   Bc»rd  of  Traile  is 
sent  by  this  Vestry,  expressing  regret  that  any 
should  have  taken  place  respecting  the  proposed  _ 
order  for  this  parish.     At  the  interview  wito  t^  Xi 
tioo  in  January  last,  there  was  not  any  pledge  gieiiB 
that  the  Vestry's  order  would  be  granted,  but  cJssi 
tion  would  be  considered.     To  revoke  the  ordoi 
the  County  of  London  and  Brush  FrojioolBl 
Company,  now  that  they   were   preparing  to 
visions,  would  press  very  heavily  upon  tbom,  i 
the  consumers  ;    nor  would  it  b&  equitable  to 
Should  the  company,  however,  fail  bo  carry  ont  i 
Board  would   fully   consider  aov  i^ppliootfin  . 
Vestry.     The  matter  was  referred  to  ooiimitU/0» 

FnrilnnieBt.--Tbe  Uoopposed  Bill  Oonttil 
Commons  have  paseed  the  Charing  Crass,  Soal 

Railway  Bill,  promoted  by  the  Charifltf  CiRMi, , 

stead  Railway  Company,  which  wee  ineorpomiod  Is 
purpose  of  cods  true  ting  an  undergroood  eMCtrk  rsili 
the  points  namod.  By  this  Bill  the  oompany  are  i 
extend  their  Charing  Cross  terminus  from  the  Qiotio 
to  a  point  under  Craven  street,  Strand,  Tbe  Bill  ilfl 
time  for  con»tructing  the  author  iscd  lioee  until  ^KS 
auihurtees  agreements  with  the  Sooth  Esetem  Bora 
and  the  London  and  North ►  Western  R*)lw»v  Cloi 
following   Bills   have  been   read  a  secnr  n  %1 

Lords:   General  Power   LHst^buting  i<  eol 

Supply,  Chelsea  Klectricity  Supplv,  Metn»poUtan  Stf 
The  following  has  been  read  a  third  tiow  iod  pOMii 
CTorporatton  rTfamways). 

Tlie    Breolu     System     of     UsdorgrensA    OaM 
Johnson  and  Phillips  have  »eot  us  a 
Brooks  tern  i -so  I  id   system   of   laying 
information  about  the  method  Itselt  is  not 
its  introduction  many  years  ago.     What  la  now  la 
ths   long   list  of  tesiimgnials    from  users  of 
cable  to  show   that  no  detarioration   whatever 
time,    but   that   the  insulation    impror«i  «tJLb 
remember  rightly,   objection   waa   Usksai   to  li 
account  of  t£e  low  insulation  real 
cables.      There    was    a    crsf.e    at 
rather  than  durability,  and   it  is  in  tkio  kftitr 
Brooks  system  excels.     At  will  be 
the  wires  used  are  covered  with  fibrous  oaateHsL 
the  pipe  s)stem  tilled  with  thick  oil  with  a 
than  water.     An  hydraulic  heed  is  kepi  on 
pipes  emptying  should  leakage  ooour, 

Waterloo  BtMfO,— In  July  last  tl^  Loodos 
aoc<?pted  a  propoeal  of  the  Charing  Ci 
Supply  Corporation   to  supply  light  to  WalorioA 
(Tsttern  of  desfgn  to  be  adopted  for  the  huape  to  ^ 
granite  parapets    and   tbe  abutments  ot  thm 
to  that  in  use  in  the  City,  wbioh  bee  ban  Hmm 
rays  of  light  satisfactorily,  and  to  obsooro  Ibo 
river,   which   may   be  dtaired   by  tibo 
the  convenience  of  narigatloa,    Tbo 
tbe  existing  ooliaoios  ond  s«ppl]hng  new  oom  lo 
of  tlie  work  hoe  bono  provided  for  m  nes%  T«ar> 
London  Coonty  Conndl,  and  it  >s  proi 
milted   for   tbe    lam|«  to  be   ereetod    on    1% 
approved  ;    that  Uie  Bridges  Commlttoo  bo 
tenders  for  the  supply  o^  iho  saino,  and  %hn4 
Council  t>e  if  iven  to  an  exponditort  of  £100  lo 
nection  with  sopplying  and  fixing  Iho  loapsw 

CreMneaoMtatU  tti^tia#,-AttJiolMm 

County  Council   tbe   Main   Uraln^o 
rei^Of  t,  and  reoommsnded  thaS  ibo  m^kmum  of  M,] 
by  the  Fioaooe  Committee  be  ooDtoeed,  and  iImi 
agree  to  the  inetnllaiioo  of  tboirtp  l|gbt  ei  tbt  O 
in  aocordaoce  with  tbo  drowiofs  pfiwsiiii  to  tif  j 
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1^  at  an  €0timated  cost  of  £7,000 ;  and  also  tbab  tenders 
I  for  the  eappLj  and  fixing^  complete  of  the  dyaamoe, 
ivitobboard,  and  prinoipal  maine,  and  also  for  the  supply 
K  of  tbe  sarvioe  mains,  wiring,  and  fittings.  This  was 
.  It  is  estimated  that  the  total  cost  of  the  electric  light 
a  will  not  exceed  £7,000.  Of  thi^  amqunt  it  is  pro- 
ohirge  to  maintenance  accoant  the  sum  of  £1,.'K)0,  being 
pisaXe  original  cost  of  the  gas  plant  which  will  be  super- 
ibikooe  of  £5,600  being  charged  to  capital  (short  penod) 
The  engineer  has  cer tiled  that  the  proposed  installation 
wn  the  value  of  the  buildings, .  machinery,  etc.,  for 
ilwoatfaU  works  by  £5,500  beyond  their  original  cost. 

r  Tiawwiy. — Mr.  Reginald  P.  Wilson's  report  to  the 
ndl  of  Dudley  on  the  traction  question  was  presented 
.  Mr.  Wilson  estimates  that  an  expenditure  of  £5,399 

mcesBsry  to  put  the  in-esent  track  to  Hart's-hill  in 
"be  oost  of  the  reconstruction  of  the  track,  with  4f  d.  S^in. 
the  supposition  that  the  old  rails  were  used  again,  would 

If  new  rails,  6in.  deep,  were  used,  the  cost  would  be 
nd  £13,150  if  the  rails  were  7io.  deep,  lees  £700  in  each 
Bialectf  the  old  rails.  The  length  of  the  track  from 
DM  to  Biehton's  Bridge  was  2^  miles.  He  estimated 
DOst  of  ooDstructiiig  the  track  from  Queen's  Cross 
rough  boundary  beyond  Bishton's  Bridge  would  be 
Ih  rails  dm,  deep,  and  £11,452  with  rails  7in.  deep.  His 
f  the  cost  of  electrically  equipping  the  two  lines  was 
a  considered  the  present  service  on  the  Dudley  and 

•  tramway  insufficient,  and  that  the  Corporation  would 
itart  with  a  15  minute  service  on  each  of  the  proposed 
nming  that  the  Corporation  determined  to  carry 
ole  of  the  work  themselves,  the  total  capital  expen- 
id  amount  to  £49,402.  He  estimated  the  annual 
I  at  £9,516,  made  up  as  follows  :  £5,250,  traffic 
vages,  and  power  at  fid.  per  car  mile,  including 
current  at  2^.  per  unit  ;  £1,053,  maintenance  of 
head  wires,  poles,  etc.,  being  at  the  rate  of  2^'  per 
I  ootlay  of  £42,152;  £fi50,  maintenance  of  cars  and 
laibe  at  the  rate  of  10  per  cent,  on  £6,500 ;    £2.562 

sinking  fund  at  the  rate  of  5^  per  cent,  on  a  loan  of 
'be  tra£Bc  receipts  at  Is.  3d.  per  car  mile  he  estimated 

This  would  leave  a  net  profit  of  £3  908  after  allowance 
made  for  interest  and  sinking  fund.  He  did  not 
the  Corporation  should  have  any  hesitation  in 
I  take  over  the  tramways  and  work  them  them- 
Bg  that,  apart  from  the  question  of  profit  refult- 
le  undertaking,  the   interests   of   the   iobabitants  of 

the  surrounding  districts  would  be  better  served. 
h  Electric  Traction  Company  were  to  construct  a  line 
leath,  the  Corporation  ould  insist  on  supplying  them 
sal  eners^y,  seeing  that  they  had  a  provisional  order 

the  right  to  the  monopoly  of  that  commodity  within 
He  should,  therefore*  advise  the  Corporation  to  oppose 
of  the  Light  Kailway  Commissioners  before  the  Board 
the  ground  that  the  Corporation  were  themselves  about 

the  line  in  question.  The  report,  together  with  the 
itioDS  on  it  by  the  committee,  were  carried  unanimously, 
kuporation  of  Dudley  are  going  to  oppose  the  applioa- 
kitish  Electric  Traction  Company,  and  also  intend  to 
trio  lighting  and  traction. 

;lWB9li.— Tne  Board  of  Trade  has,  after  modifications, 
16  order  made  by  the  Light  Railway  Commissioners 
the  construction  of  light  railways  between  Flam- 
i  Bndlington  in  the  East  Riding.  The  work  will  be 
shortly.  Messrs.  Siemens  Bros,  and  Co.  and  Messrs. 
)roe.  are  the  cotatractors  for  the  electrical  plant  and 
k,  the  civil  engineer  being  Mr.  Myers- Bes wick  and 
d  engineer  Mr.  Bernard  Drake.  Apart  from  the 
affic,  which  is  considerable  in  the  season,  the  intro- 
lis  line,  iq  expected  to  have  an  important  bearing  on 
diiBtry  of  the  North,  for  it  is  stated  that  frequently 
eannot  enter  Grimsby  will  deliver  their  fish  under  the 
amborbngh  Head  as  soon  as  facilities  for  transport 
Light  Railway  Commissioners  have  submitted  to  the 
ide  for  confirmation,  under  the  Light  Railways  Act, 
r  Doade  by  them  for  the  construction  of  a  light  rail- 

Fonntainhall  and  Lauder,  in  the  counties  of  Mid- 
Berwick.  The  capital  of  the  company  is  to  be 
,800  shares  of  £10  each.  Towards  this  the  North 
ri^  Company  have  agreed  to  subscribe  £15,000,  the 
eil  of  Berwickshire  £15,000.  and  the  Town  Council 
bargh  of  Lauder,  £3,000.  The  first  directors  of  the 
to  be  the  Marquis  of  Tweeddale,  the  Earl  of  Laudes- 
r.  George  Dalziel.  The  North  British  Railway 
1  the  County  (k>uncil  of  Berwickshire  are  each  to 
director.  The  line  will  be  10  miles  1  furlong,  or 
a  leogtb,  and  is  to  be   constructed  on  a  gauge  of 

is  to  oommenbe  in  the.  parish  of  Stow,  in  Mid- 
a  junction  with  the  Hawick  branch  of  the  North 
ay,  and  to  terminate  at  Waterloo- place,  Lauder.— 
f  County  Council  have  passed  a  resolution  to  the 
fliy  are  of  opinion  that  the  electric  line  from  Garth  to 
tmld  be  on  the  sea  or  south  side  of  the  Menai-road, 
aael  retained  to  appear   before  the  Light  Railway 

*  be  instructed  to  apply  that  the  line  should  be 
rdingly. — The  Board  of  Trade  has  also  confirmed  the 
ioaetruetion  of  a  line  from  Congresbury  to  Blagdon, 
dm — The  Light  Railway  Commissioners,  the  Earl  of 
ttG.«  aod  Colons  Bonghey,  R.E.,  C.S.L,  held  an 
W^jBOth  olt.  into   the   application  by  the  British 


Electric  Traction  Company,  Limited,  for  an  order  to  lay  a  light 
railway  or  tramway  through  the  main  streeta  ol  Airdrie  and  Cokt-. 
bridge  in  terms  of  the  Light  Railways  Act.  tt  is  proposed  to  have 
a  gauge  of  3ft.  6in.,  and  to  work  the  line  by  electrical  energy  on 
the  overhead  system.  It  would  be  a  single  line  with  passing  pUcea. 
The  Chairman  said  that  apparently  the  scheme  was  much  desired 
in  the  district  and  by  botn  the  local  authorities,  and  the  Com* 
missioners  would  be  happy  to  report  to  the  Board  of  Trade  in 
favour  of  the  order,  although  ths  settlement  of  two  or  three  points 
would  have  to  come  on  for  consideration.  It  was  arranged  that  a 
clause  similar  to  that  in  the  Dudley  order  would  be  put  in  in  the 
interests  of  the  gas  and  water  companies'  pipes. 


PROVISIONAL  PATENTS,  189& 


Mabcu  21. 
•77S.  ZmprovemeBta  In  ana  reiattng  to  street  lanteraa  tor  tlio 
reeoptlOB    of   Inoaadeaoeat     electrlo     lampa,      John 
Edwin  Siewart,  Imperial-chambers,  Albert-street,  Derbyl 
6SS1.  Improwamktm    in    eloetile    miBers*    lamps.       William 
Outterson  Wood,  77,  Chancery-lane,  London.    (Complete 
specification.) 
6834.  Zmprovementa  in  aafistsr  devioea  for  nse  in  ooBneotton 
with   htgh'tenaloii   eleetrio   oondootors.      Charles    H., 
Wordingham,  26,  Victoria-street,  Westminster,  London.  - 
6865.  Improrementa  in  eleetrio  eondnetors  and  in  appUaaeea 
for  makiag  oonneotlona  with  same.    Joseph  Devonport 
Finney    Andrews,    45,    Fulham- park-gardens,    Folham^ 
London. 

March  22. 
e»M.  Improved  details  of  eleetrio  tramways  and  railways. 
William  Aldred  and  George  Carr,  5,  Brightside  Bank, 
Brightside,  Sheffield. 
6908.  ImproToments    ia    eleotrio    plug    coaneetors.      Albert 
Edgar  Tanner  and  George  William  Lowoock,  78,  King- 
street,  Manchester. 
6983.  ImproTomeiits  la  phonographs.    Georse  Volentine  Gross, 

111,  Hatton  garden,  Lundon.     (Complete  specification.) 
69M.  A  method  of  and  fttraaoo  for  the  oontlnnous  molting  of 
glass    h/    oloetrloltsr.      Franz    Heinrich    Becker    and 
Ludwig     Schreyer,     70,     Wellington -street,     Glasgow. 
(Complece  specification.) 
6954.  Improved    holders    for    eleetrio    lamps.     John    Crake 

Vaughan,  70,  Chancery-lane,  London. 
6989.  ImproToments    1b    oleottloal    meaaarlng    lastrumentB. 
Edward  Weston,  45,  Southampton-buildings,  Chancer^- 
lane,  London.     (Complete  specification.) 
6996.  Improrementa    In    oleotrloal    measnrlng    Instmmonts. 
Edward  Weston,  45,  Southampton -buildings.  Chancery- 
lane,  London.     (Complete  specification.) 
6991.  Improvements    In    eloettloal    meaaarlng    InstrnmsBta. 
Edward  Weston,  45,  Southampton-buildings,  Clianoery- 
lane,  London.    (Complete  specification.) 
6998.  Improvements   la  eloetrometors.      Edward  Weston,  45, 
Southampton-buildings,  Chancery-lane,   London.     (Coni- 
plete  specification.) 
7616.  Improvements  In  telephone  tranamlttora.    George  Fiegle 
Payne,  65,  Chancery-lane,  London.    (Complete  specifica- 
tion.) 

March  23. 
7687.  Improvements     In     dynamo-eleotrlo     generators     and 
motors.     Sidney   George   Brown,    1,    St.    John's-roed, 
Chelmsford. 

7687.  Improvements  relating  to  plug  switches  and  ping  oo»* 

noetlons  for  the  control  and  distribution  of  .eleotrio 
onrrents.  Harold  Faraday  Proctor  and  John  Rutherford 
Blaikie,  13,  Burlington-road,  Redland,  Bristol. 

7688.  An  approved  method  of  preventing  the  oorroslon  of 

eleotrio  battery  oonneotlona.  Walter  Robert  Underbill 
and  Percy  Wilbraham  Nor  they,  28,  Victoria-street, 
Westminster,  London. 

March  24. 
7189.  An    Improved  meana  of  generating  eloetrloal  energy. 

Thomas  Holmes,   Albion   Holmes,   and  George  Sookett 

Holmes,  10,  St.  George's-crescent,  Liverpool. 
7166.  An  eleotrio  looomotlve.    Herbert  Luzerne  Todd  and  Ernest 

Harker,  53,  Elmore-street,  Essex-road,  Islington,  London* 
7168.  Improvement  In  apparatus  for  eleotrio  signalling  and 

adJunoU  thereto.    Felix  Benedict  Herz^g,  1,123,  Broad* 

way.  New  York. 
7176.  Improvements  la  or  In  the  oonstruotlon  of  Oleotrloal 

storage  batterlea.    Francis  Fane  Yeatman  and  Walter 

Donovan,     31,     Southampton-buildings,    Chancery-lane, 

London. 


7179.  Improvements  In  telephone  posts  or  stations.  Pierre 
Germain,  60,  Queen  Victoria-street,  London.  (Date 
applied  for  under  Patents,  etc..  Act,  1883,  Sec.  103^ 
Sept.  1,  1897,  being  date  of  application  in  France.) 

7193.  Improvements  In  or  relating  to  primary  eloetrloal 
hattorlea.  Alfred  Julius  Boult,  IIU  Hatton-gardon, 
London.  (Jules  Cerpaux  and  AmiUi^e  Wilbaox,  Belgium. } 
{Complete  speoifioation.) 
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TIM*  Impr^T^d  wmll  sookvt  Aad  pUMg  ter   citoetrloal  flttlQg«, 

Leonard  G&orge   Tate,    18,    Backlof;  ham -street,   Strand, 

London. 

MAitcH  25. 
7fiiiL  ▲  «^lBC  p««rer  appllAsoe  fbr  tiklng  the  plaoe  of  steAiu* 

•toolrtolty,    and    hor»e    power.       Richard    Lewi  a,    56, 

Station  road,  LUnelly,  Carmarthenshire. 
ffldt,  Ab  apparatua  or  Improved  aiaaner  of  meiULa  for  deter- 

mlulng  or  aaoortalnliiK   t.lie   velocity   of  air  ourronta 

Id  ooa>  mlaea  and  other  altaatlona  l»7  novel  eleotrloal 

and  other  meana.     Joseph  Thompaon^    10,  iilamorgan 

street,  C  anton^  Carditf. 
tuts,  ImpioTomeiiU    In    mtoera'    lat&ps   and    apparatua    for 

eleotjloailj  llghtlsg   the   same.     Samuel  Harrifoo,  6, 

Lord  etreet,  Liver|>Qol. 
TIM.  HtflireBtlal  eloctrle   tranafonnatlon   apparatua.     Henry 

Harioeton  Leigb,  22    Son thampton  buildings,  Chancery- 

lane,  London.     (Payl  Lemaire,  France.)] 
tttft.  Improvements    In   and   relating   to    eleotrloal    aconmo- 

lators.     Joseph  Tabrar  and    WiUjam   Waller,  ^(K).  High 

Holborn,  London. 
TS06.  Improvements  in  eleotrteal  bull's-eye  lanterns.    Jo«epb 

Tabrar  and  WjUiam  WalJer,  3«Mi,  High  Hoi  born,   London, 

MAHru  t20, 
731(k.  A  divided  oyllnder  dynamo.    Williim  Doherty,  9,  Venae- 

Btioet,  Liver[»ooL 
7383.  Improvements  In  the  conatrtnotlon  of  plates  for  eloctrleal 

aecnmnlators   or   storafto   batteries.      Erneat    Merian, 

57,  Barton  arcade,  Manchester. 
73i7,  Improvements  In  or  relating  to   eleotrle   Indloato  s    or 

ananiiolatora.     Alfred  Juhus  Boult,  111,  Hatton  garden, 

London,     (The  Antwerp  Telephone  and  Electrical  \Vork«, 

Belgium.)    (Complete  ?pecificauon.) 
7tt4«  Ssfstem  of  lever  diawbrldges  with  ove  head  ooidnotors 

for   e'eotrlo   railways,      Alfred  Clemente,   H3,    Cannon- 

BireeN      London.        (Union     Elektricitiite  -  GeeelLachaft, 

Germany.)    (Complete  ipecification.) 
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SPECIFICATIONS  PUBLISHED. 
is9t;, 

Xlsotro-meohanloal  Indioattng  and  recording  i^pMratns. 

Vemon  and  Ro*«» 

1897. 
Kleotrlc  battertoa.  l>obell. 
Method  of  and  apparatus  for  ut  I  Using  eleotrle  energy. 

Cox. 
Combination     watoh-staad     aoonmnlator 

bftttery  and  eleotrle  lantern.     Walling. 
Apparatos  for  electrolysing  sodium,  chloride,  or  other 

salts.     Taylor,  Cooke,  and  Montgomery, 
Seoondary  battetles  or  acoumutators  and  manufaetnre 

thereof.     Mar<{UHnd. 
Apparatus  for  controlling  the  action  of  elsotrto  motors 

at  a  distance.     Smith  and  Elphin^tone. 
Means  for  conducting  electricity  along   railway  trains 

for    the    put  pose    of    oommonloatlon    and    lighting. 

Taylor  and  Duckworth. 
Electric    traction    and    apparatus    employed    therein. 

Vedovelli. 
Xleetrlc  lampholders  aed  cenneotors.    Verity >,  Limited, 

and  Cotterell, 
Supports    for    Inoandescent   and   other   electtle  lamps. 

Keep. 
Telegraph  cables  or  the  Uke.     Hall. 
K'eotric  arc  lamps.     Boult.     {Pellet  and  Dl-jardjn.) 
Kiectromagnetic  cut-in  and  cut-out,     Liihne. 
Electric    fiimaoes.      Roberts,     (Date  applied    for  under 

Iniornatiooal  C<»nvention,  Dec.  29,  1896.) 
Eleotrle   railways  and   tramways  with  overhead   e^n* 

ductors.     Short. 
Eleotrle  oonduetor  wire  oonnectors.     Shultea, 
Application    of   electrodes    in    electrolytic    prnrmisiot 

Strocker  and  Sirecker. 
Process  f«r  preparing  Insoluble  or  hardly  soluble  salU 

from  metalllo  anodes  by  electrolysis  of  aciueous  solu- 
tions coDtalnlng  two  salts,     Strocker  and  Streckr*r. 
Production    of    protoxtdoe    and    OMldes    or    of    hydro* 

protoxidos    and    hydroxldoa  from  metanse  aaodoe  by 

eloctrolysle  of   alkaline    aalt   solutions.     Strtcker  and 

Strecker. 
OeUlng    roses    and    similar    nttings    for    eleetrte  tight 

aervloe.     Tanner. 
Apparatus  fbr  treeing,  lighting  and  extinguishing  gas 

bnminrs    at    a    distance    by    means    of    eleotrlclty. 

G  uyenot. 

imn. 

Baldsrs  fbfr   tnoandeeoent  eleotrlo   lamps.    Jaeger  and 
Dendor. 

tad  r«eerding    apparatus    applicable    ta 


TRAFFIC  RECEIPTS- 


Dover  Tramways,  »-Th6  traffic  reoeipts  for 
March  26  were  £llt.  9a.  8d,  The  total  rsei 
1898  are  £1,277.  IHi.  7d.     The  mileaflif  opao  at 

Bristol  Tramways.  ^The  trsUSe  rolofns  for 
March  25  were  £2,379.    14«.   7d.,  eompared  witb 
for  the  oorreepODding  period  of  last  year, 
£171.  15».  2d. 

Birmingham  Tramways,— The  tralBQ  rtCiipiS 
ending    March    26    were   £3,369.    Ida.    5d.,    se 
£3,529.    19a.    Od.   in  the  corresponding  week   in  I 
decrease  of  £160.  Ha.  7d. 

Idverpool  Ovarhead  Ballway. — The    trsJ&e 
railway  for   the  week  ended  March  27   amounKd  I0 
compared  with  £1,336  in  the  corresponding  wedk  of 
year,  being  a  decrease  of  £33. 

City  and  South  Iiondon  Baaway.^Th«  retaraa 
ended  March  27  were  £1,IK>6,   comparnd  witJi  £874  for 
spending  period  of  last  year,  being  an  ipcresss  of  £tt 
receipta  for   the    half-year    amount    to  £13^801 
£13.791  for  the  correaponding  period  last  year,  ' 
of  £HH>. 

South  Stallbrdshire   Tramwaya.— The  traffic 
week   ending  March   25  were  £562.   lla.  Sd.,  as 
£605.  Ua.  lid.  in  the  oorreaponding  week  ol  tJM 
The   aggregate   reoeipts   for   the   year  are  £6^^^ 
against    £6«875.    .3s,     8d.    in    the    oorroepondlnf 
previous  year. 

Dublin  S.D.  TramwAyiwThe  traffic   receipts  lor 
ending     March    25    were    £414.    lie,    4d.«    as    < 
£476   194.  ICkl.  in  the  corresponding  week  in  tbo 
being   a  decrease  of   £62.  Ss.  9d.     The  oiambor   ol 
carried   was  69,266  in   1896  and  72,76S  in  1897.     Hm 
retaroa     up    to  date  are   £4,793.    9a.  Ud.»    as 
£5,146.  13a.  8d.  last  year,  being  a  decree  so  of 
mileage  open  is  the  came  as  last  year— viK.«  S 


GOHPAHIES'  STOCK  AND  SHAU 


Nana 


BtrmlDcbam  Ktaetrlo  Supply  ( 
Bruah  Cottipuiirf  Ordinary    .. 
Koo.  Cam  t  6  p«r  eeet  Ftit. 


-4I  par  oanL  Dabaotar*  Stock  ...... 

-  a  par  c«Dt  f  tid  Debeatora  Steak , , 
ar'i  Cabla  Compaoy,  Dabaatarea  . , . . 


.*••«••««••••• 


Ordlaar; 
OtDtral  LoodoQ 


Ldii 


'ay.  Otdlaaiy 


Fr«f.  Bair-dharaa 


fbarlaf  Croaa  aad  BIfaiid « 

41  par  oant  Com.  Fret     *#.. 

Obaiaaa  KlaotHdty  Company   ...•^^ ».. 

— ^—  it  par  eaat.  Dabaatsrei ...^ 

Cltj  oi  London.  Ordlaary .....•.««•• 

PtoT.  Cart  •0,001-100,000 

fl  par  cant  Camaiatl?a  Prai.  ...,••.. 

1  par  oaat.  Dabaotara  Stoek 

Oily  and  Aoaih  Locdoa  Ballway,  ConaotldaSad 

1  par  eaat.  Dabaotara  Stock 

-  '■    t  paroant  Fraf.  Sharaa....... ....... 


€.:>iuit7  of  Loadoa  aadfiroab  Woflncdal  6a, 

— '^  6  per  oaot.  Cam.  Prat!    -.* 

Crotnptoo  and  0».,  T  p«r  oaat.  Cam.  PraC. 


■ilaao 


>  ft  par  eaot.  Dabaataraa  . 
and  SHI 


fiwaa  Uallad  Ordlsaiy . . . . .. 

Ipereaol.  Dabaolaraa 

<  par  caot.  Deb.  SloGk,  Bed.. 

itaotrie  Cooatmatloo,  limtlad  . . . .  ^ . . 

T  per  eaDW  Oioaslative  fMl  . . 

«  ear  cmot.  Parp.  Ut  Motl  Deb 

Slmora't  Copper  Dapaattlag. .,. 

Ilmorai  WIra  Oompaay ,.«. 

W.  T.  Bania7'>  T«l«paph  Waafea,  Ordlaaff 

7  p«r  canL  Fraiarsaaa  ............ 

^ 4|  paf  aaoL  Dabeataiea .4 

Hoaaa-UKUoeaa  Ooaaseay,  Oidlaary 

^ T  peraeot.  rrmBtaaaa 

ladU  Robber  aad  eatia  Peroha  Warts  ..  •, 

44  par  oaat  Debaetaraa   

KaiuiBftoo  aad  Kal^tabrldta  Ordlaaay , . . , 

6  par  eaat  Pffafl 


••*.*••••% 


i«  **•••«•» 


LODdoa  llactzlaSapplr,  Ofdlaary. 

liatropoTltao  Uaottfotspplf .  Limltad,  Oid,^  3te.  101 

U  per  aeat  rMMoftgagt  OebaeloraiMart 

i  TalaplMiae,  Oidlaary .,... 

e  pw  aeat  Osa.  fttil  Fral .  * . . . 

i  p«r  cast.  cum.  Seeead  Ptref, 

i  par  east  IToa.  On.  Tbird  fiai. 

KoIUdc  fflUOMipai . 
Ofl«»tal,  Uiilled,  dl 


•*««***•«• 


£44  thKTf* 

OriaataJ  i  aleph<>D«  aad  1  _      , 

Eoyal  Siacincai  Compaay  of  Moatraal 

44  p«r  c«nt,  nrti  Kharia  MudgSia  0 

SoQtli  Looaon  Ele<tr'c  Supptf ,  UTdlnatT    .. .. 
at  Juaaa  I  ud  fall  Mall.  Umitad,  Urdlaory 

^— T  par  eaat  free,      ...........* 

i  pw  tn  '  "*  "^  ' 
Telaciaob  Oooae 
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NOTES. 


L — Mr.  Arthur  Wright,  the  electrical  engineer 
Brighton  Corporation,  has  accepted  the  post  of  con- 
{dsctrical  manager  of  the  British  Thomson-Houston 
any,  Limited.  By  the  recent  arrangement  made 
the  Brighton  Corporation,  Mr.  Wright  will  hold  both 
ntments  at  the  same  time. 

tnirays  in  Great  Britain.— It  appears  from  a 
mantary  return  issued  on  Friday  by  the  Board  of 
itltttthe  total  capital  expended  on  tramways  in  the 
i  Kingdom  till  June  30  last  was  £14,782,700,  as 
ind  irith  £4,207,350  in  1878.  The  total  length  of 
pen  was  1,031  miles ;  the  number  of  horses  employed 
f,342;  the  number  of  locomotive  engines  belonging 
Dwsy  companies  was  492 — a  smaller  number  than  in 
fee  preceding  years ;  while  the  total  number  of 
[en  carried  was  788,000,000,  being  the  highest 
3rd.  The  net  profits  were  £1,037,140.  Of  the 
miles  of    tramwajrs  open,   367  belonged  to  local 

Mfl  Rlvetinff. — The  opening  meeting  of  the  thirty- 
988ion  of  the  Institution  of  Naval  Architects  was 
(t  week  in  the  hall  of  the  Society  of  Arts,  John- 
idelphi  The  president,  the  Earl  of  Hopetoun, 
the  chair.  A  paper  by  Herr  F.  Yon  Kodolitsch, 
ig  a  new  electrical  riveter  devised  by  himself,  was, 
bsence  of  the  author,  read  by  the  secretary.  The 
Jited  that  for  the  last  two  years  the  author  had 
)erimenting  on  electric  riveting  machines  and  had 
dcceeded  in  bringing  out  a  type  of  machine  quite 
of  superseding  the  two  systems  already  existing — 
draulic  and  pneumatic  riveting.  There  was  no 
!e  in  the  quality  of  the  work  done,  but  the  quantity 
electric  system  was  considerably  superior.  The 
machine  closed  12,000  rivets  in  a  day  of  10  hours 
I  labour  of  three  men  and  a  boy. 

iway  Iiegislation.  —  Our  contemporary  the 
utvxijf  Review  sums  up  the  reasons  for  our  deficient 
r  system  as  follows  :  "  The  municipalities  (in 
)  have,  in  fact,  been  so  afraid  they  would  in  some 
out-bargained  that  they  have,  as  a  rule,  fairly  over- 
themselves ;  and  now,  after  a  lapse  of  20  years, 
t  naturally  served  by  undeveloped  lines,  with  anti- 
ippliances,  simply  because  they  made  it  the  distinct 
of  the  companies  operating  those  lines  to  provide 
better.  Human  ingenuity  does  not  seem  as  yet 
devised  any  tenure  under  which  men,  much  less 
ions,  will  develop  a  business  with  the  same  degree 
prise  when  they  are  working  for  the  ultimate  advan- 
others  as  when  they  are  working  for  themselves." 
temporary  might  add  that  the  Light  Railway  Act 
he  path  of  the  tramway  engineer  much  easier.  The 
UQway  Commissioners  are  most  indefatigable  in 
the  work  on,  and  we  hear  that  during  one  week 
irent  local  enquiries  were  held  by  them.  Childish 
Ds  which  before  the  Parliament  bar  are  used  to  waste 
e  promptly  disallowed  by  the  Commissioners,  and 
liinesslike  procedure  saves  much  time  and  expense 
oeemed 

atkm  Teiegrapliy. — It  will  be  remembered  that 
experiments  were  made  by  Mr.  W.  H.  Preece  and 
Gavey  in  induction  signalling  between  Laver- 
int  and  the  Flat  Holm.  Now  a  permanent  system 
Ding  by  means  of  magnetic  induction  has  been 
•d  between  these  points.  Permanent  lines  of 
fper  wire  have  been  erected  parallel  with  each 
•  beiiig  on  the  flat  Holm  and  the  other  on  the 


mainland,  and  the  effects  produced  by  electromagnetic 
induction  are  such  that  Morse  working  from  point  to  point 
can  be  carried  on  with  the  greatest  ease.  Not  only  has  a 
great  improvement  been  effected  by  the  use  of  very  large 
copper  wire  on  the  line,  but  the  instruments  employed 
have  been  altered  so  as  to  embody  several  important 
desiderata.  The  passing  of  the  current  from  the  electric 
motor  used  in  signalling  produces  through  space  a  humming 
sound  in  the  receiver  at  the  distant  end,  and  the  words, 
which  are  transmitted  from  a  Morse  key  in  the  usual  way, 
are  read  off  with  the  greatest  ease.  As  numy  as  40  words  a 
minute  have  been  transmitted  without  any  necessity  having 
arisen  for  obtaining  a  single  repetition.  The  experiments 
have  again  been  conducted  by  Mr.  Gavey.  The  communi- 
cation with  the  Flat  Holm  has  now  been  in  operation  for 
several  days,  and  the  working  so  far  has  been  uniformly 
excellent. 

Water-Tnbe  Boilers. — The  efficiency  of  the  water* 
tube  boiler  needs  no  further  proof  now,  but  the  coal  con- 
sumption trials  which  have  lately  been  carried  out  on  the 
new  cruiser  "Diadem"  are  worthy  of  note  because  of 
the  size  of  the  boiler  installation  and  the  high  economy 
realised.  The  "Diadem"  is  a  smaller  edition  of  the 
"  Powerful,"  which  was  of  14,000  tons  displacement  and 
26,000  h.p.,  the  displacement  in  the  present  case  being 
11,000  tons  and  the  horse-power  16,000.  Like  the 
"Powerful"  she  is  furnished  with  the  Belleville  water- 
tube  boiler,  and  carries  such  improvements  in  the  way 
of  economisers  for  heating  the  feed  water  and  higher 
steam  pressures  as  were  suggested  by  the  memorable 
boiler  tests  on  the  older  ship.  The  best  results  were 
obtained  on  a  30-hour  test  at  12,500  h.p. — three-fourths  of 
the  full  power — when  the  coal  consumption  worked  out  at 
I'SOlb.  per  indicated  horse-power  per  hour.  It  is  doubtful 
if  this  low  rate  is  ever  realised  in  the  navy  with  the 
cylindrical  boiler,  and  it  is  rarely  reached  with  the  same 
type  in  the  mercantile  marine.  The  "Powerful"  using 
the  same  boiler  burned  l*83lb.  on  a  |-h.p.  trial  and  the 
"  Terrible  "  l-711b.  The  steam  pressure  on  the  "  Diadem  " 
was  2801b.  at  the  boilers  and  2451b.  at  the  engines,  and 
these  pressures  were  maintained  with  little  variation 
throughout  the  trial. 

Wliat  We  Are. — Three  associations,  dealing  respec- 
tively with  street  railways,  gas,  and  electric  light,  recently 
held  a  convention  in  Laredo.  The  Mayor  welcomed  the 
members  in  the  following  glowing  terms:  "The  city  of 
Laredo  bids  me  greet  the  stranger  within  our  gate,  not  as 
a  foreigner,  but  as  a  guest  and  friend,  for  whom  nothing 
that  we  have  is  too  good,  and  never  was  a  behest  more 
gratefully  obeyed.  When  I  say  *  Welcome  1 '  I  would  wish 
you  to  understand  it  in  that  generous  hospitality  that  it 
bears  in  our  own  south  land.  We  shall  endeavour  to  bear 
substantial  testimony  to  the  fact  that  we  are  not  unmindful 
of  the  compliment  and  honour  bestowed  upon  us  in  the 
selection  of  our  city  for  your  convention.  These  words, 
my  friends,  are  not  addressed  to  you  as  lip  tricks,  and  in 
no  spirit  of  time-serving  or  apology.  The  marvels  of  your 
electric  currents  outrival  all  the  magic  of  necromancer  and 
alchemist.  You  are  compelling  nature  to  reveal  the  secrets 
which  she  has  so  artfully  concealed.  Your  science  is  the 
magnet  of  our  times.  It  woos  the  thinker  and  the  worker 
alike;  it  opens  careers  and  pays  rewards  of  dazzling 
brilliancy.  Ever  since  Edison  has  made  our  life  almost 
automatic  and  your  science  so  alluring,  devotees  have  been 
flocking  to  it  by  the  thousands.  The  marvellous  triumphs 
of  electricity  have  been  as  beneficent  as  they  are  great 
You  have  in  myriads  of  ways  ministered  to  our  comfort. 
You  are  the  benefactors  of  our  race,  and  the  civilised  world 
is  gazing  with  amazement  upon  the  wonders  of  your  inven 
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1  gH.  Replying,  Mr.  de  Grave  said  that  he  would 
MB  Uie  result  of  firing  a  detonator  in  coal  gas.  He 
idnr  afraid  it  would  ignite  the  gas. 
wki  la  Kleotrioal  Tramway  Work.— Mr.  C.  L. 
Mi  Dallaa  read  a  paper  on  the  above  subject  before 
qpvH  in  Laredo,  Texas,  from  which  we  cull  the 
ffDg  ideas  as  to  cranks.  Chaff  of  this  kind  is 
ip  die  best  method  of  preventing  erroneous  ideas 
ojitdlising.  Thus  we  learn  from  the  author  that 
nare  engineers  and  engineers.  We  have  those  who 
I  certain  kind  of  oil  and  a  certain  kind  of  waste  that 
t  only  oil  and  the  only  waste  they  can  work  with, 
hire  engineers  who  have  made  up  their  minds  that 
■  people  who  naturally  come  under  their  authority 
ie  only  people  who  can  do  the  work— frequently  they 
thdres  and  social  friends.  A  great  many  of  our 
m  are  totally  unwilling  to  try  anything  new  ; 
I  other  hand,  we  have  them  just  as  bad  in  the 
direction,  in  that  they  are  always  trying  something 
nd  spending  their  time,  which  is  the  company's 
,  in  experimenting  upon  paths  never  heretofore 
Dynamo  tenders,  as  a  rule,  are  fairly  progressive, 
ffm  of  crankiness  being  that  they  are  always  patch- 
1  never  wflling  to  get  new  part?,  or  that  they  always 
iw  parte,  and  are  never  willing  to  make  use  of  the 

new  shapes  and  new  combinations.  Linemen 
tly  get  an  idea  that  they  own  the  earth  and  the 
I  above,  particularly  the  latter,  and  that  they  have 
;t  right  to  drop  wire,  insulators,  monkey  wrenches, 
ler  tools  that  have  a  considerable  attraction  towards 
th  upon  the  heads  of  innocent  passers-by,  thus 
g  on  damage  suits  that  by  our  laws  are  not  only 
i  of  heavy  results  against  the  corporation,  but  are 
f  stimulative  to  that  end.  We  now  come  to  the 
ry  or  auditor,  whose  crankiness,  if  developed,  is 
he  line  generally  of  spending  lOdol.  to  save  one  cent. 
,  next  in  importance  to  the  fireman  we  have  the 
1  manager  president,  the  executive  head  of  the  con- 
'hD  too  often  has  no  knowledge,  either  theoretical  or 
al,  of  the  business  in  which  he  is  engaged,  and  in  a 
M  baa  not  discovered  this  fact.  It  is  lamentable 
only  the  first  condition  exists,  but  where  the  first 
xmd  conditions  are  found  in  combination  it  leaves 
spuiy  'poor  indeed.' " 

lUsff  CoBoert. — A  grand  Bohemian  concert,  given 
I  combined  staffs  of  the  City  of  London,  Metro- 
,  and  London  Electric  Lighting  Companies,  was  held 
I  Slat  ult  at  the  Freemasons'  Tavern,  Oreat 
itreet^  W.C.     Mr.  F.  Bailey  acted  as  chairman  and 

Cecil  Bull  as  vice  chairman.  The  committee 
d  Messrs.  J.  L.  Dyson,  F.  B.  Aspinall,  D.  Wilson, 
Ungton,  R  A.  Chattock  (hon.  treasurer),  A.  W. 
OD  (hon.  secretary),  F.  Dew,  C.  K  Davies,  etc.  A 
ong  programme  was  opened  by  the  orchestra  with 
Bohemian  Girl"  overture.  A  quartette,  entitled 
nrear  to  be  Good,"  was  then  given  by  the  Opera 
1  "The  Promise  of  Life"  and  "Nobody  Else" 
excellently  rendered  by  Madame  Belle  Cole,  the 
long  receiving  an  encore.  Songs  from  well-known 
wen  well  in  evidence.  Miss  Gaston  Murray  giving 
Ue  Bit  of  String  "  ("Circus  Giri")  and  "  A  Monkey 
Stick "  ("The  Geisha").  Miss  Jessie  Hotine  also 
"Be  Wise  in  Time"  ("Dorothy")  and  "The  Jewel 
tt"  ("Geisha"),  and  sang  with  Mr.  Black  a  duet 
tke  "Yeoman  of  the  Guard"  A  ventriloquial 
I  was  given  by  Mr.  F.  Bussell,  and  Mr.  W. 
kir  greatly  amused  the  audience  by  a  silent 
llioa  of  a  political  meeting.  Musical  sketches  were 
Vf  Mr.  C.  Ckmyen,  and  were  much  appreciated. 


Duets  were  well  rendered  by  Mr.  W.  Page  and  Mr.  B. 
Black,  and  Miss  Gkiston  Murray  and  Mr.  Black,  the  latter, 
entitled  "  Irish  Courtship,"  being  very  amusing.  The  ever- 
fresh  dances  from  "  Henry  VIIL,"  and  also  a  selection  from 
the  "  Shop  Girl,"  were  given  by  the  orchestra.  In  replying 
to  a  vote  of  thanks,  the  Chairman  said  that  he  was  pleased  to 
notice  so  many  representatives  of  the  low-pressure  companies 
there.  There  had  been  a  time  when  relations  were  not 
quite  so  cordial  between  the  high  and  low  pressure  companies 
as  they  now  were,  and  he  thought  that  by  the  presence 
there  of  those  gentlemen  it  showed  that  any  little  jealousy 
which  had  existed  in  the  past  had  been  entirely  eradicated. 
He  jokingly  referred  to  Mr.  Partridge's  recent  production 
in  the  musical  line,  about  the  London  Electric  Company 
helping  the  Metropolitan,  and  added  that  when  the  latter 
company  was  of  service  to  its-  competitors  it  did  not  com- 
memorate the  event  in  rhyme. 

The  Steam  Dsrnamo. — We  use  this  term  to  mean  the 
combination  of  a  steam-engine  and  dynamo  on  the  same 
bed-plate  and  directly  coupled  together.  Mr.  Charles  T. 
Child  contributes  an  article  to  the  Engineering  Magazine  on 
the  evolution  of  such  coupled  sets,  and  yet  confines  his 
attention  to  American  practice  only.  This  is  like  looking 
for  the  footsteps  in  the  evolution  without  first  collecting 
the  facts,  and  is  specially  noticeable  in  an  English  edition 
of  the  above  magazine.  The  fact  of  the  matter  is  that,  in 
direct  coupling  of  high-speed  engines  to  dynamos,  our 
English  engines  have  led  the  way.  The  Willans  and  the 
Brotherhood  engines  were  the  first  to  be  used,  and  the 
makers  of  these  made  their  first  attempts  at  direct  coupling 
as  far  back  as  1881.  The  author  of  the  above  carefully  avoids 
any  reference  to  our  practice,  and,  after  tracing  the  effect  of 
direct  coupling  in  tending  to  give  multipolar  designs,  goes 
on  to  speaJc  of  steam  turbines.  Apparently  he  only  knows 
of  the  Laval  type,  and  he  adds  :  "  Hitherto  no  attempt 
has  been  made  to  design  a  dynamo  for  direct  operation  at 
the  speed  of  the  turbine,  but  the  effect  has  been  to 
reduce  the  speed  either  by  gearing  or  directly  to  that  of 
the  present  types  of  dynamos.  The  analogy  of  the  case  of 
dynamo  and  reciprocating  engines  20  years  ago,  seems  to 
the  author  to  point  to  some  compromising  method.  Certainly, 
gearing  will  never  be  tolerated  so  long  as  there  is  the  least 
hope  of  directly  reducing  the  speed  of  the  steam  turbine. 
There  appears  to  be  good  grounds  for  thinking  that  com- 
pounding offers  a  solution  of  the  difficulty,  and  that  speeds 
as  low  as  2,500  revolutions  per  minute  may  be  had  directly 
from  a  multiple-wheel,  multiple-expansion  turbine.  It  is 
not,  therefore,  beyond  the  bounds  of  possibility  that  our 
future  central  stations  will  contain  no  reciprocating 
machinery  larger  than  a  boiler  feed  pump."  So  much  for 
the  author's  prophecy.  He  might,  if  he  had  troubled  to 
look  up  his  subject,  have  said :  There  have  been  steam 
turbines  direct  coupled  to  dynamos  since  1886  in  England, 
where  there  are  several  stations  worked  entirely  by  steam 
turbines.  He  might  also  have  added  that,  in  spite  of 
multipolar  dynamos,  the  American  engineer  stuck  to  rope 
and  belt  driving  until  about  two  years  ago,  and  that  even 
now  stations  are  being  laid  down  in  the  States  with  both 
belting  and  countershafts.  In  fact,  the  article  is  to  the 
English  reader  an  absurdity. 

The  Sohllcht  Method  of  Combustion.  —  The 
inventor  of  this  method,  Mr.  P.  J.  Schlicht,  has  written  an 
article  to  our  New  York  contemporary  explaining  the 
details  of  his  invention.  The  article  is  accompanied  by  a 
drawing  which  appears  to  us  to  represent  an  impossibility. 
The  author  places  at  the  top  of  the  chimney  a  sleeve  which 
extends  for  a  short  distance  above  and  below  the  chimney 
structure  proper.  The  hot  gases  pass  out  through  the 
centre  of  the  sleeve,  wbile  t.\iQ  9Ai  \&  dcc^^uvck  \a\.^^«cl>Scv.^ 


inner  wall  of  the  chimney  and  the  sleeve.  The  author 
then  shows  in  his  drawing  that  cold  air  drawn  in  does  not 
mix  with  the  hot  gaaes,  bat  passes  right  down  the  chimney 
to  the  fire.  He  adds  that  the  ashpit  doors  are  kept 
constantly  closed  or  nearly  closed,  and  that  all  air  necessary 
for  combustion  comes  dowti  through  the  chimney  and  the 
fluea.  In  the  sketch  this  air  for  combustion  is  shown  as 
impinging  on  the  top  of  the  fire,  and  not  pii&sing  through 
it  at  all  The  author  proceeds  to  detail  the  advantages  of 
the  system^  many  of  which  would  be  real  if  the  first  point 
as  to  the  two  opposing  currents  of  air  in  the  chimney  and 
fluet  were  accepted.  This  acceptance  means  that  the  two 
currents  keep  separate  without  a  dividing  screen  or  partition, 
and  that  beat  is  transferred  from  one  to  the  other  without 
diffusing  or  mixing  taking  place.  Perhaps  the  author's 
ftketch  is  at  fault,  as  he  proceeds  to  quote  dififerent 
authorities  who  have  tested  his  method,  and  who  found  a 
coal^aaving  of  from  20  to  30  per  cent  in  fuel  Perhaps 
the  author's  claims  will  be  of  interest  They  are  as  follows: 
(1)  A  saving  is  made  by  heating  the  air  by  contact  with 
products  of  combustion  after  they  have  passed  the  sphere 
of  useful  workf  instead  of  heating  the  air  at  the  expense  of 
the  fuel  (2)  A  saving  is  made  by  feeding  air  heated  by 
the  products  of  combustion  on  top  of  the  fire  in  auto- 
matically regulated  quantities.  (3)  A  saving  is  made  by 
excluding  the  large  amount  of  surplus  air  fed  through  the 
grate  bars  in  ordinary  practice.  (4)  Hydro-carbons  and 
other  combustible  gases,  which  frequently  escape  before 
they  are  consumed  for  lack  of  oxy^^n,  are  wholly  consumed 
in  the  combustion  chamber.  The  author  adds  that  various 
experiments  carried  on  demonstrated  the  fact  that  this  system 
of  combustion  produced  more  heat  than  could  be  converted 
into  useful  work  by  the  boilers.  The  system  is  not 
unique  in  this  respect  He  also  says  that  with  certain 
types  of  boilers  deflectors  are  required  at  the  bends  of  the 
f!aee  to  keep  the  two  currents  separated. 

Competltioii  in  Eleotrlo  Uflrbtlnir. — The  question 

of  competition   between   electric    lighting    companies    in 
London  is  coming  rapidly  to  the  fore.     For  some  years 
certain  dittricti  have  been  served  by  two  different  com- 
panies, much  to  the  'advantage  of  the  consumer,  who  has 
thus  the  threat  of  a  change  over  to  fall  back  on  if  reason 
able  terms  are  not  given.    A  correspondent  in  the  Financiai 
Nmm  it  very  despondent  about  the  effects  of  this  competi 
tion,  and  especially  as  concerning  the  Metropolitan  Com 
pany.     We  do  not  for  a  moment  suppose  that  the  directors 
will  echo  his  fears,  but  are  (ture  that  they  will  hold  their 
own  and  pay  good  dividends,  in  spite  of  the  opposition. 
The  gentleman  in  question  says  :  "The  Metropolitan  Com 
pany   supplies,  or  has  power  to  supply,  the   large  and 
important  districts  of  St  Giles  and  Holborn,  part  of  8t 
MmrtinVin-the-Fields,  and  the  entire  parishes  of  Maryle 
bune  and  Paddington.     Promoters  of  rival  companies  are 
seeking   power   from   the   Board  of   Trade   to  supply  in 
competition     with     them     throughout     the     whole    area 
except   PfMldington,   and    if    the    com[)etition   sanctioned 
by  the  Board  of  Trade  is   finally   confirmed   by    Parlia 
ment    it    is    not    likely    that    the    company    will    long 
escape   it   in    Paddtngton,      The    whole    of    the    eastern 
portion    of    the    area    ts    about    to    be     handed    over 
to    the    Charifig    Cross    Company    and    the    County   of 
IjOndon  and  Bnish  Company.     These  companies,  coming 
in  with  the  benefit  of  experience  and  being  admitted  to 
districts  where  the  Metropolitan  Company    has   already 
developed  the  business  by  heavy  capital  expenditure,  will 
be  able  to  compete  on  terms  ruinous  to  the  old  company. 
In  Marylebone  matters  will  be  even  worse,  if,  as  is  suted, 
ih&mppikmtioa  ot  the  Mary lebooe  Vestry  is  really  granted. 
Jt0^m$m<mt  untmr  tbMt  iba  \'eitry  should  now  be  allowed 


to  come  and  establish  competitive  worl»  oat  of 
borrowed  on  the  rates.  Of  cooxie,  whatever  price  I 
pany  charges  it  can  be  underbid  by  the  Yeitxy, 
the  rates  to  fall  back  upon.  This  is  a  nMXm  ol 
not  only  to  shareholders  in  the  MetropoHtan 
whom  it  primarily  concerns,  but  to  electric 
holders  generally,  who,  unless  this  new 
competition  can  be  stopped,  will  find  an 
versy  all  over  London.  The  present  good 
business  will  be  entirely  dissipated^  and  prictt 
a  ruinous  level  Nor  will  the  consumer,  in  the 
profit"  This  latter  point  we  doubt,  as  well  as 
spondent's  conclusion  as  to  the  effects  of  tbs  < 
There  ia  no  indication  whatever  as  yet  that  the  i 
the  demand  for  electric  light  ts  taDing  oi^  ami 
every  reason  for  assuming  that  lower 
outputs  wiU  pay  even  better  than  the  ] 

Wireless  Telegrapliy,^ — Captain  Ke»iia4f's 

before  the  United  Service  InstiUiUoQ 
attended,  and  the  well  prepared  lecHire  was  vorthf 
audience.     General  Sir  Richard  Uarriaon  pr 
lecturer,    who   elaliorately   illustrated    his   rs 
menced  by   saying   that  communicatioti   oonld  W 
tained  between  two  or  more  stations  witiioiil 
wire,  in  two  ways — namely,  by  Mr,  Pirescv't 
system,   and  by  Mr,   Marconi's  nelliod     He 
ceeded  to  descrilie  both  systems^  paybg 
however,   to  the  latter,    which,    be  sald« 
possibilities  from  a  service  point  of  view,     Ha« 
the  discovery   of    electromagnelae 
their  powers,  the  lecturer  described 
Marconi  system*    These^  it  was  explained,  vers 
hand  by  the  General  Post  Offiee  a  year  apv  ^><x^  ^  * 
being  formed  for  his  invention,  protgrssi 
by  financial  interests.     NeverthelM,  ex| 
further  carried  on  by  Captain  Brett,  &R,  at 
by  Captain  .lackson,  R,N*,  and  also  by  Mr. 
following  were  the  lengths  used  in  various  trials 
5,500   yards,  height  of    wire  37  yards ;    Caniifl^ 
yards,  wire  66  yards  ;  Spexia,  7,700  yard%  wire  i 
Rangsdorff,  25,000  yards,  wire  UO  yards  ; 
Wight,  21,900  yards,  wire  20  yards.     Tbers  i 
difference  in  the  distance  obtained  av«r  Imod  and  i 
The  results  of  these  experimenu  bad  bd  to 
siderable  simplification    of    the    apparatus, 
considered  that  the  greatest  serWce  would  bi  in  i 
One  important  feature  was  that  an  ilKOlfai 
signal  her  approach.     Others  were  that  ligbt 
guide  ships  in  thick  and  foggy  weather.     In 
information  could  be  sent  from  long 
forts  could  correspond  out  of  range  of  |wi  i 
means  of  communication   lietng    tiie  finst 
could  not  be  dredged  up  or  cut  by  an  tmtmy  i 
across  a  river's  mouth  could  be.    The 
could   1)0  mjuiumvred  at  sea,  and  tti 
cypher  which  could  only  be  read  by  {n^traiBSQis 
unisoa     All  this  could  be  doDS  vitboni  aajr 
tion  of  the  whoreaboQla  ot  tnuMiii 
ediciency  of   the  heliograph  dtpiodid  mitinif 
weather  ;    but   this  Marconi   svsl#is 
weather,   and   it  would  seem  that 
even   be  maintained  between  tiM  K60srml*s 
fighting  line.     In   the    diitciissioa    whUk    fa 
W.  D.  Preece  said  he  could  not  yei  do  alt 
wires,     He  was  glad  to  say,  however,  tlua 
hoped  a  perfect  system  of  communicstmi  bslvi 
and  Flat  Holm  would  be  handed  over  %a  the  War  i 
wished   Mr.    Marconi   (who  was  preeetii)  et«t 
aVlbouglh  Vx\A  syatom  was  difhrMit  from  his  own. 
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LORD   KELVIN'S  PATENTS.'' 

(ConHnued  from  page  393.) 
Special  Standard  Balances. 

{ yery  great  accuracy  and  permanency  is  required, 
16  ease  of  balances  used  as  ultimate  standards  of 
in  laboratoiy  work,  a  modification  is  made  in  the 
r  ampere  balances.  The  scale  and  sliding  weights 
m  away,  and  die  beam  is  made  specially  strong, 
a  pointer  at  each  end,  situated  at  the  middle  of 
A  scale  pan  is  hung  at  each  end  of  the  beam, 
distance  from  coil  to  coil  is  ereater  than  in  the 
balance.  An  arrangement  of  screws  is  also  pro- 
r  which  the  beam  can  be  raised  to  its  original 
ihould  the  ligaments  from  any  cause  have  been 

lethod  of  making  an  observation  is  as  follows : 
of  fixed  amount  is  placed  on  the  left-hand  scale 
the  beam  is  balanced  with  no  current  through  the 
s  weight  is  dien  lifted  to  the  right-hand  scale  pan, 
urrent  is  made.    The  amount  of  current  passing 


with  a  small  component  of  its  own  weighty  and  as  there 
are  no  pivots  or  other  multiplying  gear,  the  instrument  is 
free  from  frictional  error.  Owing  to  the  fact  that  the 
magnetic  field  of  its  own  coil  is  very  intense,  the  instru- 
ment is  found  to  be  free  from  the  effects  of  board  currents 
or  other  stray  field.  In  changing  the  paper,  the  whole 
drum  can  be  lifted  out,  allowing  the  changing  to  be  done 
with  ease,  and  at  the  same  time  the  pen  can  be  easily  got 
at  for  renewing  the  ink.  The  scale  is  a  wide-division  one 
at  the  working  part^  and  is  divided  in  volt  divisions.  When 
ordering,  the  working  voltage  should  be  stated,  and  if  for 


Pio.  16.— standard  1-ampere  Balance. 


h1  till  the  beam  again  balances,  and  according  to 
!  of  the  weight  used,  the  strength  of  current  is 
ithin  a  very  small  percentage  of  accuracy.  A 
re  standard  balance  of  the  type  supplied  to  the 
Trade  is  shown  in  Fig.  16. 

New  Engine-Room  Wattmeter. 
Bw  engine-room  wattmeter  has  a  main  circuit 
:  a  double  rectangle  of  copper  rod  having  sufficient 
any  200  amperes,  and  a  shunt  circuit  with  two 
coils  astatically  arranged.  The  main  coil  is 
on  a  slate  back  so  that  the  rectangles  are 
L  The  shunt  coils  are  mounted  on  a  light  but 
uminium  frame.  One  end  of  this  frame  has  a 
nife-edged  hole  fixed  to  it,  and  the  other  end  has 
;  knife-edge.  These  two  knife-edges  rest  on  two 
•bronze  hooks  attached  by  insulating  supports  to 
le  ends  of  the  double  rectangle.  By  this  method 
don  complete  freedom  from  friction  is  obtained, 
)  movable  system  is  kept  in  a  definite  position 
end  guides.  Each  fine-wire  coil  has  about  1,000 
3salated  wire,  and  its  resistance  is  about  100  ohms, 
ent  is  conducted  in  and  out  from  the  movable 
y  two  flat  palladium  spiral  springs,  which  also 
e  restoring  force  for  governing  the  sensibility  of 
ment.  Not  more  than  one-twentieth  of  an  ampere 
1  to  pass  through  the  fine-wire  circuit,  and  in  order 
\e  this,  a  large  non-inductive  resistance  is  rolled 
16  of  the  instrument,  which  offers  a  large  cooling 
The  scale  has  nearly  uniform  divisions,  and  is 
I  to  read  directly  in  watts  or  kilowatts  as  required. 

:x)RDiNG  Voltmeter  and  Amperk-Meter. 

Btniment(Fig.  17)  is  of  simple  construction,  and  con- 
long  solenoid,  giving  a  very  intense  field,  into  which 
*  end  of  a  long  soft-iron  plunger  is  entered.  The 
I  suspended  on  a  set  of  spiral  springs,  and  carries 
mr  end  a  pen  of  special  construction.  A  drum, 
inch  a  record  paper  is  fixed  by  a  metal  band,  is 
by  Bieans  of  a  cloisk  inside  it,  making  one  revolu- 
l  or  24  houn.    The  pen  rests  against  the  paper 

■a  4iC  paper  read  by  Dr.  Magnqs  Maclean  to  the 
■al  Sooiety  of  Glasgow,  Feb.  23. 
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1 10. 17  — a«ocTdlDg  Voltmatar. 

alternating  currents,  the  periodicity.  The  calibration  of 
the  instrument  is  quite  permanent.  Ampere-meters  are 
made  on  the  same  plan  and  have  equal  division  scales  from 
0  to  maximum. 

Testing  Set  yok  Measurement  of  Insulation 
Resistance. 

The  testing  set  (Fig.  18)  consists  of  (1^  a  very  sensitive 
galvanometer  whose  deflections  are  directly  proportional  to 


KiQ.  18.'TMtiiig  Set  for  Meaaarement  of  Iu»ulation  BetUtance 

the  amount  of  current  passing  through  its  coil ;  (2)  a  magnet 
for  controlling  the  sensibility  of  the  galvanometer  :  (3)  a 
set  of  shunts  which  reduce  the  indications  of  ihe  galvano- 
meter to  1/10,  1/100,  1/500;  (4)  a  set  of  compensating 
resistances  controlle<l  by  shunt  switch,  keepine  the  rea\&t- 
ance  of  the'galvanometeT  c\Tc\x\t»  <iwa\«QX»  ^WtkKt  ^\5»\^ 
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or  not ;  (5)  a  switch  enabling  deflection  to  be  taken  through 
the  galyanometer  alone  for  standardising  or  through  the 

fdvanometer  and  unknown  resistance  wnen  making  test. 
he  main  adyantages  of  the  inBtrument  are  :  (1)  great 
■ensibility  ;  (2)  long  range  of  measurement ;  (3)  it  is  simple 
to  use,  and  with  it  rapid  tests  can  be  made;  (4)  can  be  used 
with  a  separate  battery  or  with  potential  of  lighting  circuit 
whose  insulation  is  under  test ;  (5)  no  plugs  to  get  lost ; 
(6)  all  connections  marked  on  vulcanite  base  ;  (7)  great 
|)ortability, 

iMrRnVKD   liHKOHrAI. 

The  object  of  the  rheostat,  ini^ented  over  40  years  ago 
by  Wheatstone,  is  to  provitle  an  electric  resistance  which 
can  be  varied  continuously.  The  originHl  instrument, 
although  admirable  tn  conception,  and  commonly  shown  on 
the  lecture  table,  has  l>een  but  little  used  on  account  of 
practical  defects.  The  newr  instrument  (Fig.  19)  is  an 
improved  form  of  Wlieatstone's  rheostat,  in  which  the  wire 
is  guided  from  one  cylinder  to  the  other  by  a  fork  carried 
along  through  the  requisite  range  by  a  nut  travelling  on  a 
long  screwsbaft.  This  screw  shaft  carries  a  toothed  wheel, 
which  turns  the  two  cylinders  by  means  of  toothed  wheels 
attached  to  their  shafts.  A  watch-spnng,  as  in  JoHn's 
improvement  i>f  Wheatetone'a  rheostat^  Keeps  the  wire 
always  tightened  to  the  proper  degree*     A  leather  buffer 


at  each  end  of  the  range  of  the  nut  acta  aa  a  guard  against 
OTerwinding  in  either  direction. 

High  Resistance  Rheostat. 

The  conducting  cylinder  and  the  wire  are  both  of 
platinoid,  a  metallic  alloy  having  properties  which  make 
It  ipecially  suitable  for  the  purpose.  It  has  very  high 
electric  resistance,  very  small  temperature  variation  of 
resistance,  and  its  surmce  remains  almost  or  altogether 
untarnished  in  the  air.  On  account  of  the  last-named 
property,  the  contact  between  the  wire  and  the  conducting 
cylinder,  and  continuity  in  action,  which  was  a  gi'eat 
aifficulty  in  the  old  form  of  apparatus,  is  very  complete. 

Low-Rksistance  Rheostat. 
The  eonducting  cylinder  in  this  instrument  is  made  of 
brais,  nickel-plated  so  as  to  avoid  tarnishing,  and  the  wire 
used  is  copper,  also  nickel-plated.  The  rheostut  can  be 
supplied  to  carry  currents  as  high  as  30  amperes.  Five 
diiferent  types  of  the  instrument  are  made— viz.: 

Wirtw               Ap^iroximat^  Maximum 

re«Litftnce.  curront^ 

Tjrpo    L Plfttiooid     600  ohms    0*2ftmpef«« 

,♦    n „ im   lij     „ 

M    ni,  ...,„ H)0 20       M 

ri  ly 10    „     ao     ., 

M     V Copper      0'6     30 

ELBCTBicnr  Supply  Meter,  1808  Pattern. 

This  meter  (Fig.  20)  is  the  same  in  principle  as  that  intro^ 
duced  in  1892,  which  was  then  described  by  Mr.  Meikle  m 
his  paper  read  before  the  Philoso|ibical  Society  of  Glasgow  in 
November  of  that  year.  Since  then  many  improvements,  the 
result  of  experience  in  actual  use,  have  Wen  introduced.  In 
the  new  meter  the  driving  mechanism,  or  clock,  if  it  may  be 
•o  called,  is  of  the  simplest  possible  form.  It  consists  of  a 
drum  and  scape  wheel,  both  tixed  rigidly  to  the  same 
•pindle ;  also  on  that  spiodle  is  an  arm  free  to  move  round 
tt|  having  pivoted  eocentrioalty  on  its  other  end  a  seetor 
of  iteel  bearing  ag^nat  the  drum  on  its  outtr  edge  and 


arrange*!  to  lock  with  and  cUive  the 
pulled  up,  but  free  to  run  in  the 
without  carrying   the    drum    round    w 


iSS 


i 


to    the    end    of     this    lever,    and 

drum,    is    a    band    of    flexible    materia]    (in 


I- 


Tm.  SI 

mohair  bootlace)  connected  at  the  ocher  sod 
rod  about  12cm.  long  and  O-Sefli*  dka«C«r, 
the  driving  weight.    Thii  weiglit  li  aiTAiigid 
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4cm.y  and  when  it  has  fallen  that  distance  a  disc 
ing  fibre  on  its  lower  end  presses  down  a  light 
ler  and  makes  a  contact  between  two  pieces  of 
,  sending  a  current  of  a  tenth  of  an  ampere  round 
j,  into  which  the  upper  end  of  the  iron  driving 

entered.  The  weight  is  immediately  sucked  up 
p  of  its  range,  the  arm  carrying  the  steel  eccentric 
E  on  the  dram,  and  the  fibre  disc  catches  the  small 
dide  at  the  top  and  breaks  the  current  passing 
16  solenoid,  allowing  die  weight  to  start  on  its 
>wnward8,  carrying  the  drum  round.  The  whole 
kes  place  in  the  fraction  of  a  second ;  the  energy 
berefore  very  smaU.    To  prevent  sparking  at  the 

a  shunt  ol  very  high  resistance  is  fitted  in 
with  the  winding  solenoid,  the  current  reduced 
ing  passing  round  this,  instead  of  jumping  across 
k  of  the  contact  The  contact  is  a  sliding  one, 
id  the  cireuit  not  be  completed  at  the  usual  point, 
ropfh  wear,  the  intervention  of  dust,  or  any  other 
will  be  pndied  on  further  till  a  contact  is  made, 
Dg  cleaninc  the  platinum  surfaces  and  keeping  them 
order.     Ae  speed  of  the  clock  is  controlled  by 


plunger  has  reached  saturation,  the  small  beam  acts  alone, 
controlled  by  gravity ;  next,  it  touches  die  small  flat 
spring,  this  being  so  regulated  by  means  of  the.  adjusting 
screw  below  it  that  the  deflections  are  proportional  to  the 
current,  a  shorter  length  of  spring  coming  into  use  as  the 
beam  is  pressed  down,  tiU  with  a  current  sufficient  to 
saturate  the  iron  the  beam  comes  on  a  stop  screw,  and 
the  spiral  spring  is  alone  in  use.  So  that  these  vertical 
displacements  may  be  recorded,  the  plunger  passes  between 
two  rollers,  one  of  these  being  gearea  to  me  counter  and  the 
other  carried  on  the  end  of  a  crank  lever  (Fig.  22).  At  periodic 
intervals  of  about  one  minute,  the  cam,  driven  at  a  uniform 
rate  by  the  clock,  causes  the  plunger  to  be  gripped  between 
the  two  rollers.  Immediately  following  this  motion  the  lifter 
begins  to  rise,  lifting  the  plunger  to  the  zero  position,  and 
mining  a  record  corresponding  to  the  vertical  displacement 
of  the  plunger,  this  in  turn  beine  in  proportion  to  the 
current  passing  in  the  main  solenoid.  The  zero  position  is 
adjusted  that  the  lifting  bar  touches  the  stop  and  cannot 
raise  the  plunger  above  the  zero  mark.  To  allow  the 
plunger  to  take  up  its  next  position,  the  cam  now  raises 
the  end  of  the  crank  lever  resting  on  it,  throwing  out  the 
lower  end  carrying  the  roller,  leaving  the  plunger  free» 
The  lifter  bar  now  begins  to  descend,  ready  to  bring  the 
plunger  back  when  it  is  next  mpped.  The  whole  plunger 
system  is  supported  on  a  platform,  which  can  be  raised  or 
lowered  by  means  of  a  screw  till  the  plunger  comes  to  the  sero 
mark.  It  may  be  said  that  an  instrument  with  spiral  spring 
suspension  such  as  is  used  in  this  meter,  will  not  be  perma* 
nent  in  its  standardising.  With  springs  wound  with  orainary 
commercial  wire,  that  would  be  the  case.  The  spring  are 
subjected  to  the  following  severe  treatment  and  tests  Mfore 
being  used  :  They  are  wound  from  selected  phosphor- 
bronze  wire.  After  winding,  only  uniform  springs  are 
taken,  and  these  are  hung  in  an  oven  having  a  tempera- 
ture of  70deg.  C,  with  a  weight  on  the  lower  end  of  each 
corresponding  to  twice  the  maximum  pull  during  working. 
In  about  four  days  they  are  found  to  have  come  to  a  stable 
state  and  ceased  to  stretch.  They  are  then  removed,  with 
their  weight  still  on,  and  stored  in  vertical  slass  tub^.  If 
at  the  end  of  three  months  it  is  found  that  no  further 
stretching  has  taken  place,  they  are  considered  fit  for  use. 


Fig.  22. 

f  a  pendulum,  and  it  is  found  to  keep  time  with  an 
r  well  within  \  per  cent,  whether  running  idle  or 
e  meter  has  full  load  on.  The  clock  is  8el^starting, 
^d  the  current  be  switched  off  from  the  shunt 
[  the  driving  weight  will  run  to  the  bottom  of  its 
id  make  the  contact  before  the  clock  stops.  Imme- 
the  current  is  switched  on  the  weight  is  drawn  up, 
scape-wheel  teeth ;  and  the  pallets  being  so  designed 
e  latter  is  given  an  impulse,  the  clock  starts  off. 
21  the  electrical  part  of  the  meter  is  shown.  A 
ilenoid  of  wire,  sufficient  to  carry  the  maximum 
for  which  the  meter  is  intended,  has  its  ends  con- 
to  the  main  terminals.  This  solenoid  has  entered 
ft  soft-iron  plunger,  16cm.  long  and  l'2mm.  diameter, 
led  from  a  spiral  spring  of  phosphor-bronze  wire. 
ring  is  in  turn  supported  on  the  end  of  a  small 
i  arm,  the  action  of  this  being  partly  controlled  by 
'  and  partly  by  means  of  a  small  flat  spring  adjusted 
required  position  by  screws  below  it  The  action 
eombined  suspension  is  to  allow  the  plunger  to  be 
bto  the  8olen<»d  by  an  amount  exactly  proportional 
■Rent  passing  in  the  solenoid,  or  so  that  the  displace- 
m,  mj9  one-hdf  ampeie  is  exacUy  a  twentieth  of  that 
At  the  lower  partsof  the  scale,  before  the  iron 


THE  KIN6SLAND  SYSTEM  OF  ELECTRIC  TRACTION. 


The  designers  of  contact  systems  of  electric  traction 
using  projecting  contacts  in  the  surface  of  the  roadway  are 
many,  and  as  yet  have  not  achieved  much  commercial 
success.  This  is  largely  due  to  the  cost  of  their  systems, 
and  also  to  the  number  of  the  contact  points  required.  In 
fact,  the  projecting  contact  and  long  collector,  which  has  to 
make  connection  at  all  points  of  its  length,  is,  in  our 
opinion,  the  chief  objection  to  the  system  from  the  local 
authorities'  point  of  view.  In  Mr.  W.  Kingsland's  system 
the  number  of  contact  points  is  less  than  in  either  of  the 
two  systems  advocated  by  the  leading  American  engineers. 
This  is  due  to  the  fact  that  heuses  the  current  from  the  power 
circuit  to  operate  theautomaticswitches,  and  that  a  subsidiary 
accumulator  circuit  is  not  used.  Mr.  Kingsland  has  a  model 
of  his  line  at  work  at  the  Faraday  House,  where  last 
Tuesday  we  were  able  to  inspect  it  and  to  glean  the  follow- 
ing details  :  The  main  feature  of  the  electrical  connections 
appears  to  us  to  be  the  fact  that  the  current  to  every  stud 
is  controlled  by  two  switches,  of  which  one  is  operated  by 
the  car  moving  in  one  direction,  and  the  other  if  the  car 
moves  in  the  opposite  direction.  Thus  the  switch-gear 
under  one  contact  controls  the  supply  of  current  to  contacts 
on  either  side  of  it  The  connections  possible  are  many, 
and  in  his  patent  specification  Mr.  Kingsland  describes 
these  at  length,  but  the  one  arrangement  he  prefers  is 
illustrated  (Fig.  1).  The  details  of  the  switch  given  are 
shown  in  Figs.  2,  3,  4,  and  5. 

The  apparatus  consists  essentially  of  an  electromagnet 
with  two  pole-pieces  between  which  is  a  soft-iron  armature, 
A,  rigidly  attached  to  the  spindle,  H,  which  is  free  to  turn. 
At  one  end  of  the  spindle  is  the  main  commutator  switch, 
S,  which  is  free  to  turn  independently  oiv  tiVi^  %^^^^VL^ 
and  is  controlled  by  t^e  c^usAxsjiV^Y^^^  "Vsw^  ^  •   Tvxfc^ 


^4 
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to  the  spindle  if  alao  the  eoantenreight^  W,  which  nomuJly 
keeps  toe  spindle  and  armatore  in  one  particalar  position. 
The  main  commatator  switch  consists  of  a  cylinder  of  insu- 
btinff  material  on  which  are  fixed  on  two  metal  plates,  M  N, 
whm  corer  approximately  one-half  of  the  cylinder,  with 


smaller  commutator,  one,  f,  bcdng  in  contact  i 
part  of  the  commatator  which  is  coTered  with  i 
round,  and  this  will  always  be  in  electrical  conned 
it,  while  the  other  two  brashes,  e  and  /,  are  anrmnf 
to  make  contact  alternately  as  the  switch  is  tame 


—  R 


Fig.  1. 


a  small  space  between  the  two,  so  that  they  are  insulated 
from  each  other.  The  main  commutator  switch  is  in 
contact  with  four  contact  brushes  or  springs,  abed,  con- 
nected   respectively  with   the  main   conductor,   the    two 


right  or  to  the  left,  and  the  contact  is  broken  with 
before  it  is  made  with  the  other.  The  action  of  t 
commutator,  5,  will  be  to  place  one  or  other  of  the 
e  or  /,  in  metallic  connection  with  g.  The  small  eoa 


adjacent  ends  of  two  sectional  mains  and  with  one  sectional 
rail,  as  shown  in  Fig.  1.  At  the  opposite  end  of  the 
spindle,  and  free  to  turn  on  it,  is  a  smaller  commutator 
switch,  .<  (Figs.  3,  4,  and  5),  operated  in  the  same  mannner 


Fui  3. 


serves  to  control  the  action  of  the  electromaga« 
following  macner:  One  end  of  the  circuit  on  1 
magnet  (Fig.  1)  is  permanently  connected  to  tbs 
brush  ^,  and  the  other  end  to  earth  or  to  the  ret 


Fi...  4. 


ADil  al  ih«  5am<  ume  a*  ihe  main  commuutor  switch. 
The  metal  plates  on  this  smaller  commutator,  however, 
differ  from  those  on  the  main  commutator  in  that  the 
insuUiini^  crlinder  »  entirely  covereil  with  metal  with  the 
excepiKKi  of  the  u^w  half  of,  sav.  the  end  portion.  There 
are  three  springs  or  braabas  making  contact   with   this 


doctor.  The  contact  brushes  c  and  /  are  oonnacli 
sectional  rails  on  either  side  of  the  appanaus,  eoasi 
a  current  applied  to  either  of  the  sectional  rails  y 
iu  way  to  earth  throogh  the  electroipagQeu  profvi 
small  commutator  is  in  the  right  poaitioii.  Nipp 
Fig.  I,  ihat  a  vehicle  is  paasing  over  sectiooal  n 
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1  u  about  to  enter  sectional  rail  S  R^.  Aa  the  vehicle 
knvBlling  over  S  B\  this  sectional  rail  will  be  in  connec- 
B  with  the  main  conductor  through  the  main  commutator, 
mod  the  contacts  a  and  b.  When  the  collector  on  the 
hide  makes  contact  with  the  sectional  rail  S  R^,  which  it 
ei  before  leaving  S  R^  the  current  will  flow  from  S  R^ 
S  R-  through  the  coUector,  and  from  S  R-  it  will  pass  to 
B  contact  brush,  /,  of  the  small  commutator  and  thence 
rough  the  field  magnets  to  earth.  The  effect  of  this 
n  be  to  act  upon  the  armature  of  the  electromagnet 
d  turn  the  spindle,  which  latter  by  its  attached 
etor-shaped  parts,  P  P^,  will  operate  the  large  and 
le  small  commutators  simultaneously,  so  that  the 
ntocts  will  changed,  a  6  of  the  commutator  S^ 
VDI;  insulated,  and  disconnected,  while /is  insulated  from 
and  e  is  connected  thereto.  If  a  and  6  of  the  switch  S- 
«  already  connected,  then  the  vehicle  can  collect  the 
Drent  from  sectional  rail  S  R-,  but  if  the  switch  S^ 
hoold  have  been  turned  in  the  opposite  direction,  by 
■son  of  the  previous  passage  of  a  vehicle  in  the  same 
inetion,  then  at  the  moment  that  the  collector  makes 
Mtict  from  sectional  rail  S  R^  to  S  R^  a  current  will  flow 
bough  contact  e  of  the  small  commutator  S^  and 
■snting  the  electromagnet  will  alter  the  connection  of 
M  commutator  S'-^  from  c  dtoa  b,  and  so  in  conjunction 
ridk  the  contacts,  e  d,  of  the  switch  S^  will  permit  the 
Mhide  to  collect  the  current  from  the  sectional  rail  S  R^. 
From  the  above  description  it  will  be  seen  that  as  soon 
■  the  contact  bar  touches  two  contacts  in  the  roadway  the 
■v  one  is  disconnected  from  the  main  and  put  to  earth 

nh  the  shunt  coil  of  the  regulating  switch-gear  under 
his  switch-gear  work  on   the  model  was  full  size, 
Ifrom  what  we  could  see  would  not  be  expensive  to  make. 
it  no  springs  whatever  are  used,  and  gravity  is  relied  on 
fths  return  of  the  various  counter- weights.     The  use  of 
mwound  Siemens  armature  as  the  moving  part  of  the 
Ktromagnet  is  good,  and  the  design  arrang^  for  placing 
innature  a  little  out  of  the  central  position  first  in  one 
and  then  in  the  other,  is  exceeding  ingenious, 
in  details  of  this  switch>gear  and  its  case  are  yet  to 
devised,  but  we  have  no  doubt  but  that  Mr.  Kingsland 
I  be  able  to  complete  these  satisfactorily.     The  use  of 
I  full  500  volts  on  the  shunt  winding  of  the  electro- 
ipets  and  the  breaking  the  circuit  repeatedly  is  perhaps 
part  of  the  system  most  likely  to  give  trouble.     Other- 
it  is  a  well-thoughtrout  system,  and  we  trust  it  will 
a  practical  trial. 


QUESTIONS  AND  ANSWERS. 


irnder  tbia  headbg  we  insert  questions  and  answers 
[a  practical  character  relating  to  central-station  work, 
iBvay  work,  or  construction  work;  and  for  each  suit- 
Is  question  offer  one  skUlingy  and  for  the  best  solu- 
■I  A  any  question  we  offer  ten  shillings.  We  also 
iva  firt  shUlings  for  every  other  answer  we  print.  The 
■wera  to  any  question  should  be  sent  within  10  days 
bar  the  question  has  appeared,  and  should  be  written  on 
N  side  of  the  paper  only.  We  would  call  the  attention 
those  sending  in  answers  to  the  fact  that  the  neatness 
'.  any  sketches  sent  in  is  considered  when  marking  the 
lative  values  of  these  answers.  Questions  may  be  sent 
I  any  time. 

Questions. 

L  On  A  three-wire  direct  system,  how  is  it  possible  to  tell  the 
BCtual  amount  of  '* earth"  on  -f ,  0,  and  —  mains  at  the 
generating  station  without  shutting  down  any  portion  of 
the  system. —F.  R.  S. 

L  Describe,  with  sectional  sketches,  a  good  form  of  self-oiling 
bearing  for  dynamos. — A.  D.  J. 

ANSWKRS. 
^Midiotk  No.  47. — Discuss  the  advantages  and  disadvantages  of 
the  vertical  engine  for  driving  a  flywheel  alternator  when 
the  high-pressare  cylinder  is  placed  on  one  side  of  the 
flywheel  alternator  and  the  low-pressure  cylinder  on  the 
other.  Assame  that  a  quick  cut-off  governor  is  used,  and 
take  up  the  question  of  parallel  running. 

Jkd   Answer   to   No.    47    {awarded    10^.).— The    chief 
to  be  gained   by  constructing  flywheel  alter- 


Mhp 


nators  with  the  alternator  between  the  high  and  low 
pressure  cylinders  is  that  only  two  crankshaft  bearings  are 
required.  This  is  a  very  important  point,  for  the  weight 
of  the  shaft  and  wheel  is  then  bound  to  be  equally  divided 
bet^ceen  the  two  bearings.  It  frequently  occurs,  when  the 
alternator  is  placed  on  one  side  of  the  endne,  and  thus 
necessitating  three  main  bearings,  that  the  whole  weight  is 
thrown  on  to  two  of  the  bearings,  due  to  unequal  wear  or 
to  a  slight  displacement  of  the  pedestal  or  foundation, 
resulting  in  increased  vibration  in  the  engine  and  greater 
friction,  which  may  lead  to  heating  in  the  bearings  that 
are  called  upon  to  carry  the  extra  weight.  As  a  matter  of 
fact,  it  is  next  to  impossible  to  so  adjust  the  main  bearings 
that  each  will  carry  its  extra  share  of  the  work.  The  best  and 
most  modem  flywheel  alternators  are  constructed  with  only 
two  main  bearings.  The  bearings  are  swivel — ^i.«.,  the  lower 
bearing  block  is  spherical  and  rests  in  a  seat  bored  out  to 
fit,  and  is  free  to  swivel  in  any  direction  to  adjust  itself  for 
any  deflection  of  the  shaft.  The  crank-pin  bearings  are 
also  made  on  this  principle,  and  are  lined  with  Ms^olia 
metal  as  well  as  the  main  bearings.  Having  only  two 
main  bearings  with  generally  forced  lubrication,  friction  is 
reduced  to  a  minimum,  and  consequently  the  highest 
efficiency  is  attained  in  this  respect.  If  the  alternator  is 
arranged  on  one  side  of  the  engine,  the  work  done  on  the 
outside  crank  has  to  be  transmitted  along  the  shaft  through 
the  other  crank,  thus  necessitating  a  rather  stronger  shaft 
than  would  be  required  in  the  other  case.  One  disadvantage 
to  having  the  alternator  between  the  cylinders  is  that  water 
and  oil  is  liable  to  splash  from  the  glands  and  bearings  on  to 
the  coils  and  field  windings  of  the  machine.  However, 
this  can  be  avoided  by  having  suitable  splash  guards.  It 
is  not  so  compact,  and  rather  more  floor  space  is  required 
than  when  the  alternator  is  between  the  cylinders.  Of 
course,  in  the  case  of  Willans,  Belliss,  and  one  or  two  other 
types  of  enclosed  engines,  they  do  not  adapt  themselves  to 
the  alternator  being  placed  between  the  cylinders,  but  the 
advantages  to  be  gained  thereby  are  not  so  apparent  as  in 
the  marine  type  of  engine  owing  to  the  speed  being  so 
much  greater,  thus  enabling  the  weight  of  the  alternator 
and  flywheel  to  be  proportionately  reduced. 

Several  factors  influence  the  success  or  otherwise  of  the 
parallel  running  of  flywheel  alternators.  That  which  is  of 
most  importance  is  the  percentage  variation  in  speed  during 
each  revolution.  This  is  affect^  by  the  weight  of  the  fly- 
wheel and  moving  part  of  the  alternator,  the  difference  m 
the  amount  of  work  exerted  by  each  of  the  two  cylinders, 
and  the  method  of  governing.  To  secure  the  most  even 
turning  moment  the  momentum  of  the  moving  part  should 
be  great,  the  work  of  the  engine  should  be  equally  divided 
between  the  two  cylinders,  and  theengineshouid  be  governed 
by  "  wire-drawing  "  the  steam.  But  "  throttling  "  of  the 
admission  does  not  lead  to  efiiciency  of  steam  consumption 
consequently,  in  order  to  gain  the  utmost  efficiency,  it  is 
best  to  adopt  quick  cut  off  governors,  and  get  the  even 
turning  moment  by  increasing  the  weight  of  the  wheel. 
Then,  again,  the  periodicity  and  speed  of  the  machine  has 
a  deal  to  do  with  the  parallel  running.  If  the  periodicity 
is  comparatively  high  and  the  speed  low,  the  number  of 
coils  required  in  the  alternator  is  considerable,  and  the 
number  of  degrees  of  a  circle  occupied  by  each  coil  is 
small,  consequently  the  variation  in  the  turning  moment 
required  to  throw  the  machine  out  of  step  must  be  very 
little. 

In  some  cases,  when  the  work  done  by  both  cylinders 
has  not  been  equal,  it  has  been  found  necessary  not  only  to 
synchronise  the  alternator,  but  also  the  engines — i.^.,  the 
crank  of  one  engine  with  the  same  crank  of  the  others. 

It  has  been  customary,  when  specifying  for  governors,  to 
require  that  they  shall  not  have  a  variation  of  more  than 
2  per  cent,  or  3  per  cent  from  no  load  to  full.  But  for 
flywheel  alternators  to  work  parallel  this  practice  is  wrong. 
To  secure  the  best  parallel  running  it  is  necessary  that  the 
governor  should  have  a  variation  of  5  per  cent,  or  6  per 
cent,  from  no  load  to  full,  and  also  provide  means  of  adjusting 
the  speed  while  the  engine  is  running.  With  this  range  of 
variation  the  engines  not  only  divide  the  load  more  equally 
between  themselves,  but  the  governor  is  far  less  liable  to 
hunt,  which  is  fatal  to  rigidly-coupled  flywheel  alternators. — 
J.  P.  B. 
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Quution  No,  48. — Whftt  are  tlio  reuom  lor  and  agauiBt  laying 
armoured  oablet  directly  in  the  earth  ? 

£€si  Amwer  to  No,  48  (awarded  lO^.^,— The  above  prac- 
ticd  baa  eome  vary  much  into  fashion  during  the  last  fair 
years,  and  has  no  doubt  a  great  de^l  to  recommend  it* 
The  loUowins  are  aome  of  the  advantages  :  It  pOBseasea 
(he  most  flexioility  of  any  system  in  existence,  making  it 
possible  to  lay  it  in  situations  quite  out  of  the  question  with 
cooduita,  iron  pipes,  etc.  This  especially  applies  to  the  depth 
at  which  it  can  be  laid,  a  foot  or  so  being  ample  in  ordinary 
cases.  The  facility  with  which  it  can  be  laid  is  another  great 

Clint  in  its  favour,  requiring,  as  a  rule,  a  minimum  of  skilled 
hour  and  permitting  of  tne  street  being  opened  up  and 
laid  down  again  in  an  exceedingly  short  space  of  time.  In 
facti  in  congested  thoroughfares  it  is  quite  possible  to  open 
up  a  few  yards  of  street,  lay  the  cable,  and  6U  in  again 
almost  directly.  Cast-iron  stoneware  conduits,  on  the  other 
hand,  require  a  considerable  amount  of  skilled  labour  and 
time  for  l&yiogt  <^ue  principally  to  the  time  required  in 
jointing,  etc.  The  ordinary  straight  joints  are  much  more 
simple  and  leas  expensive  than  those  required  in  drawing 
in  8}i{tems,  because  as  a  rule  they  are  simply  cast-iron 
boxes  buried  in  the  ground,  thus  obviating  the  necessity 
of  constructing  brickwork  pits  and  dispensing  with  a  lot 
of  surface  covers,  except  in  the  case  of  network  and  discon- 
necting boxes*  As  the  cables  are  manufactured  in  longer 
lengths  than  it  is  possible  to  manipulate  in  dra wing-in 
systems,  these  joints  are  also  reduced  to  a  minimum.  Of 
course,  in  all  fairness  it  should  be  stated  that  these  latter 
advantages  are  possessed  by  most  built-in  systems.  With 
cables  laid  direct  in  the  ground  there  is  perfect  immunity 
from  all  danger  of  explosion  and  water  in  pipes,  etc.,  except 
at  brickwork  pits,  etc.,  but  (as  mentioned  above)  as  these 
occur  much  less  frequently,  the  danger  is  very  much 
reduced.  Now  as  to  first  cost,  armoured  cables  are  probably 
the  cheapest  system  in  existence.  It  is  no  doubt  a  difficult 
matter  to  compare  the  cost  of  this  system  with  any  other 
owing  to  absence  of  reliable  data,  but  the  following  will 
give  a  rough  idea  of  the  relative  coat  of  three  alternative 
ways  of  laying  cables  : 

One  mile  '3  equare  oooceotrio,  paper  iDsulated,  lead,  and 

armoured .,,......, £l,40S 

One  mile  '3  fqaare  coooentric,  paper  ftitulated,  lead,  and 

fottr-way  oawng .., ,. 1,642 

One  mile  *3  ftquare  concentric  indiarnbber  in  din»  oast-iron 

pipM.,, ,....,. 1J7U 

Of  course,  the  advantages  are  greater  in  smaller  sizes  of 
tnain  owing  to  the  big  percentage  that  the  pipes,  conduits, 
etc.,  bear  to  the  total  cost,  as  the  following  wUl  show  : 

One  tnile  ',  u  single,  paper  insulated,  lead,  and  armoured..,,,.  £202 
One  mile  ^A^  eingle,  paper  intiilated,  lead,  and  three-way 

ca^inir , 3&> 

One  mil«  Vi4  >»in|;le  rubber  in  caat-iron  piping  370 

In  addition  to  the  difference  in  price  shown  above  there 
is  a  saving  ejected  in  drawingin  boxes,  laying,  etc.,  which 
in  a  large  con  tract  could  easily  amount  to  a  considerable  sum. 

Now  OS  to  the  advantages  of  the  system.  Comparatively 
little  is  known  as  to  depreciation  with  this  type  of  main, 
and  undoubtedly  it  is  heavier  than  a  similar  lead^sovered 
cable  drawn  into  stoneware  casing  or  even  than  india- 
rubber  in  cast-iron  pip«s.  The  real  point  to  determine 
is  if  the  nature  of  the  soil  is  suitable  for  this  sort  of 
cable.  Experience  seems  to  have  proved  that  depreciation 
In  some  situations  is  too  excessive  to  warrant  its  use,  the 
chemical  action  of  the  soil  on  the  armouring  rapidly 
corroding  it  away,  and  in  special  cases  the  lead  sheathing 
as  well  Electrolytic  action^  too,  is  sometimes  troublesome. 
With  regard  to  immunity  from  mechanical  injur v,  it  is 
inferior  to  cast-iron  pipes,  stoneware  conduits,  Callonder's 
built-in  system,  etc ,  as  it  would  be  a  fairly  easy  matter  to 
pierce  the  comparatively  light  armouring  if  due  care  is  not 
taken.  This  is  especially  so  with  cables  armoured  with 
steel  wire,  which  would  soon  spread  when  struck  by  a 
sharp  pick,  tn  facti  in  some  instances  boards  have  been 
laid  over  the  cables  to  guard  against  this  contingency. 
And,  finally,  it  possesses  the  inflexibility  of  all  solid 
systems,  inasmuch  as  the  cable  has  to  be  designed  for 
ultimate  requirements,  which  is  somewhat  of  a  disadvantatfo, 
as  the  lamp  connection  in  any  district  must  nacassarilyne 
an  uncertain  factor,  and  very  likely  wiU  not  develop  in  the 


direction  looked  for  at  first   Of  eoursa,  then  kj 
tive  in  high-tension  stations  of  placing 
where  required,  but  with  direct  current  it 
rather  difficult  to  lay  a  large  number  of  eomi 
feeders.— H.  Beix. 

Answer  to  No,  48  (oAoardid  5j.>* — In  answi 
question  I  think  the  best  way  will  be  to 
a  dra wing-in  system.     The  chief  points 
(1)  cost  of  installing ;  (2)  convenience  for 
durability. 

I.  Under  the  first  heading  the  oost  of  Imyi&g 
cable  directly  in  the  ground  is  cheaper  thaii 
cable  drawn  into  pipe  or  conduit,  althoogli 
rities  say  the  increased    cost  of  armouriiag 
amounts  to  the  cost  of  pipes ;  but  I  think  the 
figures — which  are  actual  costs  and  notassoflMd — « 
the  contrary : 

Cost  of  layiof;  one  2^ in.  cast-iron  pipe  and  one  *I5 
paper  cable,  737  yards.....  .................... ....^'... 

Coat  of  laying  one  'J 5  oooceDtrio  anaotirsd  paper 

yarda   ,.,.... .,.. 


The  above  costs  do  not  include  vestry  chargw,  w 
the  same  in  both  cases.  There  is  no  need  to  gi^ 
examples,  and  from  the  above  it  will  be 
difference  is,  roughly,  8  per  cent.  If  the 
is  laid  in  troughing  and  filled  in  with  bitui 
cost  is  practically  the  same  as  (or  an 
drawn  into  pipes. 

2.  Referring  to  the  second  part,  the  dra' 
is  much  to  be  preferred,  as  the  cable  can 
out  without  disturbing  the  pavement  when  it  t« 
to  repair  faults  or  increase  the  sectional  area  of  t 
whereas  with  a  cable  buried  directly  in  tJia  aarlli 
always  take  up  the  pavement,  which  meant  a  ii 
of  expenditure,  varying  according  to  the  class  of 
which  in  some  towns  is  very  expensive.  In 
you  have  to  lay  the  cable  whilst  the  trench  is 
length  of  trench  allowed  to  be  open  at  one 
the  different  vestries  and  other  authoritiM^  wl 
inconvenient.  An  armoured  cable  qpiltm  la  far  ■ 
than  a  conduit  system,  as  yoQ  can  mimoiuil  i 
obstacle  you  meet. 

3.  As  to  the  durability  of  an  armoQusdeaUals 
in  the  earth,  much  can  be  said  against  tt ;   bal 
will  suffice  to  say  that  the  chemical  aciioo  ol 
will  attack  the  armouring  (and   the  lead  alto 
fibrous  cable)  severely,  although  iharo  is  ao  imUm 
or  yarning.     In  nearly  every  town  soma  ptft  of 
or  other  is  artificially  made — that  is,  not  tha  iMii 
and   a  most  common  enemy  to  Uie  armourtd  ( 
be   met  with — namely,  refuse  asbisj  whan  m 
case  the  cable  needs  additional  piolaetao%  wadk  i 
ing,  etc.,  and  in  that  case  yon  might  |oitaa 
pipes  and  draw  it  in.     Again,  yon  eamM 
mechanical   protection  of  armouring  to  a 
apart  from  its  attendant  advantages,  ant)  ilia 
of  a  workman  putting  his  pick  through  the  m 
not  to  be  forgotten.     The  only  excusable  reaaa 
armoured  cable  are  where  the  dlstrist  is   not 
increase  its  demand  for  current  over  the 
where  the  ;^th  for  the  main  is  such  that  a 
system  could  not  be  aiiip^ntagaooily 
inelasticity. 

I  have,  perhaps,  treated  the  iobjeet  in 
light  than  the  question  demairied,  bol  br 
aimed  at  completely  covering  the  gro<ti>d.^/.KD 

Aimcer  to  No.  48  (awarded   SfJ.— The  sUef 
using  armoured  cable  laid  direct  in  the  graood  is 
and  this  is  a  point  worthy  of  nottos,  for  the 
no  mean  sum  in  a  largo  area  of  stapplj. 
used  in  the  '*  draw  in"  method  are  very 
they  have  their  advantages.     Gables  kio 
ground  are  very  leryieeaUe  in  ontlyii^  disi 
some  cases  for  feeders,  but  there  are  ti 
their  use,  one  of  the  prindpal  being  the 
finding,     tn   the   "  draw  in  '*  sysUQit  wh«i 
located   to   within,  say,  20  or  36  7^^ 
cable   can   be   withdrawn   uid  ^*"^«^ 
armoured  cable,  many  yards  gl 
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ap  before  die  fault  is  arrived  at.    This  impedes 

Dd  people,  especially  storekeepers,  are  not  slow  to 

at  the  obetruction.     If  much  eround  has  to  be 

it  makes  it  very  expensive.     A  strong  po*nt  in 

>f  armoured  cables  laid  direct  in   the  ground  is 


E^y)en8ive  service 
s  the  cable  is  laid, 
all  that  is  required 
of  cast  iron  placed 
insulating  material, 
form  of  box.    Care 


'eedom  from  gas  explosions. 
are  not  necessary  to  fix,  a 
can    be  cheaply  made,  and 

a   amall  split  junction  box 

joint  and  filled  up  with 
stch  below  shows  a  simple 
)  taken  that  the  ^und  is  made  solid  under  the 

when  the  earth  is  filled  in  and  pounded  down 
t  is  pot  under  severe  strains.  The  "dead  ends  "  of 
bles  should  be  well  insulated,  or  they  may  cause  in 
"  eartL"  Armoured  cables  laid  direct  are  liable  to 
rom  sharp-pointed  tools  handled  by  careless  work- 


hen  opening-up  roads.  As  a  rule,  when  gas  com- 
etc,  have  occasion  to  lay  new  pipes  and  gear  in 
dnity  of  electric  light  cables  they  seldom  take 
imble  to  enquire  of  the  electrical  engineer  as 
ir  whereabouts,  with  the  result  that  sometimes 
is  driven  into  the  cable.  Armoured  cables 
laid  seem  to  have  given  trouble  in  some  cases. 
Qt  soil  has  a  different  effect  on  armouring.  In  one 
St  Pancras,  where  the  street  had  been  made  up  of 
I  cable  had  to  be  withdrawn  after  15  months.  The 
ing  had  rotted  away,  and  nothing  remained  but  a 
At.  A  good  protection  is  a  wooden  trough  filled 
asphalte  composition.  The  trough  will  perish,  but 
immaterial— it  is  only  used  as  a  mould.  A  good 
B  of  lead  armouring  is  essential,  and  this  is  a  point 
bould  not  be  overlooked  when  buying  cables  of  this 
F.  Bruton. 


ALTEBNATIN6-CUBRBNT  MOTORS* 

BY  E.   E.   TASKER. 

(  Concluded  from  page  407, ) 

Tonocydic  Syxtem,— This  system  was  instituted  by  Mr. 
tx  in  America,  its  object  being  to  run  motors  from  what 
ally  a  single-phase  generator,  so  that,  whilst  only  having 
k  leads  to  run,  the  advantages  of  hsving  three-phase 


Fi«.  21. 

ire  at  the  same  time  obtained.  At  the  time  this  was 
I  the  only  single-phsse  motor  in  use  was  one  that  ran 
ionaly  with  the  generator,  necessitating  its  being  run 
eed  if  some  extcnrnal  means,  and  also  the  use  of  a  direct 
Id  excite  its  field  magnets,  except  in  the  case  of  the 

*  motors,  where  the  altematiDg  current  is  commuted 
BBrpose.  This  system  is  operated  by  means  of  a  gene- 
bsa  a  monocyclic  geneiator,  the  winding  of  which  is 
s  sketch  (Fig.  21).  It  consists  of  a  single-phase  alternator 
I  additional  winding  called  a  teaser,   wound  in  slots 

between  the  main  windings.  This  teazer  winding 
■  an  E.M.F.  90deg.  out  of  phase  with  the  ordinary 
^  and  ia  nsed  for  starting  and  running  motors. 

•  pokr  diagram  (Fig.  22)  the  vector  A  B   represents 

w  nsd  at  the  stpieiits'  meeting  of  the  Institution  of 
dfeDgfaisera.  Marah  1$  1999. 


the  voltage  measured  across  P  Q,  and  A  C  that  across  O  R, 
whilst  A  X  represents  the  potential  difference  between  Q  R, 
and  A  Y  that  between  R  P.  OR  represents  the  teaser  winding, 
and  is  of  comparatively  fine  wire,  being  used  for  the  motor 
circuits  onlv,  and  from  the  diagram  we  see  that  the  motors  are 
really  startmg  as  three-phase  motors  :  they  have  a  good  starting 
torque,  so  can  therefore  be  started  when  loaded.  When  they 
have  then  obtained  the  reouisite  si>eed,  the  machine  runs 
merelv  as  a  single-phaser  with  short-circuited  rotor,  this  being 
brought  about  m  the  following  manner :  The  winding  of  the 
motor  to  which  the  "teazer"  wire  is  attached  has  such  a 
number  of  turns  that  the  back  E.M.F.  when  it  runs  synchro- 
nously exactly  equals  the  E.M.F.  generated  by  the  teazer 


Fig.  22. 

winding,  O  R,  in  the  dynamo  ;  then  at  this  speed  no  current  is 
supplied  b^  the  *'  teazer."  The  lamps  and  motors  are  all  on  the 
same  oircmt  with  a  single-nhasie  current.  If  now  the  motors  for 
any  reason  slow  down,  sucn  as  overloading,  the  third  wire  again 
comes  into  play,  and  the  motor  continues  running  as  a  tiiree- 
phaser  until  its  normal  speed  has  been  attained.  I  might  here 
add  that  during  stsrting  in  the  two  windings  connected  to  the 
mains  the  difference  of  phase  of  the  currents  in  the  coils 
diminishes  from  ISOdeg.  to  approximately  120deg.-— that  is, 
when  the  motor  is  started  from  rest. 

The  same  results  may  be  obtained  if  transformers  are  used. 
We  may  emplov  two  transformers  connected  in  series  across  the 
mains  (Fig.  23),  the  common  junction  being  coiinected  to  the 
teazer.  The  secondaries  are  connected  in  reverse  relation  to  the 
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Fig.  23. 

three  terminals  of  the  motor.  Then  the  primaries  are  in  series 
and  the  leoondaries  in  multiple.  In  this  case  the  duty  of  the 
**  teazer  *'  wire  is  to  carry  only  a  magnetising  current,  and  can, 
therefore,  be  made  of  comparatively  small  wire.  The  reason 
the  secondaries  are  reversed  is  to  alter  the  phase  relations  from 
60deg.  in  the  primary  to  120deg.  in  the  secondary.  When 
the  connections  are  made  in  this  way  the  resAti»TL  ol  \.V^ 
machine  causes  a  displaced  '^.li/l.Y.  on  V\i«  mvoi^V^^Vv^  \^ 
transferred  back  throu|^\L  t\ie  Vxansioim^ta^  Ww^  ^mmoa% 
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the  phase  rektioni  as  well  as  the  £.M.F.*b  to  alter  in  the 
primaries  and  secondaries.  Fig.  24  shows  another  method  of 
making  the  connections  with  transformers,  and  it  will  be  noticed 
that  it  somewhat  resembles  Mr.  Scott's  system  of  converting 
two-phase  currents  to  three-phase,  the  three-phase  portion  being 
only  used  for  the  motor  starting  and  running ;  Uie  lamps,  as 
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before,  merely  put  on  two  of  the  mains.  Two-phase  motors  can 
also  be  used  m  a  similar  manner  in  this  system,  since  the 
necessary  two-phase  currents  may  be  obtained  direct  from  the 
transformers. 

It  is  not  absolutely  necessary  to  hare  a  separate  winding  on 
the  generator  for  the  monocyclic  system,  but  is  applicable  to 
the  ordinairy  single-phase  alternator.  The  principle  of  working 
is  shown  in  the  diagram,  and  is  as  follows :   a  three-phase 
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Fig.  2r). 

induction  motor  is  run  single  phase,  then  between  its  impressed 
and  counter  E.M.F.  there  will  be  found  another  E.M.F.,  these 
three  being  nearly  120deg.  apart.  In  Patent  No.  533,379, 
issued  on  April  11,  1894,  to  Mr.  Steinmetz  for  **  motors  operated 
from  line  circuits  in  which  currents  flow  60deg.  apart  in  phase," 
he  says  :  **  The  difference  in  the  motor  being  in  reversing  one 
of  the  three  ooihi,  bo  that  the  current  through  it  is  in  an 
oppoeiie  direotioa  team  tlMl  in  an  ocdinary  motor,  andpeoduoea 


the  same  effect  so  far  as  the  aqtioii  of  the  motor  is  ec 
that  which  heretofore  has  been  aeoored  by  < 
phase  by  120deg."  He  aleo  adds  that  if  a 
this  case  the  secondaries  of  the  tnMSiionMr  aie  nd 
You  will  notice  in  the  diagram  (Fig.  25)  that  the  fii 
has  its  connection  reversed  to  the  other  two,  thso, 
field  of  the  induction  motor  has  a  ai&^o-phaes  « 
through  it  with'the  armature  revolving  the  thrss  « 
the  armature  cut  this  field,  and  jp^^  nM  to  E 
three-phase  relation^;  the  counter  E.1LF.  of  ths 
reacting  on  the  single-phase  fidd  gives  at  1 
terminals  of  the  indu<Son  motor  fidd  thiee-phsss 
The  reason  that  the  coil,  C,  is  reversed  is  tLis: 
winding  on  a  monocyclic  generator  gives  an  E.M.F.  t 
direction,  and  the  back  E.M.F.  in  Uie  eoil,  C,  is  in  tl 
direction  ;  then  it  is  evident,  in  the  case  nnder  ooo 
that  to  start  other  motors  this  oosl  should  aet  as 
winding  in  the  generator,  and  it  wiH  be  foond  that  h 
mains  and  this  extra  wire  129deg.  difibreooe  of  phsM 
The  drawback  to  this  branch  of  the  system  is  that  iti 
to  keep  one  machine  running  as  a  single-phase  shot 
armature  motor.  If,  then,  another  motor  be  pat  oi 
one  supplies  the  necessary  difference  of  phase  to  « 
start,  and  when  it  has  attained  its  proper  speed  i 
current  from  motor  No.  1 ;  it  merely  acts  as  a  si 
induction  motor,  since  the  two  coils,  C  C,  have  indooe 
which  balance  each  other.  When  other  motors  are  v 
those  already  running  change  to  three-phase  motors 
the  reauisite  three-phase  currents  to  enable  them  to 
same  tning  happens  if  by  any  chaifoe  one  or  more  of 
become  overloaded  and  lags. 

A  special  induction  motor  was  deaigned  by  Steinm 
monocyclic  system,  which  is  here  reprssented  diam 
(Fig.  26^.  This  motor  acts  at  starting  as  an  onbalaii 
phiwer,  out  when  running  at  normal  speed  takes  its  ] 
the  two  mains.  He  has  also  made  syncAuoooos  dkk 
in  reality  are  wound  the  same  as  the  geaeraton 


Fig. 


important  advantage  which  this  system 
ordinary  three-phaM  one  is  that  there 
where  lighting  and  power  are  used  from  the  a 
since  it  is  practically  all  derived  from  one  dzciiit, 
only  one  on  the  machine. 


NOTTINGHAM  BLBCTRIC  TRAHWA1 


The  following  is  the  report  of  the  Tramways  C 
as  to  the  reconstruction  of  the  exisUof  tramUnes 
eztensions  required,  and  as  to  the  method  of  trad 
adopted  and  the  works  necessary  for  carrying  oat 
and  other  matters : 

In  accordance  with  the  arrangements  entered  iaii 
committee  with  the  Nottingham  Tramways  Commit 
approved  b^  the  City  Council  on  June  14,  18Q7«  Um 
have  been  acquired,  and  they  were  formally  handed  • 
city  on  Oct.  18,  1897.  Since  then  your  committee  1 
carefully  considered  the  whole  question  of  tramwayi  i 
the  reconstruction  of  the  existing  lines,  what  ezfeaai 
desirable  should  be  made,  and  wmit  form  of  OM^aaMi 
should  be  adopted.  They  now  come  to  the  Cooasil 
following  recommendations :  (1)  that  the  psiaisnea 
the  whole  of  the  existing  system  shall  be  rsoonaltl 
that  certain  important  extensions  to  this  mtem,  pvi 
detail  later  in  this  report  and  shown  on  the  skstch  \ 
be  carried  out  as  soon  as  parliamentary  powers  can  he 
(3)  to  e<iuip  the  whole  of  the  system  on  the  prindpU  i 
overhead  traction. 

1.  As  regards  the  reconstruction  of  the 
tramways,  these  lines  were  ooostmoted  in  1878 1 
w«ie  VMd  without  any  ooaoreto  fwaidalMMi  for  ( 
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(  451d.  per  yard.   They  are 

nil,  if  new,  ia  not  atrong  enough  to  carry  the . 

{ ire  neceaiary  where  mechanical  traction  is  adopted  ; 
I  are  heing  propelled  mechanically  very  heavy  raila 
wd,  the  moat  recent  examplea  of  tramway  oonatmo- 
g  raila  weighing  from  OOlh.  to  lOOlh.  per  yard.  Tour 
I  bdiere  that  it  ia  the  sonndeat  policy  and  the  cheapest 
:  to  construct  the  lines  in  the  most  substantial  manner, 
sdnoe  matcorially  and  to  as  low  a  figure  as  possible  the 
lintenance  and  repaira.  It  ia  intended,  wherever 
if  to  pave  the  very  busiest  thoroughfares  with  wood, 
{dy  use  hardwood  paring  for  this  purpose, 
ixtensions  proposed  to  be  carried  out  by  your  com- 
mm  aa  powers  can  be  obtained  from  Parliament  are 
:  (a)  The  doubling  of  such  portions  of  the  Baaford 
single  lines  now  occur — viz.,  in  Alfreton-road  and 
ed— «od  the  extension  of  such  lines  to  Bulwell 
ee.  (b)  The  doubling  of  the  Oarrington  line  from 
r'a  Church  to  the  terminus,  and  the  extension  of  the 


It  is  intmded  to  abandon  the  St.  Peter's-square  terminus  ; 
this,  will  relieve  the  congested  state  of  thia  square,  and  be  a 
gysai  sdwiatMa  to  the  ordinary  traflSc,  as  it  is  very  much  over- 
crowded ;  dame  Baam  in  Albert-street  will  be  continued'  up 
Wheeler-gate  into  the  lfMiE0t>plaoe.  The  street  recently  formed 
across  the  Market-plaoe  from  Market-street  to  Wheeler-gate 
will  be  widened  and  formed  into  a  tram  centre,  with  four  sets 
of  rails  and  crossovers,  etc.  It  is  intended  to  run  through  cars 
from  Carrington  to  Trent  Bridge,  and  from  Bulwell  to  Trent 
Bridge.  The  tram  centre  will  be  used  as  a  iunctioii  where 
passengers  can  exchange  from  one  car  to  another,  only  a  few 
yarda  distant ;  a  waiting-room,  an  office,  and  conveniences  wiU 
be  constructed  in  a  convenient  position  dose  to  this  tram 
centre.  The  exiitinff  double  line  on  Long-row  East  will  be 
be  taken  up,  for  whidi  wiU  be  substituted  a  single  line,  which 
will  be  carried  up  King-street  to  Parliament-street.  All  outward 
cars  to  Carrington  or  St.  Ann'a  Well-road  will  pass  up  King- 
street,  and  return  via  Market-street.  The  double  lines  m  Long- 
row  West,  from  Market-street  to  ChapelBar,  will  be  taken  up  and 
a  single  line  substituted  for  the  same  ;  a  new  single  line  will  be 
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inehester-street,  Sherwood,  (c)  A  new  line,  com- 
the  emat  end  of  the  Gregory-boulevard  by  a  junction 
aninston  line  and  passing  along  Sherwood-rise  and 
i-ioaa  and  joining  the  Buford  and  Bulwell  line 
EBOQ-xoad,  near  the  Baaford  Station  ;  this  line 
bfEm  mo  alternative  route  to  Basford  and  Bulwell. 
line,  oommenoing  by  a  junction  with  the  Carrington 
hm  south  end  of  Milton-street  and  passing  along 
lament-street  and  the  intended  new  street  through 
id  thence  along  St  Ann's  Well-road  aa  far  as  the 
Ooppioe-road  ;  a  short  extension  of  about  400  yards 
lOe-ieed  will  be  required  to  provide  access  to  the 
■nr  ear  shed,  (e)  A  new  line,  commencing  by  a 
ilii  the  Trent  Bridge  and  Station  line  near  the 
Htain  and  passing  iSong  Grey  Friars-gate  and  the 
iavavd  as  far  aa  Derby-road  ;  the  return  line  will 
P  Csaal-etieet  instead  of  viA  Grey  Friars-gate,  {fj  A 
hiHMiMaw  hf  a  junction  with  the  Carrington  line 
fhimd  oi  Bhieooat-atreet  and  passing  along  Wood- 
l|«ii  HH^perkj  Plains  as  ler  as  the  Porcsbester-ioad. 


constructed  from  Derby-road  and  along  Parliament-street  to  the 
top  of  Market-street.  All  outward  cars  to  Basford  and  Bulwell 
will  go  along  Long-row  West  and  Chapel  Bar,  and  return  md 
Upper  Parliament-street  and  Market-street.  This  arrangement 
wUl  conduce  to  the  comfort  and  convenience  of  passengers,  and 
will  be  more  economical  to  work,  as  all  outward  cars  going 
uphill  will  take  the  route  with  the  easiest  gradients. 

Your  committee  have  also  considered  the  desirability  of 
making,  in  due  courae,  further  extensions  indicated  on  the  plan 
accompanying  the  report,  and  they  consider  that  in  the  near 
future  it  will  be  desirable  to  have  a  system  of  trams  (1)  along 
the  R%dford  and  Gregory  Boulevards  ;  (2)  an  extension  of  the 
intended  St.  Ann's  Well-road  line  up  Well-road,  to  join  the 
line  on  Mapperley  Plains ;  (3)  if  a  convenient  route  can  be  found, 
a  line  of  tramway  to  Sneinton  ;  this  however  is  a  most  difficult 
problem,  aa  the  streets  along  which  the  pedestrian  traffic  now 
goes — viz..  Goose-gate  and  Hockley — form  an  impossible  route 
for  tramways  on  account  of  the  narrowness  of  the  carrieg^wa^ 
in  those  streets.  The  only  poasiVAe  tou\i%  \a  ^ovx  VSki^^Vi.  Kssl% 
Well-road  line  aa  its  aa  B%v;ki-itam^  aaodi  >^\i«a  \iQX^%  i^\x^ 


BAth-street  to  Carlton-roftd,  Jknd  fcheDca  klong  Ct^rlton-niikl 
(thiM  ii  tbo  route  ihown  oo  the  pUn)  i  the  objection  to 
this  route  it  thjit  it  ii  very  oircaitoua,  does  not  follow  the  line 
of  pedeetriAn  traffic,  and  would  therefore  carrj  only  through  or 
]ong-diitAnce  pMaenicers.  Your  oommittee  are  informed  that 
the  Improvement  Committee  ii  oonsideriDg  the  poiwibility  of 
opening  out  a  new  thoroughfare  in  continuation  of  Ht, 
JohD*a-atreet,  throu^^h  Gur4ane  and  Colinck-atreet  to  CarU^xi* 
road,  and  it  ia  therefore  desirable  that  the  intended  new 
trEmtinea  to  communicate  with  Sneinton  ihould  be 
poAlponod  until  the  question  of  the  new  itreet  has  been 
deciaed.  (4)  The  other  line  which  your  committee  consider 
should  be  carried  out  ia  along  Wiiford*road  an  far  as  VV'Llford 
Bridge  ;  in  this  c&ae  also  the  narrowness  of  the  carriageway 
renders  it  difhcult  to  lay  down  even  a  single  line  ;  this  could 
only  be  done  by  the  co-operation  of  the  owners  and  occupiem 
along  the  route,  and  would  neceaaitate  the  narrowing  of  the 
cause  way  a  for  the  greater  portion  of  tke  length  of  the  road. 

The  choice  of  a  suitable  site  for  the  power  station  has 
fortunately  not  been  a  matter  of  very  much  difficulty  ;  the 
essentia]  points  required  in  the  site  are  that  it  should  have  a 
oonaiderable  area  in  order  to  provide  for  future  extension,  and 
that  it  should  be  in  a  central  position.  The  only  site  which  can 
be  secured  to  answer  these  requirements  is  the  area  which  is 
proposed  to  be  cleared  by  the  Improvement  Committee  in 
connection  with  the  new  street  through  the  gaol ;  this  site  will 
lie  between  the  St.  Michael-street  recreation  ground  and  the 
new  street,  and  will  provide  ample  accommodation  for  every- 
thing required  for  power  for  tramway  purposes,  for  car  sheds, 
offices,  ete.,  leaving  ample  space  for  future  extension.  It  will 
be  neoeasary  to  carry  out  considerable  structural  alterations  to 
the  existing  tramway  dep6ts  in  the  Meadows,  at  Basford  and 
Carrington,  so  as  to  convert  the  stables  into  car  sheds,  etc. ; 
additional  car  sheds  will  have  to  be  built,  one  on  the  Wells-road 
and  one  at  the  junction  of  Porches ter- road  and  Mapperley  riains. 

As  to  the  form  of  mechanical  traction  to  be  adopted,  your 
committee  have  unanimously  o<ime  to  the  concluaion  that  over- 
head electric  traction  ia  the  best  known  system  of  traction^ 
having  due  regard  to  effidenoy  and  cost.  They  have  given  the 
subject  most  careful  consideration,  and  have  had  the  oppor- 
tunity of  seeing  the  most  recent  and  roost  perfect  equipment  of 
tramways  on  the  cable  system  at  Edinburgn,  snd  have  neen  the 
most  recent  types  of  overhead  construction  at  Bristol  and  Dover. 
They  have  also  had  the  very  great  advantage  of  carefully  perus- 
ing the  most  excellent  and  exhaustive  report  issued  by  tho  city 
of  Sheffield,  giving  a  full  description  and  ample  parncuUrs  of 
the  tramways  in  about  18  cities  (principally  ou  the  Continent) 
visited  by  the  deputation  appointed  by  the  Sheffield  City  Council 
to  enrjuire  into  the  best  methods  of  mechanical  traction  for 
tramwsys. 

As  rej^ards  the  system  of  cable  tramways  at  Edinburgh,  it  ii 
believed  that  when  completed  it  will  be  the  most  oomptett* 
system  of  cable  traction  known.  It  is  being  carried  out  regard 
lees  of  cost,  and  emboiiies  all  the  newest  principles.  It  has 
eertain  advantages.  For  instance,  there  is,  or  course,  an 
absenoe  of  ovorbe%d  wires  in  the  streets  ;  it  easily  adapts  itself 
to  inoreased  traffic,  as  additional  cars  can  easily  be  attsched 
when  the  traffic  demands  it ;  it  is  also  eoonomioal  as  rsigards 
working  expenses.  The  disadvantages  are  :  the  speed  of  every 
ear  being  limited  to  six  miles  per  hour,  whether  travelling  in 
a  orowdwi  thoroughfare  or  on  a  road  in  a  very  quiet  suburb  ; 
if  a  ear  loses  time  it  cannot  make  it  up,  and  if  it  has  to  move 
more  slowly  than  the  six  miles  per  hour  (the  speed  of  the  cable) 
the  gripper  is  slackened  and  the  cable  worn  by  the  ilipping  of 
the  gnpper  on  the  same  ;  a  oar  cannot  be  revomed  and  run 
back— this  often  has  to  be  done  in  foggy  weather  on  single  lines, 
,  The  slot  is  objectionable,  and  the  noise  from  the  cable  running 
in  the  pulleys  below  the  ground  is  found  to  be  a  constant 
annoyance  to  the  residents  on  the  route.  A  breakdown  of  the 
engine  or  cable  stops  the  tratHc  on  the  whole  length  of  that 
partioular  route.  The  great  disturbance  to  gaa  and  water  mains 
*od  servioes  during  construction  is  a  very  serious  item  of 
expeoae,  and,  lastly,  the  principal  objection  is  the  very  heavy 
tnilial  ooet  of  the  system. 

As  regards  the  syntem  of  prof>elling  cars  by  electricity,  the 
best  known  methods  of  applying  this  power  are  as  follows  :  (1) 
by  underrground  conductor  in  conduits  ;  (2)  by  accumulators  ; 
(3)  by  overhead  trolley  wires  carried  on  poles  or  span  wires. 
The  great  objection  to  the  first  system  is  the  expense  ;  it  is 
more  expensive  than  the  cable  system,  the  slvit  is  wider,  and 
there  is  cf>niiderable  dang<i*r  of  frequent  stoppages  in  times  of 
snow  or  heavy  rainfall.  No  matter  what  precautions  may  be 
taken  to  ensure  the  efHcient  drainage  of  the  conduit  in 
ordinary  rain,  in  times  of  heavy  storms,  when  tJie  sewert 
become  overcharged,  the  conduit  would  be  6Ued  with 
water  and  mud,  and  the  tram  service  stripped  and  otnttd 
not  be  started  until  the  water  and  mud  bad  been  all  cleared 
away.  The  second  system  — that  of  aooumulators — is  not 
making  any  progress,  and  it  is  not  likely  to  do,  as  its  serious 
diiadvanUges  are  the  objectionable  vmell  fTom  Ibe  acoumulators, 
tha  ^remt  expenM  o!  maintenance,  and  neeeesaHly  the  great 
itfmt  o/  mtfrkwg;  »om0  idm  of  Uui  mmy  be  eeeii  from  the  fact 


that  the  only  tramway  worked  on  this  ififtB 
is  at  Birmingham — the  cost  per  car  mUm 
compared   with  from   4^d.  to  6^.   per  ear 
electric  traction  and  as  compared  witb  8d. 
hone   traction   at   Nottingham  ;   in  fact,  at 
company  spend  18'43d-  per  oar  mile  to  eauD   15 '' 
which  cannot  be  long  sustained. 

Hiiviog  had  these  facts  bmught  before  thmir  \ 
mittee  did  not  think  it  desirable  to  wMit«  timeiat 
which  it  was  impossible  to  carry  i«at  ;  Uiey  i 
their  attention  to  the  claims  of  the  cable  anid  ovi 
syitem.     The  only  pc«sible  objectioo  to  llie 
system  is  on  account  <-.f    '  -    -^^rbesd  wirsep  ] 
advantages  over  cable  I  le  ears  can  ( 

selves  ti»  the  traffic,  th»j>  -^  *>-  wly  or  q% 

backwards,  in  case  of  an  a<<  »  truUejr^ 

of  the  system,    which   is   m^^.    ~. — lusl,  oo^ 
half-mile  lenj^th)  is  thrown  out  of  iwe,  ai 
repaired.     The  units  of  power  empioftd  hm 
are    all    coupled    together,  sending    currtsit  i 
to  all  sections  of  the  trotle>'  wire.     An  soeidi 
does   not  affect   the   running  of  the   eara^ 
engine  can    immediately  be    rvn    to   take  tto^ 
one  of  the  great  advantages  of  the  OTerbeadi' 
cable  system,   is   its    comijarative    dseaaiMM^ 
The  advocates  of  cable  traction  point  Uj  the  hm 
motorcars^  and  that  this  expanse  goee  far  Ui  pij 
overhead  system  on  the  same  footing  wm 
regards  expense.     Your  committee  were 
Edinburgh  to  find  that  a  cable  car  e(|itipp 
design  of  gripper  and  brake  cost  £450  ;  ail 
with  two  motors  costs  only  Ji&TO,  so  that  I' 
only  £120  in  the  cost  of  the  cars,  whiob  IB 
only  about  £600  per  mile.     As  regards 
overhead  wires  and  poles,  your  oomiititle«i 
at  Bristol  and  D^ver  consider  that  tlitt 
exatrgerated.     The  poles  can  be  mads  0104 
overhead  aystem   of  tramway*  has 
principal    atreets    in     Rome    and     parfi 
maccnificcnt  ruins  of  the  Capital,  witboot 
comment :  at  Milan  the  overhead  ^filMn  li 
almost  into  the  precincts  of  its  mafwcaiii 
the  system  has  not  destroyed  tht  b#autlee  oi 
residents  in  Nottingham  scarcely  need  fear  thai  1 
of  any  streets  in  this  city  will  be  s^i'hIi^     The  4' 
overhead  system  has  been  greatly  magnified  ; 
that   many  fatal   accidents  have  oocttrred  thm 
wires,  etc.,  base   their  opinions  on  Amerioaa 
the  bulk  of  the  wires  (both  for  eleolrio  l^cbft 
carried  overhead,  and  the  majority  ol 
been  cauned  by  the  breakage  ol  tramway 
electric  light  wires  carrying  a  high  V4>|taft ;  \ 
is  to  carry  all  wires  undergrouiid,  eieept  ol 
wires,   and   these   are   very  ttroog.  and 
unknown. 

The  municipal  authorities  of  Itie  aoi 
England  and  Bcutland   have  d#ddad  bi  Um 
electric  traction  ;  for  instance,  Livexpoot,  Ma 
Bradford,    Bull,    Leeds,    Olssgow,   Bnrt^ 
decided  on  this  system  after  most  exhaiieCtYe  ( 
the   Continent   and   in   America.     The  eable 
from  £4,000  to  £5,000  per  mil#  movelkan  Use  * 
system,   and  taking  tho  ultimale  lileaf 
your    committee    are    not    pr««red   to      ^^ 
Council  t4>  spend  from  £200,000  to  £250,000 
Ut  instal  this  system.     The  U^ttd  eettnated 
struction  of  the  existing  tramways  aiid  Ukei 
the  e4}uipm«nt  of  tho  same  wtlH  an  sJwftrio  1 
tj^ctirkti,  tramoan,  power  sistiosi^  e 
etc.,  will  be  about  £425.000.     This  doM  imI  i 
sloiis  marked  on  the  plan  by  dotltd  tfi 
remembered,  however,  that  it  iaelilidea  an 
station,  enginea,  boilers,  and  ear  alteds^  wk 
ooosidorable  additional  mileage  of  tnuowmyi 

Voor  oomitiittee  be^  to  reeownMnid  I)m 
overhead  dectric  trolley  lyileai  ol  liMiki 
the  tramways,  and  to  approve  cif  ^hm  toiiMM  wi 
and  e I  tension  of  the  tramlioee  asid  %h%  Wmkm  Um 
new  syitem  set  forth   in  this  repoft,     V« 
rect>mmend  the  Ctvuncil  to  ailtliottas 
parliamentary  powers  and  eoneeata  of  thm  ] 
other  auth<>ritica  as  may  be  neeaeary  In 
out  the  above  wi>rka,  and  to  enicpowcr  ^km  n«B 
to  raise  the  capitiil  moneys  reciitlrtd  Uirier  iIm 
Trat£kways  Acta  or  oihtrwise  sa  Uiey  iBaf  i 

Dated  ltar«>h  28,  IBBfl. 

At  a  meeting  of  the  City  OdnocU  beik 
Brewsaword  roovecl,  *'  TkAt  the  reps 
mitiee  now  )ireflefiled  to  the  ConaoU  k 
and  iitt  the  6nt  r«idin^.  and  chal  iJii 
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B  quarterly  meeting  of  the  Council  in  May  next.  That 
mtime  the  Tramways  Committee  be  authorised  to 
I  city  eogineer  to  proceed  with  the  necessary  surveys, 
sections  which  will  be  required  for  the  purpose  of 
m  Conncil  to  glTe  notioee  and  take  all  proper  steps  to 
BUI  daring  the  next  session  of  Parliament  for  carrying 
Dinmeiidations  of  the  Tramways  Committee  now  laid 
[}oaiiefl  if  that  course  be  ultimately  adopted.*' 
Miderable  debate,  the  resolution  was  carried. 


BRIGHTON   ELECTRICITY  WORKS. 


tOPOSED   REDUCTION   OF  CHARGES. 

(hton  Town  Coancil  yesterday  considered  the  follow- 
ftom  the  Lighting  Committee  on  the  proposed  reduo- 
ehaijg;es  for  electricity  in  the  town,  accounts  for  the 
trading,  and  many  other  interesting  items. 
onts  ahow  that  borrowing  on  the  electrical  account  has 
ffind  to  the  amount  of  £234,581,  of  which  £198,155 
liied,  lesTing  an  uncalled  balance  of  £36,426.  Owing 
■umna  at  which  the  loans  were  issued,  the  actutd 
icniTed  ia  £188,543.  ISs.  5d.  The  gross  revenue 
fi  was  £32,722.  178.  lOd.,  of  which  £18,512.  48.  6d. 
id*d  on  maintenance  and  £14,210.  136.  4d.  carried 
Leaving  £110.  138.  4d.  of  this  as  provision  for  bad 
adding  £5,000,  balance  from  1896,  the  Corporation 
id  £19,100,  of  which  £2,000  were  applied  in  aid  of 
b  rate,  £3,000  transferred  to  reserve  fund,  £5,688. 
1  aa  interest^  £5,547.  98.  Id.  to  the  sinking  fund,  and 
5d.  carried  forward  to  1898  account.  The  assets  are 
£229,522.  Os.  5d.,  leaving  £19,496.  168.  lOd.  above 
which  indode  a  reserve  fund  of  £5,901.  13s.  lid., 
MM  aoooont  of  £350.  Private  consumers  purchased 
oaita  Uat  year,  and  the  public  lamps  conaumed 
lita,  111,693  units  were  used  in  the  works,  and 
its  raprasents  the  extra  quantity  generated  but  not 
!ar. 

at  of  Mr.  Wright  to  the  committee,  recommending 
idiiction  in  the  price,  was  presented  to  the  Lighting 
en  March  28  as  follows  :  **  In  recommending  you  to 
charge  for  electricity,  after  the  first  hour's  average 
lom  l^d.  to  Id.  per  unit,  I  have  thought  it  well  to 
ad  you  of  the  cardinal  principles  on  which  the 
jatem  of  charging  was  established.  In  the  first 
a  reeogniaed  th^t  the  business  of  electricity  supply 
■milar  to   the  hiring  or  renting  of   privileges  or 

eoeh,  for  instance,  as  telephones,  carriages,  or 
md  that  it  ia  a  great  mistake  to  assume  for  a  moment 
laything  like  the  business  of  supplying  such  com- 
pa,  water,  orgoods  usually  purchased  over  the  counter. 
wtinetion  between  the  supply  of  electricity  and  gas 

that  in  the  former  case  the  cost  uf  providing  the 
manhinery  and  mains  bears  a  very  much  larger 
to  the  cost  of  running  the  machinery  than  it  does  in 

It  follows  that  practically  the  greater  part  of  the 
aleetrici^  must  always  be  that  due  to  the  rent  or 
khat  partioular  amount  of  machinery  which  it  is 
to    allocate    to    each    consumer's    demand,    as    it 

home  in  mind  that,  owing  to  the  fact  that 
■tar  months  practically  everybody  requires  the 
■I  after  dusk,  each  electricity  consumer  has  to 
MB  amoont  of  machinery  always  standing  by  ready 
m  vanta,  and  that  this  machinery  cannot  be  used  for 

of  other  consumers.  The  annual  chartering  of  a 
ateamboat  is  analogous  to  an  electricity  supply  busi- 
dk  the  electric  machinery  and  the  carriage  have  to  be 
eharterad  orallocated  to  each  consumer's  wants  for 
ijfsar.  Kow,  let  us  suppose  two  individuals,  A  and 
I  by  the  year,  and  that  one  uses  his  carriage  for 
I  the  average  and  the  other  only  one  hour  per 
to  the  consumer  who  uses  his  lamps  all  day 
Dt  and  the  other  who  only  uses  the  electric 
:  to  abont  seven  o'clock  every  evening — then  it 
ifloBB  that  the  average  hourly  cost  of  using  the  car- 
■filinwry  must  be  very  nearly  12  times  as  much  in  the 
■V  it  would  be  in  the  former,  owing  to  the  hire  of  the 
^itaeliiaenr  constituting  nearly  the  whole  of  the  cost. 
^*it  ja  abaofately  fair  to  insist  on  anyone  who  requires 
m  OM  of  the  carriage  or  machinery  to  first  pay  an 
VUk  will  cover  the  hiring  or  renting  of  the  same 
f-allovaiice  ia  made  to  him  for  continued  use. 
»  hi  the  second  place,  it  was  recognised  that  no 
hi  tile  chaiges  for  the  supply  of  electricity  could 
tv  made  to  any  consumer  until  the  revenue  derived 

hid  at  least  covered  the  cost  of  maintaining  the 
aad  auuna  in  a  state  of  readiness  to  supply  him. 
iat  it  was  advisable  for  a  municipal  commercial 
H  fee  so  firame  its  tariff  as  to  ensure  as  nearly  as 
k^shH^gia  to  eveiT  ratepayer  supplied  bearing  some 
mmi  to  tiie  aotwu  ooat  of  sopplymg  him  individually. 


It  was  also  thought  necessary  to  avoid  as  much  as  possible  the 
commercial  absurdity  of  taxing  those  consumers,  the  supply  to 
whom  results  in  a  profit,  for  the  benefit  of  those  short-hour 
users  uf  the  machinery  whose  supply  at  the  maximum  allowable 
price  of  7d.  must  for  some  years  to  come  result  in  a  loss. 
Lastly,  that  the  Corporation  of  Brighton  started  their  elec- 
tricity works  with  the  primary  object  of  afiording  as  many  of 
their  ratepayers  as  possible  an  opportunity  of  deriving  a  benefit 
from  the  use  of  electricity.  With  regard  to  the  first  principle, 
an  analysis  of  the  accounts  for  1897  undoubtedly  shows  that 
the  charges  made  against  the  revenue  account  for  keeping  our 
machinery,  stafif^  and  mains  alwa^  in  a  state  of  readiness  to 
supply  current  as  it  was  required  m  that  year  were  not  less  than 
£20,714,  or  81  per  cent,  of  the  total  charges  against  the 
revenue  account ;  also  that  the  extra  cost  the  Corporation  were 
put  to  in  having  to  continue  to  run  the  machinery  after  it  had 
been  once  started  came  out  to  £4,895,  or  slightly  more  than 
iid.  per  unit.  It  can  also  be  shown  that  if  everyone  of  our 
consumers  had  just  used  their  demanded  number  of  lamp4  only 
one  hour  per  day,  or  365  hours  in  the  year,  the  charge  would 
have  to  have  been. about  7^.  per  unit  for  the  revenue  to  cover 
the  actual  cost,  thus  unmistakably  proving  that  those  consumers 
who  used  their  light  one  hour  or  less  per  day  on  the  average, 
(•f  which  there  are  several,  were  supplied  at  a  loss  of  about  a 
^d.  per  unit.  With  regard  to  the  third  principle,  as  the  cost 
of  continuing  to  run  the  machinery  after  it  is  once  ready  is 
only  about  id,  per  unit,  the  Corporation  can  obviously  afford 
to  supply  electricity  after  the  standing-by  charges  have  been 
covered  at  an  exceedingly  low  figure,  which,  although  having  to 
be  sufficiently  in  excess  of  ^d.  to  make  up  the  loss  made  during 
the  first  hour,  could,  as  the  accounts  of  1897  show,  have  been  a 
great  deal  lower  than  the  figure  charged — viz.,  1^.  per  unit. 
With  regard  to  the  suggestion  sometimes  made  to  reduce  the 
already  insufficient  charge  of  7d.,  it  must  now  be  obvious  that 
this  would  mean  the  taxing  of  the  great  bulk  of  the  long-hour 
consumers,  who  always  must  form  the  majority  in  any  town, 
for  the  benefit  of  the  hopelessly  unprofitable  class  who  use  the 
electric  light  only  during  the  few  winter  months  or  at  most 
irregular  intervals.  As  no  commercial  man  would  consider  for 
a  moment  the  suggestion  that  he  should  lower  the  price  of 
those  commodities  on  which  he  invariably  loses  and  make 
up  for  this  increased  loss  by  raising  the  price  of  the  goods 
from  which  he  derives  his  profit,  1  need  not  further  dwell 
on  this  proposal.  With  regard  to  the  probable  effect  of 
the  proposed  reduction,  I  must  ask  the  members  of  the 
committee  to  bear  in  mind  when  discussing  this  question  that 
any  calculation  based  on  the  effect  of  this  reduction  on  last 
year's  revenue  is  entirely  misleading,  as  the  suggestion  is  not 
to  reduce  the  charge  from  the  first  day  of  the  past  year,  but 
from  July  1  next,  a  date  18  months  later  in  the  development  of 
the  business,  when  there  will  be  in  all  probability  no  less  than 
550  more  consumers  connected  to  our  mains  than  there  were  at 
the  beginning  of  1897,  and  when  the  output  will  be  at  least 
60  per  cent,  greater  than  during  that  year.  It  must  also  be 
borne  m  mind  that  in  a  business  such  as  electricity  supply,  the 
Btanding-by  costs  per  unit  must  diminish  as  the  number  of 
consumers  connected  increases,  and  that  a  reduction  to  the 
long-hour  consumer  means,  judging  from  the  past  effects  of 
similar  reductions,  an  enormous  increase  in  the  number  of 
applications  for  a  supply  from  the  small  ratepayers,  house- 
holders, and  users  of  electric  motors,  who  can  so  justly  claim 
to  be  supplied  with  the  most  perfect  and  now  cheap  means  of 
artificial  illumination,  heating,  and  motive  power.  That  the 
conditions  on  which  the  Brighton  system  was  based  are  sub- 
stantially correct  can  be  judged  from  the  fact  that  the  following 
towns  have  decided  to  adopt  the  Brighton  system  of  charging  : 
Bournemouth,  Preston,  Southport,  Cheltenham,  Stafford,  South 
Shields,  Blackburn,  Blackpool,  Bolton,  Kingston-on-Thames, 
Hove,  Oldham,  Coventry,  Cardiff,  Northampton,  Glasgow, 
Islington,  Nottingham,  Southampton,  Taunton,  Dewsbury, 
Hull,  Hammersmith,  Walsall,  Coatbridge,  Burnley,  Sunder- 
land, Aberdeen,  Ayr,  Hanley,  Derby,  St.  Luke's  (London), 
Morley,  Shoreditch,  Torquay,  Wandsworth,  Dover,  Worcester, 
Bury,  Wakefield,  Burton-on-Trent,  Salford,  St.  Pancras, 
Wolverhampton,  West  Ham,  Barrow-in-Furness,  Paisley, 
Belfast,  Winchester,  Salisbury,  Ventnor,  Bootle,  Lincoln, 
Plymouth,  Folkestone,  Bromley  (Kent),  and  High  Wycombe. 
In  conclusion,  I  only  trust  that  the  policy  inaugurated  by  the 
Lighting  Committee  of  the  Brighton  Corporation  in  vigorouslv 
encouraging  the  use  of  electricity  among  the  vast  body  of  smafi 
ratepayers,  who,  either  in  their  business  or  private  residences, 
are  in  the  habit  of  using  artificial  light  for  many  hours  per  day 
throughout  the  year,  wUl  be  continued,  and  thus  keep  Brighton 
in  the  enviable  position  which  it  now  holds,  of  being  the  first 
to  enable  the  smaller  ratepayers  and  householders  to  benefit  by 
the  many  advantages  of  electricity. 

The  committee  resolved  :  *'That  from  and  after  June  30  next 
the  charge  for  electricity  after  the  first  hour's  consumption  be 
reduced  from  IJd.  to  Id.  per  unit. 

[We  regret  that  the  Easter  holidays  prevent  us  from  giving 
the  result  of  the  Town  Council's  meeting  in  this  issue. — 
Ed.  E.  E.] 
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Tbe  discussion  iu  the  Haase  of 
week,  if  it  did  nothing  elm,  broaght  oal 
held  by  the  Govemmenl  wilb  regard  to 
phone  service.  These  views  ftre«  u  lb 
have  been,  of  a  most  invertebrate  cban^i 
worst  feature  in  the  discassiozi  was  tii#  tM 
blame  upon  the  late  Mr.  Fawcell,  tli0  Pd 
General  in  the  early  days  of  telapboi 
recollection  of  events  is  not  the 
forward  by  Mr.  Hanbory  on  behalf 
ment.  Without  eansultiiig  auihoritiet 
our  view  is  to  the  effect  Ihai  the 
man  rather  pooh-poohed  the  oommafctal 
the  telephone,  and  the  warnings  of 
uttered  in  vain  to  deaf  eara.  Certainl; 
the  system,  there  did  not  seem  maeh 
its  commercial  valne.  .\fterwards  it  wai 
that  he  bad  designed  a  ri^ceiver  thai 
be,  and  has  hardly  been,  improved*  Tha  wi 
his  system  was  that  his  good  ceceivttr 
good  transmitter.  But  then  oaoie  ak 
Hughes  with  bis  French  nails  and  ptecea 
and  metals,  and  showed  tbe  world  how 
good  transmitter.  Even  then  oommcrdall 
this  side  held  strangely  aloof  from  the  m 
of  the  system,  and  had  it  not  been  for 
enterprise  we  are  not  sure  that  we  ebouU 
a  telephone  exchange  yet.  Howerer* 
were  tried  and  succeeded.  Then — muA  we 
till  then — the  Government  came  to  the  ( 
that  telegraphic  receipts  were  being,  and 
diminished,  and  a  lawsuit  fisvommble  to  tbi 
ment  was  the  result,  asamrtiog 
was  telegraphy  under  another  namer  and 
it  as  a  State  monopoly.  That  deetsioci 
the  system  of  licenses,  varied  from  time  to 
still  in  vogue.  We  have  often  aaid  Iwd 
the  monopolist  company^ — as  to  its  lade 
prise,  excessive  charges,  and  bad 
really  when  we  come  to  examine  111 
fihallying  of  various  Govemmenta  the 
is  that  a  company  exists  at  aU.  Wfe 
all  this  vacilliation  result  in  but  a 
gerated  purchase  price  when  parch 
as  it  will  be  a  few  years  hence.  Tbq 
value  of  shares  will  appreciate  as 
draws  near,  and  although  the  OoTemoi 
protest  against  the  exorbitant  price,  thqf 
to  pay  it ;  for  sentiment  and  tbe  Stook  ! 
will  walk  hand*in*hand.  and  aptiiial 
bination  any  Government  is  powerlaia. 
very  well  to  say  two  Goveromefila  ban 
decided  against  arbitration,  and  to  bint  tb 
no  circumstances  will  arbitration  taki»  plad 
fairness  to  the  company,  nothing  but 
possible  if  the  two  parties  cannot  agree,  * 
the  innocent  holders  of  shares  know  about  1 
will  be  the  cry  of  the  eentimenlaliaU ;  ( 
Government  stop  the  licenaee  in  1911  aadf 
a  keen  competition,  the  outcry  will  be  tti 
A  competing  system  carried  6ut  without  pi 
absolutely  impossible. 

Wlien  one  comes  to  consider  tbe  wiiolo 
Governments  from  tbe  eailiesl  telephook 
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resent,  it  can  hardly  be  gainsaid  but  it  baa 
h  policy  without  backbone.  Afraid,  in  the  first 
ice,  of  touching  the  matter ;  afraid,  subse- 
ly,  of  loss  of  revenue ;  afraid  at  two  opportuni- 

0  arbitrate,  knowing  that  company  or  private 
siition  was  impossible,  that  the  monopolist 
uiy  was  daily  getting  stronger  and 
iger,  spending  more  and  more  money, 
that  ultimately  the  State  must,  in  self- 
nraiion,  take  over  the  system.  We  say,  know- 
11  this,  and  a  good  deal  more  of  the  same 
there  has  been  pursued  from  first  to  last 
icy  of  procrastination,  a  policy  Micawber-like, 
ig  for  something  to  turn  up.  Mr.  Hanbury 
B  that  free  licenses  failed,  admits  that  the 
nment  offices  have  practically  failed,  admits 
Qiist  fiail  as  matters  stand  at  present,  but  puts 
ith  in  a  committee  which  is  to  determine 
lether  a  change  in  the  law  is  not  desirable,  and 
lether  if  municipalities  or  others  but  the  Post 
extend  the  telephone  system,  it  will  not  damage 
ficial  revenue.      It  seems  very  clear  without 

1  of  the  report  of  any  conmiittee  that  the  best 
1  is  one  under  centrad  control ;  but  if  the  Post 

wiU  not  undertake  what  it  is  plainly  their 
0  do  as  a  development  and  improvement  upon 
it  methods  of  telegraphy,  there  is  no  valid 
i  why  municipalities  should  not  undertake  the 
Sorely  payment  for  use  of  an  exchange 
tos  could  follow  somewhat  the  same  lines  as 
nt  of  international  postage,  with  a  percentage 
on  total  receipts  for  trunk  lines. 


CORRESPONDENCE. 

**  Ob«  BAn'f  word  U  do  nan'f  word 
fwtUM  Doodi  tliftt  both  be  hMrd.** 

GAS  v.  ELECTRICITY. 

-My  letter  of  the  29th  ult  was  not  written  in 
tioa  that  you  would  publish  the  contents.  The 
rand  fairness  of  your  paragraph  in  last  issue  of 
imal  eneoorages  me  to  accept  your  offer  to  amplify 
menu.  As  regards  cost  of  light  from  incandescent 
nmpared  with  gM,  I  based  my  estimate  on  the 
m  wnich  have  been  published  of  the  tests  made  by 
nee,  which,  by  compoundiag  curves  of  candle-power 
BJMMry,  show  that  four  watts  per  candle-hour  is  a 
ia  Than,  1,000  watts  ^4  equals  250  candle-hours 
L    Edinburgh  gas  gives  a  light  of  five  candles  per 

ot   Hence,  ^^!^^-^equals  20  Board  of  Trade  units; 
250 

■bie  feet  of  gas  cost  36d. ;  20  Board  of  Trade  units 

mrtB70d 

f  intaeipate  a  common  objection  that  a  lieht  of  five 

Mr  foot  is  not  generally  obtained,  but  ^t  is  the 

I  Ae   oonaumera;   if  good   governor  burners  are 

mA  as  are  manufactured  by  a  local  firm — a  light 

itt  eaodles  can  be  obtained  from  five  cubic  feet  of 

nh  |(UL .   On  die  night  of  my  lecture  the  hall  was 

%  12  Webbach  lamps,  each  fitted  with  governors 

[Ml  ci  OM  per  hour,  so  that  the  total  volume  con- 

PM  at  toe  rate  of  36ft.  per  hour.    On  a  moderate 

a«idi  foot  of  gas  would  yield  a  light  of  15  candles, 

Md  of   540   cp.    per  36ft.     The  hall   is    ^ene- 

lotted  bj   84  16-e.p.   incandescent  lamps,   which, 

f  foil  aiBeienqr.  only  amounts   to  384  cp.      If 

Iff  is  made   for   the   superior   light   of  the  gas 

dbe  of  which  would  have  yielded  more  light  than 

iMadflseaot  hunps,  the  comparative  cost  would  be : 

pL  Mr  hour,  aa  against  5^  for  electric  light.    My 

bar  coaunon  bimien  is  borne  out  by  actual  cost 


The  last  annual  gas  bill  for  the  hall  amounted  to  £25, 
whereas  electric  light  costs  £51  per  annum.  The  cost  of 
installation  amounted  to  over  £100.  We  may,  therefore, 
add  for  interest  and  depreciation  £5  per  annum.  The 
chairman  of  the  Electric  Lighting  Committee,  who  was 
present^  attributed  the  great  cost  of  the  elcfctric  light  to  its 
lavish  use.  Such  is  not  the  case;  the  greatest  economy 
is  exercised.  In  referring  to  street-liebtin^,  you  state  I 
allow  no  value  for  "additional  light"  My  object  was  solrlje 
to  state  the  increase  of  cost  to  the  ratepayers  by  the  use 
of  arc  lamps.  If  other  districts  of  the  town  were  to  insist 
on  a  fair  share  of  electric  lighting,  the  additional  coet 
would  probably  be  not  less  than  £20,000  per  annum.' 
When  the  lavish  expenditure  for  electric  light  is  compared 
with  the  stingy  spirit  displayed  towards  gas  lighting,  one 
is  tempted  to  think  that  it  is  not  done  altogether  in  the 
interests  of  better  flhHninaiidn,  eiae  why  not  increase  the 
present  beggarly  quantity  ctf  ]pi8— 2f t  perhnup  iu  lit,  or 
even  4ft  per  hour ;  the  present  light  eoiM  ha  donUed  at  a 
very  small  cost  compared  with  electric  Hgfat  fileeUiaxm 
may  justly  claim  that  for  certain  positions  electric  lig^t  is 
the  proper  illuminant,  but  too  much  is  claimed  for  it — for 
instance,  why  describe  arc  Umps  as  2,000  cp.  when  it  is 
well  known  they  are  considerably  less  than  half  that  value  f 
Lack  of  time  prevents  me  including  anything  about  elec- 
tricity as  a  source  of  heat  or  power  at  present — Yours,  etc., 

G.  K.  Grieve. 

[We  do  not  think  after  this  Mr.  Grieve  can  complain 
much  about  electrical  journals  boosting  up  the  electric 
light  What  he  would  say  if  he  found  that  12  Welsbach 
lamps  did  not  on  the  average  give  more  than  25  cp.  each, 
and  that  they  usually  take  more  than  three  cubic  feet  each, 
we  do  not  know. — En.  E.  E,] 


THE  TELEPHONE  QUESTION. 

Sir, — It  is  important  that  at  the  present  juncture  the 
public  should  realise  how  completely  the  estimates  pre- 
pared for  the  proposed  Glasgow  municipal  telephone 
exchange  have  been  justified  by  the  Post  Office.  In  last 
Friday^  debate  in  the  House  of  Commons  Mr.  Hanbury 
said  :  "  Without  entering  into  any  minute  calculations  as 
to  the  actual  value  of  the  National  Telephone  Company's 

f)Unt^  while  he  believed  the  capital  stood  at  something 
ike  £6,000,000,  the  Post  Office  calculation  was  that  the 
plant  could  be  entirely  replaced  at  a  coet  of  very  little 
over  £2,000,000."  In  the  "Electrical  Trades  Directory" 
for  1898  the  National  Telephone  Company  returns  the 
number  of  its  lines  in  1897  as  106,188.  Divided  into 
£2,000,000,  this  number  gives  an  average  value  per  line  of 
£18.  68.  8d.  The  estimates  prepared  by  me  for  the  Glasgow 
Corporation,  and.  confirmed  by  eminent  experts  (5,200  lines 
for  £97,833),  worked  out  at  £18. 6s.  3d.  per  line,  a  difference 
of  only  5d.  per  line. 

I  have  just  had  access  to  returns  made  by  the  German 
Government  showing  the  capital  cost  of  the  lines  at  its 
principal  telephone  exchanges.    The  figures  are : 

Number  of  p.r.;f«i  ^.f 

Town.  instruments  ^^^ 

at  work.  P®'  ""®- 

Berlin  28,785     £22     0     0 

Hamburg     13,561     23    0    0 

Leipsig 5,289     19     2     0 

Frankfort-on-Main 5,053     22  18     0 

Cologne    4,701 19  12     0 

This  return,  besides  confirming  my  estimate,  effectually 
disposes  of  the  oft-repeated  fallacy,  that  large  telephone 
exchanges  are  necessarily  relatively  very  much  more  costly 
than  small  ones. — Yours,  etc.,  A.  R  Bennett. 

Whitehall  Club,  S.W.,  April  5,  1898. 


RECENT  SMASHES  AT  BRIGHTON. 

Sir, — In  last  week's  Electrical  Engineer,  appearing  rather 
ominously  on  April  1,  there  appears  an  alarming  report  to 
the  effect  that  Mr.  Crompton  distinctly  stated  in  -his  speech 
at  the  Institution  last  Thursday  evenine  that  there  h&ve 
been  recently  a  great  many  smashes  at  we  Brighton  elec- 
tricity works,  ara  implied  that  these  were  due  totbe  use 


of  high-tentioQ  Bteam  dynamos  and  to  the  breaking  of 
steampipes.  Perhaps  it  will  be  sufficient  for  me  to  aay 
briefl;  (1)  that  there  have  been  no  smaaheB  at  Brighton 
recently  or  during  the  last  seven  years  ;  (2)  high-tension 
steam  dynamos  are  not  used  at  Brighton  ;  (5)  there  are  no 
steam-pipes  in  proximity  to  high-tension  apparatus  ;  (4)  no 
H  breakage  of  steam-pipes  has  occurred. 
^B  From  the  above  it  is  very  evident  that  there  is  a 
^^  ** nigger"  somewhere  in  the  reported  speech  of  Mr. 
I  Crompton,  who  is  the  very  last  person   to   intentionally 

I  mislead  his  audience. — Yours,  etc,,       Arthir  Wright, 

I  Brighton  Electricity  Works,  April  5,  1898. 

^H         [The   "nigger"'   in   the  report  is  the  word  "there/'— 
■     Ed.  E.  E.] 

V 


THE  JURIDIC  SID&  OF  THB   HUNICiPALISATION 
OF  TRAMWAYS. 


«V    iIKOROE    FiKYXOX  HARRIS. 


(Concluded  ffijm  page  4^3 J 

Hitherto  we  have  been  bound  by  the  rigid  restraint  of 
indexible  law.  It  was  not  for  us  to  concern  ourselves  with 
what  ought  to  he^  or  with  what  might  be,  but  only  with 
what  is ;  because  from  the  very  nature  of  the  thesis  abso- 
lute correctness  was  wholly  indispensable  ;  and  without  it 
the  statements  would  have  been  as  useless  and  unpractical 
as  the  vapourings  of  a  platonist.  In  the  following  corollary, 
however,  our  duty  is  not  so  much  to  state  a  stern  legal  fact 
as  to  consider  a  pleasing  economic  theory*  Let  us  then  first 
endeavour*  in  as  few  words  as  possible,  to  make  clear  what 
**  muuici[)aUsation  ''  means. 

It  means  the  adoption  by  a  municipal  corporation^  in 
respect  of  undertakings  of  a  public  nature,  of  a  line  of 
policy  which  shall  increase  to  the  utmost  the  benetits  and 
conveniences,  and  diminish  to  the  utmost  the  pains  and 
disadvantages,  which  the  public  derive  from  tbe  uuder< 
Uking. 

Assuming  our  proposition  to  be  correct,  it  becomes  the 
Hrst  duty  of  a  corporation,  in  regard  to  the  tramway 
iindertakiog  which  they  intend  to  municipalise,  to  ascertain 
with  absolute  preci»ion  what  their  existing  powers,  as 
given  them  by  law  over  the  undertaking,  really  are ; 
because  it  stands  to  reason  that  if  a  corporation's  powers 
are  already  so  great  as  to  enable  them  by  the  full  exercise 
of  those  powers  to  coerce  the  promoters  or  owners  of  a 
tramway  into  granting  concessions  to  the  public  which 
shall  be  equal  to  what  the  public  will  get  if  the  under- 
taking were  worked  by  the  corporation,  there  would  not 
only  be  no  necessity  for  municipailising  the  undertaking, 
but  it  would  prf>bably  be  unwise  in  a  corporation  to 
burden  themselves  with  the  proprietorship  of  iL  Having 
then  aaeertained  with  exactitude  their  own  existing 
powers,  the  corporation  should  next  enquire  to  what 
extent  these  powers  are  already  being  exercised  for 
the  public  btniefiL  If,  after  full  and  careful  enquiry, 
it  is  found  that  the  corporation  are  not  exercising  their 
protective  powers  to  the  full  extent  which  the  law 
allows,  they  should  at  once  call  into  play  whatever  powers 
may  be  lying  fallow  in  the  statutes  and  the  ordeis,  so  that 
the  reaouroes  of  Uw  may  be  exhausted  in  defence  of  the 
public.  Theee  powers  consist  chiefly  in  their  ability  to 
eofon^e  by-laws ;  to  arrange  stopping  places ;  to  regulate 
the  services ;  to  direct  or  alter  the  routes ;  to  appoint 
passing  nlaces,  crossings,  sidings,  junctions,  doubling  of 
lines,  and  other  works ;  the  fixing  of  fares  ;  to  ensure  the 
good  behaviour  of  the  conductors,  provi5ions  as  to  pae- 
•engeri'  IttgKage.  the  repair  of  the  permanent  wav,  etc. 

Having  then  itminod  everv  fulcrum  to  a  legitimate 
tension,  Aod  brought  the  undertAking  into  as  perfect  a 
state  as  the  powers  at  their  command  will  enable  them  to 
do,  the  corporata(>n  will  then  pause  and  consider  whether 
it  would  be  for  the  public  benefit  that  the  undertaking 
should  be  allowed  to  remain  in  it»  present  state,  or  whether, 
with  due  and  careful  regard  to  ite  working  expenses,  they 
eouJd  still  extract  from  the  undertaking  sterling  and  greater 
ftd vantages  to  tbe  public  by  acquiring  the  undertaking  and 
working  it  themselves.  If  they  consider  that  the  maximum 
ot  public  Unefit  can  only  be  derived  by  this  process  of 


taking  over  and  working  the  aodertakitig  as  a 
municipal  concern,  it  would  not  only  be  a  wiae 
it  would  be  the  duty  of  the  corporation  to 
and  work  it. 

Beyond  this,  of  course,  the  corporation  cannoi  ^ 
must  henceforth  inaugurate  nnd  maintAtn  a  cnti 
wholly  efficient  administration  of  the  undertakii 
then,  if  the  experiment  (for  experiment  it  will  ba| 
a  profit  on  an  average  balance-eheet  or«r  a  given 
of  years,  the  corporation  would  be  entitlad  to  mf  t 
concern  has  been  worked  by  them  at  a  pecitmimy  ffi 

Now,  for  the  purpose  of  an  election  cry,  a 
profit  would   be  a  sufficiently  ad  capUindum  argoiai 
tirgument  which  might  also  appeal  with  unaniweraM 
to  an  automatic  official  whose  vision  may  be  bovml 
the  routine  of  his  own  circumscribed  channel,  wbo| 
art  and  knows  of  no  science  in  the  Lannonioiii 
local  administration,  and  whose  ambition  culmi 
increase  of  salary.     But  to  the  genuine,  thoughtltil 
of   the    real    and    true  science  of    local  goireniil 
tbe  man  who  sees  in  this  noble  system  of 
administration,    in    this    splendid    delegation  oC 
functions    to    the   people,    an    indicalton    more 
than  anything  else  can    ever   be  of    imperial    in 
confidence  in  the  people,  to  such  an  one  a  mere 
profit   would   for    many    reasons   he   not   an    i 
assurance  of  the  success  of  a  muricipalised 
It  is  quite  clear   that  a  municipalised   undertakii 
show  a  substantial  profit  to  the  corpofaUoo  o< 
working  it,  and  at  the  same  time,  in  conae^ai 
of  supineness  on  the  part  of  the  corporatton,  eiif 
by  the    absence  of   competition  and   for  oilier 
the  method    in    which    the    undertaking   ia  eai 
may  be    such    that   the  public  derive   far   ieea  i 
accommodation,   and   benefits   from    it   thao   Ibay 
have  done   bad   it  remained    in    the    hAuda    ol 
promoters.     For  instance,  the  cars  may  be  un 
times    unreliable,    the     passing    plaises    iUi 
fares     high,     the     stopping     phma 
permanent   way    badly    kept,   and    the   lateral 
tbe   streets   correspondingly    tmsatisfactory,   aad 
Tbe    mere    fact,   therefore^    that    the   balaaoe^hii 
municipalised  tramway  shows  a  pecQniary  proll  h 
any  means  to  be  taken  in  itself  as  a  aaiiaf aciflvjf  n 
indeed,  as  a  proof  at  all  of  the  succeti  of  ilia  aoM 
Hence  it  were  incorrect  to  cjill    a    municipatttid 
taking  a  success   merely    bccaujio    it    shows  a  fk 
profit  to  the  corporation  ;  that  only  can  be 
called  where  the  nublic  hjive  also  benefited  ta  iIm 
of  locomotion,  the  lowuess  of  the  farea,  the  exceUaM 
accommodation,  the  punctuality  of  the  limea,  Iba  aT 
irriUitmg  delnys,  the  proviaion  tor  wat  weather,  the  a) 
crowding,  the  repair  of  the  permanent  way  and  of  ^Jtd 
the  morning  and  evening  provision  for  the  tabooriaij 
and  the  thousand  and  one  incidentala  whiek  ia 
militate  against  public  convenienee,     WImh^ 
corporation  have  made  every  improTemefii  whkfa| 
regard  to  other  departments,  the  rsMrurcea  ai  Ibtir 
justify  them  in  doing  to  iocreasa  lo  tbe  utAOiltlii 
and  conveniences,  and  to  dimintah  to  the  aioaoel 
and  disadvanti^s    which   the    public    den^a   fin 
tramway,  the  undertaking,  well  aqoippad,  and 
working   order,    will    then    be  before   the   pabUe 
experiment     At  the  end  of  a  |ivtn  number  of  jn 
balance  sheet  for  that  period  will  show  iba 
experiment.   The  balance  sheet  may  not — in  all  pfi 
it  will  not — show  a  pecuniary  profit  to  the  corporal 
may — it  probably  will^show  a  paciiniary  deidi 
the  same  way  a«  a  pecuniary  profit  aiiiat  oof  ajcma 
to  indicate  the  success  of  the  expertmaat,  ao^  a 
pecuniary  deficit  must  not  be  taken  to  daoota  hi 
On  the  other  hand,  just  aa  such  an  andertakim 
showing  a  pecuniary  profit,  may,  neTertbilaM,  ba 
failure,  so  the  undertnking,  thotigh  abowiiig  a  p 
deficit,  may  be  an  undoubted  su^eees ;  for  it  mi«t  1 
in  mind   that  the  incraasid  public  convanieoeei  • 
diminished  public  pains  -^-^-^    '  '^ndvatitafai 
weigh  any  mere  pecuniar  ^  icy  on  tbe 

For  example,  if  the  corporation  tramwajr 
than  they  were  under  \m  oM  titmm^  ana  tba  U 
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|B  in  consequence  a  larger  patronage,  the  times  more 
iable,  the  accommodation  superior,  and  the  transit  more 
leditious,  the  public  are  benefited,  not  only  generally, 
\  pecuniarily  also.  Probably,  too,  pecuniarily  even  to  a 
greater  extent  than  they  would  be  by  any  mere  appro- 
&tion  of  a  pecuniary  profit  to  the  augmentation  of  the 
'oagh  or  administrative  fund  of  the  corporation  ;  because 
I  reduction  of  the  rates  which  could  happen  in  conse- 
snce  of  such  a  profit  (even  if  the  corporation  were  per- 
tied  by  law  to  so  appropriate  it)  would  be  inappreciable, 
r  would  such  profit  appreciably  affect  the  fiscal  operations 
the  councd  in  regard  to  the  making  of  the  rate. 
Not  only  then  is  it  quite  clear  that  the  public  may 
rive  far  higher  advantages,  both  general  and  pecuniary, 
m  a  municipalised  tramway,  notwithstanding  that  the 
rkinff  may  show  a  pecuniary  deficit,  but  up  to  a  certain 
mt  the  higher  the  advantages  derived  by  the  general 
blic  from  the  tramway,  the  greater  the  pecuniary  deficit 
likely  to  be ;  because,  to  take  a  somewhat  extreme  illus- 
ttioo,  if  the  corporation  ran  a  free  tramway,  the  pecuniary 
iintagea  to  the  public  would  undeniably  be  greater  than 
otherwise  could  ever  be,  but  the  pecuniary  deficit  on  the 
iking  would  in  the  nature  of  things  be  correspondingly 
at  Perhaps  inthe  not  very  remote  f uture«  when  the  great 
ndiog  departments  of  a  corporation  shall  have  liquidated 
it  borrowed  capital,  when  sinking  funds  shall  in  conse- 
nee  have  ceased  to  swallow  up  the  profits  actually  made, 
I  Ates  in  aid  shall  be  things  of  the  past,  the  incidence  of 
1^  may  be  so  manipulatea  as  to  admit  of  a  free  muni- 
ifased  tramway ;  but  as  we  fear  such  an  Utopia  has  yet 
xAj  become  the  dream  even  of  the  most  visionary  of 
loerats,  we  need  not  linger  over  the  prospect  just  at 
Mot,  except  to  hazard  the  prophecy  that  in  the  plat- 
DS  of  the  future  this  plank  will  be  found  Our  object 
his  part  of  our  statement  is  to  clearly  understand  that 
ere  pecuniary  profit  must  not  be  taken  as  the  sole  and 
tiling  test  of  th^  success  of  a  municipalised  tramway. 
Lt  the  same  time  it  would,  of  course,  be  an  act  of 
linistrative  unwisdom  to  sacrifice  the  balance-sheet  to 

yrtrj  great  extent  to  the  personal  convenience  of  the 
ilie,  for  such  a  policy  would  not  only  react  upon  other 
lertakings  of  the  corporation,  but  would  aUo  touch 
h  inequitable  stress  the  ratepayers  who  use  the 
■way  as  distinguished  from  the  large  body  who  use 
I  tramways,  and  who  are  not  ratepayers,  and  whose  con- 
uenee  and  advantages  would,  therefore,  be  purchased  at 
I  expense  of  the  ratepayers.  Such  a  system,  if  prac- 
id  to  any  great  extent,  would  be  inimical  with  the  sound 
M^lesof  a  scientific  municipal  polity.  The  real  effective 
tos  of  a  municipalised  tramway  can  only  be  disclosed  by 
icsnful  maintenatice  of  a  just  equilibrium  between  the 
Us  advantage  on  the  one  hand  and  a  broad  economic 
Sif  oa  the  other — ^that  is  to  say,  the  benefits  accruing  to 
•  pablic  from  a  municipalised  tramway  should  not  be 
irfcsssd  at  the  expense  and  to  the  prejudice  of  other 
fvtments  of  the  corporation,  but  should,  as  far  as 
■Ak,  be  fairly  commensurate  with,  or  certainly  should 
lleifieed  to  an  inordinate  extent,  the  legitimate  working 
ffaiei  of  the  tramway  undertaking. 

ntseur^  therefore,  let  us  suppose  that  the  corporation, 
kUl  possession  of  and  working  the  tramways,  have  by  a 
Msdounistration  of  its  operations  succeeded  in  reaching 
hUriiest  point  of  perfection  with  regard  to  the  facilities 
ilamntages  which  it  offers  to  the  public,  and  suppose 
iKdioiigh  the  satisfaction  of  the  public  is  great,  and  the 
nntion  themselves  are  satisfied  that  nothing  more  can 
MODS  hy  them  for  the  public  benefit — suppose,  we  say, 
ijltlie  balance-sheet  shows  a  deficit,  notwithstanding. 
■Wft  coarse  is  then  open  to  the  corporation  ?  The  cor- 
IMmmi  cannot  clip  the  advantages  which  the  public  have 
■■  tssted  and  become  accustomed  to.  That  would  be  a 
i^BRnde  step,  and  unworthy  of  a  great  public  body.  It 
mU,  moreover,  raise  a  public  outcry,  and  some  of  the 
■■ways  committee  would  in  consequence  probably  fall 
I tta eclectic  strife  of  November.  What  course  is  then 
is  to  the  corporation  f  Their  course  is  quite  clear. 
NTf  most  rocfuce  their  working  expenses,  but  in 
k  a  msnoer  diat  the  existing  public  facilities  shall 
\  Ja  any  way  be  .  diminished  or  impaired.  It  is 
cisBly  at  t}iis  point   that  the  fate   ol   the  munici- 


palised tramway  hangs  in  the  balance.  And  all  that 
can  be  said  now  is  that  the  assured  success  or  dismal 
failure  of  the  undertaking  wholly  depends  upon  the  policy 
to  be  adopted  at  this  juncture.  The  committee  are  now 
standing  at  the  crossroads  gszing  with  tremulous  inde- 
cision upon  the  finger-post  of  destiny  ;  and  it  is  precisely 
at  points  like  this  that  municipal  reputations  are  made,  for 
the  capacity  of  every  member  is  rudely  and  decisively 
challenged,  and  it  is  now  that  the  capable  man  steps  out 
from  the  crowd  and  points  the  way. 

It  is  not  within  the  province  of  our  unpretentious 
statements  to  attempt  to  define  the  policy  to  be  adopted 
at  this  crucial  moment  in  the  fate  of  the  undertaking. 
That  policy  may,  in  all  probability  it  would,  assert  itself 
in  the  adoption  of  a  more  economical  form  of  traction,  but 
it  is  no  part  of  our  pkn,  as  indicated  at  the  outset,  to 
enquire  into  the  comparative  merits  of  the  various  methods 
of  traction  available.  An  extended,  a  precise  enquiry,  a 
critical  collocation  of  the  opinions  of  disinterested  experts, 
and,  above  all,  a  broad  and  prescient  comprehension  of 
the  scientific  possibilities  that  are  noiselessly  but  surely 
developing  in  the  womb  of  the  future  will  alone  enable  a 
corporation  to  vindicate  the  wisdom  of  municipalising  their 
tramways. 


THE  PRESENT  USES  OF  AND  FUTURE  PROSPECTS 
OF  ELECTRICITY  ON  BOARD  SHIP.* 

BY  TL   GEORGE  TIDD,   A.M.I.C.E.,   ETC. 

When  first  your  secretary  asked  me  to  read  you  a  paper,  the 
present  suhjecc  was  pruposed,  and  in  order,  as  I  thoufi^ht,  to 
make  the  matter  easier,  I  gave  a  wide  title  to  the  paper,  so  as 
to  give  myself  plenty  to  tilk  about,  and  called  it  '^The  Present 
Uies  and  Future  Prospects  of  Electrioiry  on  Board  Ship." 
Instead  of  simplifying  my  task,  however,  I  have  rendered  it 
more  difticult,  as  I  find  myself  compelled  to  keep  to  a  middle 
course,  the  time  at  my  diaposal  preventing  my  entering  to  any 
extent  into  details,  and,  on  the  other  hand,  a  mere  outline  of 
what  is  being  done  would  not  be  of  very  much  service  or 
interest  to  you. 

I  am  glad  to  say  that  at  the  present  time  electricity  has  come 
to  be  looked  upon  as  a  necessary  part  of  a  ship's  equipment, 
and  not,  as  was  the  case  till  very  recently,  a  fad  of  the  owners, 
and  a  machine  which  if  it  worked  all  right  was  all  very  well, 
but  which  if  anything  went  wh>ng  with  it,  the  oil  lamps  would 
just  have  to  be  used  for  the  rest  of  the  voyage  till  the  ship  got 
back  to  port.  In  these  remarks  I  do  not,  of  course,  mean  to 
refer  to  the  large  mail  boats,  etc.,  which  carried  their  own  elec- 
trical engineer,  but  to  the  smaller  boats,  which  would  be  fitted 
with  100  or  so  lights  for  the  working  of  the  ship,  and  lighting  of 
limited  passenger  accommodation.  It  is  quite  the  exception  now- ' 
adays  for  any  boat  which  carries  passengers  at  all  not  to  have  its 
installation  of  electric  light,  and  certainly  a  line  not  thus  fitting 
t  heir  boats  would  stand  a  very  poor  chance  of  securing  passengers. 
Even  most  of  the  modern  cargo  boats  now  being  built  are  fitted 
with  electric  light.  The  special  equipment  and  requirements 
of  battleships  will  not  be  ttiuched  upon  in  the  present  paper, 
except  in  an  indirect  manner,  as  the  subject  opens  such  a  wide 
field  that  time  would  not  be  available. 

I  cannot  too  strongly  impress  upon  marine  engineers  the 
importance  of  gaining  some  slight  knowledge,  at  all  events,  of 
electrical  matters.  A  dynamo  is  one  of  the  simplest  machines 
to  work  ;  at  the  same  time  it  must  not  be  neglected,  but 
must  be  most  earefully  looked  after,  although  it  need  not  have 
the  constant  attention  that  must  be  given  to  some  oiher  kinds 
of  machinery.  Year  by  year  this  becomes  more  important,  as 
more  is  being  done  by  means  of  electricity  than  formerly,  and 
although  the  lighting  still  forms  the  chief  duty  that  it  has  to 
perform,  it  is  not  now  only  the  light  for  the  comfort  of  oflicers 
and  passengers,  but  it  is  the  light  in  most  cases  that  the  ship 
is  worked  by  ;  and  it  is  therefore  not  only  for  the  comfort  but 
also  for  the  safety  of  all  concerned  that  there  should  be  no 
breakdown  with  the  electrical  plant.  Besides  the  lighting, 
there  are  several  other  uses  that  the  electricity  generated  by 
the  dynamo  can  be  put  to,  and  to  which  reference  will  be  made 
further  on  :  as,  for  instance,  heating,  cooking,  disinfecting, 
ventilating,  pumping,  etc.  These  apphoations  of  electricity  are 
not  being  lo  rapidly  introduced  as  one  would  like  to  see, 
and  the  reason  doubtless  is  that  the  original  installations 
of  electric  light  were  not  always  the  success  that  they 
should  have  been,  and  that  engineers  have  got  to 
diatrust  electricity  for  what  they  are  pleased  to  term  real 
work.  Seeing,  however,  the  work  that  is  being  done  in 
all  descriptions  of   trades  by  means  of   electric  motors,   the 

*  Paper  read  before  the  GVasfcoiw  ^VidatkW  ^kSMXAaXlv^x^  ^\  ^^ 
Institution  of  CivU  Kngineevs^  3sa.  \Q,  \%^. 


>438 


THE  ELECTRICAL  ENGINEER,  APRIL  8,  1898. 


ihftt  in  tli«  event  of  4ny  Aooident  happening  to  the  ihip,  »nd  the 
«igiiie*room  getting  flooded,  the  chance  of  the  aafety  of  the 
paaaengen  and  the  abaence  of  panic  might  bo  greatly  reduced 
owing  to  the  fathire  of  the  light  at  the  critical  moment,  A 
poaition  that  I  very  much  like,  and  where  1  have  had  aeveral 
planta  fixed,  ia  over  the  thrust  receaa  on  alx^ut  the  level  of 
Ihe  middle  platform  ;  it  is  a  fairly  convenient  place  f<»r  the 
ahipbuilder  to  arrange  for,  eBpecially  in  the  caae  of  twin- 
■crew  steamers.  Aa  regards  the  position  of  the  plant,  this 
•hould  always,  unless  absolutely  impoeaible,  be  placed  with  the 
shaft  fore  and  aft.  The  reason  of  this  is  that  a  boat  rolls  much 
mora  than  sba  pitches,  and  by  arranging  the  shaft  fore  and  aft, 
It  is  not  sflected  by  the  rolling.  I  also  prefer  to  place  the  engine 
aft  and  the  dynamo  forward,  as  a  boat  is  generally  down  by  the 
atem  to  a  certain  extent,  bo  if  placed  in  this  manner  any 
dripping  of  oil  or  water  has  not  the  aame  tendency  to  be 
•plashed  over  the  dynamo  as  if  the  positions  were  reversed. 

The  Type  of  Plant. Some  few  years  ago  we  had  several 
methods  which  could  be  and  were  employed  for  the  electric 
lighting  plant  of  a  steamship.  The  plant  could  be  (1)  belt 
driven  ;  (2)  rope  driven  by  several  ropes ;  (3)  rope  driven  by  a 
continuous  rope  and  crosa*over  pulley  ;  (4)  driven  from  the 
main  engine  shaft ;  (5)  direct  coupled  on  same  crankshaft, 

Aa  regards  the  first  three  methods,  they  all  had  their 
advantages  and  disadvantages,  some  superintending  engineers 


mentioned  as  makers  of  compound  eoginM  miji 
names  of  Tangye,   Hobey,  Clark e-ChapinAii, 
and   Jefferies,    Marshall,    Shanks,    etc,     (Figa. 
examples  of  these  single-cylinder  enginfls,) 
Although  most  of  the  engines  tlifti  ai«  lii 
light  purposes  are  of  the  r,;        ':    r^    '^  *  atti 
a  great  liking  fur  the  etici  vldiBf 

made  as  the  open  tyt^,  aii«»  4ilo«i  \ 

simply  because  dtrt,  etc,,  can  h  msitm  \ 

of  it  and  more  efficient  lubru^ ..pirodne^d* 

types  of  engines  that  have  been  on  the  uiarkfll  j 
to  have  become  gontirally  known  ^re  the  Wdlaai^'l 
BelUis.     Messrs.  Willain  and  I's 

we  alt  know,  it  is  uni venial ly  ^  to  b« 

beautifully  designed  highsiieed  engniee  in  Um  ' 
made  a  name  for  itself  that  few  other  •oginea  < 
still   has  been  far  from  a  sucoess  when  used  on 
fact,  the  author  beltovea  that  the  Admiralty  ] 
ceasad   to  use  it   owing  to  the  trtjuble  it  gai 
one  time  they  employed  a  large  number.  The  i 
doubtless  largely  due  to  the  toct  that  this  engine  i 
care  in  looking  after  it,  and  marine  engtnetiv  )>*▼• 
same  opportunity  of  mastering  its  various  jx      ~ 
charge  of  oentriJ-atation  plant,  etc»  g^amlly  hsv* 
Chandlei  engine  (Fig.  4)  has  been  verf  ktgely 
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preferring  one  naethod  and  some  another,  but  thej  all  labour 
under  the  disadvantage  due  to  there  often  being  more  or  leas 
aoiiture  about  an  engine  room  and  S4>  causing  slip,  V>elts  and 
iomi  to  leave  the  pulleys  with  the  roll  of  the  Jihip^  and  so  on* 
I  nave  heard  of  one  or  two  cases  of  the  dynamo  being  dnven 
from  the  main  engine  shaft,  but  this  is  of  more  histortoal 
tnterMt  than  of  practical  value.  At  the  present  time  direet- 
eoopltd  plaate  are  almost  universally  used  for  shiplighting,  and 
eertainly  any  superintending  engineer  in  peeatng  a  new  boat 
would  admit  no  other  kind. 

A  few  words  as  to  the  types  of  engines  moat  generally 
employed  un  board  ship  for  electric  lighting.  Dividing  the 
mercantile  marine  into  the  two  daaaes  of  (1)  large  liners,  and 
(Z)  email  Itnera,  coasters,  trampa^  and  oergo  boata  generally,  it 
will  be  found  that  the  majority  of  the  first  date  are  fitted  with 
Iwo'oylinder,  two- crank  conip<jund  engines,  while  the  majority 
d  the  second  dass  will  be  found  fitted  with  double-aciing 
■bifle-cyltnder  enginee.  Among  the  makes  of  compound 
4oQb1e-acting  open^type  engines,  it  is  somewhat  difhcult  to  aay 
which  are  moat  generally  used,  but  undoubtedly  the  following 
are  very  frequently  found  ;  Brotherhood,  UctlisM,  Allen, 
BroweU'LiJidley,  Paul,  etc.  (llio  author  then  showi^d  a  series 
«/  iMiUmm  elidea  of  such  coupled  sets,  of  which  Fi^f.  1  ts  a 
ifpkml  0MMmph*)  The  makes  o!  cingKeeyUiid«r  «Dg|iiei  that 
mm  igt  gmt^nU  om  ere  etiJl  Urg«r,  and  to  iIm  finm  alNady 


A]thouf(h  it  is  only  a  single-aellflft  tttlBi 
tloes  nnt  [»ojiaess  the  same  peomitillei 


lighting,  both  in  its  single  cylinder 

and  from  all  appearances  with  a  _ 

itt,  a«  ie'lfe*J 

Ml   dl 

WtUans,  and,  furthtr,  owinjc  ^  ^  efliSiif 
driving    fanm,   marine    eoeineere  had   goa  to 
The   r.  *oeing  that  oe  le  more  or  Isae 

Kf  east  pogtne,  doee  not  w^  to  enlMi 

made  xM  u^  :^*':"'^  ;.t  to  rematk  tlia*  llw 

are  siiiiply  tli*  Admiralty  p^lleni  el 

engine,    with     i^44un    r^very    driver   ■ 
with  a  special  system  of  labrieiUoil«  iod  villi 
and  front  to  keep  out  dirt  from  lite  votklBf  ^ 
the  system  of  luorieat  ion,  theee  etiginea  tiia  ie 
sin  If!*'  act  in  i-   tvt^w.   while  having  all  Ube 
<t  «»,     There  m  atlll  liia 

ti  f  fluently, 

lighting,  And  that  is  the  rotary  eofiiMiil  vttiott 
years  ago,  an  engine  thet  had  a  good  epdl  fur  ft 
Tower's  spherioa!  engine,  but  not  many  are  sewn  Bee 
is  the  Farsoneateam-tnrbine,  whkh  ia  well  kM>vik» 
by  no  means  tn  general  use,  still,  ia  ohen  wmmm 
another  stesm-mofor  of  this  eleaa  is  l^e  lAtel 
has  recently  been  fit' «d  i»n  setetil 
\\%\i\\itia  Mid  lt%%d<^m  (tgm  tioiee 
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re  IflAf  ing  di0  engiDee,  it  would  be  well  to  refer  to  the  tymm 
imot*  thftt  ufe  moit  geoerftllf  to  be  found  fitted  to  elec- 
Iftots.  There  are,  of  course,  the  valve  go  vomer  and  the 
I  ^oreraor,  but  the  former  kind  is  seldom  met  with  on 
[up,  the  chief  r«aBon  doubtlesa  being  that  it  is  abaolutely 
ry  to  be  able  to  adjust  the  speed  of  the  enginet  while 
f,  and  tbie  can  onlj  be  conveniently  done  by  a  throttle 
«■-  Two  types  of  throttle  governiirs  are  fitted,  one  of 
1  drirep  by  a  belt  from  the  mam  shaft,  iuch  as  the  well- 
Pickering,  Acme,  etc.  The  other  type  is  driven  direct 
w  crauksbaft,  lueh  as  fitted  by  Betliss,  Brotherhood, 
t  etc.  The  disadvantages  of  the  belt-driven  govemoTs 
lubility  of  the  belt  to  slip  owing  to  steam ,  moisture, 
d  eveu  the  risk  of  its  entirely  breaking  or  coming  oflf  ^ 
^ginetrs  to  guard  againat  this  apecify  that  two  belts  are 
ttod,  ^  On  the  other  hand,  *ome  of  the  governors  that 
^BD.  direct  from  the  erj^nkahaft  through  a  train  of  levers 
ry  much  of  their  sennitiveness  by  friction  dne  to  the 
^  of  Levers  employed, 

(To  be  coniiimtd,) 


ELECTRIC  CRANES."" 

BY  J,    <;.    STATTER, 

ringiog  this  lubjeot  before  you,  I  do  so  with  the  intention 
ting  you  to  consider  the  question  of  lifting  and  transport- 
ds  by  means  of  electrical  energy  from  first  principles — 
lo  sfty,  I  do  not  propose  to  assume  that  an  ordinary  com- 
1  motor  ia  necessarily  the  best  means  to  employ  to  convert 
»1  energy  into  mechanical  work  for  thii  particuUr 
le.  The  reqnirements  of  a  crane  in  respect  to  its  supply 
fir  difier  very  materially  from  the  conditions  of  supply  to 
ly  machine  tools  or  textile  machinery;  and  it  fs  worth 
ering  whether  a  better  form  of  converter  can  be  devised 
Jie  ordinary  commercial  electromotor,  I  am  within  the 
in  stating  that  nine  out  of  ten  electrical  or  mechanical 
wn,  when  c&lled  upon  to  design  an  electric  crarti*,  at  art 
ith  the  aaaumption  that  any  con venieni]y-sh aped  and 
iisntly-speeded  direct -current  motor  will  answer  their 
le,  and  devote  their  attention  to  the  arrangement  of 
;,  or  switches,  or  both. 

Ravenshaw,  in  a  valuable  paper  read  at  the  Institution 
1  Engineers  on  March  50  last  stated  ;  **  The  clasi  of  elec^ 
>tor  which  is  employed  does  not  call  (ivt  special  descrip- 
Any  good  commercial  machine  can  be  uaed,  the  principal 
ty  being  that  it  should  require  little  attention."  He  then 
1  to  enumerate  a  few  desiderata,  such  as  spark Icssness 
irying  loads,  self -oiling  bearings,  and  so  forth.  To  adopt 
isfied  mental  attitude  towards  the  electric  crane  reduces 
tter  to  one  of  mechanical  design  ;  to  a  queation  of  girder 
iction,  ^and  the  design  of  gears  and  clutches,  or  of  geara 
iCchea  if  ws  reverse  the  motor.  In  my  opinion,  we  have 
neana  reached  finality  in  the  general  scheme  of  electric 
and,  as  before  stated,  we  are  not  at  all  under  the  same 
una  of  working  as  when  tranimitting  power  f<pr  general 
1*1  purposes.  An  electric  ipolor  (which  1  will  in  future 
c»  as  a  motor)  driving  a  machine  tool,  or  any  piece  of 
macbiBery^  is  not  usually  being  continually  started  and 
I ;  it  is  subject  to  a  variable  load,  perhaps,  but  it  is 
I  to  revolve  for  a  considerable  time  without  being  stopped ; 
jrefore  the  apparatus  ret^iiired  for  stopping  and  starting, 
not  unim  pur  taut,  is  not  of  that  paramount  impcir  banco 
Li  m  an  electric  crane  where  no  clutches  are  employed. 
iway  work  offers  a  practical  parallel  to  crane  work,  but 
not  require  its  power  so  intennittentiy  as  a  crane.  The 
n  of  starting,  stopping,  and  accelerating,  and  its  converse^ 
;n  fairly  w^  solved  in  the  case  of  tramway  work  by  the 
specially  well  constructed  switch -gear.  The  details  of 
not  eonoem  us  at  present,  except  that  it  may  be  statsd 
nagnetie  device  for  blowing  out  the  spark  is  used,  which 
IS  worth  importing  into  the  design  of  crane  switch- 
The  motors  used  for  tramway  work  and  the  general 
I  of  their  connections  are  also  worth  attentiim. 
L  very  excellent  jib  cranes  for  ship  use  have  Iwen 
od  provided  with  a  couple  of  tramway-type  switches, 
r  the  lifting  motor  and  one  for  the  slewing.  An 
itetiic  otsJie  lifting  a  load  from  rest  should  start 
I  slowly,  accelerate  it  rapidly,  and  carry  it  for  the 


povtum  of  the  lift  at  full  speed,  then  slow  the  motion 
'  md  atop.  If  the  crane  slews  or  traverses  the  same 
iwt  be  gone  through,  and  it  is  still  more  important  that 
Ktim  and  stopping  should  be  gradual  to  prevent  surging 
d^  Ln  cranes  as  at  present  constructed  this  cycle  is, 
tStf  speaking,  only  attained  by  that  class  of  crane  in 
a  separate  motor  is  provided  for  each  movement,  and 
the  control  is  by  switch-gear*  1  will  call  this  type 
h-ooQtzoUed  onnes,"  In  auch  cranes  almost  any  form 
tog,  If  ^liaeptly   and  weU  arranged,   will    answer  the 

of  paper  read  before  the  Nortben)  Society  of  Elec^ 


purpose,  but  worm-gear  b  the  bast  from  the  handling  point  of 
view  on  account  of  the  small  amount  of  inertia  of  this  class  of 
gearing.  Cranes  which  derive  their  movements  from  one  motor 
do  not  fulfit  the  conditions  of  a  steady  start  with  a  rapid  accelera- 
tion BO  well,  but  very  good  results  are  nevertheless  obt&ined 
with  the  one- motor  crane,  which  I  wilt  describe  as  '*  clutch- 
controlled  cranes  **  Perhaps  the  best  results  are  given  in  this 
class  by  those  employing  open  and  crossed  belts  us  transmitters. 
Friction  gear  also  gives  good  results,  and  a  particuhrly  nice 
drive  is  given  by  n  gearing  which  combines  both  belt  nod 
riilHiig  c  ittact  transmiasiun,  and  which  has  been  brougbi  out 
nnd  used  with  considerable  succeis  by  Messrs.  Wimshurst  and 
Hollick, 

So  far  I  have  divided  cranes  into  two  types— first,  switch- 
controlled,  which  includei  cranes  in  which  the  mot^irs  are 
started,  stopped,  and  reversed  for  each  movement  by  switch- 
gear  ;  second,  clutch- controlled,  which  includes  all  th  me  where 
the  motor  runs  continuously,  and  is  thrown  int<»  gear  either  by' 
belting  on  fast  and  loose  pulleys,  or  by  any  form  of  friction 
gear  or  dutch,  I  will  now  add  a  third  type,  which,  as  far 
as  I  am  aware,  is  novel^ — it  is  a  switchless  clutchless  type. 
As  with  the  switoh*controlled  type,  it  has  one  motor  to 
each  movement,  which  motor  is  started,  stopped,  and  reversed 
as  required.  The  type  can  be  constructed  to  work  ait  her 
with  constant  E.M.F.  and  variable  current,  or  with  constant 
current  and  variable  E.M.F.  The  first  variety  of  iwitchless 
cr^ne  has  tittle  commercial  value.  It  is  puasible  to  c^jn* 
ceive  a  few  cases  of  small  hoists  to  which  the  system 
might  be  applied  with  advantage,  but,  generally  speaking,  it 
may  be  regarded  as  an  interesting  toy.  The  regulation  of  the 
current  is  effected  by  always  permitting  relative  movement  to 
take  place  between  armature  and  field  magnet  by  the  rotation 
of  either  the  one  or  the  other  ;  it  is,  in  fact,  the  equivalent  of 
two  motors,  with  their  armatures  arranged  in  serii>s,  and  each 
of  which  is  capable  of  at^orbing  the  full  E.M.F.  of  the  supply 
circuit.  With  such  an  arrangement  it  is  obvious  that  if  we 
stop  one  of  the  armatures  by  main  force  the  other  will  increase 
its  speed  and  take  up  the  fuU  E.M,F.,  and  will,  if  running 
light,  permit  so  little  current  to  fiow  through  the  armature 
that  has  been  stopped,  that  it  can  be  easily  rotated  in  the 
direction  opposite  to  that  in  which  it  was  previously  running. 
The  author  showed  a  small  model  of  this  type  of  crane 
arranged  so  that  either  the  armature  may  revolve  and 
do  useful  work  by  lifting  a  load,  or  the  load  may  be 
stdpped  and  the  field  magnets  allowed  to  revolve  in  order 
to  take  up  the  E.M,F.  and  keep  the  current  fiowing  through 
both  armatures  and  field  magnets  d^wn  to  a  small  value. 
In  attempting  to  construct  a  useful  crane  of  this  type,  one 
would  use  a  multipolar  field  and  alight  large-diameter  armature. 
If  the  latter  were  very  highly  constructed,  and,  say,  about  2ft. 
in  diameter  by  6in.  wide,  and  revolved  wiihin  a  light  cast-steel 
mulri polar  field,  the  relative  differences  of  mean  diameter  would 
be  much  less  than  in  the  model,  and  such  an  arrangement  with 
a  liftiiig  barrel  geared  to  the  field  magnets  might  in  some  cases 
answer  a  useful  purpf^se,  Armsture  and  field  magnet  might 
also  be  designed  to  have  the  stme  diameter,  and  multiphase 
motors  are  applicable.  This  sjstem,  when  worked  with  one 
motor,  cannot  be  reversed,  and  can,  therefore,  only  be  used  for 
a  hoist  in  which  the  losd  overhauls  the  winding  drum.  It  is, 
however,  possible  to  arrange  for  reversal  by  coupling  two  motor 
armatures  mechanically  to  a  drum  by  means  of  differential 
gearing,  and  electrically  in  series  and  arranged  to  run  in  opposite 
directions.  The  effect  of  such  a  combination  is  this  :  When  the 
druni  is  at  rest  each  armature  runs  light  and  absorbs  half  the  total 
E.M.F^  of  the  supply  circuit ;  if  we  apply  a  brake  to  Ho,  1 
armature  No,  2  takes  charge^  acceler^ites  as  the  other  is  retarded, 
and  finally  reaches  practically  twice  ita  former  speed.  The 
drum  is  then  revolving.  If  we  wish  to  reverse  the  drum  we 
let  No.  1  armature  go  and  apply  a  brake  to  Ko,  2^  the  speed 
of  the  drum  falls,  and  when  the  two  armatures  are  revolving 
at  the  same  speed  it  stops  and  then  com aie noes  to  revolve  in 
the  opposite  direction  and  reaches  full  speed  when  No.  2 
armature  has  been  brought  to  rest.  The  graduation  of  the 
speed  and  the  complete  control  of  the  dtum  is  excellent  ;  but 
the  plant  efiiciency  is  bad,  and  therefore  commercial  applica^ 
tions  of  this  system  are  not  likely  to  be  extensive. 

I  will  pass  on  to  the  practical  form  of  switchtess  crane,  viz^  ; 
that  in  which  the  motors  are  fed  by  a  constant  current.  Messrs. 
Chamberlain  and  Hook  ham,  Limited,  completed  early  in  1897  a 
lO'ton  travelling  crane  upon  this  system.  This  crane  has  since 
then  been  in  successful  operation  in  a  steel  foundry.  It  is  the 
first  of  its  kind,  and  is  in  conseituence  by  no  means  mechanioally 
or  electrically  perfect.  In  point  of  handling  it  is,  however, 
superior  to  any  crane  that  the  writer  has  yet  seen,  and  the 
practical  experience  gained  demonstrates  fully  that  no  trouble 
is  experienced  by  sparking  at  the  commutator.  I  make  the 
above  proviMv  as  to  imperfections  to  disarm  criticism  in  respect 
to  details  which  I  myself  consider  leave  much  to  be  desired, 
I'he  crane  has  a  span  of  30ft,  ;  the  crab  is  carried  by  two  built 
up  fish- bellied  girders  of  steel,  supported  by  end  i^rriages  built 
of  deep  channel  sections  plated  over.  The  three  motions  are 
derived  from  three  independent  motors,  all  directly  ^e&ted^  a»4 


iUirtedi  stopped*  and  reversed  aa  required.  These  motors  are 
•trnidard  open-t/pe  constant- current  motors,  of  which  Messrs. 
Chamberliun  and  Uookham,  Limited,  possessed  the  patturus  at 
the  time  of  taking  the  contriMit.  Enoloeed  motors  would,  of 
oourse«  be  emplojred  for  further  craoes.  With  respect  to  gear- 
till!,  nil  three  motors  are  geared  alike  with  a  worm  and  worm- 
1,  and  aft'crwards  with  one  further  reduction  by  spur  gear. 
'  n  this  arrangement  the  worm  wheel  can  be  ilriven  a  fairly 
good  pace,  and  in  the  cano  of  the  lifting  mtitor  it  is  doubly 
threaded,  a  combination  whieh  gives  a  very  fair  efliciency. 

The  control  of  the  motors  ts  «0eoted  merely  by  altering  the 
position  of  the  brushes  on  the  oommatator.  All  motors  are 
worked  by  chains  from  below^  since  it  would  be  impossible  fur 
a  man  to  live,  if  perched  up  near  the  girders,  owing  ro  heat  and 
fumes.  With  the  brushes  at  right  angles  to  a  line  drawn  midway 
between  the  polar  gape,  there  is  no  tendency  in  the  motors' 
armature  to  rotate  either  way,  the  effect  of  one-half  of  the  turns 
upon  it  exactly  balancing  the  efiect  of  the  other  half.  In  order 
to  obtain  a  movement,  the  brushes  are  displaced  by  a  pull  upon 
a  ohaiii  pawing  o?er  a  chain  wheel,  which  forms  the  brush 
rocker.  With  the  two  traversing  motors  a  displacement  of 
about  one-third  tlw  maximum  is  sufhcient  to  cause  either  motor 
to  rotate  and  traverse  the  crane,  showing  that  these  motors  are 
very  much  over  their  work,  and  can  produce  a  sufficient  twisting 
movemeut  even  when  a  part  of  the  winding  on  the  armature  is 
neutralised.  With  the  lifting  motor  readiness  to  revolve  depends 
upon  the  load  to  be  lifted  :  the  size  of  thii  motor  should  be  such 
that  it  will  just  accelerate  with  full  load.  This  elTectually  pro- 
tects the  crane  against  over-load.  In  order  to  reduce  the 
K.M.F.  required  to  circulate  the  current  when  all  motors  are  at 
ro8t,  and  also  to  make  them  stop  quickly,  a  short-circuiting 
device  is  employed,  which  acts  when  the  brushes  are  at  the 
pcjaition  corresponding  to  that  of  rest  of  armature.  The  same 
cam  also  gives  a  determined  position  for  the  chain  wheel  corre- 
s^iondi ng  to  rest,  and  iufonns  the  attendant  that  the  motor  is 
standing.  The  action  of  tbia  short-circuited  armature  coming 
to  rest  in  an  excited  tie  Id  gives  all  the  brake  power  needed  and 
refiders  the  brakes  unnecessary. 

The  author  then  proceeded  to  describe  in  detail  the  more 
general  types  of  electric  cranes  under  the  two  following  heads  ; 
Clutch-controlled  cranes,  and  cranes  partly  olutch-oon trolled 
and  partly  switch -controlled. 

Ulustrations  of  various  examples  of  these  were  given  by  the 
aid  of  lantern  slides. 


THE  TELEPHONE  QUESTION  IN  PARLIAMENT. 


Oo  Friday  last,  April  1,  a  considerable  amount  of  time 
WU9  given  to  the  telephone  question  in  the  House  of 
Commons.  We  are  indebted  to  the  TimeJi  for  the  following 
report,  which  we  have,  however,  been  compelled  to  condense 
very  much  from  that  appearing  in  their  issue  of  the  2nd 
inst. 

llf  r,  VAi.hwzLL  opened  the  debate  by  calling  attention  to  the 
position  of  the  Post  Oftice  with  regard  to  telephone  lieeiisee« 
and  moved  :  **That  the  continued  refusal  of  the  Poet  OtMoe  to 
grant  licenses  to  and  allow  municipal  corporations  atid  other 
responsible  bodies  to  compete  with  the  National  Tele[)hone 
Company  is  contrary  to  the  Treasury  minute  of  May  23,  1892  ; 
is  inconsistent  with  the  letter  aud  spirit  of  the  agreement 
entered  into  with  the  telephone  compauiei  when  the  Post  Oflioe 
took  over  the  trunk  lines  ;  and  is  calculated  to  prevent  the 
establishment  of  a  cheap,  ade<[uate,  and  efficient  telephone 
service  ui  the  L  nited  Kingdom  of  (vreat  Britain  and  Ireland, 
and  to  inorease  the  dilliculties  and  costliness  of  any  arrangement 
for  the  aasuDiption  by  the  State  of  the  whole  telephone  systems 
should  that  step  ultimately  be  considered  desirable."  The 
subject,  he  said,  was  one  of  national  and  local  interest  and 
importance,  anji  oue  outaide  of  par^  politics.  He  reminded 
the  House  that  the  Post  Office  granted  a  license  to  the  United 
Telephone  Company  authorising  them  to  erect  and  work  tole- 
(•hcjue  pxctirirtgos  in  London  within  a  radius  of  five  miles  from 
ft  ci?iiirrhl  pumt  to  be  tixed  by  the  company,  the  royalty  charged 
to  all  caaes  being  10  per  cent,  of  the  gross  earnings.  The  United 
Tele rih one  <>ompany  conhned  its  own  exchange  operations  to 
London,  but  it  allowed  its  apparatus  to  be  used  in  other  parts  of 
the  country  by  substdiary  companies.  These  subsidianr  com- 
panies wore  left  to  negotiate  witii  the  Post  Office  for  a  Itoenae. 
The  lic^fuses  granted  were  all  made  to  expire  on  Dec.  31,  1911. 
At  the  date  named,  therefore,  all  telephone  licenses  would 
lapse,  and  the  Htate  would  then  be  free  to  aseume  the  s«>le 
right  of  wnrking  the  telephones.  After  referring  to  the  way 
the  monu[H>ly  of  the  United  Telephone  Company  had  comsinto 
existence,  the  sneaker  proceedetl  to  argue  that  competitive 
exchanges  were  the  best  means  of  counteracting  this  monotioly. 
He  then  complained  of  the  way  UUtgow's  application  lor  a 
"ounie  had  boeo  refuaed. 

Mr.  GiurrjTM  Bo^awkji  seconded  the  motion.  He  said  he 
was  animated  by  no  hostile  feelings  to  the  National  Telephone 


Company  ;  he  admitted  that  that  gnml 
instances  given  satiafact ion,  aUH ■■•"'*'  ' 
not.     His  quarrel  was  not  so  tu  'hayatloinJ  * 

Company,  which  would  soiroci;  ^  ._man  if  it  did 
use  of  its  monopoly,  as  with  the  Post  *  >fflr;e,  wlnf  ■ 
monopoly  to  grow  up.  lie  thought  it  wnuld  be  well 
were  passed  to  enable  all  o<frpor4tions  to  satablasfc 
services  without  having  to  come  to  Parljament  for  p 
any  rate,  if  the  Uovernment  allowed  oompeCitioa  to 
in  some  form  or  another,  their  action  would  b« 
to  a  great  part  of  the  iuhabitauts  of  the  ootllilJ;^. 

Mr.  Faith  FULL  Bkou  rose  Uj  move  as 
motion  to  leave  out  all  i&fter  the  first  word  **  the  **  ia 
urder  to  add  *^ acquisition  by  the  »State  of  the  wh^de 
system  of  the  c<*untry  is  the  only  stilution  of  the 
which  exist  and  are  increasing  under  the  preaeat 
licenses.'*  The  confusion  arising  from  havini^  dilbti 
in  a  town  was  terrible.  Bad  as  he  admitfd  cIm 
London  to  be,  the  oooiusion  would  be  worse 
had  numerous  systems  growing  up  in  the 
purchase,  he  was  convinced,  presented  the  trvtf 
that  means  the  whole  telephone  system  of  thm  mm 
be  consolidated  and  developed  on  definite  and  dear  I 

Mr.  Lo('on  hoped  no  such  course  would  be  adoptad  aa' 
mended  by  the  hon.  gentleman,  ilis  argumeotaaoaiai 
licenses  to  different  municiptilitiee  were  of  a  aligbl  ai 
trivial  character.  On  all  grounds  he  held  thai  iba 
licenses  to  municipalities  was  the  moat  aaoaUaoi 
Government  could  adopt. 

Mr.  PicKBKHniLL,  in  dealing  with  the  coat  fd 
telephone  service,  drew  attention  to  the  evidanoa  giv*i 
Bennett  before  the  enquiry  held  in  («lasgow.  Thm  W 
Department  had  been  guilty  of  a  gross  deoaptioa  om 
poration  of  the  Uity  of  London.  The  Cor 
give  the  company  the  use  of  its  streets  witnoiil 
^|uid  pro  i/tio.  The  company  sent  in  its  ap]^ 
l^ost  Office  unknown  to  the  Corporation.  I^iat 
on  the  subject,  the  Secretary  to  the  Trasanff 
where  the  telephone  service  was  shown  to  be  t 
costly  the  Government  would  step  in  and 
either  by  the  Post  Office  providing  a  scnrica  or  |pi 
authority  a  license  to  do  so.  He  hoped  the  riAt 
man  would  speak  as  decisively  this  year  as  he  did  U4 
contended  that  as  a  result  of  the  Glasgow  en<|tttfv  ba  1 
by  his  stAtement  of  laat  year  to  provide  a  nval  Maphi 
for  that  city  by  giving  the  Corporation  a  ticaiiaa  la 
necessary  communication. 

Mr.  Ua.muky  said  the  amendment  befoiw  iha  8< 
that  certain  municipalities  should  be  allowed  la 
competition  with  existing  liceuaea  of  the  Gdvaciia 
same  area.  At  first  sight  that  m^ht  asaoi  a 
suggestion,  especially  when  it  had  to  ba  bocaa  in 
regard  to  the  telephone  busineas  gaoanOy  tbai  Umti 
di^culties  with  reference  to  compatittg  aonpaaiaa  ili 
area.  He  thought,  therefore,  uha  tiat  (jaaatiofi 
House  should  ask  was  whether  it  wsa  fair  tlust  ill 
allow  competition  to  take  place  ;  and  in  tlia  fmal  f 
was  fair  whether  the  municipalities  of  the  couniv^f 
form  of  competition.  In  the  early  days  of  talaphoiiaa,  1 
WM  known  about  tham— in  1880  thagr  had  <ra^  te 
about  four  years— the  Poatmasiar-Oaiiand  of  ihai 


Hcwwvar,  U»a 


He. 


arrive  at  a  decision  as  to  the  ooiiraa  ifaal  iImi  G 

should  take  with  regard  to  tlia  new  ayaata.     Mf.  1 

those  days  decided  that  the  telephona 

on  by  the  Government.     If  that  had 

been  the  best  solution  of  the  ditii cutty. 

rightly  or  wrongly,  ruled  otharwijio.     It 

of  the  telephones  by  the  Post  Ofliaa 

ha  admitted   did    make   the 

Post  Office  very  difficult.     The  raauU  waa  thai 

finding  that  the  Post  Office   could   not  work 

efficiently  as   a   (tovernmant   mooopfi^m 

Uioal  licenses,  which  he  had  dona  ap  la 

the  companies  to  dednite  areaa,  iaattttttaii  a 

free   competition*     He  announced  ia  Aofvat,  188^ 

would  grant  lioanaas  freely  to  arsfjr  oo«i^a«f 

him,  and  licanaaa  which  would   aaiaod  all 

so  that  any  conapany  would  ba  at  UbaitT  la  aal 

in  any  portion   of   the  country.     Ilia  Idaa  waa 

moDopoiV  could  not  ba  in  the  banda  ol  t 

would  take  steps  aa  saeoiad  to  him  baal  to  iwsiaal  % 

falling   into   the   hands  of  any  pctwla  ei 

showed  that   Blr.  Fawoett   mada  a  frava 

the  first  place,  he  omitted  to  laooUaai  (haA  in 

company,  the  I'niUd  TalaplMma  Ooayaiiy,  bad  agiaal 

becauae  it  owaed  pataota,  and  it  waa  ml  puMJbls  far  4 

generally  to  get  patents  axcapt  undar  tka  nilaswid 

the  t  nited  Tolopbono  Coospai^  ;  boi  iha 

soon  bought  up,  so  that  a  series  of  cobb)^ 

antira  control  of  that  e<im{iany.     Hooia  of  ll^aa 

baooma  soma  what  strong  compatitaca  of  tlsa 

and  in  1680  tha  United  Tal^diciiia  ' 
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LmcMhira  and  Cheshire  Company  and  tlie  National  Company, 
lad  thmr  were  amalgamated  in  the  National  Telephone  Com- 
fuj^  which  now  worked  the  telei)hone8.     In  1891  the  patents 
eqaradp  and  it  then  became  possible  for  other  companies  to 
sooM  into  competition  totally  independent  of  the  mother  com- 
pB7-     'Ji^o  new  companies  were  started,  the  Mutual  Company 
md  the  New  Company.    The  New  Company  soon  bought  up 
the  Ifatoal,   and  that  brought  the  New  Company  and  the 
NstioDal  Company  face  to  face.     The  Treasury  minute  of  1892 
VIS  drawn  up  with  the  distinct  recognition  of  competition  as 
■pinat  monopoly.     Very  soon  after  the  issue  of  the  Treasury 
■inate  a  very  vigorous  flirtation  took  place  between  the  two 
wmpanieB,  and  they  were  all  but  amalgamated  before  the  agree- 
■mt  waa  formally  signed.     Therefore  Mr.  Fawcett*8  anticipa- 
fiaoB  were  entirely  falsified,  and  the  very  means  he  took  to 
MOBotefree  trade  in  competition  resulted  in  an  actual  monopoly. 
Bow  that  one  company  hsd  swallowed  up  all  the  other  companies 
A^f  iMid  a  very  remarkable  state  of  things.     They  had  not  only 
laoiK^Kily,  but  one  which  was  not  under  strict  control  or  under 
rinDgeot  regulations.    Their  railway,  water,  gas,  and  electric 
i|^tixi|r  oomiManieswere  all  placed  by  Parliament  under  very  strict 
ndtationa  with  regard  to  their  capital,  dividends,  rates,  and, 
■pecially,  preferences,  and  on  all  these  points  this  Telephone 
Oompanj  was  absolutely  unfettered.     He  thought  that  that  was 
sitomnge  state  of  things.     Without  entering  into  any  minute 
dnUtiona  as  to  the  actual  value  of  the  plant  of  tho  company, 
ikOe  he  believed  its  capital  stood  at  a  value  of  something  like 
ft,000,OOO,  the  Post  Office  calculation  was  that  the  plant  could 
W  entirely  replaced  at  a  cost  of  very  little  over  £2,000,000. 
Asn  there  was  a  further  point  which  had  resulted  from  the 
nat  of  competition.     When  he  looked  at  the  little  competition 
Am  had  been  he  could  not  blame  the  company  for  its  defects, 
lb  was  rather  astonished  that  its  service  was  as  good  as  it  was. 
,  Hs  wanted  to  recognise  that  in  a  good  many  parts  of  the  country 
,  ftij  were  giving  a  service  about  which  there  waa  no  jjcroat  com- 
[jlnit ;  but  at  the  same  time  in  several  largo  and  important 
iavBa,  even  in  the  Metropolis  itself,  and  in  Glasgow  and  other 
.Intdi  towns,  there  had  been  complaint  made  of  the  ineilicient 
,  Hmoe ;  and  in  the  case  of  Glasgow  t  he  complaint  had  been 
^pnved  to  be  true  by  the  ("yovernment  Commissioner,  and  with 
jigudto  London,  Mr.  Forbes  himself  had  admitted  the  charge 
[.^to  a  great  extent.     He    did    not  want    to  go    into    minute 
'fMn^  as  to  the  number  of  subscribers  compared  with  the 
r^lBpilstion  in  the  variour.  exchanges,  and  to  compare  the  service 
VKhthat  of  foreign  countries,  but  it  was  most  important  that 
fUieoantry  should  not  be  behind  other  countries,  and  it  was 
Mdoubt  the  fact  that  at  the  present  moment  the  number  of 
■bichbm  in  London  did  not  compare  favourably  with  the 
IT  in  Berlin  and   Paris    and    in    some    of  the  smaller 
inavian  towns.     There  was  also  the  fact  to  be  remem- 
that  the  service  was  now  confined  to  tho  more  populous 
of  the  country,  and  that  very  little  had  been  done  in  the 
ry  districts,  and  that  even  in  the  populous  towns,  after 
ll,  the  Bsrvice  was  rather  one  for  the  rich  merchant  classes 
for  the  ■mailer  tradesmen,  who  could  not  bear  the  heavy 
nption  in  order  to  get  the  benefit  of  the  service.     He  did 
tMtUaiBe  the  company  for  this.     They  had  only  taken  advan- 
^\m  of  the  giave  error  committed  by  the  Post  Office  in  1885. 
tKv  tlM|  had  to  accept  the  facts  as  they  were  and  to  try  to 
.■ibtkebMtofa  bad  bargain.     The  figures  he  had  already 
K^*^ilM>wtd  that  they  would  make  a  very  bad  bargain  if  they 
[fBJ^Ai^  the  oompany  at  anything  like  tho  present  market  value, 
[iihoeg^  both  in  1890  and  1897  it  was  possible  for  the  Govern- 
^Mit  to  ^e  notice  to  purchase  by  arbitration,  two  ( Governments 
■nflMMon  hsd  decided  not  to  exercise  their  option.     It  was 
Ufllythst  they  would  put  themselves  into  the  hands  of 
"""      who  were  never  very  favourable  to  governments  and 
i«,  and  run  the  risk  of  having  to  pay  such  an  enor- 
-, , ,  .^      with  probably  10  per  cent,  added.     It  had  also  been 
Vf™f^  <lw>dei  that  these  licenses  would  not  be  extended 
:*|V>H  the  yetr  1911.     The  Select  Committee  which  sat  in  1892 
r/Min  their  report  that  they  were  perfectly  willing  to  leave 
rMjthio|  else  to  the  Government,  but  that  they  must  make 
jy^WMig  leoommendation  that  the  licenses  should  not  extend 
. 'Jl^J^ ^^   That beine so,  the  Government  had  undoubtedly 
■■"•tkji difficulty.     The  National  Telephone  Company  was 
fBjNmniuQ  of  the  field  at  the  present  moment.  It  was  extend- 
'  *|ww rajsdly  and,  he  did  not  hesitate  to  say,  becoming  more 
■™™«  every  year.    If  it  was  known  that  the  licenses  would 
p"»in  1911,  sndif  the  Government  of  that  day  did  not  agree 
£5!?*'  ^  notice  or  arbitration,  the  plant  of  the  company, 
■laata  generally,  it  might  be,  its  goodwill,  and  even  the  way- 
«« the  Government  had  conceded  to  it,  it  was  possible  that 
wMBpsny,  leeing  that  there  were  only  a  few  years  to  run, 
Wkttib  the  opportunity  of  trying  to  put  the  Post  Office  and 
mftmmuj  in  a  difficulty — he  did  not  say  unfairly.      The 
■lyv,  therefore,  to  be  guarded  against  was  this.   He  could  not 
^pOMthat  anybody  would  buy  by  arbitration  in  1911,  and 
MHifs  hsrnin  was  come  to  in  1904,  the  company  would  still 
Am  antral  for  seven  years.     But  possibly  the  company  would 
to  a  baKgain,  and  unless  tne  Government  had  started 
tmj  early,  with  an  entirely  new  plant  of  their  own, 
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the  company  would  be  unwilling  to  sell  to  them,  and  raise  their 
rates,  with  the  result  that  there  would  be  such  an  outcry  in  the 
country  that  the  Government  might  have  to  buy  out  t^e  com- 
pany at  its  own  price.     This  waa  one  of  those  contingenoiea 
which  the  Post  Office  and  Government  must  keep  in  view.  This 
evil,  however,  might  be  avoided  to  a  limited  extent  by  competi- 
tion.    Of  course,  it  would  be  grossly  unfair  to  do  anything 
which  in  any  degree  trenched  on  the  agreement  with  the  com- 
pany.   The  Government  were  bound  to  stand  by  the  agreement, 
but  it  was  distinctly  reserved  in  that  agreement,  and  had  been 
admitted— distinctly  admitted — by  the  chairman  of  the  company 
bef«ire  the  Select  Committee,  that  not  only  were  the  Grovem- 
ment  entirely  free  to  start  in  competition  when  they  liked  aa 
against  the  company,  but  neither  in  honour  nor  in  faith  were 
they  bound    to    take  any  other  course.     They  were,  there- 
fore,    absolutely    free    to    enter    into    competition.      Then 
came    the    question.    What    was    the    best    form   of    oom]^- 
tition  i    He  did  not  believe   that   competition  by  companies 
would  be  by  any  means  the   proper   course.     Companies  got 
bought   up,   and   the  company  that  bought  them  up  had  to 
charge  higher  rates  in  order  to  cover  the  cost,  and  he  could  not 
believe  that  any  company  would  be  able  during  the  short  period 
the  licenses  would  run  to  realise  a  sufficient  surplus  of  income 
to  pay  both  interest  and  redemption  of  capital.     Then  as  to 
competition  by  the  Post  Office.     He  perfectly  admitted  that 
some  of  the  criticisms  passed  on  the  working  of  Post  Office 
exchanges  were  to  a  certain  extent  just.     They  had  not  been 
worked  hitherto  as  vigorously  as  he  thought  they  ought  to  have 
been.     It  was  a  perfect  absurdity  that  the  company  should  have 
been  allowed  to  invade  the  Post  Office  area  ;  but  that  had  been 
done,  and  the  Post  Office  was  committed  to  that  arrangement 
and  had  to  make  the  best  of  it.     He  thought  that  the  reason 
why   the   Post   Office  had   not   competed,    even   in  its  own 
exchanges,   was  partly  the    idea  that  it  ought  to  work   har- 
moniously with  the  company.  With  regard  to  the  greater  portion 
of  the    area    of    the  country   be  perfectly   admitted    it   was 
necessary  to  work    in  amicable   relations   with  the  company. 
They  were  perfectly  entitled  to  do  their  best  to  see  that  those 
exchanges  were  worked  in  active  competition  with  the  company. 
Two  things  had  hitherto  militated  against  their  doing  so.  Those 
Treasury  rei^ulations  which  were  framed  in   1882,  and  which 
caused  Mr.  Fawcett  to  throw  the  whole  of  this  valuable  service 
to  open  competition,  he  was  sorry  to  say  was  still  in  existence, 
but  they  proposed  to  abolish  them  ;  they  proposed  to  enable  the 
Post  ( )ffice  to  try  and  canvass  for  work  in  just  the  same  way  as 
any  private  company.     He  was  afraid  that  even  when  they  had 
done  that  there  was  a  difficulty  which  militated  against  the 
success  of  the   Post  Office  exchanges  even    more    than    the 
Treasury  regulations.     He  had  said  already  that  the  National 
Telephone  Company  had  got  certain   unrestricted    privileses 
which,  so  far  as  he  knew,  were  enjoyed  by  no  other  monopoly. 
It  had  got  the  privilege  of  granting  preferences  to  particular 
subscribers,  and  by  means  of  giving  free  wires  or  reduced  rates 
to  large  firms  who  would  bring  them  a  large  amount  of  business, 
they  did  what  the  Post  Office  exchanges  naturally  could  not  do, 
because  they  could  not  give  preferences.     It  had  thus  been  able 
to  drive  the  Poit  Ofiice  altogether  out  of  an  exchange,  or  to 
make  its  business  less  profitable  than  it  might  be.     Of  course, 
this  was  a  privilege  which  they  could  not  take  from  them,  and 
the  company  probably  would  exercise  that  right  of  preferences 
in  competition  with  the  Post  Office  or  anybody  else  who  might 
be  brought  against  them.      If  that  was  the  case  he  did  not 
think  it  quite  fair  that  the  Post  Office  should  not  on  its  side 
use  its  privileges,  and  if  the  company  was  to  compete,  as  he 
thought  unfairly,  in  these  exchangee  with  the  Post  Office,  it 
must  not  in  future  expect  from  the  Post  (Office  a  great  number 
of   privileges  which  the  Post  Office  outside  its  bargain   and 
agreement  had  hitherto  given.     They  must  insist  on  having 
a  fair  competition  in  the  exchanges.      A   promise  had   been 
given   over    and   over   again  by  various  Postmasters-General 
in  that  House,  and  he  had   repeated  that  promise  only  last 
session,    that    if    in    any   case   where   there    was    a    dear  or 
unreasonable   service  and    no    competition    it   would   be   the 
duty   of   the    Post    Office   itself,  if    necessary,  to    enter    the 
field   and  extend   the  exchange.      There  was  the  less  objec- 
tion to  their  doing  so,  because  although  the  Post  Office  might 
be  blamed  for  not  having  worked  its  exchanges  as  vigorously  as 
it  might  have  done,  still  in  spite  of  all  the  difficulties — and  the 
question   of    preferences  was  a  serious  one — the  Post  Office 
exchanges  hcul  paid  the  Post  Office  a  very  large  interest  on  the 
money  expended.     Therefore  from  a  financial  point  of  view 
there  was  very  little  reason  why  the  Post  Office  should  not 
where  necessary  extend  its  exchanges,  and  if  it  did  so  of  course 
it  would  be  gradually  preparing  for  the  day  when  the  whole  of 
the  telephone  system  would  fall  into  its  hands.     Then  they 
came  to  another  class  of  competition  which  had  hitherto  not 
been  dealt  with.     Until  at  any  rate  1892  the  municipalities  were 
about  the  only  bodies  who  could  not  well  enter  into  telephonic 
competition  with  the  company,  because  of  the  general  licenses 
granted  all  over  the  country,  including  the  risht  to  work  the 
trunk  lines.     The  municipalities  were  the  omy  bodies  whose 
action  must  neoewarily  be  confined  to  their  own  areas,  and  they 


wi»r9  therefore  shut  out  from  competition.     Now  they  had  thii 
motion  eobmitted  to  the  Houae  that  the  municipalitie«  should  be 
allowed  to  enter  into  oompetitioo,  imd  from  some  points  of  view 
there  waa  a  good  deal  to  be  sAid  for  the  municipiilities.     The 
municipalitteB  or    iocel   authoritiet  were    perfectly  wiltiog,  ai 
he  undent tood.  to  undertake  Ucentee  and  to  work  them  on  con- 
dition  that  in  1911  they  absolutely  surrendered  theme  lioennes 
to  the  Govoniment.     That  was  one  argument  undoubtedly  in 
in  favour  of  the  local  Huthuritiee.     Another  argument  was  that 
they  certainly  wnuld  not  be  bought  up  as  a  company  might  be« 
and  in  additiMU  they  had  way  leaves  and  would  be  able  there- 
fore  to  Uy  All   efficient    underground  service*     Municipalitiefi 
argued  also  that,  while  they  were  willing  to  allow  their  streets 
to  be  taken  up  for  their  own  exchanges,  they  did  not  wish  those 
streets  to  be  at  the  mercy  of  any  private  company.    He  thought 
there  was  a  great  deal  of  justice  in  that  contention.     Under  the 
Treasury  minute  of   1892  the  municipalities  had  an  absolute 
control  over  any  new  companieA,  and  no  new  company  could 
work  within  the  area  of  any  local  authority  unless  it  got  the 
permission  of  that  local  authority.     Tberefure,  if  they  were  not 
going  to  allow  the  municipalities  to  compete  he  did  not  quite 
see  what  chance  of  competition  there  was  from  other  sources.  On 
the  other  hand,  there  were  serious  ditticultiea  involving  questions 
of    policy    which   Parliament   itself    ought    to  decide.      Even 
if   tney  were  to   grant  a  license  to  the  Glasgow  Corporation^ 
for  instance,  although  Glasgow  had  got  a  common  fund,  didering 
in  that  respect  from  the  English  corporations^  it  would  not  be 
able  to  exercise  that  license*  and  there  would  be  no  use  there- 
fore in  doing  so.      There  were  two  questions  of  policy  to  be 
oonsidered  in   granting  licenses   tu  municipalities.      Hitherto 
undoubtedly   the   telephone   in    England   was   more   or  less  a 
luxury  of  the  rich,  although  it  was  not  confined  to  the  richer 
classes  in  other  countries.     That  was  at  any  rate  one  question 
which  the  Beleet  Committee  which  they  proposed  to  appoint 
would  have  to  decide — whether  a  telephone  service  was  a  matter 
of  such  general  benefit  to  the  community  living  within  the  area 
of  a  municipality   or    l>cal    authority  as    to  justify  the    local 
authority  in    using    public   funds   for    the    purpose  of  under- 
taking  telephone  work  within  the  area.     That  was  a  question 
whkh  a  department    ought    not   to   decide^  and  which  ought 
to  be  left  to  Parliament.     There  was  this  further  peculiarity 
with   regard    to   the    telephone   service,  that    there   must  be, 
even  with  regard  to  Urge  municipalities^  areas  outside  which 
It    would    be    for    the    public   convenience    to   include  in  the 
area    of    the    municipal    exchange.      He    was   bound    to    say 
that  by  some  means  or  other  certain  areas  had  already  been 
assigned  to  the  National  Telephone  Company,  which  even  the 
largest  municipality  oould  not  possibly  embrace  within  its  opera- 
tions.    The  area  of  the  exchange  of  London,  he  was  told^  hail 
750  square  miles     an  area  a  great  deal   larger  than  even  the 
London  County  Council  could  possibly  attempt  to  work.     He 
ahould  have  thought  with  regard  to  a  large  body  like  that,  that 
if  a  liceoae  ware  granted  to  it,  it  ought  to  be  contented  with  its 
own  area.     What  they  proposed  was  to  appoint  a  Special  Com- 
mtttee  of  that  House  which  should  oontine  itself  to  these  two 

Sal  points  :  whether  any  change  in  the  law  should  take  place 
ioh  would,  by  the  removal  of  restrictions,  make  it  possible 
for  a  municipality  to  engage  in  such  an  undertaking,  and  how 
far  this  extension  of  the  telephone  system  in  the  hands  of 
persons  other  than  the  Post  4  tffice  was  likely  to  damage  their 
revenue.  That  was  a  subject  which  the  Treasury  had  gone  very 
carefully  into  with  the  Post  Office*  and  undoubtedly  a  great  deal 
of  the  danger  of  our  telegraph  revenue  diminishing  was  removed 
when  the  Government  bought  the  trunk  wires.  There  was  a 
feeling  now  at  the  Post  GHice,  for  which  he  thought  there  was 
some  justilication,  that  if  a  telephone  service  was  properly 
worked  in  dose  communication  with  the  Post  Office  so  far  from 
damaging  the  telephone  sorvioe  it  might  actually  assist  it.  They 
wore  u<mnd  to  treat  the  com|>any  with  fairness;  they  were 
btjund  also  to  consider  the  telegraph  revenue.  He  did  not  think 
either  of  those  oonsiderations  would  suffer  under  the  suggestions 
b0  bad  made.  They  had,  also,  however,  to  consider  that  this 
was  a  new  agency  of  communication  which  other  countries  had 
availed  themselves  of  to  a  much  greater  extant  than  thia  country 
had,  and  that  it  was  a  means  of  communioation  whioh  need  not 
naooisarily  be  liinit«<i,  as  it  was  in  England,  to  the  richer  classes, 
but  which  might  become  of  very  moon  serrtoe  to  small  traders. 
Although  we  were  at  the  present  moment  somewhat  behind 
other  nations  in  this  respect,  he  thoui^ht  it  was  incumbent  upon 
tu  in  tlie  face  of  the  keen  commcn:tal  c<^>m  petit  ion  existing  to 
•at  that  in  regard  to  this  new  and  im}K>rtant  meana  of  communi- 
cation this  ouuntry  did  not  f.Ul  behind  other  oountries. 

8ir  C.  Camkhon  said  the  speech  of  the  right  hun.  gentleman 
•iKMfad  tba  sdTaDtaga  of  having  in  the  House  of  Commons  a 
utmld&mam  rapraaanuiig  both  the  Treasury  and  the  Post  Office. 
Ha  was  sorry  the  right  hon  gentleman  was  so  str>-»ngly  opposed 
to  the  granting  of  licenses  to  companies,  for  he  was  aware  that 
there  were  some  companies  which  dosirod  to  take  out  licenses. 
even  though  they  would  Utae  those  licenses  in  1911  ;  but  he 
was  sure  the  new  policy  annoitooad  by  the  right  hon.  ^u  tie  man 
would,  uu  the  whole,  ba  gtarttd  with  great  satiafaction  in  the 
ouimtry. 


LEGAL   INTELLIQENOE. 


UODOES  AHD  TODD  v.  WATSON  AHO  AVOTttI 

This  wat  an  action  before  Mr.  Ju*ttce  Wright  m  U»  I 
Bench  brought  by  Meters.  Hodges  and  Tbdd,  alaccciaai  a^ 
against  Mr.  Watson,  of  Sheffield,  and  Mr.  R^barl  Uaimm, 

receivers  and  managers  for  the  debaotara  sbaiabolilan  la 
Pdf  aLinan  Bros  ,  of  Hull,  for  damagas  lor  Iwaacli  d  Mi 
the  supply ini;  of  an  oil  engine. 

Plmintlllte  alleged  that  the  engine  was  parehaaad  far 
produce  electrical  power  in  an  inttallatloii  of  aleetrte  T 
country  house  of  Mr.  Combes,  the  well -known  brawar. 
also  said  the  engine  worked   unsatisfactorily,  and  that 
to  purchase  another  they  bad  been  put  to  tba  aa| 


The  question  really  involved  was  ooa  ol  damsg«% 
had  ofTered  to  take  back  the  eo^oe  and  return  tna  i 
it.    Taking  this  into  coosideratton,  his  I«ordalfel9  a 
£50  damagee,  but  there  ahould  ba  no  oosta. 


rl3 


ORl 


COMPANIES*  MEETINGS  AND  REPOR 

BRITISH  ELECTRIC  TRACTION  COHPANY.  UMIl 

Directors :  Sir  Charles  Rivers  Wilson,  G.C.M-O,,  aB  .  i 
the   Right  Hon.   the  Earl  of   Saffotk  and   Barkahka : 
Sir  Charles  William   Fremantle,    K.UB.;   Joba  Bmktk 
M.LC.E  ;  Emlle(iarcke,  M.I.EE.,  manaidos  direciar. 
CbarlsA  Walmsley. 

Report  of  the  directors  (with  abstract  of  aocooata)  j 
the  <<hareholders  at  the  second  ordinary  ffeoaral 
Company,  held  at  Danington  House,  NoHoIk-etraai 
on  April  7,  189^,  at  1  p.m. : 

Tbe  Company  was  rcf^stered  in  October.  1S96.  and 
3<V0i)0  ordinary  shares  offered  for  iubpcription  wofb 
subsequent  issue  of  the  remaiDiog  1«^,UMI  ordinary 
a  not  premium,  after  payment  of  expenses,  of  £1,214.  U^ 
amount  has  been  applied  in   reduction  of   pralifaiiiafy  i 
account.     Since  the  closing  of  tbe  books,  an  isaoa  haa  aai 
of  10,000  6  per  cent,  cnmnlatiire  preferenoe  sharaa  of  £Uli 
a  premium  of  £2.  10s.  per  share.     The  prooeads  cf  Mt  I 
be  brought  into  the  next  account.     The  intiaa  pvadta 
£14  422.  14s.  9d.,  and,  after  dedocUng  tbe  prapoctlaa 
expenses  ebareaable  to  revenae^  and  also  tha  azpaoaai  I 
connection  with  schemes  not  proceeded  with,  tbata 
profit  of  £9.H04.  9s.  fkl.,  which  tha  dtraeton  , 
carried  forward  to  next  account.     Arrangamaots  for  iba| 
of  electric  traction  at  the  following^  amooff  otl^r  pliei 
various  stages  of  progress :  COatbrioga  and  Airdria ;  Cotll 
Dudley*  Stourbridge,  snd  district;  Gatariiaail-oo l^aa i 
pool ;   Lake  District  ;  Kiover  ;   North  ShieldiL 
district ;    North    Staffordshire  ;    Okihaai,    Aaiilop« 
Kidderminster  and  Stoorport ;    Middlatoo  aad    " 
and  district  ;  Potteries  District;  Soath  StafTonlahlfa ;  I 
Wolverhampton   and    district.      Provisiocial 
also  been  made,  and   negotiations  are  paodinft,  ia  n^ 
number   of    other    places  ;    but    tb    woald    ba    pran 
Inexpedients    to    refer    to    them   in    tbb    report*     la 
tbe  above  cases,  strreements  have  baaa  Biida  for  ^km 
or  leasing,   of  existing   tramway  aadartalclafi.  wbSa 
undertakings,  parliamentary  powers*  or  ocdara 
Railways    Act,    have    baao   secured    or    apptiad 
instances  the  Company  haa  aoqaired  tbe  majority  ol  Ifcaj 
existing  tramway  oomtianieft,  and  controls  tha  bo^B^^ 
companies  with  a   view    to    the   adaption   by  tba^HJ 
traction.     In   a  few  cases  tbe  arratigamanU  nava  mS 
CO  operation  with  other  parti«a.     With  ra|pard  la  Saalb 
shire,  the  existing  electrie  tramways  ara  bal  _ 
Company,   and   are  a  sottrca  of  iaooOMu      Gail 
plAced  with  responsible  partiaa  for  Iba  wmk  al 
electrical  equipment  at  Dodlev-Stourbridga,  HarUapod 
minpter  and  Stoorport,  North  StalTbrdshira,  Oklhaa,  Asl 
Hyde,  and  FotteK«s,  and  the  work  it  baiiic  procsafjid  t 
directors  who  retire  this  year  are  Sir  C.  Rivsta  WUaaBv 
C  B.,  and  tbe  Hon,  Sir  Cbas,  \V.  Franaatla,  K.C.It,  m 
oUKiblo   for    ra  eleoUon.     Under  tba  powers    of   tba  i 
ftfrtocifttion,  the  direotora  have  appelatad  Mr.  I"i 
C  A. ,  to  audit  th<9  acoounts  foe  the  mt  year.     Hai 

Is  eligible  for  re  election. 

BAra?(CK  SuKhT,   Dkl.  tl,  1887* 
Liabditaat. 
Capital -aa, 000  fl  par  oaot.  enmnlatiira  ptalafanoa 
shares  of  £10  each,  sod  9t>000  ordinary  sbaras 
of  £10  each. 


l4»aed  :   30,000  ordinary  •bares  of  ahi  aaeli,  tuny 

paid „  ..  .    ,. 

Last  calls  in  arrear  .< .....  . 


Sundry  creditors  , ..,,..,,.,  .,., ...... 

Amount  owing  to  British  Efaotrio  Traatlaa 
(Pion««r)  Compaov,  Limited,  bi  rsapaol  af  Iba 
pufcba*o  of  Its  undertaking  .........»..*«..,...       ! 

FrotU  and  loss  account    #^ 


I 


J 
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Aflietfl.  £        8.   d. 

•nd  andertakiDgs  —  expenditure  on 
ary  and  other  riehts,  lands,  and  baild- 
nanent  ways,  dectrioal  eqaipmente, 
2k,  Burveys,  etc.,  including  a  proper- 
lerai  expenses  ohanfed  in  connection 
uions  contracts  and  undertekines  ....  86,666  6  7 
oant — payments  to  the  British  Electric 
(Pioneer)     Company,    Limited,    and 

the  formation  of  this  Company 1 5,000    0    0 

sea  and  of  testing  and  developing  new 

electric  traction    7,843    3    9 

ore 16,.W  19    0 

iBolsatcost 14,067  11    3 

—debentures  and  shares  in  associated 
companies,  at  cost,  including  £24,940 
;i8h  Electric  Traction  (Pioneer)  Com- 
ited    148,179  17    0 

excuses,    £7,097.     16s.    8d.  ;    less 
reoeivedonordinaryshares,  £1,218. 15a.        5,879    1    8 

ire  and  fittings  693  10    3 

•unt  and  in  hand     46,132    1     5 


£340,819  10  11 
Loss  Account  from  Ocrr.  29,  1896,  to  Dkc.  31,  1897. 

£       8.  d. 
f  general  expenses  not  charged  to  con- 
nndertakings,  including  expenditure 
kkings  not  proceeded  with,  and  written 

4,618    5    3 

Dg  net  profit,  transferred  to  balance- 
9,804    9    6 


£14,422  14    9 
£       8.   d. 

ta  on  contracts  and  undertakings 11,335  18    5 

dividends  on  deposits,  and  on  mvest- 

3,046    3  10 

I 40  12    6 


£14,422  14    9 

ing  notice  of  extraordinary  general  meeting  aooom- 
iport: 

hereby  given  that  an  extraordinary  general  meeting 
en  of  the  British  Electric  Traction  Company,  Limited, 
at  the  registered  offices  of  the  Company,  Donington 
folk-street^  Strand,  London,  W.C,  on  Thursday, 
18,  immediately  upon  the  conclusion  of  the  ordinary 
iing  convened  for  one  o'clock  in  the  afternoon,  for  the 
>Daidering  and,  if  thought  fit,  of  passing  the  following 

the  oropoeed  Dudley  and  district  light  railway  order, 
liob  nas  been  submitted  to  the  meeting,  be  and  the 
ay  approved,  subject  to  all  such  additions,  alterations, 
18  as  the  Light  Railway  Commissioners  or  the  Board 
J  think  fit  to  make  or  sanction  therein, 
the  proposed  Middleton  light  railway  order,  a  draft 
I  been  submitted  to  the  meeting,  be  and  the  same  is 
oved,  subject  to  all  such  additions,  alterations,  and 
I  the  Light  Railway  CommiAsioners  or  the  Board  of 
hink  fit  to  make  or  sanction  therein, 
the  proposed  North  Shields,  Tynemouth,  and  district 
r  order,  a  draft  of  which  has  been  submitted  to  the 
and  the  same  is  hereby  approved,  subject  to  all  such 
terations,  and  variations  as  the  Light  Railway  Com- 
r  the  Board  of  Trade  may  think  fit  to  make  or  sanction 

the  proposed  Coatbridge  and  Airdie  light  railway 
;t  of  which  has  been  submitted  to  the  meeting,  be  and 
lereby  approved  subject  to  all  such  .additions,  altera- 
uiations  as  the  Light  Railway  Commissioners  or  the 
sde  may  think  fit  to  make  or  sanction  therein." 

article  number  106  of  the  Company's  memorandum 
of  association  be  altered  so  as  to  read  as  follows  :  *  A 
f  of  such  balance-sheet,  account,  and  report  shall, 
irevioQsly  to  the  meetin^f,  be  sent  to  the  members  in 
in  which  notices  are  heremafter  directed  to  be  served, 
me  of  each  of  these  documents  shall  at  the  same  time 
i  to  the  secretary  of  the  Share  and  Loan  Department, 
tnge,  London.' " 

tnt  of  such  resolutions  being  duly  passed,  they  will  be 
n  confirmation  as  special  resolutions  to  a  second  extra- 
leral  meeting  which  will  be  subsequently  convened, 
rch  26,  1898.  C.  Walmsley,  Secretary. 


UIE   fLECTRIC    LIGHT    COMPANY,    LIMITED. 

:  George  Boulton  (chairman),  James  George  Langham, 

or  Skinner,  and  Frederick  Hollins.     Manager  :  Henry 

Dsoo,  A«M.LC.Iii. 

the  directors  (with  abstract  of  accounts)  for  the  year 

81,  1897 : 

tors  are  pleased  to  again  present  a  satisfactory  report 

trsbolders.      A  reference   to    the  subjoined  accounts 

the  gross  profit   realised   on    the   working  for   the 

was   £3,619.   7s.    lid.,   and    that    the   net    amount 

Br   reserve    and    dividend,    after    allowing   for   the 

idnd  paid  to  Jane,  1897,  and  £400  carried  to  the 


depreciation  fund,  is  £1,838.  9s.  9d.  The  direetors  propose  that 
£412  be  placed  to  reserve,  and  that  out  of  the  balance  left  of 
£1,426.  9s.  9d.  a  dividend  at  the  rate  of  £10  per  cent,  for  the 
half-year,  making,  with  the  interim  dividend  paid  in  June, 
£7.  lOs.  per  cent,  for  the  year,  free  of  income  tax,  be  jpaid 
upon  all  the  share  capital  of  the  Company.  This,  after  allowing 
for  the  interim  dividend,  will  absorb  £974  15j.,  and  leave 
£451.  I4s.  9d.  to  be  carried  forward  to  next  year's  account.  The 
depreciation  fund  now  stands  at  £3,025,  and  if  the  proposal  of 
carrying  £412  to  the  reserve  fund  for  1897  is  adopted,  the  reserve 
will  stand  at  £3,250,  making  a  total  reserve  of  £6  275.  The 
capital  account  shows  a  considerable  outlay  in  the  past  year 
for  main  extensions  and  for  additional  machinery  and  plant, 
bringing  up  the  deficit  on  this  account  to  £5,553.  Is.  Id.;  and  the 
directors  have  to  provide  for  a  prospective  outlay  for  the  next  two 
years  of  at  least  £4,400,  making  a  total  further  capital  required  of 
£9,953.  Is.  Id.  The  directors  have  had  under  serious  considera- 
tion the  desirability  of  placing  the  depreciation  and  reserve 
funds  upon  a  more  solid  oasis.  The  aggregate  of  these  funds, 
as  stated  above,  is  £6,275,  but  the  money  is  actually  in  use 
in  the  Company's  business,  and  is  not  represented  by  separate 
cash.  It  is  proposed  that  the  amounts  standing  to  the  credit 
of  both  these  funds  be  placed  aside  in  cash  and  invested  in  reliable 
securities  at  remunerative  interest  To  carry  this  proposal  into 
effect,  and  to  provide  sofficient  working  capital,  the  directors 
suggest  that,  in  pursuance  of  the  powers  given  by  the  memo- 
randum of  association  of  the  Company,  an  issue  of  £1,500  prefer- 
ence shares  of  £10  each,  carrying  interest  at  £4.  lOs.  per  cent,  per 
annum,  be  authorised  and  to  be  called  up  as  required.  This  would 
have  very  little  effect  upon  the  ordinary  shares,  as  against  the 
dividends  upon  the  preferred  capital  thus  raised  bank  interest 
would  be  saved,  and  the  interest  upon  the  investments  of  the 
reserve  could  be  appropriated  to  revenue  account.  The  sanction 
of  the  shareholders  to  the  course  thus  proposed  is  looked  for  with 
confidence.  The  lamps  in  circuit,  reckoned  upon  an  average  of 
8  c.p.  per  lamp,  number  19,288  against  16,690  at  the  close  of  1896, 
an  increase  of  2,598  lamps  for  the  year.  The  net  increase  of 
customers  for  1897  was  56.  Unite  sold  amounted  to  240,066. 
The  whole  of  the  Company's  machinery  is  in  good  working  order. 
The  mains  are  also  generally  in  a  thoroughly  satisfactory  condi- 
tion, but  the  cables  laid  in  the  first  instance  in  too  small  pipeB, 
when  the  electric  lighting  industry  was  in  its  infancy,  and  which 
are  being  as  rapidly  as  possible  replaced,  have  on  one  or  two 
occasions  causea  a  little  trouble.  Mr.  James  George  Langham 
retires  from  the  direction  this  year,  but  is  eligible  for  re-election. 
The  auditors,  Messrs  Hart  Bros  and  Co.,  also  reUre;  but  may  be 
re  elected. 

Revenub  Account. 

Dr.  Generation  of  Electricity.  £       s.  d. 

Coal  and  other  fuel  £1,333  19    8 

Oil,  waste,  water,  etc 278  19    9 

Repairs   and    maintenance   of  mains, 

buildings,  etc 297  15    4 

Proportion    of   salaries   of  superinten- 

dento,  officers,  etc 120  16    8 

Wages  at  generating  station 851     0    8 

2.882  12    1 

Distribution  of  Electricity. 

Proportion    of  salaries    of  superinten- 
dents, officers,  etc 120  16    8 

Wages      to    linesmen,      fitters,     and 
labourers    76    3    3 

Repairs  and  maintenance  of  mains...  ^       248  16    9 

445  16    8 

Attending  and  repairs  to  public  lamps  81  18    8 

Bent,  Rates,  and  Taxes. 

Rente 70    2    0 

Rates  and  taxes   22119    7 

292    1    7 

Management  Expenses. 

Directors'  remuneration  to  December, 

1896 « 200    0    0 

Proportion  of  salaries  of  engineer  and 

secretary    237    2    0 

Stationery  and  printing 49    6    0 

General  eetabllBD  men t  charges 65  11    6 

Auditors  of  the  Company 17    0    6 

569    0    9 

Insurance  ^ 87  16  7 

Allowances 24  15    9 

4.384    2    1 
Balance  to  net  revenue  account 3,619    7  11 

£8,003  10    0 

Cr.  £        s  d.        £      s.  d. 

Arc  lighting 735  13    6 

Incandescent  lighting 6,733  17    9 

7,469  11    3 

Rent  of  meters 297    8    9 

Rente  113  10    0 

Sale  of  carbons,  ashes,  etc 0  19    8 

Tuition  fees   25    0    0 

436  18    6 

Installations  and  services— earnings  ...       973  15    0 

Less  expenditure 876  14    8 

97    0    4 


£8,003;iO    0 
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Dr.                         Gk7?kiul  Balancb-Shskt.  £        a.  d. 

Sandry  croditors — on  open  aeoountA    ,....*.,.,.«..«.. i,JI89    S  U^ 

Unpaid  dividend*.,.. , 84  18    0 

]>ebenture  tnteratt  to  thit.  l68e  tax  ..«..« * 000  17    6 


Balaiiee  of  net  re  venae  Account    ..,.,, 

Balance  from  depredation  fund  Acoount.,, 
BaUiiOtt  from  reeerve  fund  account ».. 


Cr 

Sundry  debtom 

Sondry  debtor*  on  trade  accounte 


Stores  in  hand:  coal,  £!sa  lOs,  ltd.  t  otl^  wa^te,  etc., 
£22,  19^.  I0d«;  en|;ine-room  and  general  atore^, 
£5^.  12i.  7d.;  inntallatioD,  £*292*  U.  7d  ., 

CmIi  at  bankers  and  in  hand  ,..,..«,.„.«.. 

Bftlanre  of  capital  account ^......, 


2  164 

2 
9 
0 
(1 

4 

9 
(1 

n 

£9,865 

12 

1 

£ 

3,597 
2 

6 

d. 
2 
2 

3.599 

18 

4 

451 
5,553 

4 

7 
1 

11 
9 
1 

£9,865  12     1 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES. 


CONTRACTS  OPEN. 

D«r1^. — The  Derby  School  Boiird  are  prepared  to  receive  tenders 
for  the  electric  wiring  of  their  Traflic-atreet  Board  School,  Derby. 
Tenderf!  by  April  11.  For  particulars  refer  to  our  advertiilof; 
columns. 

BueliArettl. —Tenders  are    invited   for    the    supply   of   55,000 
double- petticoat  porcelain  insuIatorB  and  :i(i^fM|J  porcelain  buttons 
Tendert,  addreased  to  Poet  and  Telegraph  ]>e{iartmefit,  Buchareet , 
by  April  11. 

Haaetieeter* — The  Corporation  invite  tendert  for  the  iopply 
and  delivery  of  about  5<K)  toni  of  eteel  tramraila.  Drawinffi*  and 
specification  may  be  i»pen  at  the  City  Surveyor's  Office,  Town 
Hall,  Manchenter.     Tenders  by  April  11, 

AoertDgtoo,  —The  Corporation  invite  tenders  for  the  supply  and 
fixiug  of  various  articles  and  enf^ineerinf^  appliances  in  connection 
with  their  electricity  work?.  Full  particular!*  appear  in  our 
advert iiint;  columns.     Tenders  by  April  19, 

OoatiA  (Tolode). -Tenders  are  invited  for  a  public  electric  Hf^ht- 
ini;  inptalUrion.  The  provisional  depomt  rfquired  Ia  6,254)  pesetas. 
Specifications,  etc.,  are  to  be  obtained  from,  and  tenders  addressed 
to,  the  AHministiatorof  the  Province  at  Ocana,  Spain,  by  April  19. 

IfAdnaa.  —The  Secretary  of  State  for  India  in  Council  announces 
that  the  (line  allowed  for  the  roceipt  of  tenders  by  the  Chief 
Enfirineer  for  Irriiration,  Mndras,  for  the  utiliBatioo  of  water 
power  of  the  Periyar  LaitC  has  been  extended  from  Oct.  31,  H97* 
to  July  1,  1898. 

lf»relieat«r.— The  Corporation  invite  tefiders  for  the  supply 
and  delivery  of  about  500  tons  of  steel  tramrails.  Drawl nj;s  and 
speciticntion  may  be  feen  at  the  City  Surveyor's  Office*  Town 
Kail,  Manchester.  Tenders,  endorsed  ''Tender  for  Steel  Tram^ 
rails,"  arul  addrMSed  to  the  Chairman  of  the  Pariufic  Coiomitt^et 
to  be  delivered  at  above  office  by  10  o.m.  on  April  11. 

Derby.— Tenders  are  invited  by  the  Corporation  for  electric 
wirinft  of  their  Ford  street  yard  nnd  premises.  Specifications, 
etc.  may  be  obuined  from  the  Engineer  and  Manafcer  of  the 
Electric  Li|zhtinf;  Works,  Sowter's-road,  Derby,  on  prepayment  of 
£1.  Is.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Tenders  to  be  addressed  to  Mr.  H.  F  Uadsby  by  April  12. 

homAmm,  CO.— The  Shoreditch  Vestry  invite  tenders  for  the 
•apply  and  erection  of  arc  lamps  and  accessories,  also  for  electric 
oablee.  Specifications,  etc.,  can  »-^  ^'  incid  from  Mr.  C  Kewtoo 
Ruaetlli  ebtef  electrical  enjrineer  \ty  i^upply  Department, 

Corooei  etroet*  Shoreditch,  on  pn;  -  n  fee  of  £1.  is.,  which 

sum  will  be  returned  on  receipt  of  a  bona  fide  tefidor.     Tenders 
by  April  12. 

I^oimdtm,  a,W.— The  Secretary  of  State  for  War  is  prepared  to 
receive  offers  in  writinjc,  accom(i«nied  by  comfietitive  desifros  and 
specifications,  for  the  supply  of  (lortablo  electric  search  ti^ht 
apfkarHLu»4.  Tteneral  particulars  *s  to  recfuireinentM  ran  be  obfHine<l 
on  application,  either  by  letter  or  t>sr»onally,  to  A.  Major,  director 
of  army  contracts,  War  Office.  Pall  mall,  S  W.  The  oflers  and 
deaiicns  must  be  delivered  at  the  War  Office,  Pall  mall,  tiondon, 
8.W.,  bv  April  27,  addressed  to  the  Dir«ctor  of  Army  ContracU, 
uid  uarVed  on  the  outside  '^Dosiirns  for  Search* Light  Ap|mratus  " 
liiBisB.  lf«W.— Tb«  8k  PaQcras  Vestry  invite  tenders  for  the 
•raotioo  of  build inge  io  eonnection  with  the  extension  of  liefc«nt*s 
Fark  generating  station,  47.  Stanhope  street,  X.W.  8|iecifica 
iioo,  oonditions  of  contract,  and  form  of  tender  may  be  obtained 
upon  application  to  the  Chief  Clerk,  fil«oU&olt^  U^iMiriaient 
OfBons,  :>:,  Vmu  fttreet.  London,  N.W.,  on  o^ntol  of  m  d«fi0«i( 
ol£l,  which  will  be  returned  on  receipt  of  apfwfloitioo,  aMom- 
Muiied  by  a  bona  fide  tender.  Tenders  to  be  sent  to  Mr  C.  H  F. 
Barrett,  vmUy  clerk,  Vestry  Hall.  Pancraa  road,  London,  N.W., 
endorseii  '*  Tender  for  Build ing»/*  by  12  noon  on  A|»ril  19. 

K4lato«rtb* — The    Mid  Lothian    and     Peebles     Lunacy    Board 

invite  t0nd#ra  lor  the  ln#tallatirm  of  electric  light  in  thsir  asylum 

at    Roselynlee,    near    >^irthurgh,    including    (eenerating    plant, 

mtriog^  SuiBtggw,Jmmfm,  etc.     lHmn§,  etc.^  mAy  be  seen  at  the  office 

0fPt9f.  Bmify,  Emh^WMU  Coif«f«^  ClMnib«f»*ili«tt,  Edinbutv^K 


SpecificatioDi  etc.,  can  be  obUined  from  Prat  Baft 
H.  Addison  Smith,  clerk  and  trenftur^r,  19,  Bfrf 
burgh,  on  payment  of  £L  Is,,  which  will  be  rvUinid 
of  a  genuine  tender.  Separate  tenders  mmjf  be  ttH 
the  generating  plant,  including  accumalatoni,  wmiM 
sod  (2)  wiring,  6ttings,  lamps,  etc      Tender*  by  kpi 

VletorlA  (AoatraU^).— Ten  1-^-  •'>  invited  by  ll 
the  city  of  Hnwihom   for   r  i  and  weetja 

supply  only,   of :  (Section  A)  j-  only:  (B)  1 

hoater,  pumpe  ;  (C)  engines,  dyoamos,  swltcbboevi 
mains,  transformers,  meters,  arc  lampe»  tnevti 
instruments  ;  (D)  supply  of  poles  and  their  ereciiOi 
the  plant  for  three  years.  Specifications  and  foriBi 
be  obt^ned  at  the  office  of  the  Agent-Oeneral  for  ^ 
General  Sir  Andrew  Clarke.  G  C.C.M.,  Yimotk 
Victoria 'Street,  Westminster,  London,  S.W.,  Ott 
£1.  Is.,  which  will  be  returned  on  receipt  of  a  bei 
Sealed  tenden^  endorsed  ^*  Tender  for  Electrle  L 
sddressed  to  the  Mayor  of  Hawthorn,  Victoria. 
Juno  24.  at  5  p.m. 

Belfkat.- The  Belfast  Harbour  Commisiloiiera  tetl 
the  supply  and  erection  in  the  electric  light  stei 
Basin,  Belfast,  of  three  compound,  two^eraok,  H 
single-valve,  quick  revolution  vertical  enfinesy  en 
developing  7i>  h.p.,  with  a  steam  preesure  of  IMI 
inch  ',  also  for  the  supply  of  three  belt  driven,  oonlll 
series -wound  dynamos,  capable  of  ^ivtne  I5ampeii 
at  a  speed  not  exceeding  8<10  revoli  tiunete 

continuous  running,  without  undu  Copli 

tioD,  form  of  tender,  and  any  farther  tniormatioe  tm 
obtained  from  the  harbour  eogtneer,  Mr.  G  F.  L.  ^ 
tenders,  on  the  special  forms  provided  for  Ibe  jn 
addreeeed  to  Mr.  W.  A,  Currie,  eecretarv,  Eerboer  C 
endorsed  *' Tender  for  Engines  *' or  **  Tender 
sent  in  by  18ch  inst. 

Londen,   S^S.— The  Vestry   of    St     Mary, 
tenders  for  erection  of  an  elec  i^;  station  I 

Walworth-road.     Bills  of  ou  vith  speoAftoei 

of  tender,  may  be  obtained  from  ine  \  estry's  ooeealt 
Messrs.  Kincaid,  Waller,  and  Manville^  »,  Oraeft  < 
Westminster.  u(M>n  [myment  of  £*^.  fi^^et  whose  oAei 
can  be  seen  during  business  hours.  The  deposit  wi 
after  the  tenders  are  opened  by  the  committee.  Tl 
Hill  be  required  to  sign  the  following  deelaraiioQ  : 
declare  that  we  pay  to  the  workmen  employed  by  « 
the  recognised  trside  union  rate  of  wsges  in  teeli 
trade."  Sealed  tenders,  endorted  '  Tender  for  Btel 
Sution,"  together  with  specifioatt<  ^  -'  '  -if^ed  bill 
must   be   received    by   Mr.    L.    J  ,    cterki 

Walworth  road,  S>E  ,  before  noon  nst* 

Waltaeey  (CheaHtre).— Tenders  are  invited  byv 
trict  Council  for  the  erection  and  completion  of  eild 
and  boiler  house  at  iheir  electdc  supply  etetJBM, 
Liscard,  in  the  (mrish  of  Wallasey.  The  drewiju|e  \ 
application  to  the  engineer,  Mr.  J.  H,  CrawiSer, 
Great  Float,  near  Birkenhead,  ainl  copies  of  tbei|M 
bill  of  quantities  obtained  either  on  penoool  e|l^ 
ad  dreg's  or  by  tvtter  on  and  after  13th  inet.  0«  jpfv 
which  will  be  returned  on  receipt  of  a  bouOiloli 
tenders,  on  the  proper  form,  addressed  to  the  Qn 
Gas,  Water,  and  Electricity  Committeei  and 
for  Erection  and  Completion  of  Engine  and 
left  at  the  office  of  Mr.  H.  W.  C<>ok.  clerk,  Pnblie  0 
street,  Egremont^  by  4  p.m.  on  2lfft  insk  The  oen 
required  to  enter  into  a  bond,  with  approved  wm 
performance  of  contract. 


boflrC 

f^ 


BUSINESS  NOTES, 


Treetos*-'An  additional  £140  1 

lighting  installation. 

Serrow.  —The  Council  have  roeeived  nolloe  of  tb 
comt^any's  intention  to  extend  iKeir  isaltis  to  Hbeifi 

leUectea.  —At  Tuesday's  meoMogof  the  Loodoa  C 
it  was  agreed  to  lend  the  Isling too  Vestry  £19L9 
lighting. 

ChelteohoM. -The  LooeJ  GoverMMOt  Boot4  i 

their  formal  fanctioo  to  the  borrowiai  ^  ^^  "^ii 
purposes  of  electric  lighting. 

r^llMeteae  B'eetrle  LIgM 

the  shares  for  thin  Company  ha^-e  I 

and  that  local  applications  will  be  aUotied  i 

Leioe.— A  letter  from  Iho  MmBieipel 
with  regard  to  an  electrlo  light  li 
coneiderat&on  by  the  Bleetrie  Uirtl>4>V  < 

Wedaeebttry.— Applioaiion  ie  to  be  \ 
tinder  the  Eteotrie  Lighting  Aete  for 
supplying  electrioiiy  for  UfhUof  ei 

Kouao  lt^      -^^     '^        n  ha«#  decided  loi 
borrow  r  J  for  coeHdoibMi  tho'di 

of  the  c*K   .  JraiiMHreand  sieetrte  Ud 

BroB9«oB  ood  Pteeii4IUr>  Irene  mallwmr.**1| 
that  the  pros  peel  OS  of  this  CoiB|Atiy  wdl  be  fii 
Vublk  in  %  short  time.    The  oofitel  will  he  abo^l  I 
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MtHiBllL— The    Local    Oovernment    Board    have    again 

d  lonnction  an  applicatioii  made  by  the  Town  Council  for 

ritf  to  ooDtraot    a  loan    of  £30,000  for   electric  Iig^htin$^ 

m. 

fMT— The  Town  Council  have  referred  back  to  the  Health 

ii(ee  a  proposai  to  erect  a  new  enf^ine- house  and  battery - 

II  the  saMtoriam  with  the  object  of  lighting  the  same  by 

city. 

ht  Bailwaj— The    Lf|;ht     Railway    Commissioners    have 

d  to  recommend  an  order  to  authorise  the  construction  of  a 

•■ilirty  from  Strathord  Station,  on  the  Caledonian  Railway, 

ikfbot. 

vakUk— The  National  Telephone  Company  have  offered  to 

their  lioee  to  Brownhills  if  the  Urban  i>istrict  Council  would 

itee  £100  for  the  first  five  years.     The  matter  is  under 

mtioo. 

I«  Valted  TnuBways   BUI.— We  understand  that  the 

il  10  doable  the  line  from  Richmond  to  Kew  will  be  dropped, 

U  the  company  still  propose  to  continue  with  the  substitn- 

electrie  for  horse  traction. 


ir.— The  Vestry  have  approved  of  several  notices 
le  Sc  James's  and  Pall  Mall  Electric  Light  Company  and 
I  Eleetrio  Supply  Corporation  for  the  laying  of  mains  and 
etiog  atreet  boxes,  subject  to  the  usual  conditions. 

M.— Colonel  W.  Langton  Coke  has  held  an  enquiry  on 
if  the  Local  Government  Board  Into  an  application  of  the 
OooQcil  for  sanction  to  borrow  £7,000  for  the  purposes  of 
ipply.  This  sum  includes  £850  for  a  telephone  installation , 
mtSB.— At  the  last  meeting  of  the  Vestry  of  the  parish 
Mary  Abbotts  notices  and  plans  from  the  Netting  Hill 
Lighting  Company  and  the  House- to- House  Electric  Light 
Dompany  relative  to  extension  of  mains  were  agreed  to, 
U)  the  usual  conditions. 

■L— The  points  at  issue  in  the  election  of  members  to  the 
Diatrict  Council  were  the  proposal  for  the  erection,  near 
lale,  of  a  refuse  destructor  and  an  electric  lighting 
r.  The  result  of  the  election  is  regarded  as  a  victory  by 
ideots  who  opposed  these  schemes. 

f. » The  Local  Government  Board  have  granted  n 
nl  order  authorising  the  Town  Council  to  "  supply 
t  energy  for  public  and  private  purposes  within  the 
"  Under  this  order  it  will  be  the  duty  of  the  Council 
wo  the  necessary  plant  within  the  next  two  years. 

Beit.— In  the  House  of  Lords  the  Great  Orme  Tramway 
Broad  Bill  has  been  read  a  third  time  and  passed.  In  the 
I  the  City  and  South  London  Railway  Bill,  the  Charing 
luton,  and  Hempstead  Railway  Bill,  and  the  Great 
[Uilway  (General  Powers)  Bill,  have  been  read  a  third  time. 

nr— The  annual  dinner  of  the  officials  of  the  Corporation 
eieetricity  departments  was  held  in  the  Trades  House 
at  on  the  Slst  ult.  The  company  numbered  over  100 
e.  Bailie  Mitchell  presided.  Tho  toast  of  *'The  Elec 
ipartment"  was  proposed  by  Mr.  Bowers,  and  ackoow- 
r  Bailie  Maclay. 

ftSB.— At  a  special  meeting  of  ihe  Electricity  Committee 
•ochester  Corporation,  which  had  been  called  to  consider 
Bd  extension  of  the  city  electric  lighting  system  to 
M  and  Moss-side,  under  agreements  with  the  With- 
id  Mo»s-side  authorities,  it  was  decided  to  apply  for 
to  borrow  £150,000.  The  estimated  cost  of  extending 
n  to  these  suburbs  and  of  completing  certain  works  is 

—The  electric  tramways  are  making  great  progress, 
a  large  length  of  the  western  portion  of  Katherine- 
been  up  for  the  laying  down  of  the  rails.  During  the 
iperations  in  Oldham-road  have  been  carried  on  between 
ireh  and  Wellington-road.  A  crossing  has  been  made 
vay  bridge.  The  short  length  of  temporary  line  laid 
» months  ago  near  Wellington-road  has  been  taken  up 
ied. 

L— At  the  last  meeting  of  the  Town  Council  it  was 
3D  a  report  and  recommendation  from  the  Highways 
»  that  the  provisional  order  as  to  electric  lighting  be 
otherwise  disposed  of,  to  any  public  or  private  company 
ling  to  take  over  the  same,  provided  that  satisfactory 
d  be  arranged,  and  that  it  be  referred  to  a  subcommittee 
oar  to  arrange  terms  and  report.  The  motion  was 
ad  a  sub-committee  was  appointed. 

ittte — The  Vestry  have  received  a  letter  from  the 
i  the  County  of  London  and  Brush  Provincial  Electric 
Company,  Limited,  stating  that  they  notice  that  no  objec- 
n  by  the  London  County  Council  to  the  company's  appli- 
a  provisional  order  in  respect  to  this  district  in  their 
be  Board  of  Trade,  and  therefore  presume  the  matter 
B  and  trust  it  is  not  too  late  for  the  Vestry  to  give  their 
leot  to  the  company's  application  to  the  Board  of  Trade 

-At  the  monthlv  meeting  of  the  Corporation  the  Lord 
'cd  the  report  of  the  committee  of  the  whole  house  in 
>  the  application  of  the  Corporation  to  the  Local  Govern - 
I  for  a  loan  of  £20,000  for  new  electric  cables  and  work 
Aerewitfa,  and  for  the  establishment  of  sub-transformer 
Whh  this  report  was  considered  a  letter  from  the 
ftte  trmmway  company,  offering  on  behalf  of  bis  Board 
f  the  alaetrio  iftghtiog  of  the  city  on  certain  conditionp. 
It  of  II   tfmifir  Brtiire  from  Me&sn,  Jaogoa,  Cobb    ' 


Pearson,  and  Co.,  4,  Finsbury-cirous,  London,  E.C.  The  report 
was  adopted,  and  the  letter  of  the  tramway  company  was  marked 
read. 

Camberwell.— It  appears  that  the  question  of  the  proposed 
purchase  of  the  undertasing  of  the  County  of  London  and  Brush 
Provincial  Electric  Lighting  Company,  Limited,  will  not  be  further 
proceeded  with.  Tbe  Vestry  have  received  the  statutory  month's 
notice  from  the  same  company  of  its  intention  to  lay  electrical 
conduits  in  Glengall-grove,  Glenflrall-road,  Langdale-road.  Bird-in- 
Busb-road.  Hill  street,  and  Old  Kent-road  ;  also  in  Thurlow- pack- 
road.  Park-road,  Alleyn-park,  Dulwich  Common,  Lordship-lane, 
Crystal  Palace-road,  East  Dulwich-road,  and  Peckham  Rye  to 
Rye- lane. 

Leeds. — Considerable  alarm  was  caused  in  Riar-lane,  Leeds,  on 
Tuesday  afternoon,  by  the  breaking  of  a  guard  wire  in  connection 
with  the  electric  tramways,  which  are  on  the  overhead  system. 
The  broken  wire  dropped  first  on  to  one  of  the  cars  and  fell  aoroes 
a  woman  named  Ellen  Grasby,  of  Chesapeake-street,  Mean  wood- 
road,  giving  her  a  severe  shock.  It  then  dropped  to  tbe 
pavement,  and  a  police  officer  who  attempted  to  move  it  was 
thrown  to  the  ground  and  his  fingers  were  burned.  Mrs.  Grasby 
was  taken  to  the  infirmary  in  the  ambulance,  and  recovered 
sufficiently  in  tbe  course  of  an  hour  to  proceed  to  her  home. 

Weatoii-saper^1Ia«'e  — The  Great  Weetern  Railway  Company 
have  offered  a  portion  of  their  property — on  the  south  side  of  the 
Locking-road—  as  a  site  for  the  contemplated  electrical  works,  and 
the  clerk  has  been  instructed  to  further  negotiate  with  the 
railway  company  until  such  terms  were  forthcoming  as  he  might 
think  suitable  to  submit  to  the  Council  for  their  acceptance.  The 
Council  have  asked  the  Board  of  Trade  for  their  sanction  to 
connect  the  intermediate  conductor  of  the  three-wire  system  to 
earth.  The  Council  was  quite  satisfied  that  it  would  be  practicable 
to  keep  the  conduits  containing  their  conductors  free  from  water 
and  gas. 

I>ews1mry. — The  Electricity  Committee  have  approved  of  the 
doubling  of  the  existing  trunk  mains  at  a  cost  of  £5  000,  of  ap 
extension  of  mains  in  a  part  of  the  borough  not  yet  served  at  a 
cost  of  £2,500.  and  of  the  purchase  and  laying  down  of  an  addi- 
tional engine  and  dynamo  at  a  further  charge  of  £2,450,  including 
the  cost  of  an  extenfiion  of  the  building  at  tbe  central  station. 
The  electrician  (Mr.  Mitchell)  having  resigned,  to  take  a  situation 
at  Southend-on-Sea.  it  was  decided  to  postpone  the  carrying  out 
of  the  extension  scheme  until  the  appointment  of  his  successor. 
The  new  electrical  engineer  will  be  paid  a  salary  of  £250,  but  will 
not  be  allowed  to  take  a  pupil. 

■ocl^s.  -  A  special  meeting  of  the  Council  was  held  on  the  4th 
inst.  The  minutes  of  the  General  Porpo«es  Committee  submitted 
for  approval  stated  as  follows:  "The  special  sub-c-immittee 
appointed  to  d<»al  with  the  question  of  the  Manchester  Carriage 
and  Tramway  Comi>any  Bill,  1898,  reported  that  they  had  had  an 
interview  with  the  representatives  of  the  company,  and  had 
arranged  that  the  company  should  lease  the  tramways  in  the 
borough  for  the  period  from  March,  1899,  to  April  27,  1901,  at  the 
annual  rental  of  £900  per  annum."  The  sub-committee  also 
reported  that  they  had  lodged  a  petition  against  the  passing  of 
the  above-mentioned  Bdl.  Tbe  action  of  the  special  sub-com- 
mittee was  approved. 

BrletoL— The  City  Council  at  their  last  meeting  discussed  the 
question  of  the  exien^ion  of  electric  tramways.  The  debate 
turned  almost  entirely  upon  the  period  at  which  the  city  should 
be  entitled  to  purchase  the  tramways.  The  committee  recom- 
mended the  opposicion  of  the  cooapaoy's  Bill  because  they  could 
not  come  to  terms  with  the  company,  who  also  declined  to  discuss 
the  subject  of  limiring  the  hours  of  work  of  their  employes  as 
suggested  by  the  Council.  The  advantages  of  the  electric  cars 
were  generally  admitted,  and  it  wa^  urged  that  negotiations 
should  be  renewed  with  a  view  to  arriving  at  an  agreement  as  to 
E<he  ueriod  at  which  the  whole  of  the  lines  should  be  purchasable 
by  the  ciry.  The  period  suggested  was  18  years,  but  eventually 
the  matter  wss  referred  to  tne  committee  to  negotiate,  without 
Any  stipulation  as  to  the  period. 

Shellleld.— The  city  surveyor  (Mr.  C.  F.  Wike,  C.E.)  is  con- 
templating an  early  start  with  the  work  of  laying  the  tramlines 
along  High -street.  The  first  step  m  the  operations  will  be  to  lay 
the  tramlines  down  the  centre  of  the  street,  and  then  the  sides  of 
the  thoroughfare  will  be  paved  with  wood.  In  order  to  avoid  dis- 
locating the  vehicular  traffic  more  than  is  absolutely  necessary 
only  one  »ide  of  High  street  will  be  taken  in  hand  at  the  same 
lime,  the  other  being  left  free  for  the  passage  of  traffic.  The  city 
surveyor  intends  to  put  as  big  a  staff  of  workmen  on  as  it  is 
[lOisible  to  find  labour  for,  and  from  three  weeks  to  a  month  will, 
it  is  anticipated  see  the  completion  of  the  High-street  section  of 
the  extensions.  Afterwards  Fargate  will  be  taken  in  hand,  and 
the  lines  continued  along  to  the  Moorhead.  The  city  surveyor's 
staff  will  also  shortly  begin  to  set  back  the  property  at  the  corner 
of  Broukhill  and  Western  Bank,  preparatory  to  taking  the  Walkley 
section  in  hand. 

Great  Northern  Telegraph  Compaay.— The  ordinary  general 
meetini;  of  the  Company  will  be  held  in  Copenhagen  on  Saturday, 
April  30  at  3  p  m  ,  at  the  Exchange,  when  the  following  business 
will  be  submitted  :  (1)  a  report  of  the  business  for  the  past  year, 
and  of  the  conditions  of  the  cables  and  all  other  property  of  the 
Company  ;  (2)  production  of  the  Company's  accounts  and  cralanoe- 
sheet,  resolution  to  be  passed  of  the  amount  of  dividend  to  be 
paid  for  the  past  year,  and  discharge  given  to  the  directors  for 
tbe  same  period  ;  (3)  election  of  two  members  of  Uie  Board  \  ^4\ 
election  of  two  shareholderfi  to  aQ\>  ea  amdiVXAica  \nt  \^  y^kmv&l^ 
year ;  (5)  propoeal  for  modi^oiJttoiA  ol  Wk^  Ocvm^axiY^  %x!^&c&m  ^ 
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MtocUiioo.  From  April  16  the  accounts  &nd  the  propofAl  for  the 
iDodificAtione  of  the  Company 'i  articles  of  aaeociation  will  be  open 
to  the  inspection  of  the  shareholders  at  the  Company's  otBces, 
tjid  at  the  rame  place  cards  of  admbnion  to  the  meeting  may  be 
obtained  on  shareholders  provinif  their  ri(?ht»  aa  such  in  accord- 
RDoe  with  Article  14  of  the  articles  of  ai»aociation. 

»rmdford*— The  Gas  and  Electricity  Supply  C>ramitteo  of  the 
City  Council  have  decided  to  reduce  the  charge  fir  electHcii^y 
usfd  for  li(^htin(<  purpoaee  from  5d.  per  Board  of  Trade  unit  to 
1^.  A  slidinf;  scale  of  char<e£  for  electricity  used  as  a  motive 
pom^ft  baa  been  adopted.  At  present  the  charge  ii  3^d  per  unit. 
By  the  new  scale  this  charge  is  retained  as  a  standard,  but  deduc- 
tiont  are  allowed  where  the  consumption  is  continuous  and  the 
c^uantity  uaed  not  below  a  certain  minimum.  For  four  hours*  con< 
ttftuou^  u»e  and  a  consumption  of  550  units  the  charge  will  be  2d 
per  unit,  and  as  the  length  of  time  and  the  quantity  used  IncreaBe 
the  charges  will  decrease.  For  eight  hours'  continuous  use  and  a 
ooQsamption  of  1,200  unite  the  charge  will  be  only  Id.  fjer  unit. 
It  is  intended  that  those  cbikrgee  shall  come  in  force  on  July  1. 
The  report  from  the  deputation  which  recently  visited  the 
Continent  for  the  pur^Miso  of  enquiring  into  the  modes  in  opera- 
tion there  of  electric  lighting  and  traction,  has  been  presented  to 
the  City  Couocit,  The  deputation  visited  Hamburg,  Berlin, 
Dresden,  Brua«eU,  and  Lelpsic.  They  eitpreased  the  opinion  that 
the  arrangements  made  at  the  Valley-ro*ii  electricity  works  for 
running  the  Bolton  road  and  (Jreat  Horton  tramways  were  as  com- 
plete as  anything  which  they  had  seen  upon  the  Continent. 

Tipton,— At  the  monthly  meeting  of  the  District  Council 
a  letter  was  read  from  the  Board  of  Tiade  enclosing  a  com- 
munication to  them  by  the  South  Staffordshire  Tramway  Com- 
pany on  the  renewal  of  licences  in  which  they  state  that  the  form 
of  the  new  debentures  which  they  had  agreed  to  ii^eue  in  exchange 
for  the  old  ones  has  been  approved,  and  that,  so  far  as  they  were 
eoocerned,  they  had  concluded  arrangements  which  would,  with 
the  consent  of  the  local  authorities,  enable  an  improved  form  of 
traction  to  be  installed  on  the  steam  linee  of  their  system  at  a 
eomparatively  e^rly  date,  and  as  a  new  Act  of  Parliament  will 
be  necessary,  all  the  local  aothotir.ies  concerned  will  have  ample 
opportunities  for  stating  their  wishes  in  the  matter^  The  follow* 
ing  statistics  of  the  working  of  the  line  during  the  piMt  yeiir  were 
appended  :  number  of  car  milee  run,  5H4.H(KI;  number  of  passengers 
oarried  (ejcclusive  of  eeason- ticket  holders,  who  number  124), 
6,504,784  ;  receipts,  £32,417.  10s.  Id  ,  the  msjority  of  which  is 
distributed  in  the  district  in  the  shape  of  wages  or  material  The 
average  of  these  figures  are  :  pasaengers  carried  per  car  mile, 
9*24  ;  average  faro  per  paseeoger.  1  41d  ;  amount  earned  per  mile, 
1.3 -43d,  Following  thii  was  a  letter  from  the  Board  of  Trade 
stating  that  they  had  renewed  the  authority  of  the  company  to 
nee  tteuD  power  on  the  tramways  for  a  further  period  of  three 
monchi,  to  allow  time  for  a  conference  to  be  arranged  as  suggested 
in  the  preceding  letter.  The  Chairman  eatd  the  Council  could  not 
take  any  further  action  in  the  matter  until  the  application  was 
ma^le  for  parliamentary  powers  for  the  use  of  electric  traction. 

I«e«d».  — Mr.  Edmund  Pearee  Butrd,  Local  Government  Board 
inspector,  held  an  enquiry  on  the  3 1st  ult.  into  an  application  by 
the  Corporation  of  Leeds  for  a  provisional  order  empowering  them 
to  crests  irredeemable  stock  bearing  a  dividend  not  exceeding 
0jp6r  MOt*  for  the  purchase  of  the  undertaking  of  the  Yorkshire 
HoQM-to- House  Electricity  Company,  Limited,  The  Corporation 
was  represented  by  the  Town  Clerk,  and  Mr.  Cyril  Dodd,  Q.C. 
(instructed  by  Messrs,  Nelson,  Barr,  and  Nelson,  Leeds),  appeared 
for  the  company.  There  were  ftlso  present  the  Lord  Mayor  and 
other  members  of  the  CorporaUoo*  The  Town  Clerk  stated  that 
the  company  w^as  constituted  about  1S90.  Its  tot4il  exr^enditure 
on  capital  account  to  the  end  of  December  was  £161,000,  and  it 
had  laid  21  miles  of  mains,  while  notice  Uad  been  given  of  its 
intention  to  lay  mains  for  12|  miles  more.  Mr.  Dodd,  while  not 
opposing  the  application,  suggested  that  the  enquiry  be  adjourned 
to  see  if  the  Council  would  consent  to  an  agreement  similar  to  the 
one  arrived  at  at  Sheffield,  The  Town  Clerk  was  unable  to  agree 
to  Mr,  Dodd*s  eugKostion,  and  said  that  it  remained  for  the  Local 
Govemmeiit  Board  to  facilitate  the  carrying  out  of  the  wishes  of 
the  Corporation  and  the  ratepayers.— The  lighting  of  Leeds  during 
the  past  12  months  has  coet  the  Corporation  £27,90L  13«  9d. 
During  the  |iast  year  the  Lamp  Cotomittee  have  authorised  the 
arection  of  613  new  lam  pa.  At  the  laet  meeting  of  the  committee 
a  letter  waa  read  from  the  Oreat  Northern  Railway  Company 
asking  the  Corporation  to  extend  the  eleotrio  ligbte  furttier  along 
Wellington  street.  The  oommitbee  decided  to  leave  the  matter  in 
the  hands  of  a  sub-committee,  the  members  of  which  will  visit 
the  locality  at  an  early  date. 

QrlMliy, — The  following  is  the  text  of  the  draft  agreement 
beitipaan  the  directors  of  the  Provincial  Tramways  Company  and 
the  Corporation,  mentioned  in  our  last  iasue  :  (1)  The  time  at 
which  the  Corporatioo  aro  to  have  power  to  purchase  the  lines  to 
be  extended  to  21  yean  Irani  the  date  at  which  they  could  do  so 
under  the  Tramways  Companies  Act ;  (2)  the  tramway  company 
to  roconitruct  the  lines  with  girder  rails  suitable  for  electric 
traction,  and  to  bond  them  with  oopper  bonds  in  aooordaooe  with 
the  Board  of  Trade  rules  ;  (3)  the  tramway  oompaoy  to  keep 
the  tramway  lines  in  repair  to  the  aatisfactioo  of  the  borough 
•bgineer  ;  (4)  the  Corporation  to  erect  the  standardii  and  put  the 
trolley  wire*,  the  tramway  company  to  pay  for  their  use  such  a 
•om  aa  will  oovor  the  Interest  and  sinking  fund  u(ion  the  amount 
cxpandad  by  the  Corporation,  it  being  understood  that  if  ih^ 
itaedftrdi  are  used  for  electric  lighting,  tbe  ooit  to  ba  divided 
balwetci  IIm  ccjmpany  and  tho  (  orporalloii  |  [5)  Um  tramway 
Qcmpany  to  uphold  and  renew  as  may  be  •aoMMfjr  Iha  trollav 
wires,  or  to  pay  to  the  Corporation  the  nol  OOil  id  doing  eo  if 


done  by  them  i  (6)  the  Corporation  to  allow 
pany  to  alter  the  position  of  any  t^f  the  ej(i«tifi|e  | 
lines,  and  to  construct  such  addition*!  pi 
neceesary  for  the  efficient  working  of  tbatvmowaytj 

(7)  the  Corporation  to  provide  tl^e  leedoi 
neceesary  to  supply  the  electric  correot  for 

(8)  the   tramway  com^iany  to  pay  to    the  '^ 
Board  of  Trade  unit  for  the  electric  current,  aiui  I 
Uke  a  minimum  of  36o.(MM  Board  of   Trade 
(0)  the  Corporation  to  undertake  to  supply  th# 
the  tramway  company  under  a  penalty  for  any] 
from  any  cause  whatever, 

Balferd.  — A  sub- commit  tee  of  the  Town  Cotincit 
upon  the  probable  cost  of  taking  over  and  worki 
and  also  tne  coet  of  electric  traction,  and  tlia4  li 
tion  of  the  Maooheater  Corporation  to  eng^|«  an 
them,   but  they  will  rely  upon    the    aa\ice  of 
trical    engineer   in    any    mattets  relating   to    tiie    f^ 
ing     of     the    tramways     of     the     city.       Forther* 
Hopkinson  has  been  engaged    bv   the    Manch«Mi«r 
to     give    evidence  on    their     benit!^    *'   '         thm 
Committee     against   the    Manch^p:  a^^o 

Company's     Bill        The     Self  or  d 
resolved  :  '*  That  it  is  desiriible  to  obtain  from 
Corporation  a  written  undertaking  that  if  and  w 
of  the  tramways  of  the  city  and   borough  are  takoB 
respective  corporations,  the  Manchester  authoriliae 
pared  to  enter  into  an  agreement  to  permit  Ilia  oaiv  I 
this  Corporation  to  run  over  certain  potiimm  of  ikm 
the  city  and  at  the  same  time  to  offer tiniSar  faciHUai 
to  the  Manchester  cars  running  over  portioae  o(  thmB 
lines  ;  and  that  the  town  clerk  be  initroeted  to  eoOMi 
the  town  clerk  of  Manchester  upon  the  subject."     AJao 
chairman  and  deputy  chairman  of  this  committee  and 
man  of  the  Tramways  Sob- Committee  and  towQ 
to  endeavour  to  obtain  an  agreemaot  from  ihm  " 
and  Tramways  Company  to  a  olause  being  inaartid  Itt 
Leafe  of  the  tramlines  in  the  borough  to  altow  Ite  Oa 
exercise  the  power  of   Section  43  of  the  Tram^ 
within  six  months  of  the  termination  of  the  rei^ 
years,   and  in  the  event  of   their  rejection  of 
town  clerk  be  instructed  to  call  a  meeting  of 
the  before- mentioned  section/' 

Canterbury.— The  KfrUish  Gauat  saya,  referring  lol 
electric  lighting  schen^  for  C^aoterbor}' :  **  Wa  i 
to  believe  and  hope  that  we  shall  be  able  to 
borough  ;  *  The  board  of  directors  in  preeiol    _ 
pleased  to  be  able  to  state  that  the  aharaboldafv'wfl! 
aooompanying  aoooanta  for  the  year  I8iy7<  that  tha  I 
company  ia  progreeaing  satielaotorily.  Tbaoumbarof  I 
on  Dec.  31,  1S97,  was  e^piivalent  to  4.985  of  H  cp.  :  eia 
393  h^ve  bteo  added.     In  the  course  of  llie  year  a 
twice  the  »ize  of  the  original  onea,  hae  been  added,  i 
cell  capacity  has  also  been  doubted.     The  oat  profit  i 
£1,256.  16s,  7^d.,  as  shown  on  tha  net  ravacma  i 
this  sum  the  directors  recommend  that  a 
free  of  income  tax,  be  deeUred  on  the  pald^ap  4 

pany,  the  dividend  on  the  new  shares  \    "  _   

dates  of  allotment  and  call.    This  will  abaorlTMai 
a  balance  of  £604.  9^  S^d.  to  carry  forward/      £J.' 
not  bad  for  one  year's  working,  and  espacsally  whs 
the  tact  rbat  this  is  the  firet  year  of  working. 
is  sufficient  to  pay  the  interest  on  the  loan  < 
and  a  good  sum  to  spare.    Unfortaoalely,  Ilia  W| 
has  allowed  a  p'  ivste  cximpany  to  step  IVi  and 
Corporation  reaping  a  4  per  coot,  totenat^  to 
alleviation  of  the  rates,  tnat  amount 
after,  as  we  tay,  only  one  yearns  axietenoe. 
has  the  new  illominant  proved  m  tha  Royal 
directors  Lave  already  Uken   into  OOfkaklariUlto 
reducing  the  price.     Luckily,  tha  loeal 
has  decided  to  instal  the  electric  Ugbi  ana  t 
and  apply  the  receipts  to  tha  radQCtloQ  of  taiaa 
be  taken  as  a  fair  criterion — and  wa  smert  lliat  it  i 
pacta  of  the  undertaking  ia  Caiilarb«ryar#  imt  tram  i 

HaUHax.— The  memben  of  lb#  BaXtkx 
made  a  tour  of  inspectkNi  of  tb#  alMttoll^  nod 
warda,    the   company    were    eotartaioaa    at 
Alderman  Wood  head,  as  chairman  of  tlia  Gat  ( 
Alderman  12.  El,  Hmith,  In  eubmitiinf  ^tbm 
Electricity  Undertaking/'  lakl  tlMUSM  wooM 
^^reat  works  would  to  a  gr«at   axtisl   ki 
mataad    of,    a«   now,    by    the   mmmmt0m 
tha   alighteet    doubt    that    alectrieil    |io«i 
plaea    St    gea-englnos,    and    iikair,    fa    tJai 
doing   a   grant   aervioe,    eepoeially    to 
who  wanted  small  power,  in  ailbrdlog  I 
to  hire  or  to  buy  email  motora.     ll  ikoiAtf  W 
Electric^  ComoiiUaa  to  enpi^y  iW  i»»iy  a&  e 
that  peopla  wookl  bo  ocNopaUid  lo  oaa  H  aa  kak 
any  other  power,    Tbo  alootrio  lifkl*  to  far,  T 
earn  anything  to  diminish  the  ratos.     He  bailor 
the  time  would  oome  whan  h  would  o 
only  the  eemmittoa  wookl  havo  enorxy  amMfk  to  i 
eoroti  tko  moor*    He  did  not  know  wketktr,  as 
Amorloa,  Ibo  Tramwaye  ComwiIKi 
oaf*  by  elaelrieity.    If  tbay  eooM  en  Ik^ir  ««j  lo^ 
bo  a   ir^^aot   advantaga,  ea    h  woold   eoprff 
without  any  diMdvanta«eo  of  mmL 
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raply,  said  with  rmeet  to  the  electricity  works,  notwith- 
that  they  appeared  to  hare  an  adverse  balance  agrainst 
■till  ref^arded  it  as  a  floarishint^  institution.  They  had 
for  an  output  far  in  excels  of  what  thev  required  either 
then  or  pieeent  needs.  The  limit  for  borrowing  money 
eotricity  department  was  a  comparatively  short  one,  and 
kine  fund  for  the  past  year  amounted  to  something  ovei 
vhilat  their  loss  was  only  £800.  Practically,  therefore. 
"ed  a  profit  of  over  £500,  not  reckoning  the  sinking  fund. 
:ept  the  building,  plant,  and  everything  in  good  repair, 
rare  doing,  and  kept  up  the  sinking  fund,  in  30  years  the 
ing  would  be  their  own,  and  evervthing  paid  off.  He 
^at,  in  the  light  of  these  facts,  he  had  gooa  grounds  for 
that  the  electrical  undertaking  was  fairly  paying  its  way. 
rted  by  taking  over  the  number  of  customers  which  the 
lany  hid  in  Halifax  before  they  began.  That  company 
DBore  than  700  lights  of  16  c.p.  Connected  with  private 
«,  motors,  and  a  limited  amount  of  street- lighting,  they 
,  they  estimated,  nearlv  10,000  16-c  p.  lights.  A  year 
otal  was  7.000,  so  that  the  rate  of  progress  had  been  very 
odeed.  The  nearer  thev  arrived  at  the  maximum  output, 
r  tb^  would  be  towards  making  the  electrical  concern  a 
ndertaking.  The  fact  they  could  increase  the  maximum 
ith  a  litUe  expenditure  three  times,  showed  that  the 
works  were  going  to  be  a  good  concern  towards  the 
he  rates  of  the  borough. 

Me  Beetrto  Trama.— The  work  of  the  new  Tees-side 
vamways  is  in  a  very  forward  state,  according  to  the 
•ough  ahd  Sioelton  Evening  Telegraph,  to  which  source  we 
»ted  for  the  following  description  of  the  works  now  in  the 
eoDatmction,  under  the  superintendence  of  Mr.  Holliday: 
mer  house  and  chimney  stalk  tower  high  above  the 
ing  buildings,  and  present  an  imposing  appearance, 
ill  be  greatly  improved  when  the  outside  scaffolding  is 
wn.  The  building  is  one  of  splendid  proportions,  being 
ig  inside  by  52ft.  6in.  in  breadth,  and  36ft.  in  the  clear 
floor  op  to  the  roof  principal.  A  proper  ides  as  to  the 
datioD  of  the  building  can  now  be  ootained  as  the  roof  is 
die  scaffolding  inside  removed.  The  white  glazed  brick 
Bh  the  walls  are  lined  give  the  place  a  beautiful  light  and 
araoce.  In  the  basement  of  the  engine-room  the  three 
m  have  already  been  erected,  and  idl  the  steam-piping  , 
also  has  been  fixed  here.  When  the  condenser  plant  is 
I  exhaust  steam  will  be  utilised  over  and  over  again  and 
I  to  the  boilers  in  the  form  of  water,  at  a  201b.  to  301b. 
prewure,  and  only  some  4  or  5  per  cent,  will  be  lost  in 
on.  The  oondeDiers  are  of  the  most  improved  kind,  and, 
I  seeD,  effect  a  great  saving  in  waste.  The  water  supply 
oitors  will  be  taken  from  the  river.  The  engines  and 
will  be  laid  down  on  the  ground  floor,  and  very  careful 
MM  have  been  made  in  the  construction  of  the  beds  on 
I  pooderons  machinery  will  rest,  so  that  not  the  slightest 
will  be  felt  in  the  huge  room.  Three  beds  of  concrete 
laid  down  in  the  basement,  rising  to  the  ground  floor, 
,  and  when  it  is  stated  that  in  each  of  these  beds  no  lees 
tone  of  concrete  have  been  used,  it  will  be  seen  how  solid 
sntial  are  the  foundations  for  the  engines,  llie  overhead 
has  alzeady  been  fixed,  and  the  glazing  of  the  skylights 
Bpleted.  Already  the  slaters  are  at  work  on  the  roof, 
tgti  the  work  on  the  top  of  the  building  was  delayed  to 
Bt  by  the  blizzard  of  last  week  it  is  in  a  forward 
Adjoining  the  engine-room  is  the  boiler-house,  another 
hy,  and  spacions  room.  In  it  there  have  been  erected 
mnltitabnlar  boilers,  economiser,  and  a  storage  water 
Fha  boilers  are  of  the  newest  pattern,  are  now  in  use  in 
■  of  tlMjg^lobe,  and  have  successfully  withstood  the  tests 
I  lOCMb.  preseure,  at  which  thev  will  be  worked.  The 
■tokers  which  are  to  be  fixed  will  be  worked  by  a  motor. 
khe  power-house  the  new  battery-room,  40ft.  by  about 
been  buflt^  and  will  soon  be  completed.  It  is  lined  witii 
■d  brieke,  and  a  concrete  floor  will  be  laid  down.  The 
mralAtor  cells  will  be  placed  on  stands  round  the 
Ontakle  in  the  yard  the  car  sheds  are  also  receiving 
ion,  all  the  principals  having  been  put  in.  The  walls  of 
sdfl  have  been  usea  and  raised  some  feet,  but  the  building 
iiried  for  a  considerable  distance,  until  it  will  be  almost 
I  Me  of  the  old  one,  and  will  accommodate  some  30.  cars 
L  The  whole  of  the  lines  leading  into  the  car  sheds 
I  laid,  and  fnts  constructed  insic^  the  sheds  for  the 
HI  of  the  cars  as  they  return  to  the  dep6t.  Underground 
»OD6Ct  all  the  pits,  so  that  the  inspectors  can  travel 
lo  the  other  witnout  having  to  come  to  the  surface  in 
I  from  one  part  of  the  sheds  to  the  other  while  on  duty. 
ef  the  ground  in  the  depdt  has  also  been  raised  with  a 
to  the  atreet,  and  is  being  repaved.  A  water-main  has 
id«eed  into  the  depdt,  and  hydrants  will  be  laid  down 
fa  the  baildings  that  mav  be  considered  advisable,  and 
mommry  supply  of  hose  the  company  will  be  prepared  to 
■ly  emergency  in  ease  of  fire.  The  staff  have  been 
igfat  and  <uy  in  the  engine  room,  and  in  about  another 
■■  it^as  well  as  the  oth«r  work,  will  be  well  on  towards 
m.  The  Norton  depdt  is  also  rapidly  approaching 
a.  Ontmde  on  the  road  the  laying  of  the  cable  is  also 
Hd  forward.  It  has  been  laid  from  Norton  to  the  depdt 
•nad,  and  the  main  feeder  cable  from  the  latter  place  to 
ii  win  in  advanoe,  the  workmen  having  got  through 
virik  IIm  laying  of  it,  and  well  on  the  way  to  the 
■m^  depdL  The  cable  is  also  being  laid  down  with 
Middkibroaglu  so  that  in  a  very  short  time 
faMD  finiabod.    The  stretching  of  the  trolley  ' 


wfaree,  too,  has  gone  on  rapidbr  from  the  North  Ormesby  end. 
Some  days  ago  they  were  noisbed  as  far  as  the  Erimus  Hotel, 
where  a  halt  was  adled  while  the  men  went  back  stretching  the 
wires  from  Parliament-road  to  Liothorpe  terminns.  The  thread 
of  the  work  has  been  taken  op  again  at  the  Erimus,  and  the  wires 
have  been  erected  as  far  as  High-street,  Stockton.  There  is  thos 
only  the  distance  from  there  to  Norton  which  remains  to  be 
completed." 


TRAFFIC  RECEIPrS. 


Derer  TnuBw»ys.--The  traffic  reoeipts  for  the  week  ending 
AprU  2  were  £117.  16s.  Od.  The  total  reoeipti  for  the  year 
1898  are  £1,395.  r4s.  7d.    The  mUeage  open  at  present  la  ^  nSlw. 

Brlatel  Tnunwaja.— The  traffic  returns  for  the  week,  ending 
April  1  were  £2,339.  lis.  6d.,  compared  with  £2,025.  7a.  lOd. 
for  the  corresponding  period  of  last  year,  being  an  inoreaee  of 
£314.  3s.  8d. 

Birmfnghnm  Tmmwaya.— The  traffic  receipts  for  the  week 
ending  April  2  were  £3,508.  3s.  91.,  as  compared  with 
£3.186.  15s.  8d.  in  the  corresponding  week  in  1897,  being  an 
increase  of  £321.  89.  Id. 

IdTegyoel  OverlMnd  BnUwnj.— The  traffic  recdpts  of  this 
railway  for  the  week  ended  April  3  amounted  to  £1,318,  aa 
oompsred  with  £1,323  in  the  corresponding  week  of  the  previoas 
year,  being  a  decrease  of  £10. 

CSlSy  and  Bonth  iMUIen  Bnltwnj.— The  returns  for  the  week, 
ended  March  27  were  £1,066,  compared  with  £974  for  the  corre- 
sponding period  of  last  year,  being  an  increase  of  £92.  The  total 
receipts  lor  the  half-year  amount  to  £13,891,  compared  with 
£13,791  for  the  corresponding  period  last  year,  being  an  inoeasi 
of  £100. 

Seath  ■tafllMdaldre  Tramway*.— The  traffic  returns  for  the 
week  ending  April  1  were  £567.  Us.  lid.,  as  compared  with 
£568.  34.  4d.  in  the  corresponding  week  of  the  previous  ^ear. 
The  aggregate  redeipts  for  the  year  are  £7,472.  3s.  4d.,  aa 
against  £7,443.  7s.  Od.  in  the  oorreeponding  period  of  the 
previous  year. 

Dnhlin  S.D.  Tnuawaja.— The  traffic  reoeipts  for  the  week 
ending  April  1  were  £358.  12s.  8d.,  as  compared  with 
£367.  lis.  Id.  in  the  corresponding  week  in  the  prevtous  year, 
being  a  decrease  of  £8.  18s.  5d.  The  number  of  passengers 
carried  was  62,971  in  1896  and  60.701  in  1897.  The  anregato 
returns  up  to  date  are  £5,152.  Is.  8d.,  as  compared  with 
£5,514.  4s.  9d.  Ust  year,  being  a  decrease  of  £382.  3s.  Id.  The 
mileage  open  is  the  same  as  last  year — via.,  8  miles. 


PROVISIONAL  PATENTS,  1898. 


7498. 
74SS. 

7459. 
7455. 
7498. 

7467. 
7479. 
7471. 
7487. 
7614. 
7545. 
7566. 
7679. 


March  28. 
in  djnamleal  maitfilnea.    Frans  Stolse,  5, 

Seydelstr,  Berlin. 
A  new  or  improved  eleetrioiSy  meter.     William  Holmes, 

39,  Brodrick-roafi,  Upper  Tooting,  London. 
Pfooeaa  for  tlie  eztraetlon  of  pnre  metala  or  metallie 

al'eya    and    earbidea    br    eieetrio    bent.      Heinrioh 

Ascbermann,  8,  Rue  des  Princes,  Brussels.     (Completo 

specification  ) 
An  nndergrennd  Oleetrie  enrrent  dSliTery   for   atreet 

railways.      Hermann     Daniel,    5,     Seydelstr,     Berlin. 

(Completo  specification.) 
Jmpj9wtL  metbod  of  mnbing  tbe  nefcive  maaa  in  neen- 

mnlatora.    Friedrich  Frentzel,  102,  Burdett-road,  Bow, 

London. 
^be  to!epbone    memeraadnm    and    adTerttainf    enrd* 

Frederick  Simms  and  George  Oerrish,  5,  Melford-road, 

East  Dalwiph,  London. 
Improved  meana  applloab:e  fsr  nee  in  epemttng  Olee- 

trieally4llnml anted  sAgna,  advertlatnc  medln»  or  tbe 

like.    WUliam  Thomson  Bell,  191,  Fleet-street,  London. 
Improremento   in  and   appiratna   for    eflRMtlng    elee-  . 

trolysia.    William  Lloyd  Wise,  46,  Ltncoln's-inn-fiekls, 

London.     (Solvay  and  Co.,  Belgium.) 
ImproTemento  in  eleetrolyBla.     William  Lloyd  Wise,  46, 

Lincoln's-inn*field8,  London.    (Solvay  and  Co.,  Belgium.) 
March  29. 
Zmproremento    in    electric   batterlea.    Robert    Metcalf 

Minton-Senhouse  and  Ceorge  Frederick  Bmery,  5.  King's 

Bench-walk,  Temple,  London. 
laqproremento  in  platea  fsr  battory  and  etber  ymrpoaea 

and   metbod   of  mnbing   anme.     Arthur  Warbnrton, 

132,  Crookes,  Sheffield. 
Appnratna  for  eleotrienllj  winding  apringa  or  welgbto 

for   eloek   moTomenta.     George  Keith  BuUer  Elpbin- 

stone,  101,  St.  Martin 's-lane,  London. 
laqproremento   in   ayatema   of    eleotrienl    distrlbntten. 

William  Lord  Bliss,  6,  Bream's-buildings,  Chanoery-lane, 

London.    (Complete  specification.) 
Impreiremento  in  and  relating  to  Manna  for  eewneeling 

Oleetrie  eiAlea.    Frans  Clouth,  45,  SoathamptOD-build- 

ings,  Chanoery-lane,  London. 
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TMt,  lin]»reT«m«&t«  la  «(tootrtfi  m^mmt^m,     Henry  Harria  Lake, 
45,      SoutbamptoQ-buildtn^ti,      Chancery  lane,      London, 
('*  VoUa/'  SociAte  Ationyme  Suiine  de  riadustrie  Electro- 
ChimiqtiQ^  Ji^wii/arland J 
71^76.  Impro^ttmentfe  In   eleotrlo   funuieefl   for  m«oviteQtttrlBC 
caliilaiii,  esrbld^,  9tc      WillUfii  Phi(lti>ii  Tbampaon,  6, 
Lord- street.,    Liverpool.      (Cory don    L.    Wilson,     Charles 
Mutna,   John    W«    Linger,    Henry  Schnecklotb,  Amo«  P. 
Broeiaa,  and  Joseph  C.   Kuchel,   Uaited  State*,}    (Com- 
plete epecificatioD.) 
7677.  Iiiiprov«iii«ata     la     elect rleal     batteries.      Nathan     B. 
Sbubbledeld,  6,  Lord -street,  Liverpool     (Complete  epeci- 
ScatioQ*) 
TMS,  Improvemenia  la  And  ooaDeotod  with  eleotrUat  •  witches. 
Henry  Charles   Edward  Jacoby  and    White,  Jacoby,  and 
Co.,  Limited,  2\^  Finsbtiry  pavement,  London. 
7M8p  tmpir^vemeat  la  taasaetlo  s«pftr«tors.      Alexander   Mel 
ville  Clark.   .>3j   Chancery- lane,    London,      (The   Metal- 
lurgiscbe  (Tesellaohaft  A.  C  ,  Germany.) 
March  3L 
TVtC  Improveaionta  io  apparatua  for  Indloattag  aad  reoo'dlo^ 
elect  ic  currents  aad  aljKaals.       Walter   Judd,    Beech 
croft,  Hoiik-rodid,  Hurbiion,  Surrey. 
77#0.  Imp  ovemeate  la  aad  relattag  to  shields  for  laOAadeseont 
sleetrlo    lamp*    mad    the    11  ke^      James    Ddwar,    96, 
Buchanun  Mtrei»t,  <Tla«govr. 
771S,  Imp  ovements     la    ships'    aad    aealogoas    tslegraphlo 
apparatus,        William     Chadbum,      15,      Water  street, 
Livtf  i^jouK 
7725«  Improveineiits    ta    holders    for    ieeaadescent    eleotrio 
lamps.    Jitti  Meirie*  HuiPman  and   Henry  Charles  Cover, 
<W,  4Sl    V'tiicenl  Htrtot,  Cla!<gow. 
7711,  At  aotomatto  eleetrle  fog  aad  geae^at  slgaal  apparataa, 

Charles  Cropp,  2*2,  Tow  nail  road,  Fulham,  I^nd  on. 
7754  tmprovsmemts  ia  aad  eoaaeoted  with  eteetrlo  motors 
for  motor  vehicles,  laaaehes,  acd  for  other  drlviog 
purposes,  aad  in  geai-lag  to  be  used  therewith. 
James  Tnomas  Kobson,  Charles  Henry  Marsden,  and 
Henry  William  Headland,  77,  Chancery  lane,  London. 
T76i*  Aa  improved  appaiatas  for  the  eleDtro-deposltioa  of 
metals.  Joseph  Henry  Ho^>e,  11,  Burlington  chambers, 
New  street,  Birmingham. 

Apkil  L 
779S,  meet r leal  switeh.     Frederick  Nnnns,  Shaw  Hyke,  Halifax 
7f8S«  laiprovemeats  ia  later ohaag sab 'e  elsetrlc  slgas  aad  the 
like.     Charles  Raiei^jh,  '^H,  Chancery  lane,  Land  on. 
XmproTemeats    la    traasmlttiag    elo  itrle    impolsss    aad 
slgaals    aad    apparatus    therefor.        Eroeei    WiUon, 
Herbert  Godsal,  aod  Charles  John  Evans,  108,  Casteloau, 
Barnes,  London. 
Ifew  or  Improved  combiaed  globes  aad  shades  for  laoaa- 
d^soeat  eleetrlo  lamps,  aad    for  eleetrio    are   larnp^, 
aad  for  faeilltatlag  the  appiioatloa  of  advertisemeats 
thereto.     Ernest  B**hiii,  34t(i,  High  Holborn,  Lrondon. 
A  rill  u  -. 
Improve  meats  in  tolephoaes,   eleotrie  bell  poshes,  aad 
the  ilks.    Alice  Anders  and  Verity's,  Limited,  31,  Kin(;< 
Btroot,  Covent  Garden,  London. 
ImproTsd  msans  la  tha   produotioo  of  white   lead  aad 
OXlds  9i  laad  bf  OdSiaa  of  volatlllalng  motaJs  or  ores 
by  Cha  asa   of  (ha   eloetrlc    arc.     Ernest    Bailey  and 
Ceortce  Reeve  Cox,  Beech  Villa,  Hol^ate,  Vork. 
As  ImproTOd  ooastraotloa  of  fusible  out^^at  fbr  else  trio 
cireiilts.  Thomas  Barton,  the  Electric  Works,  Ainsworth- 
street,  Blackburn. 
Improvemsata    ia    sloctrio    iaterruptora.      Jean     Marie 
I>ommi(iue  Soult-,  S,   Kue  de^  IVincei^,  Bruisels*     (Com> 
plete  speciticattonO 
Aa  Improvtd  eloetrieal  oat-oat.      Laaghlan   Greig,    134, 

St.  Stephen -street,  Edinburgh. 
Hlih4aBalatloa  eleotrie  light  switeh.      Thomas  Ltufortli 

Jones,  14,  51  ay  tie  Id  road,  Enfield  Highway,  Loudon. 
New  or  liaprovsd  tslootreaoops.     Henry  Baeer,  Ini^^ntion 

Office,  Mitre  court,  Fleet  street,  London, 
Aa  improvemeat  Ui  eola  ft'ood  elootrie  motars.     Thomas 
Hubert  MinshaU,Birkbeck  liank  chambers, Southampton- 
buildini;i4,  Chancery  lane,  London. 
Aa  Improvsmoat  ia  holders   for    slootrieal  glow  Ismps 
Philip     Frederick      WiUiam     Simon,     Birkbrck     Hank- 
ohamber9,8<}uLhnm[>ton'buildinK^t  Chancery  lane,  tendon. 
Aa  Improved   system    of  electric    propu'sloB    for  ships* 
yaohts,  subaariae  boats,  torpodoea.  aad  other   pat- 
poaos.      Jsmss    Harold     Barry^     10,    Bsainghall  sueet, 
Ixindoo. 

"ft#l.  bapro^smottls  la  olsotrio  swltohss.      Arehkbald   Wtlson, 
L>3,  \  ork  place,  Edinburgh. 


7U^, 


7868. 


SPECIFICATIONS  PUBLISHED. 


liiU7. 


apsfitd 

and  MarUay. 


St  ta  alaotrloaUy- 
dlavoioy,  Panooi, 


8t»5. 


897«. 


Waiisi:. 


3074, 


Oaaorstloo    aad    distinvl 

ear  rents  for    light   sa4   L 

triCJtiiLfl  Aktienj;oj»elliichaft  vormsis 
Electrlesl  indlcatiag  apparatus  aj 

eoBBcetloD  therowith  as  a  sy9t«> 

mualcatloa.     Hampsoo. 
Eleetrlo  motors.      Eversbed   simI   Vlfaoloa, 

Evershed. 
Voltala  battery  havlag   Its   dopalarlsiaiffl 

heat,     \}&  Lavi»on. 
Tetephoaea     Priddle. 
lucaadesoeat  electric  lamps.     Woodley. 
Maanfacture    of     elootrl<aX    rsdslaaasa. 

Vogt.  Kirchner,  Roni(r,  W*ett>er,  and  Jurg;, 
Switches    for    elaattle   Ught   ai 

Smith. 
Apparatus  for  iadtoatlag  aad  r 

insulation  reslstaaoo  la  els«tH<7  r 

generally.     Boulr,     (Travailleur.) 
Automatic  eieetro«meehsnlnal  (slroalt 

and  signalling  systems.     Prir^e  and  i^rmi 
Coat  rollers    for    motors    aad   br 

Grossman. 
Condnotors    for    elootrloal 

eleotrie  maehiaos,  motofs^  aad  otii«r 

ratus,     Milli«. 

189«l 
Devl's  fbr  ass  la  eootralUatg  alaol^ls  \ 
Kleetrlo  swltehes.     Hinds  sod  Crooaa. 
SeoondsTy  batteries.     Philjppstt. 
Regulation  of  dyoaaso-alaotiia 

Johnson, 
Klootrio  bolls.     Jontech. 


COMPANIES*  STOCK  AND  SHARE  U 


Btmlniiiaai  Kleotrle  Buppty  Oompaoy  . . . 

Bruih  Companj,  Ordlnatj 

Nod.  Cain.,  6  per  cant.  Pr«f.  

41  per  cant  Dabanlors  Stork      . . . 

«{  pM*  csDt.  Ind  DebAtitors  Stock. 

Calif iidat't  Cftbls  Ooospasj,  DsNotans  .*. 

Ordinary     .,.,.... ,..•*,., 

Csotral  LoDdoD  Kattiray,  Ordloaiy  .,,.... 


*•*••*•«  •••« 


••««•««• 


CbsrlDg  Cross  snd  emod  .  .      , 
«A  per  ceou  Cum.  Pr«l 


<  belMs  Elsctrlclty  Comp«aiy 

4|  Mr  GSDt.  I>«bsi 

<.  \\j  of  LondoD,  Ordlnarr 


•r  GSDt.  I>«bsntar«a 


PtoT.  hm%,  90. wuioo.ooi)  *  * ! ' ' '  7. "  H 
>  a  par  osDtk  Cssislaurs  Vrsf.  

h  PT  csot.  Dsbspfcarfii  fttp^k  ..«••*•• 
Ctty  sod  d<Mitb  Loodoa  RaUvaj,  Gfiotolldatsd 

«  par  oeat  Dsbsaturs  ftto«k   

'^  ft  par  osot,  FralL  ghatat 


Ooimty  of  Loodoa  aoJ'gfiish'FrofiBelai'Qa.* 

6  par  oeol.  Gum.  Prsi! 

CrumpioQ  and  Ool,  7  pet  esol.  Csm.  FreC.  I 
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NOTES. 


I. — ^Prof.  Alexander  Graham  Ball  has 
Bled  president  of  the  National  Gteographio  Society, 

vyal  Kleotrioian.— Prince  Albert  Leopold,  of 
,  who  is  now  visiting  the  United  States,  announces 
I  of  hiB  chief  objects  is  to  study,  the  electrical  work 

tatlon  of  Civil  Bngineen.— -Today,  the 
It,  the  students  of  this  institution  will  visit  the 
unction  waterworks,  Hampton,  at  2.30  p.m.  The 
T6S  Waterloo  Station  for  Hampton  at  1.18  p.m. 
BIstory  of  the  Telegraph.— We  notice  in  the 
de  la  Soci^t^  Beige  d'Eiectriciens  a  well-compiled 
i  the  history  of  the  electric  telegraph  by  Mr.  J. 
:.  As  an  illustration  a  good  portrait  of  Prof.  D.  E. 
is  giTen. 

PMwention. — We  have  received  from  the  British 
rantion  Committee  a  reprint  of  an  excellent  paper 
Ingh  Bonner  on  the  New  York  Fire  Department. 
we  gather  that  all  hotels  and  theatres  in  New  York 
elled  by  law  to  have  a  fire-alarm  fixed. 
ricity  is  Life  (7) —On  March  22  a  Bill  to  substi- 
Tocution  for  the  gallows  as  a  method  of  capital 
mt  in  Massachusetts  passed  the  House.  The  Bill 
that  all  executions  shall  take  place  at  the  State 
)tween  midnight  and  sunrise.  It  also  provides 
vwithal  for  a  small  building  and  the  necessary 

t  Ratos  to  Anstralia.— The  Intercolonial 
ee,  sitting  on  April  3  at  Hobart,  agreed  that  in 
Dce  of  a  satisfactory  proposal  from  the  Eastern 
n  Telegraph  Company  no  fresh  arrangement  could 
I  with  the  company.  A  motion  in  favour  of  the 
ionatruction  of  a  Pacific  cable  was  subsequently 

SB  Klootrical  BusineBS. — We  note  from  the 
f  the  AUgemeine  Elektricitiits-Gesellschaft  that 
leyear  ending  June  30, 1807,  the  firm  manufactured 
ktched  some  5,180  electrical  machines  of  an  average 
I  about  20  h.p.  The  aggregate  output  of  these 
DO  kw.,  or  about  103,000  h.p.  About  0,800  men 
oyed  by  the  firm. 

Books  Received.  —  "Alternate  Currents  in 
"    translated    from    the  French    of    Loppe    and 

by  Francis  J.  Moffett,  B.A.  "  The  Theory  and 
of  Electrolytic  Methods  of  Analysis,"  by  Dr. 
I  Neumann,  translated  by  John  B.  C.  Kershaw, 
nd    "Radiography  and  the  X  Rays,"  by  S.   R. 

All  these  works  are  published  by  Whittaker 
of  Paternoster-square. 

I  Metooroloffioal  Society. — At  the  ordinary 
of  this  society,  to  be  held  at  the  Institution  of 
igineers,  Great  George-street,  Westminster,  on 
lay,  the  20th  inst,  at  7.30  p.m.,  the  following 
rill  be  read:  "Anti-Cyclonic  Systems  and  their 
Its,"  by  Major  H.  E  Rawson,  RE.,  F.RMetSoc. ; 
I  of  Observations  on  Haze  and  Transparency  in 
f  the  Hon.  F.  A  Rollo  Russell,  M.A,  F.RMet.Soc. 
Pnnkah-Pulliiig  Problem.— A  leader  under 
ffative  head  in  Indian  Engineering  describes  the 

unsuccessful    attempts    at  mechanical    punkah- 

The  fact  to  be  remembered  by  those  who  are 
Bg  to  apply  electricity  for  this  purpose  is  that 
mkah  has  a  definite  period  of  swing.  If  the 
fpantos  is  not  timed  to  give  impulses  at  the  same 
I  great  waste  of  power  will  ensue.    In  fact,  the 


machine  must  be  capable  of  adjustBimiUQurespect  to  the 
number  of  impulses  per  minute. 

The  Chemioal  Soeiety.^At  the  anniversary  meeting 
of  this  society  it  was  announced  that  the  following  past- 
prasidenU,  Lord  Playfair,  Dr.  A.  W.  Williamson,  Sir  K 
Frankland,  Dr.  W.  Odiing,  Sir  F.  A.  Abel,  Dr.  J.  H. 
Gladstone,  Sir  J.  H.  Gilbert^  this  year  complete  a  connec- 
tion of  60  years  with  the  society.  To  mark  its  sense  of 
the  great  services  they  have  rendered  to  chemical  science, 
the  council  has  resolved  to  entertain  them,  in  the  name  of 
the  society,  at  a  dinner  on  June  0,  given  to  commemorate 
their  half-century  of  fellowship  of  the  society. 

Telephone  Fatality. — We  regret  to  note  that  early 
on  Saturday  last  William  Roberts,  ol  Chester,  died  at  the 
Providence  Hospital,  St.  Helens,  from  injuries  received  on 
Tuesday  afternoon  last  He  was  in  the  employ  of  the 
National  Telephone  Company,  and  on  Tuesday  was  assisting 
in  the  alteration  of  the  position  of  the  telephone  cables  on 
St.  Helens  Town  Hall.  A  staple  near  the  roof  of  the 
building,  to  which  the  cables  were  attached,  suddenly  gave 
way,  and  Roberts  fell  a  distance  of  about  25ft.  to  the 
ground.  He  alighted  on  his  head,  and  sustained  the  serious 
injuries  from  which  he  died. 

Death  of  Mr.  Nelson  W.  Perry. — We  regret  to 
have  to  announce  the  sad  death  of  Mr.  Nelson  W. 
Perry,  the  well-known  American  electrical  journalist 
He  was  experimenting,  it  appears,  in  lighting,  at  his  house 
in  Brooklyn,  and  by  mistake,  in  the  dark,  took  up,  and 
drank  from,  a  cup  containing  bichromate  of  potash,  instead 
of  one  of  water.  He  sent  out  at  once  for  doctors,  but  they 
were  unable  to  pull  him  through,  and  he  died  the  same 
night.  Mr.  Perry  was  a  graduate  of  Columbia,  and  a  man 
of  great  ability.  Ho  was  an  active  member  and  officer  o 
the  American  Institute  of  Electrical  Engineers,  and  was 
until  recently  the  oiUtor  of  Electricity. 

A  Preventahle  Fire. — In  consequence  of  a  telephone 
wire  falling  upon  the  overhead  wires  of  the  electric  street 
tramways  at  Zurich,  the  central  station  of  the  telephonic 
service,  which  has  5,000  subscribers,  caught  fire  recently 
and  was  completely  destroyed.  It  was  only  with  the 
greatest  difficulty  that  the  officials  succeeded  in  escaping. 
The  damage  to  the  building  is  estimated  at  over  £40,000, 
while  the  losses  caused  indirectly  amount  to  at  least  the 
same  figure.  This  is  where  the  guard  wires  required  by 
our  Board  of  Trade  regulations  would  have  been  advan 
tageous.  If  such  wires  had  been  placed  over  the  tramway 
conductors,  there  would  have  been  no  fire. 

The  Femscher  Again. — Mr.  Paul  Schmidt  gives  in  a 
Vienna  paper  further  details  of  Herr  Szczepanik's  inven* 
tion  with  a  diagram  of  connections  which  is  unintelligible. 
The  gist  of  the  whole  article  lies  in  the  last  paragraph, 
which  practically  states  that  the  inventor  has  abandoned 
selenium  as  unsatisfactory,  and  that  he  is  experimenting  on 
a  more  sensitive  compound  of  his  own.  When  this  is  a 
success  more  details  will  be  given.  We  remember  that 
the  last  time  we  prophesied  that  an  inventor  was  stating 
his  ideas  as  facts  without  first  trying  them,  we  were 
threatened  with  personal  violence.  In  spite  of  this,  we 
do  not  mind  venturing  the  prophecy  that  so  far  Herr 
Szczepanik  has  carried  out  no  successful  experiment^  but 
has  confined  his  attention  to  romancing  to  unteehnical 
reporters. 

Exceases. — ^The  saying  that  "Fire  is  a  good  servant, 
but  a  bad  master,"  has  been  proved  several  times  in  English 
electric  light  stations.  This  applies  to  water  for  power  plants, 
of  which  we  have  not  in  this  country  so  much  experience. 
In  fact,  where  the  ordinary  river  falls  have  to  be  dealt  with 
for  power  and  lighting  purposes,  too  much  water  is  more 


often  the  cause  of  failure  than  too  little.  Tbii  fact  ii 
et&phauBed  and  the  analogy  brought  out  by  the  two 
adjacent  paragraphs  in  the  Electrical  Bepiew  of  New  York, 
which  road  as  follows :  **  A  flood  in  the  Scioto  River 
caoaed  a  shut-down  of  the  electric  lighting  plant  at 
Golumbua,  Ohio,  on  March  24,  and  the  city  was  without 
electric  lights.  The  electric  light  plant  at  Corbin,  Ky., 
was  destroyed  by  fire  a  few  nights  ago.  It  was  caused  by 
a  dfifective  flae.*^' 

Indiambber,— Dr.  D.  Morris»  C*M.G,,  will  deliver  the 
first  of  his  two  Cantor  lectures  on  the  **  Sources  of  Com- 
mercial Indiarubber  '  at  the  Society  of  Arts  on  Monday 
next,  April  18.  This  lecture  will  treat  of  the  following 
details  ;  DUti action  between  caoutchouc  and  guttapercha— 
Occurrence  of  latex  in  plants— Constituents  of  latex- 
Natural  orders  yielding  caoutchouc— Methods  of  extrac- 
tion— ^Goagulation  of  latex — History  of  indiarubber — 
Progress  of  industry — Imports  into  United  Kingdom — 
Belative  production  in  foreign  countries  and  British 
poesessions^Uses — Value  of  total  trade — Forms  of  com- 
mercial indiarubber^ — Present  yield— Future  supply — Para 
rubber  trees — Geographical  distribution  ^Conditions  of 
growth — Yield— Quantity  of  rubber — Methods  for  collect- 
ing and  preparing  rubber^Commerce  in  Para  rubber. 

Traction  in  Japan, — Two  or  three  electric  tramway 
companies  have  now  already  made  projects  for  lines  in  Tokio. 
The  promoters  were  recently  summoned  to  the  offices  of  the 
Municipal  Governor,  and  informed  that  they  would  have 
to  conform  to  the  following  regulations :  (I)  the  locomotive 
powers  to  be  exclusively  supplied  by  electricity,  the  use  for 
motive  purposes  of  men  or  horses  being  strictly  prohibited  ; 
(2)  a  system  of  accumulator  traction  to  be  used,  and  no 
overhead  electric  wires  ;  (3)  the  construction  of  electric 
tramways  to  be  limited  to  thoroughfares  of  more  than 
eight  ken,  about  48fb.  in  width,  in  ihe  districts  of 
Nikoubashi  and  Kyosbashi,  but  in  the  bill  district  the 
width  may  be  anything  over  six  ken  (36ft).  In  sections 
where  lines  are  to  be  doubled  for  electric  locomotives,  the 
road  must  be  two  ken  wider  than  the  limits  above 
specified. 

Rocording  Voltmeters.— We  hnve  received  details 
of  a  continuous  recording  voltmeter  designed  by  Mr.  John 
H.  Barker,  the  electrical  engineer  for  the  Cambridge 
Electric  Supply  Company.  The  name  of  the  instrument 
reminds  us  of  the  story  of  the  clock  that  would  go  for 
eight  days  without  winding,  about  which  the  query  was 
raised  as  to  how  many  days  it  would  go  if  wound  up. 
This  recording  voltmeter  will  give  a  record  for  seven  days 
on  the  one  sheet  of  paper.  Ihe  seven  24'hour  records 
come  one  under  the  other  on  the  chart,  and  in  this  way  a 
good  idea  of  the  week's  working  can  be  obtained  at  a 
glance.  As  the  patents  have  not  yet  been  fully  completed 
we  cannot  give  full  information  as  to  the  details  of  Mr, 
Barker's  device,  but  from  a  photograph  he  sends  us  it 
appears  that  the  recording  arm  is  movable  on  the  spindle 
of  the  voltmeter,  and  that  it  is  shifted  to  a  different  ^ero 
position  each  day.  From  curves  sent  us  by  the  inventor, 
we  see  that  at  Cambridge  the  variations  in  voltage  are  not 
large. 

Iron  and  Steel  Instttate.— Thu  annual  meeting  of 
the  Iron  and  IStocl  Institute  will  bft  held  at  the  Institution 
of  Civil  Engineers,  Great  George-street,  London,  on  Thurs< 
day  and  Friday,  May  5  uud  6,  1898.  At  this  meeting  the 
ooundl  will  preenot  thoir  annual  report  for  the  year  1897, 
and  a  number  of  papers  will  be  read  and  discussed.  The 
annual  dinner  of  the  institute  will  be  held  on  May  5  in  the 
Grand  Uall  of  the  Hotel  Cecil  The  autumn  meeting  of 
the  institute  will  this  year  be  held  at  Stockholm,  under  the 
auspices  of    the   Swedish    Associiition    of  Ironmiisters,  on 


Friday  and  Saturday^  Aug.   26  and  27* 
places  of  interest  in   the  vicinity  of 
arranged;  but  in  view  of  the  limited    railvsy 
accommodation  in  the  mining  dtatricCi    ibere 
official  visit  to  the  ironworks  and  minea*     It  is 
however,  that  a  limited  number  of  members  wM  \ 
personal  inntations  to  visits  before  tlie  mM 
mines  of  the  Arctic  Circle,  and,  after  ibe 
ironworks  and  mines  of  Central  Sweden. 

Sta^re    Meohanism.— The    paper   on 
mechanism,   to  be   read   before   the  Society  el 
Wednesday,  the  20th  in&t,  by  Mr.  Edwio  O* 
deal  with  practically  a  new  subject^  to  which  Ih 
attention  has  so  far  been  given  in  this  eooalvyt 
important  stages  worked  by  hydrauUce  and 
been  used  in  the  United  States  and  on  tiie  Coot 
considerable  number  of  years.     Mr.  Sachs*  after  \ 
with  the  elementary  equipment  of  the  stage  of  i 
indicate  the  lines  on  which  modem  science  may  he  I 
to  the  mounting  of  plays,  and  he  will  give 
regards  the  general  working  of  the  theatre,  aad  i 
various  ways  of  obtaining  realistic  efiTecta  or 
the  stage.     A  valuable  series    of   pbotograpli^ 
and  drawings  from  modem  stai^es  will  then  be 
the  aid  of  limelight  views  and  explained  by  the 
and  among  these  will  be  all  the  more  important 
including  those  of  the  Paris,  Berlin^  Vienna, 
Continental  opera  houses,  as  well  as  I>rury  Lane  aad^ 
Garden   stages.      Special  reference  will  be 
hydraulic  insUllation  at  Dmry  Laoe  Mid  Uie  < 
table  stage  at  Munich. 

Police  Signalling   Systems, ^Tke   net 
the  I^ndon  Police  Cammissioner  of  always  ke 
men  at  certain  listed  pkees  much  EaeiUttUee  tlm 
help  when  in  dilftculties.     We  leam  tliat  Mr. 
the   head  of    the  police  force    of   Oreeter   ^ww] 
proposes   to  go  beyond    this.     lie   wishes  to 
certain  number  of  policemen  at  stated  pcHiiU  aD  i 
city,  connecting  their  booths,  or  sentry  boxeSi  a|i 
phone  with  the  police  station  of  the  preciooL     H%\ 
what  happens,  anyone  who  wants  the  belp  ol  Ike  ] 
go  at  once   to   these   well  known   potnts  sod 
services  of  the  officer  there,  he  in  tttm  notifying  1 
quarters  of  the  call,  and  securing  a  relay  in  the 
one  officer  or  a  dosen  as  the  esse  may  need*     It 
obvious  that  such  a  system  not  only  gtvs 
police  help,   but  by   esublishing  a  series  ol 
makes    it  very   hard    for  a   fugitive    criminal 
through,  as  he  is   liable    to    intereeptioii    in 
direction  he  goes.     Mr,  McCuUagh  km  arfuigp 
at  the  electrical  exposition  at  New  York  in  May] 
these  interesting  booths.     The  city  has  receolly  i 
appropriation  to  help  carry  out  thia  HcGaDsgli  i 

Obituary.— We  much  regret  to  hare  lo 
sudden  death  on    March  31  of  the  Kari  of 
Berkshire,  a  director  of  the  City  of  I/mdoQ 
ing  Company,  of  the  Briuth  Electric  Ttsdion  < 
and  other  electrical  undertakings.     Lord 
have  been  personally  known  to  naoy  of 
those  who  had  the  honour  of  his  frteodsbip  hmw^ 
staunch    friend»  and    his    co^ifsdors  s  wise 
As  a  director  he  was  one  of  those  nM^  men 
missed  a  meeting,  and  never  spoke  Tinlesi  he 
thmg  to  say  worth  the  saying,  and  otsq  Iben  n 
words  sufficed^  and  it  is  meiely  a  trutsm  to  stale  i 
directors  of  the  companies  wiUi  whidi  he  wn 
have  lost  a  wise  and  most  valued  csBeegqe, 
ihey  will  5nd  it  very  difficult  to  fill     No  oe 
across  Lord  Suffolk  could  fail  to  have 
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inaffscted  nature,  his  terse  witticism,  his  kindliness 
and  courtesy  to  all,  or  to  recognise  in  him  a  true 
an  English  gentleman.  His  death  has  come  most 
(tedly,  and  as  a  great  shock  to  his  friends.  We 
rith  these  few  words  to  record  our  appreciation  of 
its,  and  to  offer  our  most  sincere  and  respectful 
iy  to  those  near  and  dear  to  him,  to  whom  the  loss 
I  irreparable. 

nber  of  Commeroe. — At  the  recent  meeting  of 
:trioal  Section  of  the  Chamber  of  Commerce  attention 
Bcted  to  the  appointment  of  a  Joint  Committee  of 
ises  of  Lords  and  Commons  to  consider  the  question 
rical  Energy  (Generating  Stations  and  Supply),  and 
r  it  was  desirable  to  confer  powers  for  the  com- 
acquisition  of  land  for  generating  stations  within 
DQt  the  area  of  supply,  when  the  following  resolutions 
nanimously  adopted  :  "  That  the  Electrical  Section 
London  Chamber  of  Commerce  is  of  opinion  that 
leiple  of  the  reference  to  the  Joint  Committee  of 
ises  of  Lords  and  Commons  on  Electrical  Energy 
ting  Stations),  should  be  supported."  "  That  the 
municipalities  and  companies  interested  in  electric 
be  asked  to  support  the  principles  contained  in 
erence  to  the  Joint  Committee.''  "That  the 
ig  be  appointed  a  committee  (with  power  to  add  to 
ormber),  to   take  such  action  with  regard   to  the 

of  the  Joint  Committee  as  they  may  deem 
b :  Sidney  Morse,  chairman  of  the  section ; 
ler  Siemens,  deputy-chairman ;  Sidney  Dobson,  K 

Albert  Gay,  and  T.  J.  Walker."  It  was  also 
bo  urge  the  council  of  the  Chamber  to  make  further 
itations  to  the  Board  of  Trade  on  the  subject  of 
)rpretation  to  be  placed  upon  the  provisions  of  the 
Railways  Act. 

North-Bast  Coast  Institntion. — This  institu- 
engineers  and  shipbuilders  are  proposing  to  make 
terations  in  the  constitution  and  by-laws.  At  a 
meeting  to  be  held  at  Sunderland  on  Monday  next 
fident  will  announce  this  fact,  and  resolutions  will 
igly  be  moved  by  him  at  the  next  meeting.  The 
tiele  of  the  constitution  it  is  proposed  to  alter  so 
ndade  18  vice  presidents  on  the  council  instead 
as  at  present.  As  is  obvious,  all  the  vice-presi- 
in  then  pass  directly  up  to  the  presidential  chair,  so 
vided  by  a  change  in  the  tenth  article  of  the  con- 
1  that  three  at  least  shall  retire  each  year  after 
d  of  six  years'  service.  No  other  changes  of 
nee  are  proposed,  but  an  addition  is  to  be  made  to 
So,  33  to  the  effect  that  a  synopsis  of  the  subject- 
of  each  paper  shall  be  forwarded  to  the  secretary 
miter  for  insertion  in  the  circular  convening  the 
;  at  which  the  paper  is  to  be  read.  At  the  meeting 
ooday,  the  president,  on  behalf  of  the  council,  will 
te  the  following  gentlemen  to  be  balloted  for  to  fill 
racancies  in  the  council :  as  president.  Sir  Benjamin 
roe ;  vice-presidents  (if  proposed  alterations  in  the 
ition  are  agreed  to  12  will  be  elected,  if  not  three 
n  be  elected),  Messrs.  G.  H.  Baines,  W.  J.  Bone, 
kj  Arthur  Coote,  John  Dickinson,  C.  D.  Doxford, 
Sam  Gray,  Messrs.  G.  B.  Hunter,  Arthur  Laing, 
Kcmrison,  John  Tweedy,  Colonel  P.  Watts,  and  Mr. 
■Igarth ;  hon.  treasurer,  Mr.  G.  E.  Macarthy ; 
J  members  of  council  (five  to  be  elected), 
.  W.  Hok,  W.-C.  Mountain,  H.  B.  Rowell,  A.  G, 
hr,  6.  W.  Sivewright,  and  Henry  Walker. 

Mi  Watering  fk-om  Bleotric  Trolley  Cars. — 

Biployment  of  an  electrically-driven  sprinkler  is 
f  finding  favour  in  America,  and  doubtless  will  also 
4  ID  Ki^^land  when  the  deotric  lines  are  more  general. 


The  SdefUifie  American  contains  details  of  one  of  the  latest 
forms  of  the  electric  road  sprinkler.  This  trolley  sprinkler 
has  a  capacity  of  25,000  gallons,  of  water,  and  by  means  of 
rotary  electrically-driven  ejectors  the  water  is  thrown  out 
from  the  car  to  a  distance  of  50ft  if  desired.  The  width 
of  spray  can  instantly  be  reduced,  and  at  the  same  time 
the  meehanism  permits  the  varying  of  the  quantity  of  the 
water  discharged,  so  as  to  give  the  operator  complete 
control  of  the  spray  and  quantity  of  water  discharged,  so 
as  to  meet  instantly  any  changes  in  the  width  of  the  road 
or  the  speed  of  the  car,  and  the  spray  can  be  entirely  shut 
off  if  desired.  Both  sides  of  the  car  are  equipped  so  that 
it  can  move  in  either  direction.  The  ejector  consists  of  a 
four-roller  gunmetal  rotary  pump,  with  adjustable  casing 
for  regulating  the  flow  of  the  water.  The  ejector  is 
operated  by  an  independent  differential  gear  electric  motor, 
and  there  is  no  connection  between  the  movement  of  the 
car  and  the  operation  of  the  ejector.  Two  separate 
sprinklers  of  the  ordinary  kind  are  placed  below  the  front 
and  rear  of  the  car  for  watering  the  space  between  the 
tracks.  These  are  controlled  by  lock  stops  separate  from 
those  of  the  side  sprays.  The  car  is  fitted  with  two  25-h.p. 
propulsion  motors,  the  same  as  an  ordinary  electric 
passenger  car,  and  can  be  run  at  any  speed  without  inter- 
fering with  the  sprinkling  device,  which,  on  account  of  its 
adjustability,  can  discharge  the  same  amount  of  water  on 
the  roadway,  irrespective  of  the  speed  at  which  the  car  is 
travelling.  The  Miller-Knoblock  Company,  of  South 
Bend,  Indiana,  are  putting  this  sprinkler  on  the  market, 
working  on  the  patent  of  Mr.  William  H.  Miller. 

Competition  in  Electric  Lighting. — The  matter 
ventilated  under  this  heading  last  week  is  still  receiving 
attention  in  the  columns  of  the  duly  Press.  The 
Times  published  on  the  13th  inst.  a  letter  by  "  A  Burner 
of  Electricity  and  Ratepayer  of  Marylebone  "  which  shows 
very  false  argument  He  says  that  "  in  order  to  supply 
electric  light  cheaply  two  conditions  are  essential — the  one 
is  to  minimise  the  capital  expenditure,  the  other  to  keep 
down  the  working  expenses.  Instead  of  doing  this  the 
effect  of  the  vestry  competing  would  be  exactly  to  double 
the  capital  and  nearly  to  double  the  working  expenses. 
There  would  have  to  be  erected  and  equipped  costly  gene- 
rating stations,  and  there  would  have  to  be  buried  in  the 
ground  hundreds  of  miles  of  cable.  The  stations  would 
be  in  close  juxta-position  to  the  existing  works,  while  the 
cables  would  have  to  lie  side  by  side  with  the  present 
network,  the  existing  works  and  cables  being  already 
amply  sufficient  Then,  when  all  the  works  had  been  con- 
structed, the  whole  of  the  annual  working  expenses,  mainte- 
nance, and  supervision  would  have  to  be  provided  for. 
Now,  who  ultimately  has  to  pay  for  all  this  useless 
expenditure  ?  Undoubtedly  the  consumer  will  have  to  do 
so.  Neither  a  vestry  any  more  than  a  private  company 
can  afford  to  sell  light  at  less  than  cost  price ;  the  only 
way,  therefore,  to  benefit  the  consumer  is  to  decrease  the 
cost  of  production."  Again,  "  the  safety  to  the  consumer 
consists,  not  in  useless  and  expensive  competition,  but  in 
the  fact  that  every  electric  company  is  doing  its  utmost  to 
produce  cheaper,  so  that  the  price  charged  for  electric  light 
may  compete  successfully  with  gas  and  mineral  oil"  This 
is  the  old  trades  union  argument  that  there  is  a  certain 
definite  quantity  of  work  only  to  be  done.  The  com- 
petition will  by  reducing  the  price  still  give  ample  load 
to  the  competitors,  and  at  the  same  time  leave  a  margin 
of  profit. 

The  Shannon  and  Electricity. — A  specially-con- 
vened meeting  of  the  Limerick  Fishery  Conservators  was 
held  at  Limerick  on  the  8th  inst.  to  hear  a  deputation  from 
the  Shannon  Electric  Power  Syndicate  with  reference  to 


the  pending  acheme  for  uttliging  the  River  Shannon  as  a 
motor  in  the  production  of  electricity.  Lord  Lurgan, 
Colonel  Sir  Gerald  Deage,  Mr,  IL  J.  Fuller  (engineer),  and 
other  directors  attended  to  explain  modificAtions  of  the 
original  scheme.  That  scheme  proposed  the  impounding  of 
Lough  Allen  and  the  conYersion  of  the  lake  into  a  storage 
reeervoir,  the  waters  to  be  utiliied  on  the  gravitation 
principle.  It  was  pointed  out  that  during  summer  and 
seasons  of  drought  the  spawning  beds  and  fisheries  of  the 
upper  reaches  of  the  Shannon  might  be  adversely  affected 
by  the  reduction  of  the  ordinary  summer  level.  Lord 
Lurgan  explained  that  the  syndicate  desired  to  approach 
the  conservators  in  a  distinctly  friendly  spirit,  and  did  not 
want  to  injure  the  fisheries  or  anyone's  rights  or  interests. 
By  the  present  scheme  they  did  not  propose  to  regulate 
the  waters  of  the  Shannon  at  ordinary  summer  level,  but 
to  take  the  overflow  from  the  river  in  the  winter  months 
and  maintain  the  present  summer  level  by  utilising  atenm 
power  when  necessary  in  the  driest  months.  If  the  scheme 
were  a  success,  it  must  lead  to  the  development  of  business 
and  the  industrial  resources  of  the  district,  Mr.  John  S. 
Place  said  they  heard  on  a  former  occasion  Lord  Lurgan 
and  Mr.  Fuller  declaring  that  the  Shannon  was  a  Niagara 
going  to  waste.  The  directors  did  not  seem  to  know  their 
own  plans,  so  indefinitely  were  they  put.  First  Lough 
Derg  was  proposed  as  a  reservoir,  then  Lough  Allen,  and 
now  they  had  a  third  scheme.  The  present  scheme  would, 
in  his  opinion,  injure  the  spawning  beds  and  impede  the 
passage  of  fish  in  the  river.  In  reply  to  questions,  Mr. 
Fuller  said  the  horse-power  to  be  used  all  the  year  round 
at  the  works  of  Castle  Connel  would  be  &,000,  the  maxi- 
mum  being  10,000.  The  matter  was  adjourned  to  the  next 
meeting  of  the  conservators. 

Commntatorfl. — Mr.  George  T*  Hanchett  is  con- 
tributing a  series  of  articles  to  the  Street  Railway  Journal 
on  electric  railway  motors.  The  following  extracts  from 
his  chapter  on  commutators  will  be  of  interest :  **  Even  after 
the  advent  of  the  carbon  brush  the  commutator  and  brush- 
holder  remain  one  of  the  most  difficult  parts  of  railway 
motor  construction.  Railway  armatures  of  necessity  operate 
with  fixed  brushes,  for  oven  if  means  for  adjusting  their 
angular  position  were  provided^  it  would  not  be  possible 
to  manipulate  them  when  the  motor  was  operating,  and  at 
such  times  only  is  any  benefit  to  be  derived  therefrom. 
The  rapidly  varymg  load  on  the  railway  motor  is  always 
shifting  the  line  of  sparktess  commutation,  and  even  though 
good  design  may  reduce  the  shifting  to  a  minimum,  the 
conditions  are  very  conducive  to  sparking.  Cast  or  even 
tampered  copper  is  not  to  be  recommended  for  this  commu 
tator.  Drawn  or  drop  forged  copper  are  the  only  suitable 
materials.  Regarding  insulated  segments,  continuous  strips 
of  mica  are  to  be  recommended.  Built-up  mica  segments 
are  not  suitable,  for  they  harbour  conducting  particles  and 
frequently  start  a  bridge  between  two  bars,  which  results 
in  the  destruction  of  the  two  coils  connected  between  thc^m. 
The  mica  which  may  be  used  in  commutators  is  of  two 
kinds— namely,  amber  and  Indian  mica.  Of  these  the 
India  mica  is  the  beat  electrically  considered,  but  amber 
mica  has  advantages  that  renders  it  more  suitable.  A 
machanical  consideration  enters  here.  The  commutator 
sboald  wear  down  evenly  the  segment  aa  fast  as  the 
copper.  The  copper  is  subjected  to  an  electrical  gnawing 
action,  duo  to  small  sparks  as  well  aa  simple  wear,  if  the 
mica  segments  ar«  made  too  thick,  the  bar  will  wear  faster 
than  the  mica*  Modern  railway  commutators  require  a 
segment  at  least  ^^in.  thick.  If  this  be  made  of  amber 
mica  it  will  wear  down  with  ihe  oommutator  fairly  evenly, 
bat  in  order  to  oeeure  equally  even  wear  with  Indian  mica 
fclia  M^ttii  mufli  be  thinner,  about  OESin*  or   02in ,  and 


either  of   these  latter  widths  of  segment  are 
bridged  by  carbon  and  copper  dust.     Ne^esdty 
that  India  mica  segments  to  givo  boit  mi 
must  be  thinner  than  is  good   pnetiee 
therefore  railway  commutators  built  with  India 
invariably  have  faults/' 

Telepbotos— New  words  are  coined  m  <i«i 
it  is  difficult  to  identify  their  special  meaning. 
case,  from  what  we  gather  from   the   extnicl  iiij 
paper,  the  telepbotos  is  an  old  friend  under  a  new  , 
name.  Thus  the  telepbotos  consists  ol  a  mnm  ot  f 
lanterns,  lighted  by  groups  of  incandasoi 
double  lanterns  being  hung   vertically 
cable,  the  upper  end  of  which  can  be  nui  op  to  a  I 
or  yardarni,  while  the  lower  end  is  intended  to  bej 
to  the  dec  k  of  a  vessel.     The  upper  hall  of  en^j 
white,   and  has  within  it  a  group  of    tbree. 
rounded  by  powerful  magnif^^ing  leneet.    TtoT 
red,  and  has  four  lamps  in  order  to  mal»  tilt 
the  stronger,  which  are  surrounded  by  heaTjr 
The  carefully    insulated  cable  oonnecU  the 
passes  from  the  lower  one  to  the  deck  or  Ibe 
a   keyboard  enubles   the  operator   to  spoD   OQl 
signals  about  as  rapidly  as  a  typewriter  i* 
and   very  much  in  the  same    manner.     Tbe 
fixed   to  a   standard   and    enclooed   like  a 
operator  standing  in  front  of  it  while 
keys.     By  a  simple  automatic  arrangemeol^  i 
depressed  lights  a  combination  of  the  foor  red] 
four  white  lights,  making  a  letter  or  a  nomberi 
to  the  code  of  signals.     All   the  operatioiia 
and  the  combination  is  made  by  one  touch  of 
Another  feature  of  the  keylioard  is  that  when  i 
down  all  the  other  keys  are  locked,  «o  that  i 
be  accidentally  pushed  down,  thtis  eonfoiingj 
Any  key  pressed  down  can  be  turned  one 
round  like  a  screw,  which  motion  Iock.H  it  in 
leaves  the  signal  burning  in  case  it  is  deoired  lo 
a  standing  signal  for  an  order  in  the 
Thus  the  keyboard  can  be   used    to  tele 
instructions  by  the  usual  letters,  to  ser  ^ 
or  a  special  code  order.     Notwithsitan 
complication  the  keyboard  is  compact,  and  iui 
simple  that   it  cminot  be  readily  disturbed  or^ 
order.     It  is  said  that  the  United  Stetet  K«?y 
rapidly  equipped  with  this  new  stgnalUng  i 
also  stated  that  the  telepbotos  baa  been  tried  in! 
Navy,  and  that  a  number  of  sets  ol  die  appMetiia  | 
nrderetl  fur  some  of  the  largeet  En^itli 
great  mistake,  however,  to  say  thai  tlie  aigpiele  i 
out  as  quickly  as  a  typewriter  is  nuuitpaki 
jilwjiys  an  appreciable  lapse  of  time  between  i 
on  of  an  incandescent  lamp  and  its  beoominf  i 

A  Tlieory  of  Kervone  Coadnetioo.- 

Hedley,  M  RC.S  (Kng),  communicates  an 
above   to   the  current   number  of  tbe   Lame 
analogy  between  the  action  of  oohereri  end 
calls  attention  to  a  paper  preteoied  lo  iJie . 
Sciencoo  on   Dec.  27  taat  by  H  BnHil]r«  lite 
certain  }>oinU  of  (lOiaible  reeemUence 
action  and  the  conductivity  of  ibe  nerret  fer  i 
impulses.     He  poinu  out  that  in  rMlily  ibere  i 
clear  line   of  demareailon  between 
continuous  conductors;  it  ts  raiber 
Passing  from  artificial  to  **  natural  ** 
that   tbe  use  of   the  term  ''  nervtme  e 
earliest  days  of  phytiologieal  research 
some  reccgoised  resemblance  belweeo  mi 
eonduetion*    Until  leeocilly  tt  waa  llM^g 
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s  of  the  nerroos  system  were  continuous.  Now, 
le  advent  of  that  trinity  in  unity  known  as  the 
I  the  nervous  system  may  be  regarded  as  composed 
Qlinnous  elements — ie.,  of  elements  contiguous  but 
itinuous.  It  thus  becomes  possible  to  regard  the 
)  as  the  counterpart  of  the  metallic  granule  of 
discontinuous  conductors.  As  a  blow  will  weaken 
en  abolish  the  conducting  power  in  the  latter, 
imatism  may  produce  ansesthesia  and  hysterical 
is — the  latter  due  to  a  suppression  of  transmission, 
or  motor,  of  the  nervous  influence  consequent  on 
live  contiguity  of  nerve  elements.  Again,  as  the 
on  of  electrical  discharges  establishes  the  conduc- 
f  discontinuoas  conductors,  so  it  is  known  that  such 
ps  act  efficiently  in  the  cure  of  paralysis  and 
si  anaesthesia.  The  possibility,  therefore,  suggests 
at  in  both  cases  the  effect  is  determined  by  bringing 
he  contiguity  of  the  elements  of  the  conductor  or 
idifieation  equivalent  to  contiguity.  The  parallelism 
I  the  action  of  a  blow  and  of  sparks  upon  dis- 
ras  conductors  and  upon  the  hysterical  nervous 
(Bay  be  carried  further  in  the  susceptibility  common 

of  reacting  under  a  feeble  stimulus  when  once  a 
1  action  is  produced  as  a  first  effect — a  condition 
L  Branly  has  referred  to  in  a  former  note  to  the 
y  as  "  sensibilisation  par  un  premier  effet."  The 
qnency  discharges  and  the  electric  oscillations 
ecompany  them  are  specially  apt  to  make  discon- 
conductors  conduct,  and  it  is  such  discharges  that 
en  shown  by  d'Arsonval  to  have  therapeutic  effects 
laes  due  to  perverted  nutrition.  If  the  latter 
18  are  of  nervous  origin  and  are  due  to  imperfect 
Bsion  of  the  nervous  influeDce,  it  is  permissible  to 

that  electric  oscillations  act  by  re-establishing  in 
re  a  contiguity  which  had  become  insufficient.  The 
riter  has  recently  shown  that  continuous  currents 
ieient  KM.F.  produce  in  discontinuous  conductors 
B  effects  as  discharges  at  a  distance.  It  would  be 
iD^  he  suggests,  to  enquire  if  the  mode  of  action 
innoos  currents  in  diseases  of  the  nervous  system 
iiey  have  proved  useful  presents  features  similar  to 
hich  occur  in  discontinuous  conductors.  It  is  not 
i  by  M.  Branly  that  anything  more  than  a  mere 
'  has  been  shown,  but  he  thinks  it  possible  that 
Dsiderations  may  prove  a  useful  guide  in  determining 
dality  in  which  electricity  is  to  be  employed  in  a 
Bate  and  perhaps  furnish  the  electro-therapeutist 
good  working  hypothesis.  So  far  it  is  evident  that 
ecnlations  fall  very  far  short  of  this.  All  that  can 
Bed  is  to  have  made  out  a  case  for  further  enquiry. 
Hne  of  investigation  has  already  been  foreshadowed 
irtiele  by  Dr.  Hedley  which  was  published  in  the 
May  4,  1805,  and  in  which  the  following  sentence 
:  "  It  seems  even  conceivable  that  other  histological 
iments — e.g,,  those  nerve  fibrils  which  conduct  yet 
ouch  and  do  not  anastomose,  those  motor  nerve 
|i  which  are  only  in  contact  with  the  sarcous  substance ; 
f  any  conducting  arrangement  in  the  animal  body 
may  be  classed  as  a  '  bad  contact ' — may  constitute 
lynological  analogue  of  what  would  be  electrically 
tas  'a  coherer.'" 

ttftotlon  of  Junior  Engineers. — At  the  meeting 
I  institution  held  at  the  Westminster  Palace  Hotel  on 
tinsta  paper  on  "Mechanical  Refrigeration''  was 
y  Mr.  J.  T.  H.  Ledicotte-Burrell,  of  Peterborough. 
odndng  the  subject,  the  author  stated  that  though 
portance  of  mechanical  refrigeration  as  a  branch  of 
■mg  was  only  just  beginning  to  be  recognised  in 
mtry,  it  had  long  received  attention  abroad^  notably 


in  Germany  and  America.  Refrigeration  might  be  brought 
about  in  three  different  ways  :  (1)  by  the  liquefaction  of  a 
solid  {e.g,f  freezing  mixtures) ;  (2)  by  the  evaporation  of  a 
liquid  (e.g,,  water,  ammonia,  etc.,  in  vacuum,  compression, 
and  a.>sorption  machines) ;  (3)  by  the  expansion  of  a  gas 
{e.g.,  cold-air  machine).  The  first  method  by  freezing 
mixtures,  such  as  iced  salts,  was  scarcely  adapted  to 
use  on  a  large  scale,  and  where  ice  was  employed 
depended  on  another  system  of  refrigeration.  Of  the  third 
class  the  cold-air  machine  was  the  sole  exponent.  In  this 
the  air  was  compressed,  the  heat  of  compression  being 
removed  by  cooling  water,  allowed  to  expand  in  another 
cylinder  doing  work.  The  air  so  cooled  ventilated  the 
chambers  to  be  cooled,  and  in  some  cases  was  used  over 
and  over  again,  while  in  others  fresh  air  was  taken  in  at 
each  stroke,  and  the  refrigerant  rejected  along  with  the 
refrigeration.  On  account,  however,  of  their  low  efficiency 
and  huge  dimensions,  these  machines  were  not  so  much 
used  as  they  otherwise  doubtless  would  be.  The  principle 
which  formed  the  basis  of  most  systems  of  refrigeration 
was  that  which  took  advantage  of  the  latent  heat  of 
evaporation  of  liquids  with  low  boiling  points.  Machines 
whose  working  was  governed  by  this  principle  were  of  four 
classes — viz.  (1)  vacuum,  (2)  compression,  (3)  absorption, 
and  (4)  mixed  absorption  and  compression  machines  In  the 
vacuum  machine  water  was  the  medium,  its  evaporation 
at  low  temperature  being  effected  by  a  vacuum.  The 
simple  vacuum  machine  was  comparable  to  the  ordinary 
compression  machine,  the  vacuum  pump  corresponding 
to  the  compressor.  In  another  type  the  vacuum  pump 
was  assisted  by  HgSO^,  which  absorbed  the  water  vapours  as 
soon  as  formed,  this  making  the  principle  that  of  a  mixed 
absorption  and  compression  system.  In  all  the  other 
vaporisation  machines  the  medium  was  some  other  than 
water,  and  owing  to  its  high  latent  and  relatively  low 
specific  heat  ammonia  was  that  employed  in  the  majority 
of  instances.  Carbonic  acid,  requiring  the  smallest  size 
compressor,  but  working  at  very  high  pressures,  was  also 
somewhat  largely  used,  though  with  condensing  water  above 
OOdeg.  F.  it  was  incapable  of  liquefaction,  and  so  then 
came  under  the  heading  of  gas  expansion  machines.  Other 
liquids  to  be  found  in  use  were  sulphurous  acid,  Pictet's 
liquid,  ether,  etc.  In  ammonia  compression  machines, 
liquid  anhydrous  ammonia  (NHg)  was  evaporated  in  the 
refrigerating  coils,  causing  a  loss  of  heat  equal  to  the  latent 
heat  of  evaporation  at  that  temperature.  Thence  the  vapour 
passed  to  the  compressor,  where  it  was  compressed  into  the 
condenser.  Here  it  again  liquefied,  and  thence  passed  to 
the  refrigerating  coils  to  re-evaporate,  completing  the  cycle. 
Calculations  of  refrigeration  produced,  work  of  compressor, 
ammonia  to  be  circulated,  size  of  compressor  for  a  given 
capacity,  lost  work,  coal  per  hour,  efficiency,  work  of  con- 
denser, piping  required,  cooling  water,  jacket  water  for 
compressor  in  "hot-dry"  compression,  and  extra  amount 
of  ammonia  to  be  circulated  in  "  cold-wet "  compression, 
were  dealt  with  by  the  author.  The  absorption  system  was 
then  described.  A  description  of  the  Simplex  machine  was 
then  given  as  an  example  of  the  latter  type  of  machine. 
It  had  the  advantage  of  not  requiring  skilled  attention, 
there  being  no  pump  or  other  moving  parts,  and  there  was 
no  increased  consumption  of  steam  for  lower  temperatures, 
as  was  the  case  in  compression  machines.  The  modifica- 
tions of  the  general  absorption  formulae  in  regard  to  the 
Simplex  machine  were  referred  to.  The  discussion  which 
followed  the  reading  of  the  paper  was  opened  by  Dr. 
Hampson,  who  gave  in  the  course  of  his  remarks  an 
interesting  account  of  his  liquid-air  apparatus.  Mr.  H.  G. 
Christ,  Mr.  A.  H.  Tyler,  Mr.  W.  J.  Tennant,  and  the 
chairman  also  spoke. 
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THE  PRESENT  OSES  OF  AND  FUTURE  PROSPECTS 
OF  ELECTRICITY  ON  BOARD  SHIP.* 

BY    E,    OEOItGiK   TIDD,    A.M.LH.K.,    KTt;. 

(Continued  from  page  4^9,) 

kaother  point;  to  which  attention  rnuat  be  given  in  conaidering 
the  engineH  is  the  «team  preaitire  available.  A^  a  rule,  it  ia 
fieoeosAiy  that  the  electric  tight  machinery  ahall  be  able  to  be 
worked  off  the  donkey  boiler,  a<  it  would  be  uneconomical  to 
keep  one  of  the  main  boilers  under  Bteam  when  the  Teiael  is 
in  port.  As  the  steam  pressure  for  donkey  boilers  generally 
averages  from  about  801b.  to  1201b.  per  square  inch,  it  meanfi 
that  this  is  the  pressure  at  which  the  electric  light  engine 
has  to  work  frequently.  This  necessitatei^  therefore,  when  the 
electrical  maohinerr  is  working  from  the  main  boilers  with  their 
higher  presiiurea,  the  introduction  of  a  device  colled  a  reducing 
valve  between  the  boOera  and  the  engine  ;  the  principle  of 
this  is  that,  whatever  the  steam  pressure  on  the  generating 
aide  of  the  valve,  the  pressure  on  the  other  side  is  always 
constant ;  in  practice  the  steam  from  both  the  donkey  and  main 
boiler  is  passed  through  this  valve,  and  it  is  generally  set  at  a 
little  below  the  working  pressure  of  the  donkey  boiler,  so  that 
alight  variations  in  the  steaming  of  the  boiler  will  not  aflFect  the 
alectrical  machinery.  One  of  the  most  satisfactory  is  Ogden's 
valve,  which  has  been  extensively  used  by  the  author  with  very 
latisfactory  results. 


readily  for  direct   oouplitig   on   to    Hm    m 
although    if  either  wants  rmitlng  il    ii  Uu 
tends  to  keep  it    higher  up  out  of    w^ 
be  about  the  engine-room  floor.     Ship-1 
built    with    either  dnxni^   bar,   or   Gtmant 
according  to  the  different  maken*  mollot.     TW 
bar  show  certain  ad  van  tarn  over  the  Crranuna 
now  the  moat  generally  used.   The  author,  at  any  rat4 1 
si/.ed  machines,  has  still  a  preference  for  the  Gr 
of  winding,  provided   that  it  is  thttroiighJy  well 
built,  on  account   of  its  simplicity  and  iho  far  j 
there  is  of  a  non- technical  engineer  being  *^J 
breakdown,  should  such  occur  when  an    ~       ' 
appliances  are  absent*      Aa  has   bettn    b< 
most  general  ia  the  two- pole  tnvert#d  typti  but 
be  made  of  the  moat   rtoent  Admiralty  pttfltiai 
ia  not  yet  to  any  extent  used  in  the  meraniilt 
is  what  is  known  as  an  iron-clad  dynaoio  (Fly;  6| 
supposed    to   have   no    stray    external    oiagoeftie 
generally   built    either    twojiole   or   four-liola,  n 
practically  forms  a  box  entirely  eurrouoditif  ttej 
and  armature. 

A  few  words  may  now  be  devoted  to  ilia 
etc.     Although   mica  is  generaUy  used  by  mm^ 
insulation  of  the  commutat<.>r,  yet   the  author 
commutators  on  b<:)ard  ship  insulated  with  fibsw  ;^ 
no  account  to  be  jierniitted,  but  mioa  thoutd  lit 


V 


jmCm 


¥ut,  6,-B<iHIm  Cum^Qad  Khi;lh«  ftiitl^lrno  cUd  rixn«in»>  •«  mada  tvr  Vbm  Aclmtrmltf. 


Another  point  in  oonneotion  with  the  steam  and  exhaust  of 
the  electrical  engines  must  have  careful  attention.  This  is  the 
arrangement  of  the  connections  of  these  pipes  with  the  general 
i^stem  of  pipes  in  the  ship.  First,  as  regards  the  steam 
supply.  It  must  be  insisted  on  that  this  is  taken  direct  from 
the  boiler,  and  not  from  a  branch  pipe  that  supplies  other 
auxilia^  machinery,  such  as  starting  gear,  winches,  etc.,  as 
the  working  of  these  is  bound  to  cause  varying  steam  pressures, 
and  therefore  unsteady  light*  The  same  thing  applies  with 
even  greater  force  to  the  exhaust  pipes,  which  are  generally 
led  both  to  the  condenser  and  to  the  exhaust  box,  open  to  the 
air,  a  two-way  cock  being  fitted  to  change  from  one  to  the 
olhar. 

The  dynamos  next  claim  our  attention.  Although  the  author 
believes  that  in  the  very  early  days  one  or  two  of  the  Atlantic 
liners  fitted  with  the  electric  light  used  alternating -current 
dynamos,  now  without  exception  continuous  direct  current 
marfiiiiss  are  used  for  this  purpose.  The  machines  are  always 
lM»Bl|>ound  wound,  unless  in  exceptional  cases,  such  as  when 
aeettlDulators  are  used,  when  they  are  shunt  wound,  or  are  a 
OOBlbination  of  both.  The  almost  universal  practice  with 
Bakwvli  to  build  them  of  the  inverted  vertical  tyi^e,  with 
armatttrsat  the  bottom,  and  with  either  wrought -iroo  or  cast- 
at«el  magnets  and  yoke.  There  are  several  advantages  belonging 
to  this  trpe  ol  maohine.     In  the  first  place,  it  adapU  itself  more 

•  Paper  read  before  the  Olsi«tQw  StudsoW  Associaiion  of  the 
IpilitiliioD  of  Civil  Kogt&osn,  Jao,  10^  1886, 


in  all  oases.  Vanoua  brushes  are  adfi>ost«i  \ 
and  sometimes  when  one  Id&d  of 
results  with  a  partioular  maohiiiOt  aiioUwr  land  ^ 
rule,  the  author  prefers  ooppor  gatna  ctttonl^i 
are  sometimes  made  of  brass  or  etmm  mix% 
plaited  fine  copper  wire,  etd  and  0ViB 
although  this  is  more  often  used  wtlli  AMI 

The  outside  dynamo  bearing  is  now 
automatic  ring  or  chain  lubnoatorsi  wl 
chain  hanging  on  the  shaft  witliiii  tha  bolls 
latter  forming  an  oil  reserve  Inio  wkkil  Ilia  1 
as  it  revolves,  oarrisa  otl  u]>  on  to  Ilia  ilttll 
bearings. 

Almost  all  dynamo  buildeti  in  Ilia  eoonli; 
supplied  machines  for  shop  work,  and  wm 
machine  is  no  difierent  to  a  high -dan 
that  a  faulty  one  is  mora  Ukaty  to  oansa  ttonyai 
ship,  there  is  no  reason  why  thsy  ahonld  noit 
time  the  following  firms  may  ba  oonsidartd 
made  a  name  for  shipUghlang  ma4>hintt  »ii 
Crompton  and  Co.;  X  R.  IlotoMi  and  Ga: 
and  Co.;  W.  U.  Allen  and  Co.;  Pbltinoe 
Laurence,  Soott*  and  Co* 

We  pass  now  to  the  oonddasallon  of  IIm 
This  should  be  plnoed  aa  near  m  poaOlt  In 
in  such  a  podtkoi  lluil  tilt  luitiiniiiiOin  bai 
from  the  enginta  whtn  adjuatinf  tbt 
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I  ibould  aLio  be  lAken  that  as  far  aa  pofisible  the 
i  a^nst  the  side  of  a  coal  bunker^  just  under  the 
e  It  would  be  likely  to  get  violently  shaken.  Each 
bit  hia  own  ideas  as  to  the  best  arrangement  for  a  ship 
but  the  general  principle  is  the  earae.  For  an  inataUa- 
^  I  single  dynamo  there  ia  no  need  to  have  a  main 
I  although  there  must  be  main  fuaible  cut-outa, 
b.  From  these  the  currents  divide  into  a  number 
f  ninmng  bo  each  section  of  the  ship,  and  each 
i  with  a  double-pole  switch  and  double-pole  cut-out. 
I  all  t ha c  IB  needed  on  the  board  is  an  ammeter  in 
tfynamo  circuit  and  a  voltmeter  acroaa  the  dynamo 
With  two  machinee  the  arrangement  of  the 
be  umil&r,  except  that  the  circuit  a  witches 
two- way  throw-over  switches,  so  that  any 
be  pat  on  to  either  dynamo.  It  is  also 
bavo  two  ammeters,  one  for  each  dynamo,  as 
fcTj  currents  any  arrangement  of  a  change-over 
doeta  very  little  leas,  and  ia  not  nearly  ao  aatis- 
voltmeter  ia,  however,  quite  sufficient  with  a 
■J  voltmeter  switch.  With  an  installation  conaiat- 
^  thAn  two  dynamos  a  more  elaborate  switchboiud  ia 
^Iq^  the  first  place,  each  dynamo^  besides  its  main 
I  fitted  with  a  main  a  witch.  In  a  case  where 
►  dynamos,  and  where  only  two  are  needofl  tn 


switch  will  always  on  board  ship  be  aubjeot  to  a  certain  amount 
of  jar,  so  that  a  switch  must  be  selected  that  has  no  spring 
tending  to  **  break"  the  circuit.  As  regards  the  inatrumeuts, 
these  must  not,  of  course,  be  of  a  gravity-cont rolled  type,  but 
must  be  controlled  by  a  strong  spring  or  magnetic  field.  The 
scales  should  he  as  long  as  possible,  and  especially  the  voltmeter 
scale  should  be  very  open  about  the  normal  working  voltage  of 
the  machine.  In  making  up  a  board,  the  author  prefers  slate 
to  mount  the  fittings  on,  the  objection  to  this  being  the  low 
insulation  sometimes  experienced  owing  to  the  metallic  veina 
contained  in  it ;  this  difficulty  is  overcome  by  buahing  alt  the 
holes  through  which  conducting  pins  pass  with  ebonite  and 
mica  washers  between  the  bolts  and  alate  on  either  side. 

Accumulators  are  so  little  used  that  there  is  no  need  to  enter 
into  details  about  them  ;  they  are  practically  only  found  on 
yachts  for  running  the  lights  when  the  boat  is  at  her  moorings, 
and  when  the  possible  noise  of  the  engines  might  cause  annoy- 
ance,  not  to  mention  the  uaelessness  of  keeping  up  steam  all 
night  to  run  the  plant  for  perhaps  only  one  or  two  lamps. 
Another  case  where  they  are  sometimes  found  on  board  ship  ti 
in  the  case  of  electric  launches. 

ThK   WlKIKQ   AJKD  lKSTALL4TI02f. 

In  deciding  to  fit  a  vessel  with  an  installation  of  electric  light, 
perhapB^one  of  the  most  controversial  points  that  comes  up  for 


iiiTOtirtiijii 
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rtti.  7.— SwtlGhboard  for  Three  Dynaroot,  m  made  and  filled  by  Wm.  Dennj  Broi. 


r  time,  ii  convenient  arrangement  is  to  make  the 

i  ID  the  form  of  thnjw-over  switches  with  an  **  off" 

i  Iheee  switches  either  dynamo  can  be  put  on  to 

>  'but  bwB,  the  circuits  being  distributed  between 

by  means  of  the  throw-over  circuit  switches. 

\  than  three  dynamos  it  ia  best  to  adopt  a  plug 

of  throw-over  switches,  putting  a  throw-over 

I  drcuit  only* 

of  Messrs.  Denny  Bros.*  boards  for  a  ship 
kdljoamos.  The  dynamos  are  connected  to  bars  at 
ording  to  the  position  of  plugs  one  c?in  connect 
(  to  any  of  the  dynamos,  and  then  switch  over 
>  to  the  other  by  means  of  the  butterHy  switch. 
)»re  on  the  left  and  the  right,  the  voltmeter 
KVajr  flwitch.  The  small  switches  at  the  top  are 
'  tlie  circuita  that  were  sub-divided  on  the  main 
J  switches  for  the  boards  it  muat  be  borne 
thief  Are  to  be  used  by  engineers  who  will  pre- 
'  know  the  proper  way  to  oae  them,  so  that  it  is  better 
HI  a  good  mechanically  strong  plain  switch  than  one 
1 W  ibe  introduction  of  numerous  special  details  to 
'  iireAk  ;  no  intermediate  position,  and  so  on,  pre- 
^we  oeoeMsary  when  the  switch  is  to  be  placed  in 
^^     ~        Another  point  to  remember  is  that  the 


consideration  ia  the  system  of  wiring  to  be  adopted.  There  are 
three  chief  systems  to  select  from,  all  of  which  have  their 
advocates  amongst  people  whose  experience  is  not  to  be  gftin- 
said.     Theae  three  systema  may  be  stated  as  follows  : 

(1)  iJoiibU  Wire  with  hmdated  Rdurn,—Thm  is  the  system 
most  generally  in  use  for  land  work,  and  a  large  proportion  of 
ship  work  is  also  done  on  this  method,  and  which  in  the  au thorns 
opinion  shows  decided  advantages  over  the  other  systems  in 
vogue.  In  it  the  whole  of  the  electrical  conductors  are  well 
insulated  from  the  ship,  and  therefore  from  the  earth,  this 
applying  to  both  flow  and  return  leads,  so  that  there  is  a  double 
security  from  breakdown,  as  a  leakage  on  one  lead  only  would 
not  necesaarily  cause  a  failure  of  the  light. 

(2)  DfjiMe  Wire  with  Earthed  Beiiint.— The  best  example  of 
this  method  is  the  well-known  concentric  system,  which  has 
been  brought  to  such  perfection  by  Messrs.  Mavor  and  Ooulson* 
In  this  there  ia  a  metallic  sheathing  entirely  surrounding  the 
single  conductor,  this  sheathing  forming  the  return  lead»  and 
which  is  naturally  in  contact  through  the  skin  of  the  ship  to 
earth.  The  advantages  of  this  system  lay  in  its  absolute  safety 
from  any  danger  of  fire,  if  properly  fitted  *,  while,  in  the  author  s 
opinion,  its  disadvantage  consisis  in  the  special  and  more  intricate 
manipulation  required  for  the  fixing  and  repalnx^^^  ^\i^  «^wi^  ^^ 
greater  liability  of  breaWdo^a. 
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(3)  Sitiglt  VTire  with  Ship  Reiurtk, —In  this  tyBtom  there  i« 
only  one  ordinary  wire  carried  to  each  lamp,  the  other  pole 
being  Attached  to  the  skin  of  the  ahip^  The  merits  of  this 
ijBtem  undoubtedly  oonaiet  in  a  greater  simplicity,  there  only 
DitDg  one-hiUf  the  number  of  conductors  used  on  a  double- wired 
iob|  baeideB  which  the  fittings  are  much  simplitied,  there  being 
but  on«  pole  to  insulate  inttead  of  two.  On  the  other  haad,  the 
risk  of  breakdown  is  doubled.  The  danger  of  fire  is  not  reduced, 
as  in  the  coaoeotrio  syHtvni,  but  is,  rather^  increased,  owing  to 
the  number  of  jointu  that  have  to  be  made  to  the  skin  of  the 
shipf  each  of  which  is  a  source  of  danger  unless  most  carefully 
done. 

This  paper  is  not  intended  to  ti^ke  up  the  often- fought  battle 
betwetm  the  various  systems,  but  rather  U)  set  forth  what  is 
actually  being  done  in  each  methcKi.  One  point  must  be 
mentioiiedi  however,  that  tells  strongly  in  favour  of  the  hrst 
method,  and  that  is  the  effect  that  the  single^wire  or  earthed 
return  system  has  upon  the  compasses.  To  so  great  an  extent 
is  this  admitted  that  any  installation  carried  out  on  these  lines 
has  to  have  all  work  carried  near  the  compasses  done  with  two 
insulated  wires.  In  praotice,  also,  it  is  generally  found  more 
ooDvenient  to  run  double  wires  for  all  the  accommodation  lights, 
as  owing  to  the  panelling  and  woodwork  it  is  often  difficult  to 
obtain  a  good  earth  connection  near  the  lamp. 

As  to  the  conductors  themselves,  theee  can  either  con^^iut  of 
single  copper  wires  insulated  with  vulcanised  rubber,  or  these 
two  wires  can  be  laid  up  side  by  aide  to  form  a  twin  cable,  and 
this  is  of  special  advantage  where  they  are  to  be  armoured,  as 
one  armouring  does  for  the  two  conductors  ;  or  they  may  be  in 
the  form  of  concentric  cables,  either,  as  previously  described, 
with  the  outer  sheathing  forming  the  return  wire,  or  with  a 
second  conductor  surrounding  but  iiiBulated  from  the  hrst,  this 
being  in  its  turn  suitably  insulated  and  protected.  The  advan- 
tage of  the  single  wires  over  any  of  the  other  systems  is  the 
simplicity  of  the  work  of  installation  and  repairs,  as  if  the 
work  is  done  on  a  distribution  system  there  is  no  need  of  jointa 
of  any  kind,  so  that  should  anytliing  go  wrong  with  a  lamp, 
if  the  fault  could  tiot  be  found  or  repaired,  any  ordinary  man 
could  take  out  the  damaged  length  of  wire  and  put  in  a 
new  piece.  Twin  conductor  is  very  convenient  where  no 
switohea  are  neoded  and  the  two  wires  re^juire  to  run  side  by 
iidtt  from  one  point  to  another,  but  if  a  branch  has  t4)  be  taken 
off  to  a  switch,  their  advantage  is  gone.  An  regards  safety, 
however,  they  approach  more  nearly  to  the  concentric  ideal. 
Concentric  wiring,  as  has  been  before  intimated,  has  its  chief 
advantage  in  the  fact  of  its  safety,  it  being  very  much  more 
dillicult  to  instal  in  tlie  first  inatatice,  also  to  localise  faults  and 
to  repair  them  when  found  ;  special  fittings  are  also  required, 
and  also  an  ex[ierienced  nmn  to  do  the  work  of  repairs. 

The  method  of  arranging  the  circuits  in  the  early  days  was 
on  what  is  known  as  the  **tree''  system,  which  consisted  of 
ruuDing  a  pair  of  main  cables  fore  and  aft  from  the  dynamo, 
and  from  iheaa  cables  taking  branches  wherever  lights  were 
tM6d«d*  Now,  however,  amongst  all  tlie  better  class  of  installa- 
tiona,  at  any  rate,  this  arrangement  has  been  quite  replaced  by 
the  **  distribution ''  system.  Brtetly,  In  this  method,  wains  leave 
Ui«  main  switchboard  and  run  direct  without  branch  to  the 
fmrioiia  paria  of  tho  ship,  where  they  terminate  in  multi-circuit 
diatfibuting  bftards ;  from  these  boards  circuits  again  run 
without  joint  to  fuseboards.  The  author's  practice  ia  to  make 
each  pair  of  fuaos  on  thvse  fuseboards  control  one  lamp  only^ 
BO  that  from  thes«j  boarilM  the  wireit  run  direct  to  each  lamp 
again  without  joint.  The  advantages  of  the  system  are  many 
and  obvioua,  the  chief  liaing  that  inatead  of  having  fuses 
dotted  all  over  the  place  they  are  all  kept  together  in  clusters  ; 
further,  it  being  almost  iniftossible  by  accident  Ui  run  a  circuit 
unprotected  by  a  fuie  ;  also,  the  fusci  being  in  a  few  clusters, 
and  easily  acceasiblit,  they  can  be  periodically  examined  to  make 
•uro  that  they  are  in  proper  order  and  have  not  been  tampered 
with.  l*he  mat«r  aase  with  which  faulta  can  be  found  and 
repaired  is  also  |freatly  in  its  favottr. 

There  are  vanous  typva  <  itingand  fuse  boards,  but 

for  ship  work  tiiv  author  pi  .u  terminals  to  the  various 

kiodi  of  clin  futift,  teeing  tUat  thuy  are  always  supposed  to  be 
tttid«r  the  ctrutfge  of  eiperienctd  men.  The  most  popular  type 
of  switch  Doir  on  th«  market  is  undoubtedly  the  tumler,  and 
there  are  perluM  at  mn^oy  of  them  in  uae  now  as  of  all  other 
t^Mi  put  togetaer. 

optelal  fittanga  have  been  deaigned  to  meet  the  needs  of 
TarUMie  uqMioob^  but  time  doea  not  admit  of  a  diatitilod  desert p< 
tioo  ol  uim»t  Am  legarda  the  engine  rrKim  and  »o  on,  t>i«  most 
general  etjie  eonsiala  of  plain  dtUng  with  clear  gUaa  jan  fixed 
cm  widi  a  screwed  washer*  eilber  fttled  with  a  guard  or  nor, 
aeoordtng  to  the  {Miaition  in  vhleh  Uiey  are  to  be  placed,  in 
the  aalouna  and  sUteroom,  ete.,  the  fittings  are  of  a  more 
onuuiientAl  type,  many  owners  having  their  own  partioular 
mttema.  In  tome  naeea  they  can  be  eombtnad  with  oil  lampe» 
but  d«i  not  pteeeni  a  neat  appearance,  and  with  the  preeent 
aute  of  eleotdoal  maehineir  it  ia  not  neceeaary  to  anticipate 
that  theee  will  be  needed.  The  holds  are  n«7t  often  fitted  vith 
ilied  llghte  nnlesa  they  m  likely  to  be  uaed  f i«r  carrying  oatik^ 
wdgnmU,  etc.     When  tb^  are  &tled  it  h  eitl^r  vitJi  a  ^ 


hen  not  in  lue,  llie  g^ea  i 
cap  screwed  on  in    ' 


lantern  wJUi 
(ytpe.     Ii 

iiDiresanTy  to  4 
itiun  ol   the 

t  J 
^tbe'< 


pendant  from  which, 
removed  and  an  iron 

fitting  with  a  heavy  cast-iron  hinged  door  ie 
bo  fastened  over  the  lamp  to  ^'i- 
in  use.     The  most  convenient  f 
deck  are  bulkhead  him  pa  placed  •^g 
it  must  be  noted,  should  always  he  arrmnged 
on  one  s witch «  s<j  that  they  may  bti  awitened 
through  the  tmck  of  other  shipping,  else  there 
mistakes  Iwintj  made  in  the  signal  lighta  by 
MaAlhcatl   ttfui  Sitif.    LiyUa.  — Ua  most  af 
electrical   installation    these   are   fitted   fur 
although  the  authorities  insist  upon  *>il  Uiiterov 
vided.     The  author  prefers,  where  po«Mib]%  t4» 
set  of  Untenis,  one  for  the  oil  lamisi  and 
electric  light,  but  this  cannot  always  be  done 
the  case  of   the   maathead   light,  however,  ifr 
arranged,  and  should  be  insisted  upon.     A 
the  mast,  generally  a  little  atx>vc  the  shromis, 
reach   when  standing  on   the  c<jllar  of   the 
bracket  the  Untern  is  firmly  secured.     Tlie 
the  leads  is  up  an  iron   pipe  cltpoed  to  tlie 
use  armoured  cable,  but  this  is  ratKer  liable  la| 
fastenings,  and  chafo.     The  author  has  heard 
the  leads  down  tha  inside  of  the  maat«  bnt 
mistake,  as  the  rolling  of  the  vemol  ia 
insulation  off  the  wires  in  a  verr  ahoi^  lims. 
pipe   up   the   mast   it   should    be  carried  ea 
should   run    straight   into    the   bottom   uf    tW 
jecting    \n    inch    or    two    inside,    so    thmt    §k 
get  inside  the  lantern  it  will  not  run  down, 
fitted  with  a  lock  nut  Ixtth    inside   and    oat»le 
so  that    when  screwed  ui)    tight   evervihing   ia 
side  light4k,  arranged  aa  uxturea,  shotild  be 
way,  care  being  taken  thai   ih^  pi|*e 
and  not  from  the  aide, 
be   removed    without 
swinging  screen  being  tinoii 
of  Sphincter  h(»Me   from    tl 
lantern.     Where  it  is  ii 
of  independent  lantern 
Ikix.     The  form  w^■  ' 

with  an  hinged   h  '^^  to  wt 

carrying  the  w"^^^-  -  **■ 

or  porcelain  t 

box   ^h.^n]A     In 

pOCi^  €  I 

all  11  ^  W 

of  leaii  are  carried  to  ibe  lantern.  1 
carrying  an  incandescent  lamp,  which 
oil  lamp.  It  might  be  remarked 
jiaaaing  this  method  with  tooee  ^ 
the  author  ban  arranged  tlletv 
unions  at  both  ends  sorewin^ 
respectively.  As  for,  ho  we  v  if  r,  aa  ihu  iio*ni 
cerned«  it  is  necessary  to  have  inile|i«nileiiift 
have  a  s|>ecial  tint  of  green  glaae  tliaft  tli^ 
used  for  electric  light,  and  which  b  of  a  mim 
the  glass  used  for  oil.  Another  poial  le  be 
connection  with  the  Board  of  Tiede  Bmttmi  !•  1 
the  side  lighta  onl/one  Umpta  allowed  In  em  In 
no  limit  is  made  as  to  the  maatlieed  1nai|i ;  lb« 
stipulation  is  on  account  of  aoteeaing  tmm  le  ite 
required,  which  would  be  impoeeible  did  tkm  Ugltt 
more  than  one  point.  The  beat  amngwmewt  to 
four  ordinary  16  c.  p.  lamps  in  the 
32  c, p.  lamps  in  the  side  lighte  ;  tlieee 
filaments  in  parallel  in  the  satM  ^obi^ 
the  light  is  not  entirely  eitingnMiid*  Qww 
be  teken  to  daily  examine  theee  lenpe  tm  Aake 
filaroetita  are  all  right,  and  the  lamp  mnii  be 
one  of  them  givoe  out. 

While  on  Uie  subject  ol  the  ainal  ligbta^ 
made  of  the  varioiia  ty^pee  of  indieatec  Cliei  era 
that  they  are  homing  aaliifoeiotf.     One  el 
of  theee  ia  Martin'a  meal  and  ilde  ligltt 
trivauoe  noi  only  indiealee  when  a  mdo  er 
but  automatioally  replaces  tt  with  a«ijtiier> 
other  umilar  c^intrivanoes  in  the  nsarfcet,  1 
the  moil  seneiully  um^. 

Qtvye  LigkU.     Another  imporlm/l  item 
an  eleoiiic  hght  inetatlatioa  on  a  menbaal 
arrangemetit  of  the  lighta  ii»  wnriElag  ite 
oompeaiea  have  dilTeriiit  idem  nam  " 


c6 

thmi 


aoSl 


pfeferriiig 

iampe»  aoa  leme  diiMii  ol 

rally  speaJdngi  the  autbor  la 

they  are  far  more  easily  handled 

a  much  leae  riak  of  breakage  timn  witli  m 

It  lamp.  The  laller  ere  very  lialileift 

to  ;  but  a  elimlar  of  mmA  &»{!%  no  tlm 
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ide  ft  gairded  reflector,  and  even  a  comparatively  heavy 
net  likely  to  do  them  much  harm.  At  the  same  time, 
artain  conditions,  there  is  no  doubt  that  arc  Uimps  are  of 
At  service,  and  they  are  being  largely  used  now.  For 
),  in  a  vessel  where  the  holds  themselves  are  fitted 
rith  fixed  lamps  or  with  separate  portable  lamps  for  use 
there  is  not  the  need  to  so  arrange  the  cargo  cluster  as 
r  a  light  down  the  hold.  Further,  should  the  quay  itself 
r  lighted,  then  under  these  conditions  an  arc  lamp  or  two 
ith  very  great  advantage  be  hung  well  up  so  as  to  give  a 
light  over  the  whole  of  the  loading  or  unloading  opera- 
lie  connections  for  the  cargo  lights,  whatever  kind 
to  be  fixed,  consist  of  well-insulat^  cable,  either  twin 
eparate  conductors  ;  these  must  consist  of  a  number  of 
te  stranda,  so  as  to  render  them  more  or  less  flexible, 
I  there  is  no  need  to  have  them  so  fine  as  what  is 
[y  understood  by  term  **  flexible  wire,"  as  this  would 
^m  so  much  weaker  mechanically.  Some  form  of 
It  <x>nnector  box  is  fixed,  generally  one  (or  two)  at 
it ;  in  some  cases  this  takes  the  form  of  some  kind  of 
lectlon.  The  author,  however,  prefers  a  pair  of  heavy 
t,  with  butterfly  nuts,  mounted  on  a  slate  tablet  with 
id  fuses,  the  whole  contained  under  a  watertight  iron 

Suez  Canal  Plant. 
lome  eight  or  ten  years  ago  the  directors  of  the  Suez 
imated  to  the  shipping  world  that,  if  suitably  equipped 
necessary  electric  lighting  gear,  vessels  would  be  per- 
pasa  through  the  canal  at  night,  shipowners  that  used 
rway  at  once  largely  took  advantage  of  the  permission. 
is  understood  that  there  is  sometimes  upwards  of  a 
i  in  this  way,  it  will  be  at  once  seen  what  an  important 
1  it  was. 

lef  requirements  of  the  company  as  issued  in  their 
tice  was  as  follows  ;  (1)  The  vessel  must  be  provided 
electric  projector,  suspended  over  the  bows,  and  as 
16  water  s  edge  as  possible.  This  projector  must  be 
of  throwing  a  beam  1,200m.  ahead.  (2)  There 
»  be  provided  an  electric  lamp  and  shade  suspended 
upper  deck,  and  powerful  enough  to  light  up  a  circular 
200in.  diameter.  Beyond  the  above  regulations, 
ly  1893,  a  further  notice  was  issued,  specifying  a 
jrpe  of  lense  that  was  from  that  date  to  be  fitted 
lips  navigating  the  canal  at  night.  In  the  words 
notice,  the  advantage  to  be  derived  from  the 
his  additional  fitting  will  be  made  clear  by  the 
short  description  of  the  conditions  under  which 
roas  one  another  in  the  canal  at  night.  In  the 
>f  the  canal  where  the  widening  is  still  under  progress 
t  is  now  completed  throughout,  the  author  believes. ) 
IS  one  another  at  the  Gares  only  and  by  signal  from  the 
le  ship  which  is  ordered  into  the  siding  being  permitted 
er  electrical  projector  alight,  while,  on  the  contrary, 
which  is  presently  to  pass  her  extinguishes  her  own 
,  ao  as  to  avoid  blinding  the  crew  of  the  ship  that  is 
my  for  her.  In  the  widened  portions  of  the  canal  ships 
id  to  cross  one  another  at  any  point  without  signals 
Gare,  one  ship  stopping  and  making  fast  and  then 
bing  her  projector  while  the  opposite  coming  ship  slows 
mm  her  ;  certain  rules  being  laid  down  as  to  which  of 
ships  shall  stop  and  moor.  The  only  difliculty  that 
r  experience  in  crossing  each  other  under  those  condi- 
in  a  correct  estimation  of  the  distance  which  separates 
I  estimation  being  somewhat  impeded  by  the  blinding 
ke  two  projectors  as  they  near  one  another.  In  order 
I  this,  the  beam  of  light  from  the  projector  should  be 
into  two  portions,  each  of  Sdeg.  opening,  leaving  a 
ark  portion,  the  effect  of  this  being  that,  while  the 
1  sides  of  the  channel  continue  to  be  lighted,  no  direct 
kzown  on  the  approaching  ship  herself,  and  her  mast- 
its  remain  cleariy  visible,  thus  enabling  the  distance 
die  two  ships  to  be  much  more  quickly  and  accurately 
L  In  the  great  majority  of  ships  navigating  the  canal 
by  means  of  the  electric  light,  this  result  may  be  readily 
by  the  addition  of  a  panel  of  prismatic  diverging  lenses 
Im  ordinary  panel  <^lindrical  diverging  lenses  with 
MS  electrical  projectors  are  already  provided.  In  the 
dps  using  other  kinds  of  projectors,  some  other  equally 
nd^  effective  method  of  producing  a  dark  interval  of 
BQiog  on  the  centre  of  the  beam  of  light  must  be 


'  in  which  these  requirements  are  carried  out  are 
k  First,  as  to  the  power  :  If  the  vessel  is  fitted  with 
tie  light,  arrangements  are  almost  certain  to  be  made 
nm  we  necessary  gear  from  the  ship  installation,  even 
toe  projector  and  lamp  might  not  be  carried.  The 
Mnts  required  are  suitable  terminals  for  connecting  the 
i  hmp  to,  which  may  consist  of  a  connecting  box,  as 
i  for  cargo  lamps,  and,  in  fact,  one  of  these  might  them- 
I  osed,  although  the  author  always  prefers  to  fit  an 
■It  oonneodon,  and  in  this  case  he  generally  fits  the 
I  pemuoiently  in  the  main  engine-room  near 


the  switchboard,  or  some  other  convenient  position ;  the  con- 
nector box  itself  can  very  conveniently  be  fitted  under  the 
bridge  deck  or  against  the  deck  house.  Besides  this  there 
must  be  a  connection  arranged  for  the  projector,  and  the  author 
generally  prefers  to  fix  a  suitable  resistance  and  switch  with 
two  heavy  terminals  on  the  forecastle,  and  in  the  deck  overhead 
and  as  far  forward  as  may  be  convenient  a  deck  tube  with 
screwed  cap  through  which  the  connecting  leads  may  be  carried 
over  the  bows  to  the  projector.  On  the  other  hand,  should  the 
vessel  not  have  its  own  installation  of  electrical  machinery,  it  is 
customary  to  hire  a  set  of  plant  complete  from  some  of  the 
numerous  firms  who  cater  for  this  kind  of  work  and  who  will 
send  a  man  along  with  the  vessel  to  work  the  projector.  The 
plant  generally  consists  of  a  direct-coupled  single-cylinder 
engine  and  dynamo,  similar  to  those  previously  described,  and 
there  are  generally  mounted  on  the  dynamo  the  necessary 
switches,  instruments,  resistances,  and  terminals ;  this  will  be 
slung  aboard  complete,  and  put  down  on  deck  near  one  of  the 
forward  winches,  from  which  a  steam  connection  will  be  made. 

Then  the  way  the  second  of  the  two  canal  requirements  is 
met  is  by  means  of  an  ordinary  arc  lamp,  which  is  generally 
wound  to  take  12  amperes.  It  is  always  fitted  with  either  a 
clear-glass  globe  or  clear-glass  lantern.  Wires  are  led  directly 
from  this  down  to  the  terminals  provided.  The  first  require- 
ment  with  the  further  conditions  is  met  by  a  special  form  of 
arc  lamp  known  as  a  projector.  The  general  size  as  used  on 
the  Suez  Canal  is  a  20m.  one,  or  one  having  a  mirror  of  20in. 
diameter.  The  projector  consists  of  a  cylindrical  metal  body 
suitably  ventilat^,  with  at  the  back  a  parabolic  mirror,  and  in 
the  front  a  diverging  lense  giving  a  beam  of  light  of  about 
15deg.  Inside  this  projector  is  placed  an  arc  lamp,  which  is 
generally  fed  by  hand,  although  they  are  sometimes  arranged  to 
be  worked  automatically  in  the  same  way  as  an  ordinary  arc 
lamp,  and  sometimes  they  are  arranged  to  be  fed  by  hand,  but 
to  automatically  strike  the  arc  themselves.  For  this  purpose 
the  author  prefers  the  hand-fed  lamp.  Although  the  automatic 
striking  of  the  arc  is  very  handy  and  convenient,  still  it  means 
slightly  more  complication,  which  an  ordinary  quartermaster  or 
engineer  (and  it  is  generally  one  or  the  other  of  these  two  who 
runs  the  projector  through  the  canal)  will  not  understand.  On 
the  other  hand,  with  one  of  the  hand-fed  lamps  he  can  see  and 
understand  all  there  is  of  it,  and  kno?rs  that  he  has  to  work 
the  hand  feed  so  as  to  keep  the  two  carbon  points  a  certain 
distance  apart,  and  after  a  little  practice  he  can  do  this, 
and  keep  every  bit  as  steady  a  light  as  with  an  auto- 
matic lamp.  The  projector  case  is  provided  with  small  sight- 
holes  of  black  glass  at  the  sides  through  which  to  observe  the 
adjustment  of  the  arc.  Some  makes  are  fitted  with  an  arrange- 
ment of  small  mirrors  so  as  to  bring  the  image  of  the  carbon 
points  to  the  back  of  the  projector,  where  the  attendant  sits  to 
work  it.  The  projector  itself  is  supported  in  trunnions  on  a 
swivel  frame,  the  whole  arrangement  being  bolted  to  a  small 
railed  platform  or  cage,  which  can  be  hung  over  the  bows  of  the 
boat  (Fig.  8).  This  cage  is  fitted  with  clamping  screws,  by 
means  of  which  it  can  be  clamped  to  the  cut- water  of  the  boat, 
and  it  is  lowered  as  near  as  possible  to  the  watd^'s  edge.  It 
can  be  conveniently  slung  from  the  small  anchor  davit,  which 
most  steamers  have  now  fitted  in  the  bows.  The  projector  is 
fitted  with  horizontal  and  vertical  swing,  worked  either  by  hand 
or  by  worm  gear.  The  lamp  is  fitted  with  an  hand-wheel 
adjustment  to  centre  the  arc  in  the  focus  of  the  mirror,  and 
alr.o  with  the  feeding  gear  by  means  of  a  right  and  left 
handed  screw  on  which  the  carbon-hulders  work,  and  by  means 
of  which  they  can  be  approached  or  opened  out.  The  carbons 
incline  towards  the  lense  at  an  angle  of  about  45deg. ;  a  small 
metal  disc  is  fitted  in  front  of  the  arc  so  as  to  reflect  all  rays  back 
into  the  mirror  and  to  prevent  any  direct  rays  being  projected 
through  the  lense.  In  adjusting  the  carbons  it  is  also  best  to  bring 
the  centre  line  of  the  lower  carbon  some  3-16in.  to  jfin.  nearer 
the  mirror  than  the  top  carbon  so  that  the  crater  tend  to  face 
towards  the  mirror,  and  the  greatest  effect  be  obtained  from  the 
incandescent  crater.  The  quality  of  the  lense  is  very  important, 
a  good  Man  gin  costing  as  many  pounds  as  an  inferior  one  does 
shillings.  The  lense  is  composed  of  a  number  of  strips  of 
specially-prepared  cylindrical  glass  lense  held  in  a  gunmetal 
frame  hinged  to  one  side  of  the  front  of  the  projector.  This 
gives  a  fan-shaped  beam.  In  order  to  enable  the  bifurcated  beam 
to  be  used,  on  the  other  side  of  the  projector  is  hinged  another 
gunmetal  frame  holding  another  similar  lense,  but  with  a  middle 
panel  of  prismatic  diverging  lense  instead  of  the  cylindrical. 
When  therefore  it  is  required  to  change  from  a  fan-shaped  to  a 
bifurcated  beam  on  passing  a  vessel,  the  one  shutter  is  opened 
and  the  other  closed.  There  are  some  disadvantages  in  this 
arrangement — namely,  amongst  others,  the  risk  of  breakages, 
the  inconvenience  of  the  attendant  having  to  move  from  his 
seat  and  come  more  or  less  to  the  front  of  the  projector,  and 
also  the  possibility  of  the  arc  being  blown  out  while  both  doors 
are  open.  This  is  overcome  by  an  arrangement  that  the  author 
fitted  on  the  last  few  boats  that  he  had  pass  through  h  is 
hands,  in  which  the  front  of  the  projector  was  fitted 
with  the  bifurcated  lense,  but  on  the  black  segment  was 
pivoted    a  pair  of   further   prisms,    which  in  one  direction 


4{$S 


THE  ELECTRICAL  ENGINEER,  APRIL  15.  1898w 


■tood  ftt  right  angles  to  the  lease,  &nd  in  the  black  section, 
and  so  had  no  effect  od  the  beam,  but  which  when  tutned  in  the 
other  direction  tend  to  redirect  the  ray 6,  and  to,  as  ifc  were,  fill 
in  the  dark  section  of  the  beam,  thus  producing  the  full  fan- 
ahaped  beam.  Seeing  that  this  alteration  can  be  effected  by 
the  turning  of  a  small  lever,  which  can  be  led  to  the  back  of  the 
ppojectoFj  it  seems  a  much  simpler  manner  to  effect  the  required 
alteration  of  the  beam. 

Besidea  boats  that  make  the  Suez  Canal  passage,  a  large 
number  of  other  boats  carry  projectors  for  purposes  of  river 
navigation,  entering  harbours,  picking  up  moorings,  etc.,  at 
night.  In  this  case  the  projector  is  not  placed  over  the  bows, 
but  either  on  the  forecastle  or  on  the  bridge  ;  the  former 
poeition  is  the  most  suitable,  as  it  does  not  interfere  with  the 
steersman  to  the  same  extent,  it  being  almost  impoasible  to  see 
anything  clearly  through  the  beam. 

Other  Possible  Uses  of  ELEOTEicrrY  on  Boaed  Ship. 

l^p  to  the  present  we  have  been  practically  dealing  with  elec- 
tricity as  an  illuminating  agent,  but  the  time  is  not  very  far 
distant  when  this  will  only  be  one  of  its  many  duties,  as  every 
day  more  and  more  is  being  done  by  means  uf  electricity.  l*ime 
will  not  permit  of  going  fully  into  the  various  applications  that 
electrici^  can  be  put  to,  but  to  touch  roughly  upon  a  few  of 
fehem. 


vv\ir 


jf  la*  S.--aats  Osiift]  rrplsolor  oo  Bow  Cace. 

Klectrically-driven  ventilating  fans  are  already  very  largely 
used  in  almost  all  important  paasenger  boats  trading  to  the 
tropica.  They  are  also  used  for  ventilating  the  holds  of  petro- 
leum veaseU,  and  far  engine-room  ventilation  (Fig«  9).  A 
further  use,  to  which  at  present  they  have  only  been  put  to  a 
very  limited  extent,  but  which  gives  an  extensive  field,  is  for 
forced  or  induced  draught.  At  present  a  small  auxiliary 
engine  is  used,  but  an  electric  motor  requires  lees  attention, 
ma  be  put  in  a  more  or  less  inaocesaible  position,  and  ia  also 
more  eoonomical,  especially  if  the  ateam-pipee  are  of  any  great 
length. 

Then  there  are  the  pumps  and  condensing  apparatus.  As 
rogardi  a  centrifugal  pump  tn  particular,  an  electric  motor  is 
the  tdoal  motor  for  driving  it,  as  the  motion  is  |^en crated  as  a 
r^itary  movement  at  a  highspeed— exactly  theconditious  reijuired. 
A  ram  pump  is  not  of  quite  such  simple  adaptability,  as  the 
speed  of  the  motor  has  in  some  manner  to  be  reduced,  and 
this  has  to  be  done  through  either  worm  gearing,  pinion 
wheels,  etc. 

Coming  to  the  uses  of  an  electric  motor  on  dock,  aa,  for 
iaitiiiee»  the  winches,  capstan,  steering  gear,  etc.,  it  b 
astoniRhing  that  in  this  direction,  at  any  rate,  electricity  has 
not  made  greater  headway,  seeing  the  enormous  wjute  of  |)ower 
there  must  bo  in  the  network  of  steam  and  exhaust  pipes  that 
run  all  over  the  decka  of  a  cargo  ateamer.  It  is  ohvious  that 
with  olectrio  niolon  tlie  cables  ouukl  be  much  mure  eamly  run, 
in  a  far  tldkr  ittftuieri  and  in  positions  where  they  wuuld  be 


exposed  to  far  less  riak  of  damage,  i 
motor  moat  generally  employed,  these 
closed- in  type.  The  autJior,  for  meet  caeee 
not  exposed  to  any  risk  of  damage,  either 
the  weather,  dirt,  or  dust,  or  any  purely 
prefers  the  ordinary  open-type  macbioe«  wllicii 
appearance  is  exactly  like  a  dyoavia.  The 
preference  is  on  account  of  the  eaaier  dieaifi 
generated  in  the  machine,  and  also  the  fact 
and  commutator  are  open  and  more  eeeilj 
kept  in  proper  condition*  On  the  other  mua  ^ 
owing  to  the  nature  of  the  work  they  bai^^ 
positions  they  have  to  be  placed  in,  it  ia  imperatiTe  I 
or  even  watertight  motors  muat  be  employed,  la  ( 
motor,  although  the  general  principle  is  toe  aeoM 
the  motor  is  enclosed  in  a  caat'irf>n  box,  this 
forming  part  of  the  magnetic  cireuit  ol  the 
before  mentioned,  an  objection  to  theee  aatoni  araj 
of  heat  that  is  retained  inside  this  box*  and 
venience  of  adjusting  the  bruahes. 

Another  use  that  paaaengen  would  fiod  ef  \ 
venience,  but  which  the  author  believee  ham  Ol^ 
at  any  rate  been  introdaoed  on  board   ahifi,' 
beginning  to  be  largely  used  eleewhere,  ia  eUctrie 
cooking.     How  many  ladiea  are  there  who 
necessarily  stringent  rules  laid  down  by  all  tl 
panics,   prohibiting  the   use  of  methylated 


.  .^-' 


Ha  li.—aifvifiti  ««ah. 

heating  curling  irons,  etc,,  who  might  eo  eiflflljr  Itt 
having  an  attachment  in  their  staterooia  for  eti 
Apart  from  these  small  penomU  useii  lliefp  It 
extended  poasibility  of  the  more  or  leas  genetal 
entire  vessel  ;  it  would  certainly  ha?e  adratttages 
has  not,  in  the  way  of  more  eai^  handling,  aeala 
and  so  on.  Then,  again,  aa  regarde  noolmi^ 
by  certain  restauranta,  that  they  Oifl  eieet  m 
electric  cookings  even  when  they  have  do 
from  a  supply  company,  why  should  not  Uie 
board  shij),  when  a  staff  of  engineeie  era  alweye 
after  the  plant  in  the  moat  aoonomioal  manner 
A  year  or  so  ago  the  author  had  aomelhiQg  lo 
for  uaing  the  electric  current  for  pceffidiQg 
disinfecting  agent  for  fluehing  purueaee  md  get 
out  the  ship.  This  prooeea,  called  by  thm  bmm  el 
the  **  Hermite  "  system^  generally  conakta  of 
of  electricity  through  what  is  termed  an 
being  filled  with  salt  water.  The  aelioii  of  IIm 
deoompoaea  the  magneatom  chloridei  and  the 
chlorine  and  natcent  oxygen  or  oAooe  b  fotmed  eft 
pole,  this  chlorine  oompound  being  soluble  in  llMlii|i 
it  is  formed.  This  liquid  ta  psHeet|y  bualei 
residue  when  it  is  used  for  waahiiig.  It  eas  be 
and  bleach  clothing  without  anjjr  wnageto  IL  T^i 
solution  ako  oompTetely  deodoriaes  all  ptftrafyuH  tti 
system  haa  to  a  limited  extent  been  adejpled  ^f  I 
Government  on  some  of  their  troo|alkl|«  vtik  wmf  i 
id  it  ia  aatuffliahiag  thai  euMe  of  t^ " 
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fites  haf e  not  udopted  it,  oep«€iall7  those  trtMiing  out  io 
,  where  luch  An  anlimited  supply  of  an  harmless  bub 
1  di«infMtitig  agent  would  sure  to  be  much  appreciated* 
flVMitioti  ol  electric  piniiace«  or  launchea  u  one  that  has 
]  iQore  »tteotion  from  the  river  navigation  point  of 
kH  from  their  aapect  as  an  adjunct  to  the  equipment  of 
D-going  steamship.  Nevertheleaa,  nuch  an  addition 
1  often  be  found  of  very  great  service  for  running  aihore 
nt's  notice,  or  for  other  use*  where  it  would  not  be 
mg  op  iteam  in  a  eteam  pinnace. 
r  thing  that  aU  boata  that  have  an  electric  plaut  ahould 
fk  $  lupply  of  such  small  tools  as  electric  drills.  The 
s  of  9ucb  toola  cannot  be  understood  unless  it  has  been 
/  etperienced.  An  electric  drill  can  be  uaed  in  positions 
ntwooid  be  almost  impossible  to  use  a  hand  drill,  and 
Dtj^  breakdowns  could  be  repaired  in  a  fraction  of  the 
!  There  ii  no  doubt  that  in  such  a  case  as  that  of  the 
breakdown  of  the  "Unibria'*  some  years  ago,  if 
finilB  had  been  available  the  repairs  would  have  been 
I  ia  perhaps  one-fourth  of  the  time.  A  similar  tool  to 
» is  the  electric  deck  plane,  which  is  used  to  a  certain 
I  ahipyards. 


THB  BALANCING  OF   ENGINES.'' 

BY  JAMKS   WHITCHER,    A.LK.K 

Withit)  the  kst  decade  the  problem  of  engine  baiancing 
baa  taken  a  prominent  place  in  the  programme  of  engineer- 
ing politica.  The  demand  for  higher  piston  speed  in  engines 
for  marine  and  electrical  work  has  forced  it  much  to  the 
front*  80  that  the  scope  of  interest  in  it,  instead  of  being 
practically  limited  t^  locomotive  circles,  is  extended  over 
almost  the  whole  art  of  motor  engineering.  The  subject 
has  already  a  considerable  history ;  for  the  closing  years  of 
the  century  that  has  witnessed  the  triumph  of  the  engineer- 
ing instincts  have  brought  some  eminent  and  practical  men 
to  its  atndy,  and  it  ia  inevitable  that  the  practice  of  the 
coming  one  will  bear  the  impress  of  their  tbonght* 

I  have  found  it  difficult  materia!  to  form  into  a  paper  for 
public  discussion ;  and  on  that  account  I  hope  you  will 
excuse  all  shortcomings.  It  is  essentially  a  question  of 
mathematics  :    and  as  you  are  aware,  the   language   of 


^  fi 
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'  Ophir,"  from  a  Pholognph  by  John  Stusrt,  of  Olaasow, 


HttlHirtvitnU. —  When  first  electric  lighting  began 

ocied  on  board  shipt  Lloyds  took  notice  of  the  fact 

set  of  iuggeations  ;  within  the  last  few  years  these 

have  been  revised  and  made  into  rules.  All  installa- 

that  are  tit  ted  on  boata  olaased  by  Lloyds  have 

^ ,_.    \  their  rules,  iknd  the  contractors  have  a  form  that 

I  fitted  up  and  signed  to  this  effect.     The  contractor  also 

the  Board  of  Trade  as  to  the  signal  lamps  being 

fitted,  that  the  tint  of  the  glass  is  correct,  etc. 

on  the  subject  of  wiring,  the  question  of  the  effect  on 

touched   upon,  and  this  is  one  of   the   points 

be  very  carefully  ascertained  before  a  ship  leaves. 

00  ber  various  courses  with  and  without  the  dynumo 

]  ilso  with  the  various  combinations  of  lamps  near 

QQ  and  otf,  and  the   effect  on  the  compasa  noted. 

Bar  the  compasses  has  to  be  on  the  double -wire 

tometimes   it  ia  found  advantageous  to  go  even 

'  than  this,    and  to  twist   together  the   wires   so  as  to 

any  poasible  stray  magnetic  lines. 

ill  think  that  some  points  have  been  too 

apon^  and  others  of  perhaps  ecjual  importance 

iih  a  few  words,  but  an  endeavour  haa  been  made 

upon  the  points  that  are  rather  out  of    the 

ttldotrical  work,  while  other  points  of  perhaps 

but  which  ar9  better  known,  are  passed  over. 


mathematics  ia  confusing  and  tiresome  to  talk,  and  yet 
more  confusing  and  tiresome  to  listen  to.  At  all  costs  I 
have  striven  to  eliminate  the  algebra ;  ao  that  if  at  times 
I  appear  a  little  too  general  or  dogmatic,  you  will  under- 
stand the  reason. 

The  whole  science  of  balancing  is  founded  on  one  small 
axiom  in  dynamics,  which  I  may  state  thus  :  *'  No  motion 
of  mass  can  occur  without  a  compensating  motion  of  mass 
In  an  opposite  direction  so  that  the  common  centre  of 
gravity  shall  remain  undisturbed,"  Which  ia  as  much  as 
to  say  that  there  can  be  no  absolute  translation  in  apace  of 
mass  in  the  aggregate,  but  simply  interchange  of  position 
governed  by  the  law  of  one  immovable  centre  of  gravity. 

Coming  now  to  the  case  of  a  simple  reciprocating  engine — 
for  instance,  a  direct-acting  steam-pump^we  have  in  the 
operation  of  it  the  mass  of  the  pistons  and  attachments 
vibrating  regularly  to  and  fro.  Imagine  the  pump  to  be 
quite  free  in  space  :  then,  in  accord  with  the  above  axiom^ 
it  must  oscillate  likewise,  and  in  time  with  the  piston 
oscillations,  but  oppositely  in  direction.     The  amplitude, 

*  Paper  read  before  the  Manchester  Aasociation  of  Englneera* 


relative  to  a  fixed  point  in  epacCr  of  the  oscillations  of  the 
pump  frame  tnuat,  furthertnore,  be  to  that  of  the  piston 
oncillatfonii  as  the  mass  of  the  pistons  is  to  the  mass  of  the 
frame.  By  bolting  the  pump  down  to  a  foundation  we  can 
restrict  the  counter  oscillation,  but  by  no  means  can  it  be 
entirely  constmined.  The  amplitufle  merely  is  reduced, 
for  the  fixing  is  simply  the  mathematical  equivalent  of 
adding  the  mass  of  the  foundation  to  that  of  the  pump 
frame  and  thereby  diminishing  its  oscillation  in  proportion. 
Hence  we  perceive  that  in  a  broad  sense  there  can  be  no 
such  thing  as  an  unbalanced  engine,  for  an  engine  which  is 
not  balanced  in  itself  will  straightway  compel  any  mass  to 
which  it  is  anchored  to  perform  this  duty  for  it.  In  the 
narrow  mechanical  sense  we  define  a  balanced  engine  as 
one  in  which  vibratory  motion  of  the  frame  is  non-existent ; 
an  unbalanced  engine  as  one  in  which  there  are  frame  vibra- 
tions, which,  although  capable  of  reduction  to  infinitesimal 
dimensions  by  firing  to  massive  foundations,  can  never  be 
completely  suppressed.  In  other  words,  one  balances  its 
motions  in  response  to  the  will  of  its  designer  ;  the  other 
by  its  own  strong  will  in  the  way  that  comes  best  to  it 

Still»  design  can  have  a  say  in  the  latter  case  also,  for 
suitable  planning  of  the  foundations  brings  the  independent 
will  of  an  unbalanced  engine  somewhat  under  control,  so 
that  the  operation  of  its  ** automatic  balancing"  can  be 
guided  into  safe  ways.  Solid  foundations,  well  bonded 
together  by  the  holding-down  bolts  and  of  suitable  weight, 
will  ensure  the  reduction  of  the  vibration  to  amplitude 
innocuous  to  the  steam-pipe  and  other  connections;  and 
isolating  the  foundations  from  walls  and  footings  to  a  great 
extent  guards  against  destructive  effects  on  the  buildings, 
which  satisfies  requirements  of  many  cases.  The  magnitude 
of  the  vibratory  effects  exerted  by  a  single-crank  engine 
upon  its  foundations  is  easily  calculated.  For  instance, 
assume  that  a  horizontal  engine  of  lOin,  stroke  has  piston 
and  attachments  weighing  lOOIb.,  and  is  mounted  on 
foundations  which  together  with  the  engine  make  up  a 
total  weight  of  10,000lb, ;  also  suppose  for  the  moment 
that  the  C.G.  of  the  latter  mass  is  raised  into  line  with 
the  cylinder  axis  ;  then  the  vibration  amplitude  or  stroke 
will  be  ^\^m, ;  for  ^in.  :  lOin  :  :  lOOlb.  :  10,000lb.  Since 
the  C.G»  cannot  piuctically  be  in  line  with  the  cylinder 
axis,  a  tilting  action  will  be  produced  which  may  be  osti 
mated  by  means  of  diagrams ;  and  it  must  be  remembered 
that  movements  are  magniHed  at  points  the  farther 
removed  from  the  axis  of  tilting. 

We  assume  in  the  above  that  the  foundation  is  free  from 

its  surroundings,  and  where  the  vibrating  forces  are  hori- 

Eontal,  this  is  practically  the  case  for  every  foundation   not 

I  bonded  to  rock  or  walls  (which  become  in  such  event  part 

of  it).     For   it  is  evident  the  foundation  block  will  free 

itself  at   the   sides ;  and   for  such   small  movements,  the 

friction  upon  the  supporting  soil  is  little  or  nothing.     The 

tilting  action  adds   vertical   components   to   the   motion, 

which   do  not   isolate   themselves   from   surroundings  so 

readily.     V^et  in  sand  or  gravel  soils,  the  block  will  be 

almost  as  free  as  in  the  former  case,  for  the  rocking  motion 

tends  simply  to  shear  the  soil  in  cylindrical  or  spjiericjil 

turfaces  concentric  with  the  centre  of  rocking.     Therefore, 

I  in  designing  foundations  for   engines   unbalanced    in    the 

[lion7.ontal  plane,  it  is  only  safe  to  assume  that  the  sole 

restraint  on  the  vibrations  is  the  mats  in  iolid  and  rigid 

>  connection  with  the  engine  frame. 

Now,  vertical  vibrations  do  not  become  thus  isolateil  from 

,  surrounding  masses,  because  gravity  keeps  the  foundation 

I  ill   compressed    contjict   with    the   ground   supporting    it* 

Therefore,  more  or  less  of  the  sublying  ground  must  become 

involved  in  the  movements.     Here  we  arrive  beyond  the 

power  of  exact  iit\  >n  ;  we  cannot  say  to  what  extent 

the  amplitude  of  f  i.ition  vibnitions  may  be  reduced 

.by  the  furthi^r  mass  involved.   If  the  subsoil  were  absolutely 

'without  resilience  the  foundation  would  sink  deeper  at e^wh 

stroke  ;  but,  of  course,  it  has  some  resilience,  and  if  in  goo<l 

measure  wo  do  not  find  the  vibrations  much  diminished.    ! 

can  explain  this  bettar  by  bringing  on  another  section  of  my 

lubjeet 

At  the  British  Association  meeting  of  last  year,  Mr,  J, 
Swinburne   roail   a   paper  advocating   the   **  Mounting  of 
liSMchmery   on   Springs.'*     In   a   letter    to   Efipnrrring    I 
^  tb^  m^gmthD  on  tBooretical  and  practiail  grouiida.  ; 


My  practical  objections  were  jutt  eoough  ;   bol 
was  wrong,  absurdly  so  in  fact,  and  I  am  glad  of 
tunity  to  rectify  the  error     I  contended  that  It 
sible  to  isolate  vertical  vibrations  by  springs  m 
alleging  that  the  reaction  of  the  springs  os  ! 
would  equal  the  force  acting  u[K>n  thetiu 
true:   Imt  I  overlooked  the  fact  that  tha 
tends  to  vanish  as  the  engine  frame  is  mllowod 
move.     Thus  the  spring  reaction  is  simply  piro{ 
the  extent  by  which  the  springs  restrain  tba 
If  the  springs  be  of  long  range,  the  reaction  it 
small.     For  instance,  suppose   we  have  a   iliii 
engine  of  lOin.  stroke,  reciprocating  parla  w«ij 
and  the  bed  loa<Jcd  up  to  10,0001b.  total,  and 
springs  which  compress  lin*  fur  every  I^OOOrt 
They  would  be  compressed  lOin.,  and  with  a 
yQin.,  which  is  enough  to  complete  the 
reaction  would  vary  only  from  9,060lb,  to  10,C 
springs  of    very  short  range — say  sheets  oJF 
requiring  100,oboib.  to  compress  them  lin. — 
ordinary   conditions,   with    foundation    retting 
grotmd.    The  spring  reaction  vanes  ibeii  fitm 
lS,00Olb.,  assuming  the  support  remains  imiBOin 

Here  we  have  a  clear  illustmtion  of  the  effisetol 
suVbasis  for  foundations.  Sometimes,  tbcagjl 
fortunately,  we  are  brought  to  face  the  probtcoi 
vibrations  caused  by  unbalanced  engines 
property.  From  the  foregoing  we  porealira  CIm 
promising  procedure  is  to  make  our  foundatiot 
and  solid  as  can  be,  carefully  isolated,  and 
sub-bed  of  faggots  or  the  like.  Then  if  the  ■ab- 
drained,  the  trouble  ought  to  be  sootdiad ; 
foundations  become  partially  wat^boma,  lli«  l« 
of  vibration  is  as  liable  as  not  to  be  greatly 

There  is  a  perplexing  phenomenon  occurrJM 
in  connection  with  the  transmission  of  socb  wmn 
is  found  thiit  in  the  aggregate  immeiiia  laai 
vibratetl  in  an  appreciable  manner,  alllioqgll Ika 
cause  is  comparatively  small  The  axplaiiaSiM 
transmission  is  by  wave  motion.  A  oomplila 
waves  is  a  balanced  mechanism  in  itaelf,  dnca  li 
the  momenta  having  regard  to  direction  ia  nil 
the  disturbance  may  be  spread  tbrongb  imfliai 
without  much  restraint  being  exerted  cm 
vibrations. 

For  this  reason,  in  situations  favourabla  to  w 
mission,  vibration  may  become  very  tronUoKis 
This  18  the  case  in  ships,  where  it  somatimti  hi 
the  natunil  vibration  periods  of  the  bttll  art  ia 
with  the  vibrations  set  up  by  the  tioderbalaiMl 
at  the  working  sneed.  For  exampid,  if  iha 
perfectly  rigid  the  whole  mast  would  n 
taneously  by  the  engine  vibrmitont 
[>osing,  for  the  sake  of  dtamtti^  tht  m^ 
single  one,  the  stroke  or  ampliladt  of 
tion  :  the  stroke  of  engine  t  the  matt  of 
the  whole  mai^  of  the  ship.  HowtTer,  at  t 
not  so  rigid,  the  vibration  traTtli  from  tha  _ 
to  the  stem  and  backward  to  the  1149111.  Thtawa 
is  propagated  through  the  stfiKMirv,  and  if 
length  l>e  the  equal  or  a  multinlt  of  tht  wmv»4 
vibratory  momenta  of  the  ships  matt  halanot 
and  only  the  momentum  of  the  eoi^fne  frama 
balance  that  of  the  piston,  tbereforre  the  fiWi 
greatlv  augmented  in  amplitude  compared  with  I 
a  rigid  hull,  and  in  leas  degree  with  one  mh^n 
length  is  not  a  subniultiple  of  the  ship's  IttMrtl 
latter  event  part  only  of  tloe  momaBHsm  of  tht  I 
in  Imtaneing  the  mstoo  momtotiini. 

I  must  proceed  now  to  what  ii  parhapt  Iba  ■ 
tant  section  of  my  subject :    iht  tffaei  ol  iIm 
effort  ufK>n  the  bearing  pressurot  oa  tht  jminiili 
It  is  so  at  least  from  tht  point  of  viair  of  | 
designer,  for  it  is  the  mott  fofuidahla  nhtlaili 
of  continued  rttponta  to  the  call  for  hi^km  a 
think  you  will  agrat  with  ma  that  iha  not 
sideration  we  have  before   ni   to-nighl,   it 
whether  we  cannot  by  balandng  our  aaginaa  hQ 
Wiirking  conditions  of  tht  bearing  asnfMoa 
Coottder  the  cast  o(  a  tingla  aagiBa    At 
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ike  the  inertia  pressure  of  reciprocating  weights 
\  the  steam  pressure,  and  consequently  the  pressure 
itted  to  main  bearings  through  the  connecting  rod 
ink  pin  is  less  by  this  amount  than  the  pressure  on 
linder  cover.  Wherefore,  there  is  an  excess  of 
« forcing  the  engine  frame  in  an  opposite  direction 
motion  of  the  pistion.  It  is  this  force  which 
es  the  counter  and  balancing  oscillation  of  the 
fnune  already  alluded  to.  Having  two  masses  in 
we  have  two  inertia  forces  which  are  equal  and  in 
jrection  that  they  add  their  effects  on  the  bear- 
Hie  value  of  their  sum  depends  on  the  proportion 
D  their  two  motions.  For  suppose  the  mass  of 
fiame  and   foundation   is  M^  =  a  M^ ;   M^  being 

piston.    The  stroke  in  space  of  M^  is  y  =  ?,  where 

a 
»ke  in  space  of  M^.     The  nominal  engine  stroke  is 
!y  =  (a;  +  y).     The  value  of  the  combined  inertia 

If  a  =  1  or  mass  and  motion 


"■r{- 


I  on   bearings  -is 

a     dr  (x  +  y) 

oTT  dP~ ' 
6  frame  are  equal  to  those  of  piston,  the  inertia 
1  bearing  would  be  equal  to  that  due  to  piston 
oviog  over  its  full  nominal  stroke.  But  if  a  is 
bich  is  the  case  with  a  fixed  engine,  the  stress 
tates  very  closely  to  twice  that  value, 
rinbume,  I  think,  first  pointed  out  this  important 
establishes  the  very  momentous  principle  that 
cing  effort  of  a  fixed  unbalanced  engine  doubles 
a  stresses  if  there  be  no  cushioning  either  of  the 
oke  or  frame  stroke. 

:  the  first  half  of  stroke  the  inertia  pressure 
he  steam  pressure,  in  the  second  half  it  assists  it. 
ite  familiar  to  you,  it  is  not  an  altogether  evil 
of  the  engine  mechanism.  For  one  thing,  it  helps 
ract  the  explosive  violence  with  which  the  steam 
comes  into  action.  Were  the  parts  devoid  of 
e  looseness  in  bearings  would  be  taken  up  with  a 
srk  at  each  reversal  of  stroke,  unless  by  suitable 
i;  ol  the  exhaust  it  were  taken  up  previously  to 
ince  of  pressure.  To  minimise  ''knock ''  we  want 
dashing  "  of  the  mechanism  to  take  an  appreciable 
le  greater  the  arc  of  crank  travel  we  can  spread 
e  better.  Inertia  helps  towards  this. 
tly  the  best  result  obtains  when  the  cushioning 
Ay  proportioned  to  the  inertia  that  the  piston 
t  to  rest  slightly  before  the  crank  reaches  the 
nt  as  the  piston  speed  is  increased  the  inertia 
WM  beyond  control.  Cushioning  even  up  to  initial 
becomes  powerless  to  arrest  the  piston ;  and  it 
ssonly  the  usual  function  of  relieving  the  bearings 
:  the  inertia  stress.  The  initial  pressure  fails  like- 
art  the  piston,  which  is  accomplished  by  the  fiy- 
iTet  even  here,  when  there  is  plenty  of  flywheel 
» bavestill  a  favourable  condition  for  the  suppression 
,  since  the  piston  must  take  appreciable  time  to 

to  the  crank.  However,  despite  this,  in  quick- 
D  engines,  with  alternating  stresses,  the  period  for 
tions  is  so  shortened  that,  in  what  way  accom- 
;he  negotiation  of  backlash  (which  cannot  unfortu- 
t  diminished  in  proportion  with  the  period)  becomes 
fa  blow, 
is  the  speed-limiting  condition  in    double-acting 

By  means  of  forced  lubrication  and  other  devices 
to  the  reduction  of  backlash,  the  limit  has  been 
at  it  keeps  itself  in  evidence.  The  principle  of 
thrust  bearings,  associated  with  single-acting 
has  been  very  successfully  invoked  to  open  a  way 
Us  limit ;  but  having  done  so,  another  limit  is  met 
tnrely  close  on  the  first.  The  practical  difficulties 
oniDg  the  idle  return  stroke,  with  the  heavier 
ooceroed,  greatly  countervail  the  apparent  gain. 
m  diverges  from  the  straight  track  of  our  subject, 
ids  up  to  an  important  point  of  view.  We  have 
id  bearings  on  which  the  stresses  alternate  in 
,aod  others  on  which  the  direction  is  constant. 
sdd  a  Uiird  dass,  those  in  which  the  direction  of 
ites.  These  inclade  bearings  in  which  the  stresses 


rotate  continously  and  those  in  which  they  oscillate  over 
an  arc  of  the  circle.  An  example  of  the  latter  exists  in 
horizontal  engines,  where  the  weight  of  flywheel,  etc.,  tends 
to  keep  the  pressure  on  the  bottom  half  of  main  bearings ; 
also  in  vertical  engines  with  belt  pulling  sideways.  Isow 
it  is  obvious  that  such  bearings  are  proof  against  knock, 
particularly  if  the  rotation  of  stress  is  re^ar,  in  which 
case  they  compare  with  constant-thrust  bearings.  No  doubt 
some  of  you  have  noticed  that  in  horizontal  engines  with 
heavy  flywheels  there  is  little  knock  in  main  bearings,  also 
that  vertical  engines  with  horizontal  drives,  which  have 
troublesome  knock  at  light  loads,  sometimes  run  much 
smoother  at  full  loads. 

The  principle  of  rotary  bearing  stress  seems  therefore  to 
afford  a  feasible  method  of  passing  the  speed  limits  I  have 
above  mentioned,  providing  it  can  be  practically  applied. 
It  is  outside  the  purpose  of  this  paper  to  discuss  that  point, 
however,  although  it  is  of  interest,  as  we  shall  see  presently, 
in  discussing  methods  of  balancing,  that  alternating  stresses 
can  be  transformed  into  rotary  stresses  by  purely  dynamical 
means. 

We  must  pass  on  to  the  balancing  proper  of  engines. 
Analysis  of  the  motions  of  a  simple  engine  shows  that  the 
piston  movement  is  compounded  of  two — a  primary  com- 
ponent proportional  to  the  cosine  of  the  angle  of  crank 
from  the  cylinder  axis,  or  cosine  pt,  and  a  secondary 
component  proportional  to  the  cosine  of  the  angle  of  con> 
necting  rod,  or  cosine  <^.  The  former  component  is  what 
we  who  are  mathematically  inclined  call  a  simple  harmonic 
motion  ;  the  latter  is  also  a  harmonic  motion,  but  a  complex 
one — that  is  to  say,  it  is  compounded  of  many  simple 
harmonic  motions  into  which  it  can  be  analysed  if  desired. 

The  presence  of  the  connecting  rod,  or  secondary,  com- 
ponent greatly  complicates  the  problem  of  balancing.  The 
crank  or  primary  component  is  easy  to  treat  comparatively. 
For  this  reason  the  elimination  of  the  connecting  rod  itself 
from  the  mechanism  comes  within  the  scope  of  our  subject; 
but  I  foar  the  attempt  to  do  so  can  only  bring  out  the 
incomparable  value  for  its  purpose  of  the  connecting  rod  in 
every  respect  but  this.  Not  to  weary  you  with  devices 
which  are  practically  impossible,  I  take  it  that  the  slotted 
cross-head  is  the  only  mechanism  that  could  reasonably  be 
applied  as  a  substitute.  And  since  there  is  a  mechanical 
veto  against  subjecting  slides  transversely  to  heavy  alter- 
nating stresses,  and  furthermore  as  there  is  much  difficulty 
in  providing  adequate  bearing  surface,  it  falls  far  short  of 
the  splendid  simplicity  and  aptitude  of  the  link.  It  would 
be  least  objectionable  in  a  constant-thrust  engine. 

An  engine  with  a  slotted  cross-head,  which  is  the 
mechanical  equivalent  of  an  infinitely  long  connecting  rod, 
has  only  primary  crank  components  in  its  piston  motion. 
It  is  capable  of  perfect  balance  by  several  simple  and 
practical  expedients.  The  most  obvious  one  is  to  produce 
an  equivalent  but  exactly  counter  momentum  in  a  weight 
by  connecting  to  an  opposite  crank  through  a  slotted  cross- 
head.  Two  similar  engines  of  such  type,  coupled  side  by 
side,  with  cranks  at  lOOdeg.  are  in  balance  as  regards  what 
is  aptly  termed  "  free  force,"  or  the  tendency  to  vibrate 
bodily ;  but  the  forces  not  being  in  line,  there  is  a 
*' couple"  or  moment  about  a  centre  which  rocks  the  engine 
len]fi;rhwi8e. 

Unbalanced  vibrating  moments  cause  the  masses  involved 
to  swing  about  their  common  centre  of  gravity.  They 
are  not  generally  regarded  as  of  nearly  so  much  conse- 
quence as  "  free  force  " ;  but  consideration  shows  that  they 
may  have  very  similar  effects,  on  a  ship's  hull,  for  instance. 
The  skewing  stress  on  the  bearings  is  an  undesirable 
feature ;  and  the  alternating  deflecting  stresses  exerted  on 
any  shaft  rigidly  coupled  to  the  crankshaft  is  a  yet  worse 
result  of  their  presence.  The  prevention  or  balancing  of 
such  couples  forms  an  especially  onerous  section  of  our 
problem. 

A  much-used,  but  misnamed,  attempt  at  balancing  a 
single  engine  is  by  means  of  a  rotating  counterweight  set 
opposite  the  crank.  Now,  a  rotary  counterweight  cannot 
balance  a  linear  reciprocation.  Although  its  motion  in  the 
direction  of  engine  axis  corresponds  in  counter  sense  with 
the  piston  motion  of  a  slotted  cross-head  engine,  its  use 
introduces  an  equal  want  of  balance  in  direction  vertical  tA 
that  which  it  annuls  *,  ior  \t  Yiaa  axi  ^c!^v]A\mQX!\Q\v\TL^\t^ 


tion  vertical  to  dngine  axis,  so  that  the  result  h  simply  to 
ehange  or  rotate  tht  direction  of  the  free  force  through  a 
right  angle.  This  is  an  imporUnt  and  interesting  effect, 
etpeciallv  with  regard  to  lu  application  to  the  transforma- 
tion of  alternating  into  rolarj  bearing  itreases. 

The  journal  effect  of  a  counterweight  or  any  rotary  free 
force  applied  to  the  shaft  is  to  produce  corresponding  rotary 
•tress  on  the  main  bearings — ^a  valuable  property  in  the 
mechanism,  as  shown  already.  Bearing  on  this  point  it  is, 
I  think,  an  established  fact  that  a  rotating  counterweight, 
although  it  cannot  balance  a  single  engine,  has  yet  a 
vmluable  influence  on  its  working.  The  true  explanation 
of  this  influence  is  in  the  introduction  of  rotary  streaa,  and 
if  we  agree  to  regard  and  design  counter-weighting  in  this 
new  light,  I  am  sure  we  shall  find  it  of  immense  practical 
service.  The  rotary  stress  in  this  case  is  the  resultant  of 
the  steam  pressure  and  the  inertia  pressure,  the  line  of 
action  of  which  is  now  transformed  into  vertical  direction 
to  the  lino  of  action  of  the  former.  This  resultant  rotation 
of  stress  is  not  of  very  regular  character  except  under 
certain  conditions  of  cushioning  and  cut-off;  yet  it  is 
serviceable  in  a  degree.  The  influence  of  partial,  whole, 
and  over  counter-weighting  on  the  bearing  pressurea,  is 
well  worth  a  careful  study  ;  but  as  I  have  only  time 
in  this  paper  to  skim  over  details,  I  must  not  touch  on 
it  now, 

A  counterweight  not  in  the  same  plane  as  the  reciprocat- 
ing mass,  or  counterweights,  neither  on  same  radius,  nor  in 
same  plane  as  each  other,  cause  rotary  couples  or  moments, 
which  act  as  rotary  skew  stresses  on  the  bearings.  For 
reaaons  evident  from  the  foregoing,  such  stresses  are  of 
much  less  injurious  nature  than  those  due  to  simple  alter- 
nating moments. 

If  a  counterweight  be  set  at  other  than  ISOdeg.  angle 
with  the  crank,  or  if  its  momentum  be  made  greater  or 
smaller  than  that  eaaentia)  for  **  transforming  "  (by  which 
I  mean  the  attempted  balancing  before  mentioned)  the 
reciprocating  momentum,  we  have  a  resultant  of  linear  free 
force  and  regular  rotary  free  force.  If  the  counterweight 
momentum  be  one-half  of  the  reciprocating  momentum 
acting  on  opposite  radius  to  crank,  the  resultant  is  a 
constant  rotary  free  force  rotating  in  opposite  direction  to 
crank.  Evidently  this  could  be  balanced  completely  by 
ihfi  momentum  of  another  counterweight  revolving  in  the 
ttme  sense  on  the  opposite  radius.  If  practicable,  this 
would  form  another  metnod  of  balancing. 

(To  be  continued  J 


THE  BLECTRICITY  SUPPLY  OF  LONDON 

liY    A.    H,    PREECK,    A.M.I.(\K. 

At  the  ordinary  meeting  of  the  Institution  of  Civil 
Engineers  held  on  Tuesday,  April  5,  Mr.  W.  H.  Preece, 
CR,  F.RS.,  vice-president,  in  the  chair,  a  paper  w^is  rea<l 
on  "The  Klectricity  Supply  of  London,"  of  which  the 
following  is  an  abstract 

The  supply  of  electricity  on  a  commercial  scale  had 
been  started  in  Ix)ndon  after  the  passing  of  the  Act  of 
Parliament  in  1888,  which  amended  the  Act  of  1682, 
principally  by  extending  the  date  for  compulsory  sale  to 
the  local  authority  from  21  years  to  42  years.  In  1888 
many  companies  applied  for  provisional  orders,  and,  in 
determining  which  were  to  be  granted  powers,  and  the 
districta  over  which  the  powers  were  to  extend,  the  Board 
of  Trade  decided  that  competition  would  be  advantageous 
to  the  public,  and  that  it  was  adviaable  to  allow  one  direct- 
current  system  to  compete  with  one  alternating-current 
•yatem. 

There  were  now  in  London  11  important  companies 
and  five  veitries  supplying  electricity,  and  three  other 
companina  and  three  vestries  were  taking  steps  to  start 
works.  The  capital  invested  in  the  industry  amounted 
to  £6,000,000,  and  plant  was  insUlled  to  the  extent  of 
80,000  h.p.,  the  equivalent  of  2,000,000  8c.p.  lampe 
being  connected  to  the  mains.  The  total  annual  revenue 
was  £800,000,  and  the  total  annual  ex[K;nditure  £450,000. 

Of  the  syiitems  for  stipplying  electricity  in  Ixindon,  the 
alternating  current  was  applicable   to   large  areas   where 


consumers  were  scattered,  and  it  enabM  the 
works  to  be  established  by  the  riverdd^,  or  vte 
cheap  and   coal   was  easily  unlottd^d.    The 
using  this  system  were  the  City    ol    London 
the  Metropolitan  Com[)any,  the  Ixindoa  Elaetrii  * 
tion,  the  County  of  London  Company,  the  Ho 
Company,  the  Hampetead  Vestry,  the  Ulington  Ta 
the  Hammersmith  Vestry.  The  directr^current 
divisible  into  two  claases — the  high-proisura  i 
pressure.     In  the   former  rotary  HmnrfomM 
to  reduce  the  high  pressure  to  a  low  DrMm%  i 
latter  produced  ana   distributed   elecinciqr  lA  i 
pressure   at   which   it  was   supplied    to 
direct-current  systems  were  applicable  lo 
and,  with  the  use  of  hi^h  presaure^  to  iiatliffid'of| 
compact  areas.     The  chief  advmnta^  of  tkm  i" 
system  were  the  possibility  of  using  sionge  bal 
could  not  be  employed  with  the  altermiting>4 
greater  efficiency  in  distribution,  and  mftlar  m 
to  motive  power.     The  undertaldnga  m^  ^  V 
the  Chelsea  Company  (high-preiaui«)v  Owriiif 
Strand  Corporation  (high-preaaure),  ^^  ^^ 
poration,  the   St.    James's  and  Pall  Mall 
Kensington    and    Knightabridge    Compuiy,  ! 
Hill  Company,  the  St.  Pancras  Veetry,  and  iba  1 
Company  (at  one  works). 

The  generating  works  of  the  sevefml 
London  contained  many  interesting  featurea*  No  1 
20  different  works  had  been  erected.  The 
comprised  the  water-tube,  marine^  Laftcftahin«  { 
laneous  types  ;  but  the  preference  for  the 
was  very  marked.  The  works  were  liable  toi 
through  fogs,  and  the  quick-ateamiog  propcrtM  of  I 
of  boiler  were  of  great  advanlaA  Tlie  boil 
chiefly  by  hand  with  Welsh  coaC  but  in  the 
City  of  London  Company  and  the  Co<iDtT  of 
pany  mechanical  stokers  and  chnpir  eoaf  won 
use  of  extensive  svstems  of  sleua-npea  waj 
dispensed  with.  The  multiplicity  oi  ralrat 
sary,  and  the  number  of  valves  waa  boiu 
arrangements  were  made  as  simple  and  wile  m  It 
as  possible. 

The  present  tendency  was  towmrdi  tmpam  oC  I 
type  for  large  outputs.    The  high^ipeod  aofiiM 
used  for  larger  powers   than  750  o,p^     So&t 
however,  found  engines  of  350  h.p.  raffieMHtly 
the  most  convenient  unit  to  adopt     Tlio  d] 
similar  in  most  works,  and  wefo  alwrnyi 
to  the  engines.     Storage  by  tooondary  hiUoffiti 
extensively  employed  in  London,  aa  thw  ! 
hitherto  proved  expensive.     But  a  few  woffa 
entirely  for  maintaining  the  supply  aftar  mtdii 
the  daytime  in  summer.     The  author  gavo  Am  i 
test  of  a  small  marine  en^ne  and  altarnaiori  i ' 
combined  efficiency  to  be  85  5  per  canL     Tbo 
\Hbration  had  been  of  great  importaiico  id  Buuay 
cure  had  been  found  effective  when  onoo  tiIm 
set  up.     High-speed  engines  must  bavo  UiriS  i 
free  from  appreciable  vibration. 

The  favourite  methods  of  distfibottog 
to  transmit  current  at  a  high  prtMure  in  lioavi^  i 
cables   in   iron  pipes,  and  current  at  a  kr 
insulated  cable  in  stoneware  eonduita  or  ia 
armoured  and  hiid  direct  in  the  groand.     RaUMr  i 
little  used,  paper  and  jute,  impregnated  villi 
compounds^  having  been  exteaaively  adopted. 

The  usual  system  of   meaaiireiiiesit  of  the 
supplied   was  by  meter,  and  the  afomge 
per  unit.     The  average  charge  to  18M  i 
the  price  of  electricity  had  mod  redneed 
less  than  25  uer  cent,  eqoivileal  lo  e 
price  of  ^  from  4a.  to  3a.    A  enrre  wia  givw  I 
the  variations  in  the  price  of  gat  ibiee  187a 
price  had  varied  between  4c  and  2a. ;  it  was 
The  cost  of  generating  and  distribatlof 
been  greatly  nsduced  in  the  last  few  jrean.    Im  1 
seldom   supplied  for  lesa  than  4}d*  per  on^ 
coat  was  now  2jd<  to  3d     The  acttud  eoei  of 
wM  alx>ut  I  Ad.  per  unit,  and  tiie  eoei  of 
about  Id.    The  direct  carreot  via  ( 
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rat«  than  the  alternating  current  The  difference 
m  |d.  and  Id.  per  unit,  or  20  per  cont.  cheaper. 
l@8d  an  Important  eaquiry  had  been  held  by  the 
Tnde  regarding  the  maximum  pressure  permis- 
soDiumers"  premises.  The  result  of  this  enqiiiiy^ 
WM  to  increase  the  pressure  from  150  volts  to 

ymson  was  made  between  the  two  largest  com- 
London^namely,  the  City  of  London  Company, 
jplied  alternating  currentj  and  the  Westminster 
in^  which  supplied  direct  current  Both  companies 
'  the  same  number  of  lamps  connected  to  their 
iie  number  of  8-c.p.  lamps  connected  being 
ad  269,939  respectively.  The  capital  expended 
ctively  £045,829  and  £546,434;  the  annual 
9r  8^p.  lamp,  lis.  9d.  and  7s.  9d. ;  the  annual 
es  per  8-c.p.  lamp,  43.  and  3s. ;  and  the  costs 
-bd.  and  BB± 

ostry  was  growing  so  rapidly  that  most  under- 
d  to  seek  new  sites  for  generating  works,  and 
cy  was  to  erect  large  works  on  the  outskirts  of 
tiere  coal  could  be  conveniently  brought  to  the 
rhere  water  could  be  obtained  for  condensing. 
IB  granted  under  provisional  orders  were  limited 
tlie  compulsory  purchase  of  land,  and  further 
©  being  sough  b  by  some  companies  from  Par- 
tliat  they  might  be  placed  on  the  same  footing 
companies.  No  less  than  40,000  Lp.  was  now 
lied  in  London  in  order  to  meet  the  demand 
ty  in  the  immediate  future. 


TELEPHONE  STATISTICS, 


iwing  table  of  comparative  telephone  rentals 
id  to  in  our  last  issue*  It  is  prepared  by  the 
Uaphone  Company,  and  is  said  to  ba  corrected 
f  tins  year : 

ms  vary  from  £1.  7&  to  2  15    7***^No  charge  for  inatru- 

mentfi  or  ©rectioo* 
897-..  Pop,  151,t^...4    8  lI*..,No  charge  for  inatru- 

Subfl.     7,000  msDt^  or  erecttoa. 

[fcbird  Pop,    30,000 

rway)  ^qW        boo.. .2  id    0*.., No  charge  for  inetru- 
Second  con-  monie  or  efectioti, 

noetion 
Private  ........  J    5    0 

.«...„.  2  10    Ote£3,  lOi. 

„.„...  2  18    4 

,......,  Pop^  2a0,aX»..  1   19    0*.., limited     number    of 

calhi. 

...,^  3    Q    0  to  £0.  lOs. 

^  Ihe  &7»^e  payment 

iWBiBooly A  17    0*„  £5    first    year  ;    £3 

second  ;  32a.  after. 
600  free  callfl. 
«p  to  Pop*   222,231 

il997  8Siib«.     Ij400,^7  10    0  ...Entrance  fee,  33e. 
[mp  to 

11807  SSabi.  2,140.^7  10  0  ...Entrance  fee,  £2.  2m. 
imi'B  5    0    0 

2  10    0  to  £3.  Oa, 

2  10    0      \ And  id.  per  can. 

........  Sabft,  30,000*..2  10    0      jTrunklinesfeeeonly 

1b.  any  distance, 
I  Aalaod  Mm  One     exchange    tele- 

phone to  every  13th 
perion, 

,. .,  3    4    0  ...Town  or  country. 

Uan- 


mfl  4  12    2 


.PIqb  royalty  tl>  per 
C^tit.  and  WAS  pro^t' 
able. 


6 
20 


)  ...One  to  every  1,000  of 
the  population. 

IM  gdtierally,  £B,  £10,  £12,  £20.„One  to  ev«ry  l.OOUof 

the  population. 

Ua    of    Pop.  19«000 

^ Sabfl*       315.„5    0    0 


4    0    0 


..One  to  60  of  popula- 
tion ahowB  wnata  £5 
tariff  will  do. 

.«Id  «ou^  towni*  2 


New  Zealand   ,,.,,, 
Wellington  .........  Pop» 

Snba. 
Auckland  .«.,.,,.«...«    Pop. 

Sabs. 


45.000 
1,200., 

70,000 
725 


5    0    0 

.5    0    0 


On©  to  every  38  of 
population;  earningi 
£183,000  ;  outlay, 
£104,500  ;  profit, 
£79»000;  £54^000  of 
thie  hae  been  banded 
over  to  the  oonfioli- 
{  dat^  fund. 

*  So  muob  miflreproaentAtiofi  has  been  made  about  thoiO  places 
that  wbero  any  extras  are  charged  we  bave  Inserted  tbom. 
t  For  the  firab  fire  ^ean  1  la»  extra  ii  charged  per  auoumt 

In  conjunction  witb  tbe  sbove  the  statistics  prepared  by 
Mr.  J.  C.  Monagban,  of  ChemnitSj  for  the  State  Depart- 
ment are  of  interest.  He  saya  that  the  list  leaveB  out 
Norway,  Denmark,  Finland,  Great  Britain,  and  Portngal, 
because  those  people  put  down  no  answera  to  the  cards  of 
enquiry.    Turkey  and  Greece  have  no  telephones. 

No  nf  Inhabitants 

^'^''^^n-  mBtrumente.       ,*?  T^ 

telephone, 

S^reden     ..,,.,.....,.,......,. 42,354  

Switzerland 23,448 

Luxembyfg  ,....,.„„.*,...*.,,.,,....,..,  .„,.,  1,356  ....... 

Germaoy 131,577  ....*., 

Holland 7,900  

Belgiam    ...................................  ......  9,400  ....... 

France 31,681 

Austria  .,... 18,950 l»3ia 

Spain...... 10,810  , 1,597 

Huneary 8,458 2,168 

Italy 11,816 2,629 

Rueaia ., 16,050  . 0,98g 

Bulgaria   , ...  243  13,618 

Eoumania,.  .,. ., ,„ .......  337  16,042 


115 
1119 
160 
397 
615 
683 
1,216. 


FORTHCOMING  EVENTS. 


FRIDAY,  April  15. 

Inatitnllon  of  dvu  Xiisin«^r«-  —  Studente^  visit  to  tho 
Grand  Junction  Waterworks,  Hampton.  Train  from  Waterloo 
to  Hampton  ab  LIS  p^m* 

MoypAYj  APRTt  18. 

lf«(rt&«ni  Soel«(t]r  of  Eteetneftl  Xaglii^wnL— At  Palatine  Hotel, 

MahGhester,    at  8   p.m.,    **  CDmmercial  Forms   of   Electrical 

Resistancei  for  tijfhtmg  and  Power  Purpose*/'  by  Mr*  LL  B, 

Atkinson. 
Koftli-£aat    Ooaat    tnfltltntkw* — At   Literary   Society 'a   hall   ab 

Sunderland,    paper   on    *'  Cylinder    Ratios,"   by   Mr.   James 

Andrewi. 
S««(|«t7   4»f   Art*.»At  S   p.m*j   Cantor  locture  on   ^'Bouroea  of 

Commercial  Indiarubb^/*  by  Dr.  D.  Morrii,  C.MiG.  (Sret  of 

two  locturoB). 

ToKiDAV,   Apsil  19. 

InatltntloB  af  CMl  XnslnoM*. — At  3  p^m.^  discussion  on  "  The 
Eleotrioity  Sapply  of  London,"  by  A.  H.   Pr^oce,  A*MJ,C.E. 

Wednesday,  Afril  20. 

Soolety  of  Ar^--At  8  p.m.|  "Sta|^  Mecbaniflm,'*  by  Mr,  Edwin 
O.  Sachs. 

Thursday,  April  21. 

Xaitltityoci  of  Si^otrtoal  Sagtaeemk^At  8  P*^',  Biacueaion  on 

*^Co8t  of  Generation  and  Distribution  of  Electrioal  Enerf^y/' 
by  Mr.  Robert  Hammood. 
loeletr  of  Art«.—At  4.30    p.m.,    '*  Eeceat   Railway  Policy    in 
India,''  by  Horace  Bali,  M  J.C.E. 

Friday,   April  22, 
Koymi  Xnstltutloti.^Albemarle^Btroetj  at   3  p.m.,    "The  Reoenb 

Eclipse/'    by    W.    H.     M.    Cbriitio,    C.B.,    M.A.,    F.K,S., 

Astronomer  Royal, 
F&yaioal   BtHdvtf, — At  Barlington   Houho,   at   5    p.m.,    *' Un    a 

Method  of   Viewinf?  Newton's  Rings, "  by   tbe  Rev.    T<  C. 

Porter. 
InaUttitloii  of  QivU  Efifi^e^rfl,— At  8  p.m«,  Btudonts'  mooting. 

"New  Cut  a  win  gb  ridge,  Swantea,     by  Mr.  M.  W»  Henty, 

Stud.In«t.G.E. 


Now  CatAloffuo.— We  hATe  received  from  James  White,  of 
QIaegoWf  a  now  list  of  Lord  Kelvin's  electrical  instruments  for 
laboratory  and  oentral^ataUoo  use.  These  inttrtamente  are  gone- 
rally  io  well  known  that  individual  mention  seem^  unnecessary, 

but  the  liBt  ia  meet  valuable  aa  a  price  list  and  also  for  its 
explanation  of  the  dotaiU  and  uaes  of  the  various  i as tr amenta. 
We  notice  that  in  the  present  list  inntruments  other  than 
electric  aro  included.  Amongst  tbeee  is  the  Thomson  steam- 
ongme  indicator,  which  baa  a  special  parallel  motion  for  th« 
pencil,  and  h  recommended  for  higb-Bpeed  engine».  Tacho- 
meters, ipoed  indicators,  tbermomotori,  and  pyrometers  complete 
the  catalogue.  At  the  end  will  be  found  a  table  of  feet  charged 
by  the  Board  of  Trade  for  standardising  and  testing  metortj  OtO. 
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ELECTRICITY  AS  k  CmUSBt 

The  electric  telegraph »  or  a  complete 
system,  in  an  unsettled  coaatry  givist 
advantages  when  organisinK  th*^    '   ^ 
government.    The  valae  of  elect  i 

has  been  most  fully  appreciated  by  the  Bnl 
Africa  Company,  and,  a,s  their  report 
two  years  shows,  the  clirect^^rs  are 
expense  in  developing  their  telegraph 
a  modem  ci\ili8er  the  telegraph  p 
making,  and  keeps  the  various  outljri 
complete  touch  vrith  the  headquarters  of  the 
Of  course,  in  the  event  of  a  rising  of  the  n 
as  Rlunlesia  luis  had  experience  of,  the 
cut  and  communication  interrupted,  but 
the  interruption  gives  the  signal  that  t 
occurred  in  a  certain  district.  The 
extract,  under  "  Roads,  Telegraphs,  Telepl 
Postal/*  from  the  report  in  quesii< 
giowth  of  the  various  systems  during 
years.  Thus  **  The  total  mileage  of 
maintained  by  the  company  is  2,280. 
have  been  made  between  Umtali  and  M 
between  l^intali  and  Inyanga.  The  I 
being  continued  alon^  the  telegraph 
on  the  Zambesia,  and  will  he  ml 
now  being  constructed  from  Rahsbury, 
Abercorn  and  Matoko  districts.  From 
a  road  is  being  made  to  Baroiesland, 
ma  Tenka.  The  company's  telegraph 
increased  by  126  miles  in  1B96  and  by^ 
1897.  On  September  30,  18i>7,  1,856 
and  2,583  miles  of  wire  had  l)eeii 
total  amount  expended  by  the  company 
graph  construction  up  to  March  31, 
£139,677,  and  the  net  profit  far  Iba 
year  endiuji^  on  that  date,  after  deduetic 
of  maintenance,  was  £13,^91.  Mah 
forts  in  Matabeleland  have  beeu 
Bulawayo  by  telephone  lutes,  all  of  ' 
been  erected  by  the  company's  poUee. 
mileage  of  these  is  182  milei.  A 
change  has  been  erected  in  Bulawayo. 
for  an  exchange  at  Salisbury  has  beea 
and  an  order  for  material  for 
Umtali  is  being  executed.  The  eeolio 
iVfrican  trans^continental  lino  between 
and  Tete  was  destroyed  during  the  oftltti 
ances,  and  baa  been  replaced  by  a 
Umtali  to  Tete,  which  follows  a  more 
and  is  now  completed.  A  portion  of  the 
has  been  restored  as  far  as  Masoe, 
progress  is  being  made  with  the  iine 
British  Central   Africa   Protectorate  lo 

ganyika,  which  has  been  -^  ted  to 

distance  of  *263  miles  i  i    Ulanly: 

miles    north    of    Umtali— and    is 
pushed    forw^ard.     The    section 
has  been   of  the  utmost  eervice   to 
tration    and    to    the    Imperial   lepfeaeQl 
the     British    Central    Africa    Proteeloi 
mail    services    throughout    Kbodeeta 
greatly  improved*    Begubr  oommnnicai 
SaUsbury  and  Bulawayo  and  the  ootl 
and  a  monthly  service  with  Bi 
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established.    The  time  taken    by  mails  to  reach 

England  has  now  been  reduced  to  three  weeks  from 

J  Bnlawayo  and  four  from  Salisbury/*     This  extract 

I  ihows  the  rapid  development  of  the  company  under 

I I  strong  and  autocratic  directorate.  We  trust  that 
[flie  forthcoming  general  meeting  will  endorse  the 
[|reyions  policy  of  the  Board  by  keeping  them  in 

office,  and  that  the  project  of  a  complete  telegraphic 
f  connection  up  to  Egypt  may  thus  be  carried  out. 


EDINBURGH  LIGHTING. 


The  Progress  of  the  Electric  Light  in   Edin- 
[  Imi^h "    was  the  subject   of  an   address   delivered 
fore  the  Edinburgh  Association   of  Science  and 
on  Monday  last  by  Bailie  Mackenzie,  the  con- 
of  the  Electric  Lighting  Committee  of  that 
The  night  of  the  lecture  was  appropriate, 
it   was   the  third   anniversary   of  the   opening 
Bmony.       Referring     to     the     opposition     met 
when   it   was  proposed    to    municipalise    the 
etric     lighting,    the    lecturer    said     there     was 
doubt    now    but    that    the    right    course   was 
[>pted.     He  then  explained  the  great  advantages 
be  Edinburgh  undertaking  enjoyed,  such  as  most 
ensive   street-lighting,   a  large    hotel   and   club 
polation,  and  also  good  shop  districts.     All  these 
re  helped  to  give  Edinburgh  the  lead  in  the  way 
low    first    costs,    but     apart     from    these    the 
obtained    in    the    first     instance    the    best 
ional  advice,   and   also  acted  on  the  advice 
This   last   point   seems,  perhaps,  a   trivial 
but     so     many     towns     after    consulting    a 
engineer  pare  down  his  schemes  by  refusing 
grant  funds,  and  otherwise  hamper  the  under- 
As  regards  Edinburgh,  Bailie  Mackenzie 
attention  to  the  fact  that  the  consumption  of 
had  increased  in  spite  of  the  large  amount  of 
ic  lighting  done.     He   also  pointed   out  that 
were  now  an  equivalent  of  one  hundred  and 
f-€ix  thousand  eight-candle  lamps  on  the  mains, 
against  two  thousand  on  the  opening  night  three 
ago,  and  that  the  Corporation  had  been  enabled 
\  reduce  the  price  of  the  current  from  time  to  time 
I  it  had  just  been  proposed  that  the  price  should 
threepence  halfpenny  per  unit  for  lighting  and 
\  halfpence  per  unit  for  motive  power. 


lie, 


CORRESPONDENCE. 

**  On*  nuui'f  word  U  no  man'f  word 
JwttM  noodfl  thai  both  bo  hoitrd." 

GAS  V.  ELECTRICITY. 

Sib, — My  repfy  to  the  note  you  append  to  my  last  letter 
^  if  I  found  a  WelBbach  lamp  giving  25  c.p.  (the  volume 
'  (pa  required  in  England  is  3^  cubic  feet  each),  I  would 
7  It  was  giving  100  per  cent,  more  light  per  cubic  feet 
ooold  be  obtained  widi  the  standard  burner.  But 
nit  me  to  ask  this  question,  what  would  you  sav  if  you 
■d  Ihat  an  incandescent  lamp  after  500  hqurs  service 
ik  25  per  cent  more  watts,  and  withal  gave  a  candle- 
irer  20  pcnr  oent  less  than  at  the  beginning  ?  I  would 
/it  was  giving  50  per  cent  less  light  per  watt. — Yours, 
B,  G.  K.  Grieve. 

[We  duNild  say  that  if  hiffh-eiEciency  lamps  had  been 
H  in  the  first  instance,  Mr.  Grieve  haa  still  over- 
the  eost  of  electric  lighting. ~£d.  E.  £.] 


BE  ALEXANDRA  PALACK 

Sir, — In  giving  notices  the  last  two  weeks  re  tramway 
being  laid  at  the  above  palace,  evidently  you  forgot  to 
mention  that  the  lighting  and  motor  power  of  the  palace 
and  grounds  is  being  carried  out  by  me  on  behalf  of  my 
company. 

We  are  running  at  a  voltage  of  250  volts,  and  the  work 
is  being  done  according  to  the  Phosnix  Fire  Insurance 
rules.  The  motive  power  employed  includes  two  10-h.p. 
-nominal  Crossley  gas-engine  and  a  20-h.p.  nominal  com- 
pound Fowler  undertype  engine.  The  dynamos  and  motors 
are  our  own,  and  specially  made  at  our  works  at  Brentford. 

The  arc  lamps  used  are  by  the  British  Blahnik  Arc  Light 
Company,  Limited. — Yours,  etc., 

(The  Acme  Motor  and  Traction  Company). 
Per(;y  Huddleston. 


THE  PACIFIC   CABLE  QUESTION. 


The  following  is  a  most  valuable  article  on  the  question, 
which  appears  in  the  Times  of  Monday  last.  Many  of  the 
facts  in  it  we  have  given  before,  but  the  riswnU  of  them  as 
below  is  of  great  interest : 

The  development  of  events  in  the  Far  East  and  the  addi- 
tion of  Wei-hai-wei  to  the  list  of  British  posts  on  the  Pacific 
lend  special  interest  to  the  renewal  of  activity  with  regard 
to  the  construction  of  swifter  means  of  communication 
between  the  scattered  British  communities.  The  Australian 
premiers  in  conference  have  agreed  that  if  Great  Britain 
and  Canada  will  contribute  two- thirds  of  the  cost  of  a 
Pacific  cable,  Australasia  should  contribute  one-third.  In 
Canada  au  influential  deputation  has  waited  on  the  Premier 
and  laid  before  him  a  proposal  that  a  Pacific  cable  trust 
should  be  created  under  authority  of  the  Parliaments 
interested  in  the  scheme,  with  power  to  raise  the  necessary 
funds  and  proceed  to  the  construction  of  the  cable.  In  this 
country  it  is  understood  that  as  soon  as  the  Australasian 
and  Canadian  colonies  shall  agree  in  manifesting  a  strong 
desire  for  the  construction  of  the  line,  any  proposal  which 
they  may  make  to  that  effect  will  receive  at  least  favour- 
able consideration. 

The  need  for  a  Pacific  cable  is  becoming  every  day  more 
potent,  and  the  rule  which  applies  to  all  other  commercial 
enterprise  will  no  doubt  hold  good,  that,  when  the  advan- 
tages of  a  new  opening  have  become  fully  apparent,  if  one 
man  holds  back  another  will  certainly  come  forward  to  profit 
by  the  offered  chance.  That  a  Pacific  cable  will  be  made 
before  long  is  hardly  open  to  doubt.  The  question  with 
which  the  Imperial  and  Colonial  Governments  are  playing 
is  whether  that  Pacific  cable  shall  be  in  British  or  in  foreign 
hands.  The  position,  very  briefly  summarised,  is  as  follows  : 
Commercial  civilisation  has  been  spreading  eastward  and 
westward  from  its  more  active  centres  till  at  both 
extremities  its  extension  has  reached  the  shores  of  the 
Pacific.  It  finds  the  largest  ocean  of  the  inhabited  world 
as  yet  untraversed  by  a  single  line  of  telegraphic  communi- 
cation. When  the  West  wishes  to  communicate  with  the 
East  or  the  East  with  the  West  across  the  dividing  water, 
the  message  has  to  be  sent  backwards  round  two  hemispheres. 
Yet  swift  communication  is  the  soul  of  commerce,  and 
commerce  is  the  soul  of  every  flourishing  modern  com- 
munity established  on  the  shores  of  the  Pacific.  The  British 
communities  of  Canada,  Australia,  and  New  Zealand, 
the  Western  States  of  America,  the  scattered  island 
populations  now  first  coming  to  importance,  are  in  their 
nature  industrial  before  anything.  The  name  of  the  East 
Indies  is  almost  synonymous  with  trade.  Japan  has  passed 
through  an  industrial  second  birth.  Russia  is  pushing 
industrial  enterprise  on  the  northern  Asiatic  coast.  France 
has  not  shrunk  from  heavy  cost  to  establish  a  commercial 
footing  on  the  south.  Germany  has  made  her  latest  move 
in  the  interests,  we  are  asked  to  believe,  of  the  protection 
of  her  commerce.  Thus,  north  and  south  and  east  and 
west,  the  ocean  is  surrounded  by  rival  nationalities.  In 
presence  of  these  waiting  powers  indications  are  dven  that 
the  immense  commercial  field  of  China  is  about  to  be  throwu 


46^ 


THE  ELECTRICAL  ENGINEER,  APRIL  16,  189^. 


open.  Initandy  the  waters  of  the  Pacific  art  alive.  The 
military  and  political  movements  which  have  taken  place 
are  but  the  forerunners  of  other  intercourse.  To  suppose 
that  the  competing  communities  will  remain  indefinitely 
without  the  means  of  telegraphic  communication  so 
eeaential  to  the  success  of  individual  aims  is  to  ignore  all 
the  teachings  of  experience.  Under  the  protection  of  one 
power  or  another,  a  cable  connecting  the  linos  of  the  eastern 
with  the  west*,  rn  and  of  the  southern  with  the  northern 
continents  will  certainly  be  made.  All  that  is  doubtful  is 
whether  that  power  will  be  British,  We  have  declared  our 
policy  in  those  seas  to  be  commercial  Here  is  a  step  of 
evident  commercial  advantage  to  be  taken,  and  as  the 
matter  at  present  stands  the  most  decided  utterance  which 
appears  to  have  been  made  upon  the  subject  is  to  be  found 
in  a  communication  received  by  the  Hawaiian  Government 
in  the  first  week  of  February,  to  the  effect  that  the  French 
cable  connecting  Australia,  vid  New  Caledonia,  Tabittf  and 
the  Sandwich  Islands,  with  San  Francisco  will  immediately 
be  laid.  If  this  information  is  correct,  such  a  Pacific  cable 
would^  of  course,  be  under  the  immediato  control  of  France 
and  the  United  States. 

The  cost  of  an  all-British  cable  connecting  Canada  with 
Aastralasia  would  be  about  £1,500,000.  The  construction 
has  been  tendered  for  by  competent  contractors  at  that 
figure.  It  has  been  estimated  that  a  diversion  of  less  than 
half  the  existing  telegraphic  business  of  Australasia  with 
the  northern  hemisphere  to  its  line  would  render  it  fully 
self-supporting,  and  as  the  telegraphic  business  of  Austral- 
aaia,  which  is  rapidly  increasing,  would  of  necessity  be 
stimulated  by  increased  facilities  for  communication  with 
growing  markets,  the  presumption  is  that  a  great  deal 
more  than  the  rec[uired  quantity  would  in  the  course  of  a 
few  years  pass  over  the  Pacific  cable.  The  trunk  line  of 
cable  once  established,  branch  lines  can  easily  be  con- 
structed to  connect  it  with  important  points.  One 
terminus  under  British  protection  in  Australasia  and 
another  in  Canada,  one  branch,  if  necessary,  to  join  the 
San  Francisco  connection  with  Hawaii  and  another  to 
Japan  and  the  China  ports,  would  create  a  British  network 
of  cable  communication  which  would  for  a  long  time 
to  come  meet  the  principal  commercial  needs  of  the 
Pacific.  Interest  at  3  per  cent  on  the  whole  initial  cost  of 
the  Canadian  and  Australian  line  would  be  covered  by 
£50|000  a  year.  To  guarantee  working  expenses  and  the 
necessary  loan  would  in  no  circumstances  entail  more  than 
A  trifling  expense  upon  the  guaranteeing  Governments^  and 
if  the  apparently  reasonable  anticipation  of  commercial 
saocess  prove  to  be  well  founded  there  will  be  substantial 
profit.  The  benefit  to  British  commercial  interests  cannot 
De  a  question  of  doubt.  The  most  practical  proposal  which 
has  been  formulated  for  consideration  is  that  the  five 
Governments  of  Canada,  New  Zealand,  New  South  Wales, 
VictonX  and  (jueenaland^  or  any  four  of  them,  shall  enter 
into  a  joint  arrangement  for  establishing  an  electric  cable 
across  the  Pacific,  sharing  equally  in  costs  and  profits,  and 
that  the  Imperial  Government  shall  be  invited  to  guarantee 
or  lend  one-third  of  the  capital,  or  assist  in  such  manner  as 
the  home  authorities  may  determine  The  original  suggestion 
in  connection  with  this  scheme  was  that,  if  it  were  accepted, 
the  official  representatives  of  the  Colonies  in  London  should 
be  charged  with  the  duty  of  ascertaining  how  best  to  carry 
out  the  proposal.  The  present  proposal  would  apfiear  to 
be  that,^  in  the  event  of  the  acceptance  of  this  or  some 
alternative  scheme,  a  trust  should  be  formed  for  the 
purpose  of  carrying  it  into  effect. 

It  has  been  the  fashion  to  treat  the  Pacific  cable  scheme 
as  one  of  impressive  magnitude.  As  a  matter  of  fact,  it  is 
scheme  of  wide  utility,  but  of  financial  dimensions  so 
modest  that  one  rich  man  could  proceed  to  the  construc- 
tion of  the  cable  out  of  the  resources  of  a  private  fortune. 
The  matter  might,  indeed,  be  safely  left  to  the  operation  of 
priTate  interest  but  for  the  fact  that  in  the  present  some- 
what exceptional  condition  of  affairs,  when  all  eyes  are 
turned  to  the  Far  East,  time  may  become  a  question  of 
importance.  The  first  Pacific  cable  has  not  only  the  best 
chance  of  being  successful  in  itself,  it  must  also  have  the 
effeet  of  delating  the  construction  of  rival  lines.  If  the 
British  cable  is  to  hold  the  field,  it  should  be  made  without 
diUj. 


ELECTRICilL  QENBR&TIMG  STATi 


As  an  outcome  of  the  recent  meeting  of  Uia 
Allied    Trades    Section  of    the  Chamber  of 
referred  to  in  our  '*  Notes,"  the  following 
sent  to  all  the  London  local  authorities : 

"Elbctricai.  Ekemy, 
**Gineratin^  Stations  attd  Supplf. 
**  Dear  Sir,— I  am  directed  by  the  Elec 
Trades  Section  of  this  Chamber  to  send  yoa  tor 
mation  an  excerpt  from  the  minutes  of  their 
on  March  24,  and  to  express  the  hope  that  yoo 
such  action  in  regard  to  this  matter  as  yon 
advisable.     1  shall  be  glad  to  hear  from  you  •• 
action,  if  any,  will  be  taken  by  you. 

(Signed)  Ken  ate  fi.  Murray, 

Excerpt  fram  Minui€4  abot^  referred 
The  Chairman  called  the  attention  of  Um 
appointment  of  a  Joint  Committee  of  the  Hi 
and  Commons  to  consider  and  report — 

1.  Whether,  notwithstanding  the  provisioos  ol 
(1)  of  the  Electric  Lighting  Act,  1882,  powetv 
given  in  any  cases  for  acquiring  land  eon 
generating  stations;   and,  if  so,  under  wfaal 
respects  liability  for  nuisance, notices  to  su^ 
and  otherwise. 

2.  Whether  compulsory  powers  of  ao<|iiii 
generating  stations,  if  proper   to  be  giren    m 
should  be  given  where  the  proposed  site  is  oat 
area  of  supply. 

3.  Whether,  in  case  of  a  generatifig  ttatioi 
acquired,  not  being  situate  within   the  arw   ol 
power  should  be  given   for  the   breakii 
between  the  generating  station  and  tht 
area  of  supply. 

4.  Whether  powers  should  be  given  in  any  tarn 
supply  of  electrical  energy  over  an  area  ioctwiiiiig 
of  numerous  local  authorities,  involving  pUaloC  mU 
dimensions  and  high  voltage ;   and  if  sach 
properly  given,  whether  any,  and  whatt  oonduiuiii  i 
imposed  :  (a)  with  respect  to  system  and  plant,  aar 
construction  and  location  of  generating  station^  in 
the  ^lowers  of  purchase  conferred  upon  local  antboi 
Sections  2  and  3  of  the  Electrical  Act>  1 
respect  to  the  relations  of  the  promoters  to 
takers  and  to  local  authorities  within  parts  oI 

6.  Under  what  conditions^  if  any,  ought 
conferred   upon  promoters    seeking   to    supply 
energy  to  other  undertakers  and  not  direciljr  to 

After  considerable  discussioii  the  foUowiiig 
were  unanimously  adopted  : 

1.  That  the  Electrical  Section  of  the  Loodoii 
of  Commerce  is  of  opinion  that  the  principle  of  ih§ 
to  the  Joint  Committee  of  the  Houses  of  Lords  and  C 
on   Electrical   Energy  (Generating  Stations  and 
should  be  supported 

2.  That    the    various    munieipalitiia    and    c 
interested  in  electric  lighting  \m  liked  to 
principles    contained    in    the    roferaooe    lo 
Committee. 

3.  That  a  committee  be  appointed  (wttb  pcwer 
their  number)  to  take  such  aetioii  with  V9gm  l»  tk 
of  the  Joint  Committee  as  may  \m  deeoiid  adviMll 
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TELEGRAPHY  ACROSS  SPACER 

BY   SILVANVS   P.  TnOMFSOXi   t 

Thore  is  no  suoh  thing  as  wirelsM 
send  sigii&ls  for  a  diataace  ef  a  yard  of  tM 
but  in  all  the  reeent  sQeQeseful  atlMiipls  to 
tii«ce,  whether  by  slectrte  waves  or  by  oUler  mi 
UMd.     Tbej  do  iio%  indiied*  ruo  from  the 
the  reoeiving  station,  but  are  uaod  as  hsse  U 
in  the  case  of  the  loofr^t  diataooe  jfll  fsasheil  Im 
hy  electric   ir»v««— 13   miles 
mum  diatanoe  attained  in  the 
the  length  of  the  wires 
l^OOOft.     As  will  be 


Fapw  read  beloce  tlie  Soeiety  ai  AxU,  Umk  n,  Ifl 
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It  an  iiaed  to  serve  either  as  bMe  lines  or  as  base  areas  in  the 


Setting  aside  the  mediasyal  myth  of  a  sympathetic  magnetic 
■(faph  with  two  mere  compass  needles  to  point  to  letters 
iged  around  a  dial,  there  are  three  generic  methods  by  which 
us  been  found  possible  to  signal  across  space  without  any 
•etly  communicating  wire  or  cable.  These  may  be  con- 
liently  dasaified  as  follows  :  (1)  conduction  methods  ;  (2) 
loction  methods  ;  (3)  wave  methods. 

I. — Conduction  Methods. 
rheee  methods  depend  upon  the  use  of  water  or  earth  as  a 
MM  of  conducting  a  fraction  of  the  electric  current  from  the 
m  line  at  the  sending  end  to  the  base  line  at  the  receiving  end. 
ftam  the  earliest  days  of  telegraphy  it  has  been  a  familiar 
t  tliat  either  earth  or  water  might  serve  as  a  return  circuit 
'  an  electric  current,  and,  under  certain  circumstances,  that 
nab  oonld  be  sent  even  with  an  absolute  gap  in  the  metallic 
s,  if  there  were  provided  by  means  of  earth  or  water  a 
Bciently  flood  path  to  enable  current  in  adequate  amount  to 
received  Deyond  the  gap  in  the  line.  This  method  has  some- 
MB  been  csdled  the  leakage  method,  since  it  depends  upon 

I  cireiimstance  that  electric  currents  flowing  in  a  conducting 
diom,  aiieh  as  water  or  moist  earth,  do  not  flow  exclusively  or 

II  mainly  along  the  path  of  least  resistance,  but  spread  out, 
M  flowing  along  paths  of  greater  resistance.  If  current  enters 
nndiieting  stratum  at  any  point  by  a  single  electrode.  A, 
i  leaTes  it  at  some  other  point  by  another  suitable  electrode, 
■ooie  of  the  current  will  certainly  flow  straight  from  A  to  B  ; 
i  iiie  greater  part  will  not  so  flow,  but  will  stream  around 
■I  A  to  B  in  long  curving  paths.  If,  then,  two  other  electrodes, 
Hid  D,  are  inserted  in  one  of  these  stream  paths  at  a  distance 
m  A  and  B,  some  of  the  current — perhaps  only  a  small  per- 
■tue  of  it—  may  be  picked  up  by  a  metallic  line  joining  C  to 
,  Hence  it  is  possible,  using  A  B  as  a  sending  base  line,  to 
ml  to  C  D  as  a  receiving  base  line  at  a  distant  place.  The 
Of  limits  to  this  method  of  telegraphy  across  space  are  (1)  the 
■Bgfeh  of  the  ori^nal  currents  used  in  the  sending  base  line, 
B;  (8)  the  aensitiveneBS  of  the  apparatus  used  in  the  receiving 

SfiiM,  C  D  ;  (3)  the  ratio  between  the  space  distance  from 
to  C  D  and  the  lengths  of  the  two  base  lines.  This  system 
rUtgraphing  across  smce  has  been  proposed  at  various  times. 
{ hm  been  nsed  by  Mr.  Preece  in  several  of  those  many 
haiiiuiuta  which  he  has  made  from  time  to  time,  and  which 
ptrtiHe  him  to  be  regarded  as  one  of  the  foremost  pioneers 
pHii  sntire  branch  of  telegraphic  enterprise. 
0mm  himself — as  recorded  in  Vail's  early  work  on  tele- 
y-'Workftd  at  this  subject,  and  made  experiments  in 
i  the  Sosqaehanna  river,  about  a  mile  wide.  He  engaged 
,  Qak  to  inveetigate  the  best  conditions,  and  came  to  the 
L  that  the  base  lines  should  be  three  times  as  long  as 
I  to  be  crossed.  Mr.  Dering,  an  English  telegraph 
and  Mr.  Lindsay,  of  Dundee,  have  also  worked  in 


tiie  introduction  in  1877-78  of  the  Bell  telephone  it 

Bd  that  the  extraordinary  sensitiveness  of  that  instru- 

IfinaiBhed  a  new  means  of  picking  up  currents  that  would 

be  too  feeble  to  produce  intelligible  signals.     The 

I  of  this  droumstance  in  extendingthe  possibilities 

)  telegraphy  was  not  lost  upon  Mr.  Freece.    In  1882 

ed  a  series  of  researches  upon  the  establishment  of 

i  eommonkation  between  the  Isle  of  Wight  and  the 

I  coast  without  an^  connecting  cable  across  the  Solent. 

t  of  these  experiments  will  be  found  in  the  report 

iBntish  Association  for  that  year.     Large  metal  plates  to 

deetrodes  were  immersed  in  the  sea  at  the  ends 

llvo  base  lines.     On  the  Hampshire  coast  the  base  line 

from   Portsmouth  through  Southampton  to  Hurst 

I  length  of  20  miles.     On  the  island  the  base  line 

from  Rvde  through  Newport  to  Sconce  Point,  and 

It  16  miles  long.     From  Portsmouth  to  Ryde   the 

of  the  sea  is  six  miles,  while  Hurst  Castle  is  only 

k  maUt  from  Sconce  Point.     Hence  in  this  case  the  length 

>  lines  considerably  exceeded  the  average  distance  to 

With  this  arrangement  signals  were  passed  in  dot 

IWi  which  eoold  be  read  on  the  Morse  system  with  ease  ; 

ttdsphonic  speech  was  not  feasible.      After   many  other 

to  be  mentioned  under  the  next  heading,    Mr. 

tshhahed  communication  in  the    winter  of   1893-4 

Ejibrannen  Sound  between  the  Isle  of  Arran  and 

I  distance  of  over  four  miles.     He  also  maintained 

■JBipeech  across  Loch  Ness,  a  distance  of  1^  miles. 

hi  sqwrimsnts  from  Arran  to  Kintyre,  parallel  wires 

ins  anlss  long  were  used  as  base  lines  along  the  coast, 

k  soBM  of  the  experiments  two  other  base  lines  were 

■JK  insolatsd  wires  laid  along  each  coast  at  a  height  of 

MHl  above  sea-level.      A  detailed  account   of  these 

4Mt8  mil  be  found  in  the  report  of  the  British  Associa- 

riaM. 

■  iiififlr  Mr.  Plreeco  had  made  some  striking  experi- 
iilhsBlisM  Oiisiniti  between  Lavemock  Point  on  the 
ff*i00ii*|p4  ti^  isbnds  of  the  Flat  Holm  and  the 


Steep  Holm,  the  distances  of  which  are  respectively  3*1  and 
5 '35  miles.  His  base  line  on  the  shore  at  Lavemock  IPoint  was 
a  pair  of  copper  wires  weighing  4001b.  per  mile,  suspended  on 
poles  for  a  length  of  1,267  yardi,  their  circuit  being  completed 
through  earth.  An  alternating  cutrent  was  sent  into  this  base 
line  by  an  alternator  worked  by  a  2-h.p.  steam-engine,  the 
voltage  being  150  volts,  the  frequency  192  periods  per  second, 
and  the  current  (maximum)  15  amperes.  These  alternations 
were  broken  up  into  dots  and  dashes  b^  use  of  a  Morse  key. 
The  signals  were  read  on  a  pair  of  receivmg  telephones  inserted 
in  the  distant  base  line,  which  in  each  case  ran  across  the  island 
and  dipped  into  the  sea.  The  length  of  these  is  not  stated. 
Mr.  Preece  received  messages  easily  over  the  three  miles  separat- 
ing the  mainland  from  the  Flat  Holm.  But  at  the  Steep  Holm, 
5*35  miles  away,  though  the  signals  were  feebly  perceptible, 
telegraphic  conversation  was  impracticable,  as  the  sound  could 
not  be  dififerentiated  into  dots  and  dashes.  Mr.  Preeee  came  to 
the  conclusion  that  with  two  base  lines,  each  10  miles  long,  he 
could  with  ease  signal  across  a  distance  of  10  miles. 

Prof.  Trowbridge,  of  Hirvard,  has  also  investigated  the 
possibility  of  transmitting  signals  through  the  earth  by  conduc- 
tion, using  a  rapidly  interrupted  primary  current  and  a  tele- 
phonic receiving  apparatus. 

Many  experiments  have  been  made  under  accidental  circum- 
stances, all  tending  to  prove  the  possibility  of  this  mode  of 
transmitting  signals  through  the  earth  itself.  The  instruments 
in  Greenwich  Observatory  are  aflected  by  the  stray  currents 
that  escape  into  the  earth  from  the  badly-insulated  return 
circuit  of  the  City  and  South  London  Electric  Railway,  4^  miles 
away.  Another  example  is  afforded  by  an  accident  which 
occurred  some  10  years  since  at  the  Ferranti  electric  lighting 
station  at  Deptford,  when  one  night  one  of  the  dynamos  by 
some  derangement  became  connectod  to  earth.  The  whole  of 
the  railway  telegraphs  in  the  signal  boxes  of  the  railways 
in  South  London  were  temporarily  put  of  order  and  rendered 
inoperative,  while  the  currents  flowing  in  the  earth  were  per- 
ceived in  the  telegraph  instruments  so  far  northwards  as 
Leicester,  and  so  far  south  as  in  Paris.  If  this  could  occur 
as  a  mere  accident,  it  is  obvious  that  with  properly-thought-out 
arrangements  signals  could  easily  be  sent  from  one  part  of  the 
globe  to  another  by  conduction  through  earth  or  water. 

Most  striking  of  all  the  cases  of  aistance  signalling  by  con- 
ductive methods  is  that  presented  by  the  transmission  of  signals 
over  nearly  three  miles,  which  was  carried  out  in  1894  by  Dr. 
W.  Rathenau,  Mr.  £.  Rathenau,  and  Prof.  Rubens.  They 
selected  as  a  suitable  place  for  operations  the  open  water  of  the 
Wannsee,  which  opens  into  the  Havel,  near  Potsdam.  Here 
at  the  south  end,  near  the  Friedrich-Wilhelmsbriicke,  thoy 
immersed  two  metal  electrodes,  each  having  about  15  square 
metres  of  surface,  at  the  two  ends  of  a  base  line  about  550ft. 
long.  With  75  accumulators  and  a  rotating  interrupter  giving 
about  150  currents  per  second,  and  a  Morse  key,  they  injected 
signals  into  the  base  line.  At  a  distance  of  4^  km.,  or  nearly 
three  miles  across  the  water,  near  the  shore  at  Neu  Oladow, 
they  set  up  the  secondary  base  line,  having  electrodes  of  about 
four  square  metres  each.  These  were  hung  in  the  water  from 
two  boats  between  which  the  connecting  line — about  330ft. 
long — was  stretched.  In  this  line  was  inserted  a  telephone 
receiver  of  usual  pattern.  The  current  used  was  about  three 
amperes,  and  there  was  not  the  slightest  difficulty  in  hearing 
the  dot-and-dash  messages.  Several  situations  for  the  receiving 
base  line  were  tried,  and  it  appeared  that  the  interposition  of  a 
large  sandbank  between  the  two  stations  made  very  little 
difference. 

II.— Induction  Methods. 

Induction  methods  are  of  two  varieties.  An  electric  charge 
upon  a  conductor  may  induce  another  electric  charge  upon 
another  conductor  at  a  distance  by  influence,  or  electrostatic 
induction.  An  electric  current  in  a  wire,  during  such  time  as 
it  is  increasing  or  diminishing,  may  induce  another  electric 
current  in  another  wire  in  its  neighbourhood  by  electromagnetic 
induction. 

So  far  as  I  am  aware,  the  only  case  in  which  electrostatic 
induction  has  been  used  in  electric  signalling  is  that  of  tele- 
graphing (or  telephoning)  to  trains  in  motion,  as  suggested 
about  13  years  ago  by  Mr.  Wiley  Smith,  of  Kansas  City.  If  a 
wire  suspended  over  a  train  is  electrified,  either  positively  or 
negatively,  charges  are  induced  upon  the  metallic  roofs  of  the 
cars,  and  if  these  are  suitably  connected  to  instruments  on  board 
the  train,  signals  may  be  exchanged  between  train  snd  wire 
without  any  metallic  connection  between  the  two.  This  sugges- 
tion was  further  developed,  about  the  year  1886,  by  Mr.  Phelps, 
and  by  Messrs.  Gilliland  and  Edison.  Descriptions  of  their 
methods  will  be  found  in  the  American  electrical  journals  of 
that  date.  The  system  was  successful  both  for  telegraphing  and 
telephoning,  and  was,  indeed,  adopted  for  a  time  by  the  Lehigh 
Valley  Railroad  Company.  But  it  has  been  abandoned  for  a 
very  simple  reason.  One  of  the  consolations  of  railway  travelling 
is  that  one  is  free  from  being  disturbed  by  telegraph  or  tele- 
phone. No  one  on  board  an  express  wants  to  telegraph  or  be 
telegraphed  to. 


Electromagnetic  InducUon  has  played  so  important  a  part  in 
diataDce  telegraphy  that  it  must  receive  a  more  extended  notice. 
Very  early  after  the  introduction  of  the  commercial  toltiphone, 
trooblea  aroae  from  the  exceeding  seuaitivenesa  of  the  inarru^ 
ment.  Converaationi  in  one  line  were  overheard  in  another, 
while  the  ear  was  di8turl>ed  by  an  incessant  buzz  or  rattle  frr»m 
the  interference  of  atray  currents  from  neighbouring  telegraph 
lines.  All  these  were  at  first  attributed  to  induction  that  is 
to  say,  til  the  electromagnetic  influence  of  the  currents  in  one 
line  upon  the  neighbouring  lino.  No  doubt  in  some  caaea  this 
ia  a  cauflCf  but  unquestionably  in  many  of  the  cases  the  disturb- 
ance was  due  not  to  induction  at  all,  but  either  to  leakage  of 
currents  aoroaa  the  aurfaoea  of  the  insulating  supports,  over 
films  of  dirt  or  moisture,  or  else  to  leakage  of  currents  from 
one  line  into  the  other  through  the  earth-platea  or  earth  con- 
nections. Unless  circuits  with  metallic  returns  are  used  it  is 
oertain  that  the  earth  return  will  afford  a  means  for  stray 
ourrenta  to  6nd  their  way  into  the  telephc^ne  linei.  Mr.  Preece 
baa  narrated  many  casei  in  which  telegraph  or  telephone 
mesiMiges  that  are  being  tranamitted  along  some  Line  have  been 
heard,  or  rather  overheard,  in  telephonic  instruments  in  »ome 
totally  disconnected  and  distant  line.  Many  uf  those  are  due 
doubtless  to  stray  currents  through  earth,  but  some  are 
ttoquestionably  due  to  true  induction,  A  line  or  circuit  abso- 
lutely insulated  from  any  earth  contact  or  earth  return  may 
yet  act  inductively.  During  the  brief  instant  while  the  current 
in  it  is  growing  that  current  is  setting  up  a  magnetic  field 
in  the  surrounding  region,  extending  indefinitely  but  feebly 
into  apace.  As  the  current  dies  away  again  this  magnetic 
fidd  also  dies  away.  If  in  its  growth  or  decrease  this  magnetic 
field  encounters  other  wires  it  sets  up  E.M«F/s  in  them,  and 
thus  originates  disturbances.  For  the  propagation  of  this  effect 
from  wire  to  wire  no  contact  is  needed.  It  is  an  effect  that  ia 
dependent  upon  the  properties  of  the  intervening  medium,  and 
is  proportional  to  its  magnetic  permeability.  The  ether  of  space 
itsalf^air,  water,  soil,  and  rock^ — are  all  of  about  equal 
permeability.  Hence  this  kind  of  induction  may  be  propagated 
from  circuit  to  circuit  whatever  natural  material  intervenes. 
Mr.  Preece  has  made  repeated  researches  with  u  view  of 
utilising  this  effect  for  the  purpose  of  distance  telt^grnnhy.  He 
has  erected  parallel  base  lines,  sometimes  in  South  VVales, 
sometimes  near  the  mouth  of  the  Dee,  sometimes  in  Scotland, 
lie  has  laid  out,  flat  on  the  ground,  great  s<juaree  of  insulated 
wire  to  test  the  inductive  tranfttuiasion  from  one  area  to 
another.  On  Newcastle  town  moor,  and  on  the  sands  at  Penarth, 
he  has  thus  operated,  It  is  not  always  easy  in  his  experiments, 
particularly  in  those  where  earth  connections  were  used,  to  be 
oertain  how  much  of  the  effect  was  due  to  true  induction  and 
how  much  to  earth  conduction.  But  in  some  of  the  cases  there 
can  be  no  doubt  whatever.  An  excellent  rSsum^  of  his  work 
waa  given  by  him  at  the  Chicago  Congreas  in  1893.  lu  this  he 
dasoribes  how  in  une  series  of  experiments  he  laid  out  on  a  level 
plain  two  c|uarter-mile  squares  of  copper  wire  insulated  with 
guttapercha,  the  distances  between  the  two  nearest  sides  of  the 
two  aquares  being  also  a  quarter  of  a  mile.  In  this  cane,  using 
mpidly- interrupted  or  vibratory  currents,  and  a  Morse  key  to 
break  them  up  into  Morse  signals,  and  applying  in  the  other 
circuit  a  receiving  telephone,  conversation  in  the  Morse  code 
could  be  held  readily  between  the  two  operators.  This  arrange- 
ment precluded  all  idea  of  e^irth  conduction.  In  effect,  Mr 
Preece  was  working  with  a  strange  species  of  transformer,  of 
which  his  two  acjuares  constituted  res^iectively  the  *'  primary  '* 
and  the  ^*  secondary,'*  the  **oore  "  of  the  transformer  being  in 
this  case  partly  of  earth  and  partly  of  air.  Mr.  A.  W.  Ueaviaide 
hm  deoonbed  hn  analogoua  case  in  which,  wishing  to  eatablith 
telephonic  communioation  to  the  bottom  of  a  colliery  in 
the  Nijrth  of  England,  he  arranged  a  circuit  in  a  triangular 
form  along  galleries  about  2^  miles  in  total  length  at 
a  depth  ojf  60  fathoms.  On  the  surface  of  the  colliery 
another  circuit  was  Uid  out  in  triangular  linoe  of  ei|ua1 
■JBe  over  and  parallel  to  the  underground  line.  Here, 
•^in,  telephonic  si>eech  waa  perfectly  clear  by  induction  from 
tine  to  line  ;  or  rmtner,  in  this  case,  from  area  to  area.  Kach 
area  encloaed  eomething  like  700,000  Mfuare  yards,  an  ample 
baao  araa  when  the  distance  to  be  penetrated  was  but  120  yards. 

Karlier  than  the  date  of  either  of  these  experiments,  the 
lat«  Mr.  Willoughby  Hraith  had  shown  how,  using  two  coiled 
oiroolti  of  wire  at  a  diatanoe  of  some  yurds  apart,  telephonic 
meMagta  oould  be  aant  across  air,  or  even  through  walls  and  tJours. 

The  greatest distanoe  to  which  Mr.  Preece' s  experiments  uixm 
taltgraph  lines  havt  been  oarried  is  40  miles— namely,  betireen 
the  talegraph  lioee  that  run  acroas  the  Scottish  bord^ir  by  the 
•aat  and  west  coasts  respectively.  Sounds  produced  in  the 
KewoaaUe  and  Jedburgh  line  wore  distinctly  heard  on  tho 
parallal  line  at  (Iretna,  though  there  wa.i  no  Itnc  connecting 
the  two  places.  Here,  however,  since  both  lines  used  eftrth 
retuma,  it  ia  probable  that  most  of  the  eflect  was  due  to  oon* 
dootion,  not  to  true  tnduotioo. 

iDstruments  which  operate  by  maina  of  altamating  currents 
of  hk3|;h  frei^uency,  like  Mr.  Lingdon-Davies's  phonophore,  are 
peculiarly  liable  to  set  up  disturbanoa  in  other  circuits.  A 
suif{lo  phonophore  elrcutt  can  be  h«ard  in   Uses   100 


away.     When  this  first  oame  to  mj  oolidt  fi 
greatly,  and,  coupled  in  my  mind  with  th«  F« 
mentioned  above,  caused  me  to  offer  to  oo«  of] 
friends  in  the  City,  some  eight  years  ago,  to  uii 
to  establish  telegraphic  oommunication  with  th«  i 
£10,000   were   forthcoming   to   establish    ih* 
circuits  in  the  two  countries,  and  th« 
the  currents.     My  offer  was  deemed  too  ?idoi 
ance.     The  thing,  however,  ta  aoit*  laaaibiU,     Tfl 
isary  thing  is  the  adequate  base  lines  or  Brmm*     AU^ 
detail.  {Tu  be  e^miinrifd.) 


BROWN^S  PATENT  LOW*WATEB  AURIf 


This  ingeniauB  electric  low-water  «krm  for 
ta  being  put  on  the  loarket  hy  Meitra. 
and  Ca,  of  Kettering.    The  eonstructifm  of 
be  readily  understood  by  reference  to  the 
ings  (Figs.  1,  2,  and  5).      A  mercury-ttibei 
thermometer  tube,  is  encased  in  a  meul  fil  ~ 
attached  to  the  boiler  front  by  a  pipe  and 
at  low- water  level ;  two  platinum  wire  sods  i 
the  sides  of  the  mercury-tube  above  the  no 
of  the   mercury,  one  of  which  ia  attached 
thus  forming   the   earth   part   o(   circuit; 
to    the    insulated    binding    screw  at    th« 
is,    therefore,   only  one    wire   to   the   bell 
So   long  aa   the   water  in    the   boiler  it 
water  level,  it  is  forced  up  into  the  ptp9  aod  body « 


WORKINQI 


u 


The  tempemturei  by  the  cooling  meikm  of  iImi 
quickly  talU  below  boiling  poinL     Thia  tt^epe 
below  the  wire  end,  which  completa  tiM 
Should  the  water  fall  below  the  low* water  Giie  it  «i 
buck  oat  of  ibe  pipe  aod  fiuifi|t  ^Uck  i<tb«i  | 
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tiled  with  steaxxL  The  higher  temperature  of  the 
causes  the  mercury  to  rise  above  the  two  wire 
making  a  connection  between  them,  completing 
c  circuit,  and  causing  the  alarm  bell  to  ring. 
9  water  is  added  to  the  boiler  by  the  feed  pumps 


Figs.  2  and  3. 


II  quickly  fill  by  condensation,  and  the  mercury 
^in  to  its  normal  position,  breaking  the  circuit. 


QUESTIONS  AND  ANSWERS. 


kis  heading  we  insert  questions  and  answers 
cal  character  relating  to  central-station  work, 
oAf  or  construction  work ;  and  for  each  suit- 
km  offer  one  diUling,  and  for  the  best  solu- 
y  question  we  offer  ten  shillings.  We  also 
Mings  for  every  other  answer  we  print.  The 
any  questipn  should  be  sent  within  10  days 
inestion  has  appeared,  and  should  be  written  on 
:  the  paper  only.  We  would  call  the  attention 
nding  in  answers  to  the  fact  that  the  neatness 
aehes  sent  in  is  considered  when  marking  the 
hies  of  these  answers.     Questions  may  be  sent 

Questions. 

die  advantages  and  disadvantages  of  expansion 
ad  expanaion  bonds  for  long  steam-pipes.     What 

t>f  expansion  do  you  want  to  allow  for  in  a  steam- 
)fl.  long  working  at  1801b.  pressure  steam  ? — J.  F.  M. 
mildiD)^  are  sometimes  wired  with  three  mains 
metly  from  the  three  mains  of  the  supply  circuit, 
■is  main  having  its  separate  fuse.  If  the  fuse  of 
die  house  main  goes,  there  is  danger  of  lamps  being 
Wp  if  the  two  sides  of  the  three- wire  supply  in  the 
t  ■neqgally  kiaded.    How  can  this  danger  be  best 

^^.  c:  R. 


Answers. 
Question  49. — What  are  the  arguments  for  and  against  a  220- volt 
supply  from  the  consumer's  standpoint  ? 

Best  Answer  to  No,  49  {awarded  105.). — The  advantages 
of  supplying  electricity  at  220  volts  are  :  (1)  A  reduction 
in  the  cost  of  wiring.  It  will  be  perfectly  clear  that  only 
half  of  the  current  will  be  required  for  the  same  number 
of  lamps  as  would  be  required  on  the  110-volt  system; 
thus  only  half  the  section  in  cables  is  required,  and  no 
higher  insulation  than  that  used  with  cable  on  the  110-volt 
system.  This  means  a  large  reduction  on  first  costs,  which 
is  generally  a  big  objection  against  the  adoption  of  electric 
light  by  the  public.  (2)  The  fall  of  potential  is  reduced. 
This  may  not  seem  at  first  sight  a  good  argument  for  the 
adoption  of  the  220-volt  system,  but  where  a  large  number 
of  lamps  are  in  use  it  is  very  important,  as  the  following 
instance  shows :  At  the  Great  Northern  Hotel,  in  Bradford, 
where  something  like  525  lamps  are  in  continual  use,  the 
manager  wrote  the  electrical  engineer  stating  that  a  better 
light  was  obtained,  and  a  reduction  of  about  £50  in  the 
lighting  accounts  was  experienced  on  the  first  year  of  the 
change  over  from  110  to  220  volt  system.  This  was  due 
to  the  substitution  of  some  8-c.p.  lamps  for  16-c.p.,  owing 
to  the  fall  in  potential  being  reduced. 

The  disadvantages  of  the  system  are  :  (1)  The  fittings, 
which  have  to  have  better  insulation  than  on  the  110-volt 
system. 

In  Bradford  the  same  fittings  are  used  on  the  220- volt 
system  as  were  used  on  the  110- volt  circuit,  and  no  trouble 
has  been  experienced,  but  the  cut-outs  should  be  made 
with  longer  fuses,  and,  in  some  cases,  a  special  kind  of 
cut-out  is  used.  It  will  be  seen  that  this  is  no  practical 
objection  to  the  system.  The  incandescent  lamps  are 
supposed  to  be  a  serious  disadvantage,  but  it  cannot  be 
argued  that  making  the  lamp  bulbs  a  little  larger  is  a 
serious  drawback;  and  if  this  is  allowed,  lamps  can  be 
manufactured  equal  to  lamps  at  110  volts.  When  the 
bulbs  are  the  samiB  size,  a  type  of  filament  known  as 
an  un flashed  filament  is  used ;  and  this  gives  rise  to  the 
opinion  that  lamps  at  220  volts  bum  well  for  a  short  time, 
and  then  the  candle-power  decreases  and  the  lamp  requires 
more  current,  but  if  one  of  these  unflashed  lamps  is 
placed  on  the  110-volt  circuit,  similar  results  wiU  be 
obtained.  The  following  tests  of  two  lamps  with  slightly 
larger  bulbs  than  those  used  on  the  110-volt  circuits  show 
results  in  all  respects  equal  to  110-volt  lamps : 

NMean          Actual         a^,^-^- 
volts.         .   c.p.  Amperes. 

.     I     230    9  1     -141     ... 

—      2    230    9-3     -137     ... 

1,000    1     230     .  ...    7-6    -141     ... 

—      2    230     7*5    -141     ... 

Taking  1,000  hours  as  the  average  life  of  a  lamp  on 
Corporation  mains,  these  lamps  (selected  at  random  out  of 
a  box)  show  equal  results  to  those  used  on  110-volt  circuits. 
The  lamps  in  the  above  test  were  marked  ''  8  c.p.  230  volts." 
The  only  objection  against  these  lamps  are  larger  bulbs  and 
a  slightly  higher  cost. 

Arc  lamps  at  220  volts  were  at  one  time  a  source  of 
trouble  to  the  supply  companies,  but  this  trouble  has  been 
successfully  combated,  and  in  Bradford,  where  nearly 
500  arc  lamps  are  connected  on  the  mains,  very  little 
trouble  is  experienced.  A  lamp  which  takes  the  form  of  a 
double  five-ampere  lamp  is  used  instead  of  the  ordinary 
10-ampere  lamp,  and  some  of  the  enclosed  varieties  are 
used  on  the  mains.  The  objection  to  the  system,  series 
grouping,  is  a  great  fault  on  the  110-volt  system,  but  when 
used  on  220-volt  circuits  it  becomes  very  serious,  for  should 
the  carbons  in  one  lamp  run  short  or  stick,  the  carbons  of 
the  other  lamps  close  together,  and  full  voltage  is  main- 
tained across  the  shunt  of  that  particular  lamp.  The  result 
is  the  coils  of  the  lamp  are  burned  up  or  the  carbon-holders 
of  the  other  lamps  are  damaged  by  excessive  flaring.  No 
reliable  cutout  for  this  kind  of  arc  lamp  is  on  the  market, 
and  I  have  seen  lamps  come  to  be  repaired  which  have  the 
holders  and  shunt  coils  burnt  like  a  cinder.  Arc  lamps  on 
the  230-volt  circuits  must  be  worked  at  a  higher  E.M.F. 
than  when  on  the  110-volt  circuits,  or  pumping  will  ensue. 
It  will  be  seen  that  this  means  more  watts  per  candle- 
power.  The  arc  lamps  at  Bradford  work  very  steadily  and 
give  a  good  light. 


Hours  in 
circuit. 

New 


Watts 
per  c  p. 
.    3-56 
.    3-60 
.     4-26 
.     432 
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Motors  used  on  220-voU  circuiu  require  higher  insula 
tion  and  thinner  wire  to  make  up  the  required  resistance 
used.  Sometimes  longer  lengths  of  the  same  gauge  wire  is 
used,  thus  avoiding  the  use  of  thin  wire  and  possible  break- 
downs. 

Whilst  the  220  volt  system  is  undoubtedly  the  best  for 
several  reasons,  it  leaves  much  to  be  desired  in  the  way  of 
fittings  and  arc  lamps,  with  which  there  is  no  doubt  with  time 
and  experience  our  manufacturers  will  provide  supply  com- 
panies* That  the  220-voIt  system  is  a  good  one,  from  the 
consumer's  point  of  view,  is  shown  by  the  large  number 
connected  on  the  Bradford  mains  since  the  change  over  to 
the  220  volt  system.— F.  M.  M, 

Answer  to  No,  49  (awarded  bs,), — From  the  consumer's 
point   of  vieWf  the  advantages  accruing  from   the  use  of 
high -voltage  supply  are  not  quite  so   numerous  or  apparent 
as  in  the  case  of  the  central -station  engineer.     There  are 
undoubtedly  some   very  real  advantages,  but  these  in  a 
great  measure  are  counteracted  by  difficulties  which  up  to 
the  present  have  been  only  partially  surmounted.     One  of 
the  chief  of  these  is  the  lower  efficiency  often  coupled  with 
shorter  life  of  the  high-voltage  incandescent  lamp.     While 
it  is  quite  general  to  obtain   100-volt  lamps,   three  watte, 
and  even  less  per  candle-power,  the  highest  efficiency  at 
200  volis  is  prooably  about  four  watts.     In  comparing  the 
performances  of  the  two  types,  the  falling  oflf  in  candle- 
power   of  the   200-volt   lamps  is   considerably  more  than 
with  IQO-volt  lamps.     The  initial  cost  of  the  high-voltage 
typo  is  somewhat  greater  than   the  others  by  about  15  ta 
20  per  cent     There  is  also  a  great  difficulty  to  obtain  a 
really   good    8  cp,   high-voltage   lamp,  which  is  a  matter 
of  some  moment  to  a  residential  consumer,  who  would  in 
certain  situations,  such  as  basements,  etc ,  burn  an  Sep. 
lamp  when  a  16  c. p.  would  be  obviously  too  bii^.     Then, 
ag^iin,  taking  the  efficiency  of  the  two  types  at  three  and 
four  watts,  light  for  light,  a  consumer's  bill  would  be  about 
30  per  cent,  higher  in  the  200'Volt  case.     But,  of  course,  it 
may  be  immediately  said  that  the  saving  effected  (quite 
apart  from  the  consumer)  would  make  it  possible  for  the 
supply   company  to   reduce   its   price  in  the  latter  case. 
Another  difficulty  with  high-voltage  supply,  from  the  con* 
sumer's  point  of  view,  is  the  arc  lamp  qtiestion.     There  are 
plenty  of  people  who  require  a  single  lamp  for  lighting  their 
premises,  but  naturally  do  not  care  to  pay  the  same  amount 
for  energy  as  someone  else  who  has  twice  the  number  of 
lamps.     Of  course   this  applies  to  a  certain  extent  in  the 
case  of  100-volt  circuits,  the  only  difference  being  that  the 
difficulty  is  twice  as  great.     There  are  two  partial  solutions 
to  it :  One  is  the  use  of  small-current  lamps,  substituting, 
•ay.  two  five-ampere  lamps  for  one  10-ampere,   but  this 
has  the  disadvantage   of  both    extra  initial  cost  and  the 
inferior   efficiency  and  regulation  of  these  smaller  lamps. 
The  other  solution  is  the  enclosed  arc,  which  has  a  good 
deal  to  recommend  it,  notably  the  fact  that  its  maintenance 
is  much  less  than  with  the  open  type  of  lamp;  in  inaccessible 
places  this  is  of  considerable  importance.     One  of  the  argu* 
ments  often  urged  against  high- voltage  supply  is  the  extra 
fire  risk  entailed,  but  it  is  probable  that  with  properly 
designed  fittings  the  risk  is,  if  anything,  less.     As  a  rule  it 
has  Men  found  that  it  is  not  want  of  insulation  that  has 
caused  fires,  but  inadequate  carrying  capacity  of  conductors 
and  fittings,  etc.,  causing  them  to  overheat  badly  and  thus 
be  a  direct  source  of  danger.     As  the  current  in  the  case  of 
high  voltage  is  halved,  this  tendency  is  only  a  quarter  as 
great     If  by  any  means  an  arc  should  occur  between  two 
conductors  placed  some  distance  apart^  a  200  volt  supply 
would  cause  the  fuse  to  blow  sooner  than  with  100  volts, 
preventing  the  arc  from  spreading  along  the  conductors.  It 
IS  true  that  in  all  switches,  fittings,  etc.,  somewhat  greater 
length  of  break  is  required  and  greater  preaiution  taken 
generally   in  manufacture,  making  them,  perhaps,  a  little 
more  expensive  in    first  cost ;   on  the    other    hand,    the 
ex^nte  entailed  in  wiring  any  premises  would  be  smaller, 
owing  to  the  reduced  quantity  of  copper  required,     The 
greatest  advantage  of  high-voltage  supply  is  the  increased 
steatlinets  of  pressure,     Nothing  lasaeos  the  candle  |)Ower 
of  a  lamp  or  reduces  its  life  and  iffioianey  so  much  as 
varying  praesare  at  its  terminaia,  as  the  following  will 
0baw : 


loa  volts 

103 

102 

101 

100 

99 

98 

97 

96 

.  is. 

1  per 

equivaknt  camUe-power  tt. 


Tbat  is.  1  per  cer^t  difference  in  pressure  maike  §  I 
cent,  difference  in  light,  or  the  Board  of  Tradt 
4  per  cent,,  makes  a  difference  in  candle-power 
24   per  cent.     With   200-volt   supply  these 
candle-power  will  be  reduced  by  about  one-half. 
with  100  volts  declared  pressure  there  waa  a  drop  f 
volts — that  is,  2  per  cent. —-with  double  the 
volts  would  only  be  1    per  cent   varii^lion, 
large   motor   were   switched  on,  causing^   aay* 
drop — that    is,    4    i>er  cent.— if    200    volta 
motor  would  only  uke  half  the  ciurept,  camtng  l 
to  drop  only  2  or  1   per  cent. — that  ii^  only  a  fS 
much  as  in  the  first  case. 

Therefore,  in  summing  up,  it  is  for  a  oooitiiBf  _ 

whether  the  disadvantages  of  high-voltagf  laaiDi  {miJk\ 
probability  of  their  improvement),  whid  no  oou^ 
chief  disadvantage  from   his   point  of  view,   it 
balanced  by  the  increased  steadiness  ol  auppir  i 
gets,  tending  to  augment  the  life  of  his  lampa,j 
fact  that  the  many  advantages  which  the  suf 
receive  from  the  increased  pressure  (quite  apar 
will   permit  of    them  lowering  the   price*     In  i 
supply  companies  in  changing  over  from  ooe  sjsloi] 
other  adopt  the  policy  of  connecting  a  com 
volts  on  much  more  advantageous  temu^  aitbar  bf  i 
thom  a  rebate  on  their  bills  or  else  by  tt^ppl^i^ 
with  free  lamps   This  argtiment  would  appaal  vary  j 
to  most  consumers, — H   Bkix. 

Qnfjtwn  No.  SO.— What  are  the  saraQta^aa  aad 

uf  using  fitaam-tarbinea  in  a  cantjml  iupfily  alaliai 
Aftsicer  h    No.   50    { awarded  7*,  6«1>  — Tfcani_ 
types  of  steam-turbines— the  Paraons  and  ihm 
In  the  fin»t»  steam  acta  expansively  ap«m  osia 
»notber  unttl  it  falls  to  a  minimum  praaanm.     Tba  j^ 
of  working   of   tho    De    Laval  dapaods  npoci    tkaj 
of  a  jet  of  steam  for  its  fMn^ur,  and  is  simply  i 
turbine.     The  De  Laval  is  nor,  1  think,  in  iiia  in  i 
tricity   station   in    this  country,   but  a   few   an 
entirely  by  the  Parsons  turbine.     The  chief  adva 
be  gained  by  the  use  of  steam-turbitiea  ia d»e  bw  i 
sumption  per  horse  power  hour  al  ligh(  loftda.     Tl 
load  high  eflidency  is  largely  due  to  fraadcMB  ifiM( 
condensation.     The  motal  of  the  itaa 
cally  at  the  temperature  of  the  ataatn  in  cool 
all  times,  and  much  loaa  is  tbua  avoided,     ' 
be  minimised  in  ordinary  reciproGating  aogtoaa 
heating     The  following  record  of  a  laai   aMh 
W.  D.  Hunter,  of  the  Newcastle  and  Dialmt  1 
Company,  on  a  ISOkw.  alternator,  guawi  fcf 
gearing  to  one  of  Paraons's  atandaid  ooaspoiii 
battra  out  the  above. 


Units. 


150-33 
72  84 

38-irr 

175 


Vaconm 

at 
cylinder. 


264 


Total 

water 

per  hour, 


a«4H4 
1,900 

i.iao 

437 


Water 

per  ualt. 

Ibi.  fier 

hoar. 


Weter 


I7« 


Rrm. 


Tbia  teat  not  only  alMiwa  iIm  few  aiai 
light  loada,  but  a  vafy  higfi  aiE«iao«gr  avan 
The  floor  apaisa  required  ta  anotlMr  mat 
the  epace  taken  up  ia  only  about  baU  Um 
steam  dynamo  of  the  marina  type.  MoraoTar,  no  i 
foundations  or  holding  down  Ciolta  are  aacear 
beuig  DO  recmrocattng  rootioa  in  iba  OB^^finc  oarl 
vibration.  Thia  fact  haa  in  ouuiy  oaaaa  mmki 
otherwiae  unsuitable  buUdiiigi  Ui  hm  iilapliJ  fari 
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I.  The  first  cost  of  the  turbine  set  is  lower  than 
the  steam  dynamo,  and  when  considered  with  the 
i  saved  in  the  foundations  and  buildings  is  of  great 
t. 

her  point  of  vital  importance  is  the  fact  that  no 
r  lubrication  is  required,  consequently  saving  the 
)  of  oil  and  the  filtration  of  the  feed  water,  and  also 
'  preventing  the  evils  arising  from  the  presence  of 
;he  boiler  plates.     The  cost  of  oil  for  the  lubrica- 

the  bearings  is  a  minimum,  as  it  is  continuously 
ed  automatically  by  means  of  a  force  pump.  The 
nee  and  upkeep  comes  out  very  moderate  in  stations 
Lse  them  throughout.     The  main  disadvantage  of  the 

is  that  if  it  gets  slightly  out  of  order  or  if  the 
ecome  worn  it  is  very  wasteful  of  steam,  which  has 
y  given  it  the  term  "  steam-eater  "  by  which  it  has 
aignated.  It  has  not  yet  been  considered  wise  to 
bine-alternators  in  parallel,  but  I  believe  the  makers 
Mured  to  guarantee  perfect  parallel  working  of  them 
red.  They  are  rather  noisy  when  in  action,  pro- 
a  decided  hum,  independent  of  the  hum  of  the 
»  or  alternator.  Then  there  are  the  drawbacks  and 
ies  of  the  gearing,  which  becomes  necessary  with 
f  high  speeds.  The  magnetic  governor  has  also  in 
ises  given  considerable  trouble. — J.  P.  B. 

«r  to  No,  50  (atoarded  7s.  6d,J. — The  application  of 
irbines  for  driving  dynamos  in  electric  light  stations 
>od  deal  to  recommend  it,  but  in  spite  of  this  fact 
f  been  adopted  in  few  central  stations  up  to  the 
notably  Newcastle  and  District,  Cambridge,  Metro- 
Supply  Company,  and  Portsmouth.  Probably  one 
or  its  limited  adoption  has  been  that  up  to  quite 
'  it  has  only  been  in  what  might  be  termed  an  experi- 
state,  and  the  advantages  to  be  derived  from  it 
)mewhat  doubtful.  It  is  generally  conceded  that 
3re  for  the  steam  turbine  is  in  crowded  districts, 
sre  vibration  is  of  the  utmost  importance ;  in  these 
undoubtedly  is  pre-eminently  suitable  for  the  follow- 
tons.  Owing  to  the  absence  of  reciprocating  parts 
reedom  from  vibration  is  obtained, and  it  is  a  common 
>  see  even  large  machines  running  without  holding- 
)olta  and  with  comparatively  little  foundation, 
ly  indiarubber  blocks  on  a  slight  bed  of  concrete, 
vibration  nuisance  is  one  which  has  caused  a  good 
trouble  in  crowded  districts  and  in  situations  where 
racier  of  the  surrounding  buildings  would  not  permit 
BDce,  the  true  significance  of  this  will  be  readily  seen, 
pies  less  space  than  any  other  steam-engine,  and 

0  its  exceptionally  high  speed  admits  of  a  smaller 
generator  than  is  otherwise  possible  In  stations 
lave  no  room  left  for  extensions,  and  whose  only 
ive  is  to  adopt  some  other  means  of  distribution, 

1  dimensions  will  rapidly  recommend  it. 

beam  consumption  the  steam  turbine  beats  most 
igines  on  the  market,  a  consumption  of  171b.  being 
»mmon  in  sizes  varying  from  150  kw.  to  200  kw. ; 
KMsesses  the  advantage  of  superior  efiiciency  at  light 
almost  any  other  type  of  engine.  This  makes  it 
itable  in  special  circumstances,  such  as  the  running 
oators  on  separate  feeders ;  in  fact,  in  one  station 
cdce  was  adopted  for  the  very  reason  stated  above, 
vantage  of  superheating  can  be  fully  realised 
i  any  of  its  attendant  evils,  such  as  damage  to 
r  liners  and  all  bright  surfaces,  rapid  deterioration 
b  forms  of  packing,  etc.  The  economy  effected  by 
B  very  easily  amount  to  some  8  or  10  per  cent, 
ire  not  the  losses  that  are  usually  present  in  most 
aUing  engines,  such  as  clearance  condensation  losses 
the  altenuite  heating  and  cooling  of  the  cylinder 
ik  pressure  losses.  It  is  possible  to  use  much  higher 
m  than  is  general  with  most  engines  without  the 
nitial  expense  and  subsequent  maintenance  of  triple 
hrole  expansion  gear,  as  increased  expansion  in  a 
ornne  does  not  necessitate  the  same  amount  of 
[Mr,  etc,  as  in  an  ordinary  engine,  but  simply  a 
^  Ipgger  and  more  complicated  casting. 
Mntenaaee  it  also  takes  the  lead,  as  there  are 
Ify  (miy  the  two  main  bearings  to  lubricate ;  in  a 
ilfty  station  this  item  is  rather  a  serious   one. 


Again,  there  are  not  the  number  of  glands  to  keep  tight^ 

Eiston  rings  to  renew,  etc.,  nor  the  same  amount  of  skilled 
kbour  required  to  keep  them  in  repair,  and  the  attendance 
generally  will  be  much  reduced.  The  absence  of  all  cylinder 
lubrication  is  a  great  advantage,  obviating  the  necessity  for 
using  all  forms  of  oil  extractors  and  strainers ;  and  if  surface 
condensers  are  employed,  and  the  hot-well  is  used  for 
feeding  the  boilers,  there  is  no  fear  of  damage  to  the  crowns 
of  the  latter.  As  far  as  the  dynamo  is  concerned,  the 
exceptional  speed  permits  of  its  being  made  with  a  very 
small  number  of  poles — if  an  alternator,  either  two  or  four— 
thus  reducing  it  in  weight,  price,  and  simplicity.  For 
instance,  in  a  Parsons  350-kw.  turbo-alternator  at  one*  of 
the  London  stations  the  diameter  of  the  armature  is  only 
18in.,  and  on  it  there  are  40  conductors,  making  two  coils 
with  10  turns  in  each  ;  the  machine  is  four-pole,  and  at  a 
speed  of  1,000  revolutions  gives  a  frequency  of  100  ^^<^^. 
The  copper  in  the  armature  weighs  only  58lb.,  and  the  total 
weight  of  the  combination  is  12  tons.  It  is  possible  for  the 
exciter  to  be  coupled  to  an  extension  of  the  main  shaft 
without  making  its  dimensions  unduly  large,  thus  doing 
away  with  all  belt  drives,  and  making  a  very  compact  and 
complete  set. 

One  disadvantage  with  some  steam-turbines,  chiefly  of 
the  impulse  type,  such  as  the  "  De  Laval,''  is  that  their 
speed  is  too  high,  and  some  form  of  reduction  gear  has  to 
be  resorted  to,  which  is  decidedly  objectionable.  As  far  as 
governing  is  concerned,  they  compare  very  favourably  with 
most  engines.  In  the  Parsons  turbine  an  electrical  governor 
is  employed  which  actuates  a  double-beai  valve  closing  every 
so  many  revolutions.  In  one  or  two  stations  it  is  ihe 
practice  to  run  turbo-alternators  in  parallel  with  large  slow- 
speed  machines,  as  they  will  both  synchronise  and  keep  in 
step  with  them  with  no  difficulty,  conclusively  proving  that 
their  governing  is  all  to  be  desired.  As  far  as  price  is  con- 
cerned, without  any  definite  data,  it  is  impossible  to  com* 
pare  the  two  types,  but  it  is  probable  that  the  rotary  engine, 
wiih  its  absence  of  all  complicated  vnlve  ge^ir,  small  size, 
and  light  weight,  should  be  somewhat  cheaper  than  the 
reciprocating  claBs,  and  undoubtedly,  when  it  becomes 
better  understood  and  still  further  perfected,  will  have  a 
very  extended  di^e  in  electric  lighting  wo^k. — H.  Bell 

Amwer  to  No,  50  {awarded  7s.  6d.), — Steam-turbines 
possefs  considerable  simplicity,  and  as  they  run  steadily  at 
a  high  rate  of  speed,  they  are  very  suitable  motors  for 
driving  dynamos.  Both  condensing  and  non-condensing  are 
in  use,  and  at  present  there  are  about  30,000  at  work  in 
England.  An  argument  in  favour  of  the  steam-turbine  is 
the  absence  of  vibration  from  its  foundation,  there  being 
no  reciprocating  motion  from  its  working  parts.  This  valu- 
able property  has  led  to  its  adoption  in  supply  stations 
where  vibration  would  be  liable  to  cause  a  nuisance. 
Steam-turbines  take  up  very  little  floor  space,  comparatively 
speaking,  and  the  vibration  being  nil,  they  do  not  require 
bolting  down.  The  cost  of  building  and  foundatiohs  is 
small.  The  machinery  being  easily  managed  and  controlled, 
less  attendance  is  required.  The  plant  can  be  run  up  with 
ease  and  rapidity.  The  smaller  first  cost  of  plant  enables 
more  spare  plant  to  be  kept  ready  suitable  for  the  load, 
and  conseauently  effecting  a  considerable  saving  of  fuel. 
Turbines  claim  the  advantage  of  a  small  consumption  of 
steam  at  average  load  in  the  larger  sizes,  especially  in  the 
condensing  types.  The  governing  arrangement  is  good. 
The  steam  admission  valve  is  worked  by  a  steam  relay, 
the  valve  of  which  is  controlled  by  a  solenoid.  The  cost 
of  repairs  is  small,  the  saving  of  oil  is  considerable,  and 
with  forced  lubrication  the  wear  and  tear  is  reduced  to  a 
minimum. 

A  great  disadvantage  is  not  bong  able  to  indicate  the 
turbine  in  the  ordinary  way.  It  is  convenient  to  call  the 
rate  of  total  working  of  the  steam  on  the  vanes  the  indi* 
cated  horse-power.  Prof.  Ewing,  in  a  series  of  trials 
which  he  conducted  on  the  steam  turbine,  estimated  that 
with  an  electrical  output  of  100  kw.  the  total  power  was 
about  179  Lh.p.  The  consumption  of  steam  per  indicated 
horse-power  per  hour,  at  full  load,  was  15*71d.,  measuring 
the  feed  water,  and  at  half  load  17lb.  per  hour.  The  steam 
was  superheated  to  400deg.  F.,  the  initial  pressure  on  gauge 
being  lOOlb.    Prof.  Kennedy  tested  a  8tesim.-t\i£bvxu^^\.^^4 


i 


coupled  to  A  contitiuouB-current  dynamo  which  ran  at 
4,500  re\*ahitions  per  miniita.  Tho  output  was  150  kw., 
the  steam  on  gauge  lOOlli.  The  diagram  below  ie  taken 
from  hid  reporti  and  shows  the  steam  economy. 
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Excellent  results  are  obtained  from  the  use  of  super- 
heated  steam.  With  wet  steam  the  turbine  gives  less 
aatisfactory  results,  owin^  to  the  internal  friction  developed 
by  particles  of  WHter  If  the  steam  Is  superheated  before 
admission,  it  will  remain  dry  almost  until  the  exhaust 
takes  place.  In  this  way  the  clogging  action  of  the  steam 
is  reduced  and  a  high  degree  of  perfection  obtained. — 
F,  Bruton. 

[Tho  above  three  answers  are  uniformly  good,  and  ret 
each  contain  distinctive  matter.  Hence  we  feel  compelled 
to  treat  them  as  equal.— Ed,  E,  E,] 


ELECTRIC  LIGHTING  OF  SWANSEA, 


The  following  abstract  is  taken  from  a  local  paper  : 

The  Electric  Lighting  Conimitteo  of  the  Swansea  Curpu ration 
has  just  received  the  report  of  Mr.  K,  M^inville,  electrical 
engineer,  on  the  proposal  Ui  utiUae  their  provisioiiAl  orJer  And 
establish  a  muuicipal  sjstecn  ui  electric  lighting.  Mr.  Manville's 
rejport  is  oue  of  the  greatest  importance,  and  in  all  probftbility 
will  give  rtse  to  heated  discussions  both  inside  and  otitflide  the 
Cuuncil'Chamber.  The  report  should  be  considered  in  relation 
to  the  offer  submitted  to  the  Corporation  by  the  British  Klec- 
trtcal  Traction  Syndicate,  The  proposal  of  the  syndit 
we  understand,  £1,000  for  tho  Corporation's  pruvisiMii 
for  the  eight  years  which  will  elapse  before  tho  Corpor^Uon  utu 
Again  treat  for  the  purchase  of  the  tramways,  and  also  10  per 
cent,  of  the  gross  takings. 

In  the  course  of  his  report  Mr,  Manvjlle  deals  with  certain 
technical  alterations  in  tiie  Board  of  Trade  regulations  and 
improveroento  in  incandescent  lamps,  which,  he  says,  '*  theo- 
reticaUy  would  enable  the  distance  to  which  a  given  amount  of 
current  can  be  transmitted  with  the  same  efficiency  as  at  the 
previous  low^tension  pressure  of  220  volts,  to  be  extended  four 
times,  and  thus  make  the  efficient  limit  of  distance  from  the 
Ipenerating  station  for  a  low-tension  three-wire  system  at  440 
▼olts  very  much  more  practicable  than  it  was  four  years  ago. 
These  are  technical  details  in  which  the  Corporation  must, 
to  a  great  extent,  be  guided  by  expert  opinion,  as  also  are  the 
following  points  in  the  report  "  : 

"  (1)  That  the  low-tension  system  for  the  compulsory  area 
will  be  a  good  deal  cheaper  than  the  high-tension  system  ; 
(2)  that  when  the  distribution  is  carried  to  a  radius  of  three- 
quarters  of  a  mile  from  the  generating  station  the  cost  of  the 
modern  low-pressure  system  and  the  high-tension  alternating 
system  will  be  about  equal ;  (3)  that  when  the  distributiun  is 
carried  to  a  radius  of  a  mile  from  the  generating  station,  the 
low-tension  system  will  exceed  the  cost  of  tho  high-tensionsystem 
In  cost  of  feeders  only  by  about  50  per  cent.,  and  thac  «bi»ve 
this  distance  it  will  probably  not  be  wise  to  use  the  low-tension 
■ystem  at  all.  Vuu  will,  of  course,  appreciate  that  a  mile  radius 
from  the  Siratid  nite  includes  a  considorable  portion  of  the 
town,  and  will  represent  probably  most  of  the  lighting  that 
you  will  do  ;  and  as  I  understand  you  contemplate  the  supply 
of  a  guotl  deal  of  current  for  small  motors  distributed  over 
the  town,  this  in  itself  will  be  a  reascm  fur  deciding  to  adopt  a 
Ct»ntinuouit-eurrent  system  at  440  volts  distribution  rather  than 
a  high  tension  alternatingcurrent  system  with  tnuuformers^ 
for  although  single- phaae  alternating-current  motors  are  now 
quite  practicable  machines,  they  are  yet  neither  su  simple  to 
handle  nor  as  inexpensive  as  continuous-current  motors*  If, 
then,  you  should  decide  to  select  the  low-tenniuu  propostctttn, 
and  tinding  tltat  you  ultimately  rei^uire  to  carry  your  lighting 
mtioh  beyond  a  mile  in  any  direction  from  the  site,  I  would 
•Qgfest  that  all  lighting  rei quired  to  be  done  beyond  this 
dfa<i(Poe  abmild  be  e0bot«d  by  mntoraUertiators  aituated  in 
lh«  femffitiag  tMioo,  oooaisung  of  a  coutinuous^ourroot 
motor  eottpM  to  an  alternator^  and  rM«i¥ing  lU  current  from 
Hit  bw^ttnciQii  machinee  situated  in  the  generating  station. 


Ths  alternating  currents  which  would  then  be 
the  motor- generators  at  2,000  volts  would  fe 
former  system   in  the  ouukirts  of    the  town« 
alternative  proposition  for  the  inside  of  the  U>1 
probably  not  be  worth  while  installing  separate 
alternators  for  thia  purpose,  as  by  far  the  bulk  of 
would  necessarily  be  provided  f'»r  by  the  low-ts 
and  it  could   be  but  a  small   (Kirlion  that  wouli 
dealt  with  by  the  high-tension  system,  and  the 
in  my  opinion  be  more  economical  to  use  rooiot^ri 
the  future  for  this  purpose  than  Uj  inatal  Be|iarate  I 
and  alternators.     Combined  stations  *tt  this  sort 
several  towns,     I  myself  am  erv  h  an  oo#  , 

pjrstion  of  Southampt*»n,  and  <  ♦♦  pr 

tension  continuous -current  aysteui  huh  mot 
the  nu^akirts,  are  running  satisfactorily  at 
elsewhere.'' 

CiipUal  i^^peTuft^ire.^What  interesta  thebarwMSl 
greater  extent  than   the  technical  details  are  t£e  mH^ 
expenditure  and  revenue.     In  estimate  No.  I  (1c 
tinuous-current  system)  the  plant  prortdad 
ciipacily  of  525  kw.     Fur  buildings,  conaiadj 
boiler- housQ  with  foundations  and  ohimne/ 
the  sum  set  down  is  £5,800.     The  generatang  plaol| 
the  largest  item.     The   chief    items  of    this    ai 
travelling  crane,  a  range  of  four  Lancashire  boilers,  i 
for  a  working  pressure  of  1601b.  to  the  atiuare  ioch  ; 
etc.,  £9,200  ;  two  semi-slow  speed  engine  gs 
225   kw.    output,    consisting  of   horixontal 
coupled  engines  with  multipolar  dynamos  ;  ana  ' 
coupled  high-speed  steam-generator  ;    matii  bwiCj 
connections  and  testing  instruments,  etc.,  £6,fi 
item  for  feeder  mains  and  low-tenston  network  is  £7J| 
in  all  £30,210,     To  this  is  added  TJ  per  oenL  f or  < 
engineering*  et^.»  and  the  total  estimate  ts  put  at  £3^^ 

Estimate  No,  1a  is  for  the  capital  expenditore 
tension  alternating-current  system,  withoutiit  i 
estimate.     The  details  of  this  differ  very 
given  in  Mr.  Manville's  report  of  June  IB, 
after  adding  7^  per  oenL  for  contingenctea,  ea 
£35,936. 

The  llfvenfie,— The  second  estimate  is  one  ol  tha 
bo  derived  from  the  work.     It  is  stated  as  foUowa  : 

Priittte  Li^htin*/, 
The  etiuivalent  of  15,700  S-c^p.  lamps  joined  iiji  to 
mains,  each  consuming  15*1  Board  of  Trade  ixnim  { 
utmnmt  equals  237,000  Board  of  Trade  anita  at 

Current  used  cm  48  arc  lamps  burning  tiU  mldliighl»  I 
60,000  uniU  at  2d 

CurrcMit  used  on  96  public  incandeeoent  lampa  of  98c| 
replarini;  arc  lamps  from    midnight  till  dawii» 
28,000  Bt^rd  of  Tra<le  utiit.^  m  2d .,. 

Total    

Total  number  of  units,  public  and  ; 

Average  price  obtained  per  uniti  [ hj:  h:    tL  i   ^  r 
per  Bi>ard  of  Trade  unit. 

Cod    of   MaiiiUnance, —Th^    mainteoaHoe    b 
i'4,125,  or  3'05d.  per  unit,  and  in  this«  it  b  to  b« 
Manville  provides  for  thi5  intt^rust  and  sinking  fiiod  5  ] 
un  £32,470,  which,  am  ,^  it  dt>es  to  £1,623^  I 

Urgc^st  item  in  the  m%t  The  ooat  for 

of  Trade  unita  takes  i:Ml,  or  *4d.  per  tmit ; 
repairs  take  '4d,  per  unit— or  £541  each.     The  i 
3d.  per  unit,  or  £406.     We  th«a  fet  tlw  fiolbi 

Ftfutnciol  Sbslsnieal, 

Average  receipts  5  82d.  per  B.O.T. 

Coat  of  maintenance,  with 

interest  and  sinking  fund     3*064*  „  • 

Balanoe -774, 

r\.M.t.,AMt  jng  on  the  above  detaSK  Mr.  Maimtta  ( 
wi:  lat  I  now  etiggeei  that  l&iTOO  lasMM  of 

be  ,  .to  the  matiis,  alUioitgli  ibe 

capable  of  lighting  more  than  10,000  of  tbaa 
t^neously.     This  is  a  targor  number  el  laaipa 
was  originally  eatimated  for  bj  me  r  bat  yoa  w 
Cimsumpti^^o  per  kmp  is  reduoed  to  15*1  itairi 
place  of  22,  aa  ofigioally  estimated.''    lia¥t«c ) 
these  efaaDgea  hate  been  made  witli  ailof|iiat«  i 
ville  sutes .  **\  have  Uken  the  price     */  ' 
for  a  private  lighting  supply  at  4id.  per  irait 
and  which   1   do  not  proprSM  you  ahottld 
aumer  alike  ;  but  which  I  oetimate  wotthi  be  tJw  t 
you  would  obtain  on  an  ei|uifeable  liliiMiiiti  eye 
The  prieea  allowed  for  matuteaaiiM  m  lmtll«  ao 
whibh  ahouid  be  incurred  in  pfaCtJoa**    Tito  lalaa 
shown  in  lb*  above  stattmeot  will  b«  padiilltf  W  j 
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iOid  sinking   fand  on  the  coet  of   the  site,   mod  the  balance 
tow&rdfi  the  reduettoa  of  th^  rates  or  otherwise* 

Mr.  MiLHTille  aJso  reports  on  the  questioii  of  oombioing  a 
diuBt  destructor  with  the  electric  power  instnllAtioTi,  He  &greea 
with  Mr.  Beirs  figures  fur  the  capital  cost  of  a  destructor,  with 
the  extra  baildinga  required  over  tht)ee  provi<led  for  the  electric 
Igfating  onlj,  and  includins^  the  extra  coat  of  the  boilers,  etc.. 
It  £11^000,  or  with  the  addition  of  the  site  on  which  it  would 
sUnd,  £15,000.  Mr.  Betl  advises  the  Corporation  to  adhere  to 
the  Strand  site,  opposite  Weicome-laoe,  which,  he  iiays,  is 
tdmirably  situated  both  for  the  diaposal  of  refuse  and  the 
diitfibutiQH  of  electricitj.  Mr.  BeU  estimates  that  the  fiofinciitl 
ntolt  of  the  scheme.,  so  far  as  the  scavenging  work  Is  conceniedt 
wilt  be  a  saving  of  £250  per  annum,  the  cost  of  bunaug  at  the 
Btfand  being  so  much  foss  than  haulinji^  and  tippini^  to  the 
Qone-road  or  a  tip  at  a  simOar  distance.  J  u  a  supplement,  Mr, 
BfiU  estimates  the  financial  result  of  dispoftini;  of  20,000  tons 
d  fofuae  per  annum  at  a  destructor  on  the  Strand  site  instead 
d  lippini^  it  on  the  Gorse-roadi  including  capital  charges  on 
eoit  or  works  and  aitef  and  giving  credit  for  refuse  aa  fu<*l  fur 
ilotiTic  Itghtiog.  tt  ia  suppoaeil  that  50  per  cent,  cif  clinker,  or 
6^000  tons  per  annum  will  he  produced.  Two- thirds  could  be 
mtd  to  advantage,  and  the  remainder  removed  &t  a  coat  of  la. 
par  ton.  Against  the  coat  of  haulage  to  Gorse-road^  £2,250,  ia 
ift  the  hauling  to  the  Strand,  labour  and  repnirv,  interest  and 
unking  fund  on  coat  of  works  (S  per  cent,  on  £13,000),  and  the 
eoit  ol  disposing  of  2,000  tona  of  cUnker,  showing  in  total 
1^750.  On  the  credit  side*  however^  the  value  of  the  refuse 
li  fael,  aairing  the  cost  of  coal,  appears  as  £937.  and  the  saving 
ia  atokera'  wages  £195.  The  net  result  of  Mr,  BelL's  estimate 
ii  a  saving  of  £632  per  annum,  but  in  this  no  credit  ia  given  for 
Ibe  4^000  ufief  til  tons  of  clinker.  Mr,  Manville  diaagrees  with 
Mr*  BeU'fl  estimate  as  to  the  saving,  and  brings  it  down  to 
£184,  beeanse  he  estimates  the  saving  in  coal  at  only  £448  per 
annom.  However,  Mr.  Minville  agrees  with  the  combination, 
rnkkk  appears  both  on  sanitary  and  eoonomtcal  considerations 
lo  be  desirable. 


LEGAL    INTELLIGENCE, 


CITY  ELECTRICAL  INSPECTOB'S  FEES. 

At  G  mid  ball*  last  week,  before  Alderman  Sir  J>  T.  Eitehie,  an 
ippUuallon  was  made  concerning:  the  City  of  London  Electric 
ygbmg^  Company,  Limited »  by  the  City  «>oUciter  on  bebatf  of  the 
Cbrporatioo,  to  ascertain  the  lees  and  reasonable  ojipei^^es  of  an 
ilccirical  i ft # fleeter  employed  by  the  City,  claimed  to  the  amount 
d  £IJ4'2.  ±i,  7d»  ander  Section  47  of  the  Electrio  Lightinjc  Orders 
ODQfirmaiion  Act,  1^90*  The  late  Commi^ioners  of  Sewerii  in 
ifieriog  payment  to  the  compaoy  of  its  charges  for  lighting, 
didocted  the  above  amount  a^  representing  the  ejcpenee?  of  the 
AiCiiii_iiI  inspector,  and  the  company  in  return  declined  to  admit 
Ikt  i^ht  of  the  late  Commissioners  to  deduct  tho^  e^rpensea. 
Mitu  a  g^reat  deal  of  comment  and  corrcMpon  donee,  the  Com  mis- 
agreed  to  pay  the  company's  cbarge«,  less  the  amount 
Encted  for  the  inspector.  Tbe  company  refased  te  accept  the 
a,aiid  sued  tbe  Commisetoners  for  the  whole  amount*  and  judf^- 
atwaa  0ren  in  favour  of  the  company,  it  being  held  that  the 
Bmiawen^r"  shoold  ba?e  paid  the  charges  in  tbe  6rMb  instance, 
I  tikOQ  fned  for  the  balance. 
Tka  proeeedings  were  of  a  peculiar  nature,  the  company  being 
Vaa  tbe  defendants.  Mr.  Roselnnei^  repre^nted  the  Cor- 
t  of  the  City  of  London,  and  Mr.  Ro^kill  appeared  for  the 


I  nccpany. 

I     1&.  Boft^Iniie*  pointed  out  that  so  far  as  the  public  was  con- 

^  laned  it  waa  aseential  that  tbe  electiic  If^ht  supplied  should  be 

"llBl  ap  to  a  certain  standard.     The  electric  tighting  order  of 

M  presided   that  an  electrical  inspector  F>houl3  be  created  by 

IIm  local  authority-^in   the  preient   ease   the   Corperation— and 

ifaataU  fees  and  reasonable  e^ipenseii  unKeas  agreed  upon,  should 

b  aaeartained  by  a  court  of  summary  jurisdiction,   or^    where 

npniDtedt   the  Board  of    Trade.     The    point  which    arosa    for 

ikermi nation  wa^— apart  from  the  salary  which  tbe  Corporation 

ttiV  fit  to  aJlow  the  electrical   inspector— ia^ hat  were  the  fees  and 

I*  Mttomable  expenses  in  rei^ard  to  inspection  of  meters. 

Mi.  Ko^kiU  said  he  did  not  dispute  tbe  scale  of  fees  settled  by 

U»  Board  of  Trade, 

i'    Hr,  hA.  ^  ir^i«r,  electrical  engineer  to  the  Corporation,  called 

\  far  Mr.  Rose-Innes,  said  that  in  respeet  of  bis  employment  as 

'  accidoat  inapector  he  received  a  salary  from  the  Corporation.     He 

fstadit  necessary  to  have  a  tesimf^  cfliee.  the  rent  of  which  — 

illO^was  paid  by  the  late  Commissioners  of  Soweri^     Hia  duty 

vii  to  test  meters  with  a  view  of  deciding  disputes  between  the 

ligbtiuf  cnmpany  and  tbe  consumer- 

Ifr.  ReakUl  contended    that    ^*  reason abte    expenses  "   meant 

tfctte  iacnrTed  by  the  inflpeotor  travelling  to  test  meters      The 

!:%Tjr^G^i3   of    M^^  KeflfO'Iiittea  was  thie — that    the   Corporation 

; :  bted  an  inspector,  supplied   bim  witb  offices,  inHtrumonts, 

.ri  a.=«^iptiiits  at  any  cost  they  pleasedi  nod   then  charged  the 

6^      ri::  %htiTig  compaoy  for  these  things* 

Th^  AldemuMi  said  tbeee  were  not  reaao nab le  expenses  within 

:  <  1^  meaaing  of  the  Aot,     He  did  not  think  that  the  electrfcn) 

Bpaay  were    bonod    to    provide  ofhces   and   so   on   for  these 

M^ora.      If   a  higher  court  held   that  tho   itema    mentioned 

|r     ii^be ioclttddd  among  ''reasonable  expenses/'  in  order  to  save 


the  parties  comit^g  before  him  again »  be  would  Hx  an  amount* 
Inasmuch  as  tbe  inapector  had  said  that  he  gave  abaut  twn-tblrds 
of  his  time  to  testings  he  would  reduce  the  amount  to  £937. 
U^,  8d.  This  was  merely  a  formal  matter  to  save  the  case  being 
brought  before  him  agaia  to  settle  this  qneation  should  a  higher 
court  decide  against  him. 

Hr,  Boakl^l :  Then  tbe  summons  is  dismissed,  subject  to  & 
special  case. 

WHOLESALE  DESTRUCTION  OF  INSULATORS. 

Mr,  M'lntyre,  representing  the  Postmaster- General,  attended 
the  ^Sarylebone  Police  Court  on  the  7th  inst.  lo  proeecute  two 
boys,  Henry  Dale  and  Henry  Raid,  both  of  Treverton- street, 
Notting  Hill,  who  were  charged  before  Mr.  Paul  Taylor  with 
maliciously  damaging  the  insulator  of  an  eteotdc  telegraph  postt 
e^ituated  on  the  hanks  of  the  Regent's  Canal,  between  Carlton 
Bridge  and  Lock  Bridge,  Padding  ton. 

Both  boys,  said  Mr.  M'latyre,  were  seen  to  break  an  insulator 
with  a  stone.  Thc&o  proceed iogs  were  taken  as  a  warning  to 
other  boys,  for  as  many  as  1,^00  of  these  insulators  were  broken 
in  this  district  alone  every  year,  which  represented  a  sum  of 
about  £80, 

The  Maitctrate  ordered  Dale  to  pay  a  fine  rtf  !)<  ,  with  7a, 
damage  and  3d.  coate^  or  seven  days,  and  fteid  is.  fine.  Is.  damagSf 
and  3s.  costs,  or  hve  days. 


COMPANIES*  MEETINGS  AND  REPORTS. 


BRITISB  ELECTRIC  TRACTION  COMPANY.  LiHITED. 

Tbe  ordinary  genoral  meeting  of  this  Com  pan  y  was  held  on  tbe 
7th  inat.  at  Donnjngton  House,  Norfolk -street,  Strand,  under  the 
presidency  of  Sir  C.  E.  Wileon,  who,  in  moving  the  adoption  nf 
tbe  repi>rt  and  accounts  {already  published  by  us),  said  tnat  they 
had  under  consideration  no  less  than  IA)  different  schemes^  and  the 
agreement^*  and  contracts  entered  into  and  the  concessions  obtaieed 
and  applied  for  gave  a  total  mileage  of  electric  trams  and  light 
rsiWajs  in  tbe  United  Kingdom  of  over  200  miie^f  and  the  amaunt 
of  capital  outlay  that  would  have  to  be  incurred  in  connection 
therewith  in  tbe  future  would  e^^tend  to  something  like  £2  000,000 
or  £3,OCH>,000  Owing  to  the  spirit  abroad  among  certain  large  cor- 
porations to  municipalise  the  tramways  and  similar  itndertakinga, 
the  Board  of  this  Company  bad  on  more  than  one  occasion  been  dis- 
couraged from  initiating  undertakings  within  particular  bocougbs, 
which  wasa  matterof  r«gret,  because  ho  holif^VGU  that  tramway  enter- 
prise con  Id  be  better  wrved  by  a  company  than  by  a  municipality, 
becaute  a  municipaUty  was  tied  down  to  certain  limits  within  fixed 
boundaries,  and,  inasmuch  for  the  economical  and  etBcient  working 
of  tramways  it  was  necessary  to  have  communication  with  ont>^ 
lying  villages  and  towns,  it  was  desirable  that  tbe  line  shoe  Id  be 
constructed  on  a  uniform  system.  He  then  alluded  in  terms  of 
regret  to  the  death  of  the  Earl  of  Suffolk,  who  attendsd  a  Board 
meeting  of  the  Company  only  a  fortnight  ago,  and  who  had  been 
associated  with  it  from  the  start.  He  concluded  by  moving  the 
format  resolution  for  the  adoption  of  the  report  and  accounts. 

Mr.  Z.  Garcke  seconded  tbe  motion,  which  was  carried. 

An  extraordinary  general  m eating  followed  for  tbe  purpose  of 
considering  certain  light  railway  orders.  Resolutions  approving 
the  samct  subject  to  auch  modifiiiationa  as  the  Board  of  Trade 
might  think  lit  to  make  or  aanction  therein,  were  adopted. 


WINDSOR  ELECTRICAL  INSTALLATION  COMPANY, 
LIMITED. 

Directors  :  M.  Drnry  Lavin^  Esq.,  chairman  ;  H.  L.  Prior,  Eiq.t 
deputy  chairman;  Ton  man  Mosley,  Esq.;  Edward  Ki  ley,  Esq,; 
A,  W.  Shipley.  Esq  ,  managing  director  ;  A.  A.  Somerviilo,  Esq  ; 
Rev,  B,  H,  VYhitcombe.  Consulting  engineer:  Mr*  A,  H.  Preece. 
Engineer  in-char^c  ;  Mr.  A.  E.  Earrow« 

Report  of  the  directors  to  the  Hhareholders  (with  abstract  of 
account b)  for  the  year  ended  Dec.  31,  1897  : 

The  directors  In  presenting  their  report  are  pleiaed  to  be  able 
to  state  that  the  shareholders  will  find  from  tbe  accompanying 
accounts  for  the  ytar  ISi>7  that  tbe  bosiness  of  the  Company 
is  progressing  sat i»f acton ty.  The  number  of  lamps  installed  on 
Dec,  li\,  1897,  wan  equivalent  to  4,085  of  B  c.p.  ;  since  that 
date  395  have  been  added.  In  the  course  of  tbe  year  a  new 
enaine,  twice  the  s\t9  of  tbe  original  oee,  has  been  added, 
and  the  storage  cell  capacity  has  also  been  doubled.  EKten- 
sions  of  mains  have  been  made  in  St.  Leonard  s- road,  Osborne* 
rood,  and  King's^ road.  The  net  profit  for  the  year  is  £1,256. 
16^^  7^d,,  as  shown  on  the  net  revenue  account,  and  out  of 
this  Bum  the  directors  recommend  that  a  dividend  of  4  per  cent., 
free  of  income  tax,  be  declared  on  the  paid-up  capital  of  tbe 
Company,  tbe  dividend  on  the  new  shares  being  calculated  from 
tbe  dates  of  allotment  and  ealL  This  will  absorb  £652.  7s.  4d», 
leaving  a  batance  of  £604.  9*«  3id.  to  <»rry  forward*  The  directors 
have  now  been  in  o^oe  for  two  years  without  any  rvmuueration 
whatever  J  and  in  view  of  the  very  aatisfaotory  progrejSB  of  the 
Company,  they  will  at  tbe  general  meetin^f  ask  tbe  shareholders 
for  a  vnte  on  account  of  their  past  servtoeSp  Mr.  A.  VV.  H, 
Good  reigned  bis  position  of  secretary  of  the  Company  in  the 
early  part,  and  your  directors  did  not  consider  it  necessary  to 
appoint  another  permanent  secretary,  as  Mr*  A,  W.  Shipley, 
in  addition  to  being  a  director  of  tbe  Company »  kindly  accepted 
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Um  pOiietOD  of  io»i»gtng  directori  ftud  thtt  Bouti  ctmsider 
lilimiohiw  vdrjr  fortiinAt«  in  Mcuring  hu  valuable  aenicea.  It 
li  prt^ptmed  to  Ucue  tbe  r^mainiog  capital— £5,000— daring  the 
eoFreoi  f^t^^  Tbe  dtrectora  recommend  that  the  »baree  be  iaaued 
at  a  ^emiom  of  2i.  (M,  per  ebare,  and  any  ab&reholderv  deeiring 
an  allotment  rboold  apply  at  tbe  Company'*  offieee  for  a  form  of 
applioatioii.  The  allotoient  will  bo  pro  rata  to  existing  boldingn, 
btit  any  abareholdor  not  applyjni;  within  one  month  of  the  date 
of  thin  report  will  be  deemed  to  have  renounced  bis  right  to  an 
allotment.  Current  ta  now  beiosf  aupplied  at  7d.  per  nnit,  but  the 
direotort  hoi«  'o  reduce  the  price  to  G^d.  when  %000  lamps 
or  their  eqtHvulcnt  are  tn^tall^.  This  reduction  in  Windsor  ia 
ecioal  b  equal  to  3d«  per  I.CKK^t.  of  gaa.  Tbe  retirinc;  directors 
selaeted  by  ballot  are  Mr«  Tonman  Mosley  and  the  kev.  R.  H. 
Wbiloombe.  who,  being  eligible,  otfer  themselvea  for  re  election. 

RsvBKtrft  AoDDUWT,  Ymar  ended  Dec.  31,  1897* 

Dr.  Generation  of  Electricity.  £        s.  d. 

Goal   or  other    fuel,   including     duea, 

carriage,  unloading,  storing,  and  all 

espenses  of  placing  tbe  same  on  the 

works     ,...,,„„, , £4<J3    4    2 

Oil^    waste,    water,    and     engine-room 

etoree ., 83    9  U 

Wages   and    gratnities    at    generating 

station.. 18'i  14    9 

Repairs  and   maintenance  :     buildings, 

£28.      19s,  ;      engines     and     boilers, 

£U.  ISe. 43  14    (i 

773    2  10 


Distribation  of  Electricity. 

Wages  and  gratuities  to  linesmen, 
fitters,  labourers    , 3  14    9 

Repairs,  maintenance,  and  renewals  of 
meters,  switches*  fuses,  and  other 
apparatus  on  consumers'  premises    .,  13    7 


Rent,  Bates,  and  Taxes. 

Rents  payable 35    8    4 

Rates  and  taxes 27    6    0 


Management  Expenses. 
Proportion    of    salaries    or     managing 
engineers,       secretary,      accountant^ 
clerk,  and  messengers  as  certified  by 

theobairman ,.,     177    5    3 

St^tiooery  and  uriniing  26  18  11 

Qener&l  ettabltsliment  chargti  , 3U  10    4 


4  18    4 


62  14    4 


234  14 

7    0 


Law  and  parliamentary  charges ....^ 

Special  Charges* 

loettrMioe,  etc .««...      30  12    9 

Ftwi  to  auditors  of  (*ompany ,,       15  13    0 

Coifc  of  temporary  plant  (see  «onlra)    ^,.      62  11     8 

IDS  17 

Total  expenditure  .. ,      1,191    g 

Balaooe  carried  to  net  revenue 54117 


£1,733  5  11 

Cr.                                                                                              1  a.  d. 

Sale  of  current  per  meirr  (52,095  units)  at  7d.  par 

B.T.U.    less  discount  and  bad  debt! 1,435  5  10 

Salo  of  onrreot  under  contracts                                           117  13  Ti 


Rental  of  meters  and  other  apparatus  on  oon* 
aemera'  prrmlsee.,    ...,    . 

Reoii  receivable  <,.«••««...«  .<..*.„. „.^,-.  .,„, 

Transfer  fees ..,.*.*.<..•.,..*..,.„..,.,  ,  ..,„  ,.,„  , 

Faptl't  premium ...     .....,...„,.,.*»♦,...,,„. 

Amount  refunded  by  contractors  against  cost  of 
temporary  plant  (see  rantra}.., ,.., * 


Giirstut.  BAt*AMcrSiiKVT,  Dma.  31^  1897. 

ULbiUtlef.  £     a.  d. 

Capital  accoont->amount  received....* «» 19,969  15  0 

Sundry  tradesmen  and  others  due  00  ooostrueUoii 
of    plant  and   machinery,   fuel,   stores,   etc.,   to 

llec.  31,  1897 , 5.H64  17  U 

Sundry  crsditori  00  open  accouola    *mo*...m«*><. 142    6  10 

Forfeit^  iihares , i. .,»,.*•, ...*..  1     7  6 

Net  revanue  aooountr— balance  at  onedit  ibofoof. 1,256  16  7 


1,552 

19 

3 

33 

II 

10 

62 

9 

8 

II 

18 

6 

33 

6 

n 

00 

U 

u 

£1,733 

5 

11 

£27,235    3  10 

Aaaete.  £       r,   d. 

Oipllfti  Moonot— amount  expended  for  works    20,466  18  10 

HOfHOClmid  M  Dee.  31,  1B97  :  coal,  £4.  13s.  9d.; 

olb,  waelo,  Mo..  £47.   12s.  9J,  ;   general,  £874. 

&.  lOtl. 926    9     4 

Sundry  dobtore  oq  aooount  of  goolraoti  to  course  of 

oompletion    ,.,.,.,,  .*•••  ••*»•••••«#*••»«,.»« ,«»*.  37H  12 

Prolimlnarv  exptneee    ., .„., ^,.„  418  15 

Sundry  debtors  for  ourront  aopptM  to  Dee.  91,  l§97  924  10 

Otherdobtora .,. 2  128    5 

Caab  at  bankers  and  in  bmad   ^.^ *...^..,.«  1,969  13 


m.^»  3 10 


«itfc£imiii 


I(«DO-£UfiOP£AN  TELEGRAPH  COMPAIIY. 

The  annual  report  f  lates  that  tbe  Coid|io^/i 
sources  for  1897  amoiiotod  to  £130,347*  ae  ooiihi 
tor  1896,  showing  an  increase  of  £6,807^  Tlie 
commercial  and  geneml  aocount,  £36,765 ;  on  1 
(expenses  and  charges),  £32,613— total,  £6i  97I.  m  afftt^Bat  ftt^lli 
for  1896,  an  increase  of  £1.273,  Dedaotiiig  Um  ftb^vo  m^mmk 
taking  credit  for  £7.704  brought  over  from  ISOO* 
income  tax,  there  remaiuf  tbe  sum  of  £66,573L  Ftm 
£15,()()0  has  been  placed  to  reaerve,  and  tbat  soai,  1 
£10,625,  amount  of  interim  dividend,  has  to  be  dediicied,  Isri^f 
a  balance  of  £40,948.  Tbe  directors  now  propoeo  tlie  dodsnaia 
of  a  dividend  for  the  six  months  ending  t>ec,  31  of  17a.  M*  Mr 
share,  making,  with  the  dividend  already  paid,  6  per  omI.,  mi  A 
bonus  of  20s.  per  share,  both  free  of  iooomo  tai*  waHf  k  41 
IQ  per  cent,  for  tbe  year,  carrying  forward  £9»C7I  to  thftCftdH  4 
1898. 


CONTRACTS  FOR  ELECTRICAL  SDPPUES 


CONTRACTS  OP&IT. 

Wlnebeeter.  —Tbe  City  Council  invito  offars  to  Uglit  %km 
lamps  for  a  term  of  three  or  five  years  from  Ko««mbir  I*    T« 
are  to  be  sent  in  by  May  1, 

lieiide]i*N.X.^The  Betbnal  Greoo  Goardiaiie  Ittvlla  I 
electric  lighting  plant.  Further  tMtfttcttUn  appear  ia  oor  odv 
ing  columns.     Tenders  by  May  17. 

Koelea.  — The  Corporation  invite  teoders  from  pefoooe  vtUiof  ti 
undertake  the  free  wiring  of  preoaJeas  10  the  boroo^  Wwitkm 
particulars  appear  in  our  advertiaitif  ootamiis.  ^Tsote*  i§ 
April  22.  I 

Bootte.— The  Corporation  ioHte  tenders  for  ibo  eapply  Mi' 
erection  of  arc  and  incandescent  lamps,  lamp  poeia.  a«a  aoei^ 
soricfl      Further  particulars  appear  in  our  advortlalnf 
Tenders  by  April  25. 

SnaderlAiid,— The  Corporation  Invite  tefiden  for  tboi 

(I)  highepeed  225  kw.  steam  dynamo  ;  (2}  T 

boilers.     Further  particulars  appear  in  oar  ad^irtiiii^e  < 

Tenders  by  April  29, 

▲oeriostOB.— The  Corporation  invite  tenders  for  tbe  espplyi 
fixing  of  various  articles  and  engineering  appliancea  in  1 
with   their  electricity   works.      Full  particulara    appear   te 
advortising  columns.     Tenders  by  April  19 

Ooaji*  (Toledo).  -Tenders  are  Invited  for  a  pebUc  ilowlrfe  ] 
iT>g  installation.    The  proviaional  depoalt  rcqiurod  it  fl^S^l 
Specifications,  etc. ,  are  to  be  obulned  from,  1 
u>»  the  Administiator  of  the  Trovince  at  Ocana,  Spain,  hf  . 

KadnM.— The  Secretary  of  State  for  India  In  C^«aeU  j 
That  the  time  allowed  for  the  receipt  of   teiMlett   by  ^km 
Engineer    for   Irrigation,    Madras,    for    the   tttlliaatioa  af 
[K>wer  of  the  Periyar  Like  baa  been  extectdod  frooi  Oak  iL  I 

to  July  1,  1898. 

Saa  Feliu  4e  Llol^recmt  (Baroo!oaaX— l^endem  wm  iav^ 

I  he  electric  U>»hiing  of   iho  t<jwn  for   10  yeara.     Tbe  [ 
deposit  required  ia   2jiOU    poaatas*    and    the   Unal    IJAlO 
SpeciBt^ations  are  to  be  obtained  from  and   tenders  add 
the  Ayuntamiento  of  tbe  above  town  by  A|iril  IS. 

Eaher  —Tenders  are  invited  for  tbe  ruoalfig  and 
for  live  years  of  an  electrical  installation,  eofapffioiflff  i_ 
accumulators,  dynamos,  etc.,  and  connected  OMicbinarf  ai 
burn,    F*sber.     Farther    particulars    by  applleaiioQ    to 
O'Uorman  and  Cogens  Hardy,  21,  Smbanktaontgatdeaa*  &.W. 

Otaagow  — The  Corijoration  invite  toadere  for  tba  aaftfifj 

66,«MJii  pairs  of  carbona.  Tenders  by  21st  knmt^  Also  aa 
travelling  crane  for  engine-room  ;  two  tbreo^t^row  bi 
pumps,  driven  by  electric  motora*  oooinlaii  wUli  evli 
resist  ances,  and  one  S(>are  armature  for  tana^  1^ 
22nd  in«t,  i*articulare  of  theee  OOOtciiOia  frin  to  lam 
advertisement  caluii 


&w.— Tbe  Soerotary  of  Siata  lor  War  li 
receive  ofKers.  in  writing,  aooompai' 
specifications    for  the  sopply  ol 
apparatus.  General  parti culaie  at  t<di 
on  applioatioo,  either  by  letter  or  paiaooally^  to  A*  Major,  1 
of  army  contract*.  War  Office^   Pall  mail.  8  \V.     Tbe  m§ 
designs  mum  bo  delivered  at  the  War  Office,   Fall-nkaiL  1 
S.  W.,  by  April  27,  addr^iaed  to  the  Dt/eoCAr  ol  Army  Ca 
and  marked  on  the  outside  '*  Designs  for  Searcb  Ui^l  Ap 

lioadaa,  N.W.    The  St.  Paooraa  VeatiY  k 
erection  of  buildingi  in  ooooeotioa  wllb  IMi 
Park  generating  station,  47.   Staabops  stfaH^  K.W. 
tion,  conditions  of  oodtract,  and  fona  of  taiidir  a^y  ba  1 
uiK>n    appUcation  to    tbe   Chief  Clark«   XIaotHeltj   " 
Omc««,  .^f7,  Pia^'^treet.  Londoa^  K.W.«  oa  payiaaai  al 
of  £1,  which  will  be  returned  00  raoelpi  ol  sparifiaaifa 
panied  by  a  bona  fide  eoodar*    Teodare  lo  to  nvl  fia  Mr.  C 
Barrett,  veatry  clerk.  Vmirr  HalU  P>M><Tae  road,  f  aadaa,  ] 
endorsed  "  Tender  for  Baildiasa,'*  by  II  000a  aa  April  V9k 

Kdlabaria.-^Tbe    Mkl  Lotbiaa    and    Peeblos    Laaaaj 
invite  teodera  for  tha  InaOallaHoa  of  alaotdo  Uglii  ia  lU 
at   Raatlyako^   aaar   Utabari^b,   inollMiteg   ^mmmim^ 
wiringi  fittlogt,  lampa,  ata.    Plana,  tlo^,  OMy  ba  tiia  at  1 
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.  Baily,  Heriot-Watt  College,  Ghamben-Btreet,  Edinburgh, 
cations,  etc,  can  be  obtained  from  Prof.  Baily  or  from  Mr. 
dison  Smith,  clerk  and  treasarer,  19,  Heriot-row,  Edin- 
on  payment  of  £1.  Is.,  which  will  be  retarned  after  receipt 
enoine  tender.  Separate  tenders  may  be  accepted  for  (1) 
lerating  plant,  inclading  accamalators,  switchboard,  etc., 
wiring,  fittings,  lamps,  etc.     Tenders  by  April  23. 

»rla  (Anatralta). — Tenders  are  invited  by  the  Council  of 
\j  of  Hawthorn  for  the  sapply  and  erection,  or  for  the 

only,  of :  (Section  A)  buildings  only ;  (B)  boilers,  water- 

pnmps  ;  (C)  engines,  dynamos,  switchboflird,  mains,  sub- 
transformers,  meters,  arc  lamps,  insulators,  testing 
nentfl  ;  (D)  supply  of  poles  and  their  erection  ;  running  of 
knt  for  three  years.  Specifications  and  forms  of  tender  can 
lined  at  the  office  of  the  Agent-General  for  Victoria,  Lieut. - 
a  Sir  Andrew  Clarke,  G.C.G.M.,  Victoria  Office  15, 
ia-street,  Westminster,  London,  S.W.,  on  payment  of 
,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 

tenders,  endorsed  "Tender  for  Electric  Lisrhting,"  and 
Bed  to  the  Mayor  of  Hawthorn,  Victoria,  Australia,  on 
4,  at  5  p.m. 

ast. — The  Belfast  Harbour  Commissioners  invite  tenders  for 
pply  and  erection  in  the  electric  light  station,  Aberoom 

belfast,  of  three  compound,  two-crank,  self- lubricating, 
valve,  quick-revolution  vertical  engines,  each  capable  of 
ping  70  h.p.,  with  a  steam  pressure  of  IdOlb.  per  square 
also  for  the  supply  of  three  belt-driven,  continuous-current, 
■round  dynamos,  capable  of  giving  15  amperes,  2,850  volts, 
eed  not  exceeding  800  revolutions  per  minute  for  18  hours' 
lous  running,  without  undue  heating.  Copies  of  specifica- 
ttm  of  tender,  and  any  further  information  required  may  be 
k1  from  the  harbour  engineer,  Mr.  G.  F.  L.  Giles.  Sealed 
1,  on  the  special  forms  provided  for  the  purpose,  to  be 
■ed  to  Mr.  W.  A.  Currie,  secretary,  Harbour  Office,  Belfast, 
ed  "Tender  for  Engines  "  or  "  Tender  for  Dynamos,"  and 

by  18th  inst. 

iOA,  ft.  K.— The  Vestry  of  St.  Mary,  Newington,  invite 
B  for  erection  of  an  electric  lighting  station  in  Penrose-street, 
Mrth-road.  Bills  of  quantitief,  with  specification  and  form 
ler.  may  be  obtained  from  the  Vestry's  consulting  engineers, 
K  Kinoaid,  Waller,  and  Manville,  ^,  Great  George- street, 
lineter.  upon  payment  of  £5.  5s.,  at  whose  office  the  drawings 
I  seen  during  business  hours.  The  deposit  will  be  returned 
he  tenders  are  opened  by  the  committee.  The  contractors 
e  required  to  sign  the  following  declaration  :  ' '  We  hereby 
e  that  we  pay  to  the  workmen  employed  by  us  not  less  than 
Dogniaed  trade  union  rate  of  wages  in  each  branch  of  the 
"  Sealed  tenders,  endorsed  "Tender  for  Electric  Lighting 
n,"  together  with  specification  and  priced  bill  of  quantities, 
bs  received  by  Mr.  L.  J.  Dunham,  clerk.  Vestry  Hall, 
orth-road,  S.E  ,  before  noon  on  18th  inst. 

If— ay  (ClwMre ).  —Tenders  are  invited  by  the  Urban  Dis- 
}oiincil  for  the  erection  and  completion  of  extension  to  engine 
loOer  house  at  their  electric  supply  station,  Sea  view-road, 
d,  in  the  parish  of  Wallasey.  The  drawings  can  be  seen  on 
sttioii  to  the  engineer,  Mr.  J.  H.  Crowther,  at  his  office, 
Fkiat,  near  Birkenhead,  and  copies  of  the  specification  and 
'  quantities  obtained  either  on  personal  application  at  that 
■  or  by  letter  on  and  after  ISth  inst.  on  payment  of  £3.  3s., 
1  will  be  retarned  on  receipt  of  a  bona  nde  tender.  Sealed 
n^  on  the  proper  form,  addressed  to  the  Chairman  of  the 
Bfater,  and  Electricity  Committee,  and  endorsed  "  Tender 
nsetion  and  Completion  of  Engine  and  Boiler  House,"  to  be 
» the  office  of  Mr.  H.  W.  Cook,  clerk.  Public  Offices,  Church 
^  Egremont,  by  4  p.m.  on  2ist  inst.  The  contractor  will  be 
nsd  to  enter  into  a  bond,  with  approved  sureties,  for  the 
» of  contract. 


BUSINESS  NOTES. 


RESULTS  OF  TENDERS; 

■Weaii, — The  Urban  District  Council  have  accepted  the 
ref  Measre.  Sharp  and  Piper  for  switchboards  at  £721.  10s. 

Hy.— The  Electric  Lighting  Committee  have  accepted  the 
r  of  the  English  Carbon  Company  for  carbons  at  £1.  6s.  fid. 
iU  and  £3.  17s.  for  cored  per  1,000ft.,  and  that  of  W.  T. 
if's  Telegraph  Works  Company  for  low -tension  cable,  in- 
■g  boxest  at  half-mile  7s.  7td.  per  yard,  one  mile  3s.  3|d.  per 


—The  following  tenders  have  been  accepted  by  the  Gas 
Lighting  Committee  :  Steam  dynamos  with  Belliss 
BOS  Bros,  and  Co.,  London  ;  steam-pipes,  J.  Spencer, 
;  accumulators,  Tudor  Accumulator  Company, 
;  switchboards,  T.  Parker,  Limited,  Wolverhampton  ; 
■k  Gdlender'B  Cable  and  Construction  Company,  London  ; 
■iptsud  ptUars,  W.  Lacy  and  Ca,  Oxford. 


e^.— The  Town  Council  have  accepted,  subject  to  the 
I  of  the  Local  Government  Board  to  the  re<^uisite  loan, 
of  the  firms  undermentioned  for  extensions  at  the 
llMtiaB eleetrioicy  worka— viz.:  Baboock  and  Wilcox,  Limited, 
■eid  saperheaten ;  Cole,  Marchant,  and  Morley ,  condensers 
»teige  tanks ;  8.  Z.  de  Ferranti*  Limited,  rectifiers ;  Chas.  J. 
ii^boosrers;  Britiah  Insulated  Wire  Company,  cables;  Naider 
■  Uoa,  limited,  transformers. 


>— Hm  formation  of  an  electrical  trust,  with  a  capital  of 
of  the  Union  Financi&re  and  several  London 
ii  Mid  to  hvrt  be^n  almof  t  completed, 


P^rtlL — The  draft  provisional  electric  light  order  has  been 
issued  by  the  Board  of  Trade. 

Mew  AddreaSb— Dick's  Asbestos  Company,  Canning  Town,  have 
taken  offices  at  51  and  52,  Fenchurch-street,  E.C. 

Barrow.— Mr.  H.  R.  Burnett,  assistant  electrical  engineer  to 
the  St.  Pancras  Vestry,  has  been  appointed  borough  electrical 
engineer. 

Hereford. — The  provisional  order  for  the  electric  lighting  has 
been  referred  to  a  special  committee  of  eight  members  for  con- 
sideration and  report. 

CarUile.— The  Local  Government  Board  have  sanctioned  the 
application  of  the  Corporation  to  borrow  £30,000  to  defray  the 
cost  of  the  installation  of  electric  lighting. 

BriflitoB.— The  reduction  of  price  proposed  by  the  Electricity 
Committee  was  rejected  at  the  meeting  of  the  Town  Council  on  the 
7th  inst.  by  one  vote,  the  voting  being  18  to  17. 

CheiteBhain. — A  new  Belliss  engine  coupled  direct  to  a  Siemens 
alternator,  of  a  capacity  of  250  kw.,  has  been  laid  down  by  the 
engineer,  and  was  successfully  tried  a  few  days  ago. 

WarmlBStor. — The  Lighting  Committee  has  been  instructed  by 
the  Urban  District  Council  to  consider  the  advisability  of  either 
utilising  or  realising  the  plant,  and  report  to  the  Council. 

Barneiey.  —The  Town  C/Ouncil  have  received  a  report  from  Mr. 
Miller,  electrical  engineer,  upon  the  system  of  electrical  supply  to 
be  adopted  in  the  borough,  which  is  to  be  considered  at  a  meeting 
on  the  23rd  inst. 

CiMett.— At  the  last  meeting  of  the  Town  Council  ib  was 
reported  that  a  provisional  order  had  been  received  anthorising 
the  Conncil  to  lay  down  electric  lighting  plant  and  supply  elec- 
tricity within  the  borough. 

PlyntontlL— Major-General  Crozier,  R.E.,  Local  Government 
Board  inspector,  held  an  enquiry  on  the  6th  inst.  into  an  applica- 
tion of  the  Corporation  for  sanction  to  borrow  various  sums, 
including  £2  500  for  public  lighting. 

8]ui«^e-Llat.— Application  has  been  made  to  the  Stock  Exchange 
Committee  to  allow  the  further  issue  of  8,000  ordinary  shares, 
Nos.  32,501  to  40,500,  of  the  Chelsea  Electricity  Supply  Company, 
Limited  to  be  quoted  in  the  official  list. 

FeUxatowe.  -  Telephone  business  has  increased  here  so  rapidly 
that  the  24- line  board  at  the  exchange,  which  was  considered 
likely  to  meet  the  requirements  of  the  district  for  several  years, 
has  now  to  be  leplaced  by  a  50-line  board. 

Dewabnry.— The  Eleciricity  Committee  are  still  considering  the 
pre()aration  of  the  specification  for  the  supply  of  the  necessary  aiddi- 
lional  electric  lighting  mains  and  plans  for  the  necestary  exten- 
sions of  the  buildings  at  the  electric  station. 

Sunderland.- The  electric  supply  station  is  to  be  extended, 
and  additions  made  to  the  plant  and  mains,  and  the  Finance 
Committee  have  been  directed  to  apply  to  the  Local  Government 
Boaid  for  £26,000  for  the  carrying  out  of  the  scheme. 

Settling  Day.— The  Stock  Exchange  Committee  has  appointed 
Wednesoay,  April  20,  a  special  settling  day  in  British  Electric 
Traction  Com^ny.  Limited,  10,Q00  6  per  cent.  cumulati?e 
preference  shares  of  £10  each  £4  ()aid,  Nos.  30,001  to  40,000. 

Parliament  — In  the  House  of  Commons  last  week  Mr.  Ritchie 
introduced  Bills  to  confirm  the  provisional  orders  made  by  the 
BoaTd  of  Trade  under  the  Electric  Lighting  Acts  of  1882  and  1888 
relating  to  Chichester,  Lewes,  Hove(Aidriogton),  and  Leatherhead. 

Band  Central  Sleotrie  Worka,  Limitod.— The  fourth  ordinary 
general  meeting  of  this  Company  was  convened  for  the  7th  inst., 
at  Winchester  House,  but  a  quorum  not  being  obtained,  the  pro- 
ceedings stood  adjourned  for  a  week^  at  the  same  time  and  place. 

Donglaa  Sontkern  Bleet^io  Tramway  Company,  Limited.— 

The  directors  report  a  profit  for  last  year  of  £736.  Out  of  this 
sum,  with  the  balance  brought  forward,  a  dividend  of  3  per  cent,  on 
the  7  per  cent,  preference  shares  is  recommended,  carrying  for- 
ward £265. 

The  Cowper-Colea  Xlectrolytio  Prooeaa  for  the  Manniaetare  of 
Parabolie  Befleetora. — We  are  informed  that  a  sole  license  has 
been  granted  to  Messrs.  Chance  Bros,  and  Co.,  Limited,  of 
Smethwick,  for  the  manufacture  of  parabolic  reflectors  by  this 
process  for  searchlights. 

Hyde.— The  town  clerk  (Mr.  George  Stevens)  has  resigned  hia 
position,  having  been  appointed  general  secretary  to  the  British 
Electric  Traction  Company,  Limited,  London,  one  of  the  sub- 
sidiary companies  of  which  is  laying  the  Oldham,  Ashton,  and 
Hyde  electric  tramways. 

BcOlea.- At  the  last  meeting  of  the  Town  Council  it  was  stated 
that  the  larger  main  cable  than  originally  estimated  for  would  not 
be  covered  in  the  estimates,  and  additional  borrowing  powers 
would  be  necessary.  There  would  be  no  breaking  of  the  contract 
in  the  proposed  alterations. 

SnbnuurineCab^eaTrnat.— On  and  after  April  15,  the  coupon 
due  on  that  date  will  be  paid  in  full  by  Messrs.  Glyn,  Mills,  and 
Co.,  of  67,  Lombard-street,  E.C.,  between  the  hours  of  10  a.m. 
and  2  p.m.  Coupons  should  be  left  with  the  bankers  for  examina- 
tion four  clear  days  before  payment. 

Bonmemonth.— Mr.  F.  H.  Tulloch,  M.LC.E.,  Local  Govern- 
ment Board  inspector,  has  held  an  enquiry  into  an  application 
made  by  the  Town  Council  to  borrow  several  amounts,  including 
£2,500  for  lighting  the  pier  and  lower   pleaans^  V9^^^s^  ^^ 
oleQtrioity  and  for  geotraUng  Ui«  Bui^Vy. 
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L— The  Town  CoancU  b«v©  tn«troeted  the  Electric  LiKHting 
nmittee  to  um  the  utmost  oconomT,  coD«i»tent}  with  efficiency, 
I  eftrryintr  out  the  electric  li^fhtin^  »chetne,  And  not  to  incur  new 
expenditure  beyond  that  already  t&nctionod  without  first  re(>orting 
mnd  obtaining  the  authority  of  the  Town  Council 

Ayr — An  applicAtlin  made  by   Mr.  Bickerdike,  Montreal    for 
permrMion  to  construct  and  work  a  service  of  electric  overhead 
A m ways  for  the  town  baa  been  refused  by  the  Town   (*ouneil 
Application  ha«  been  made  to  the  magistrate*  for  the  liceniain^  of 
four  notorcar*  to  run  between  Ayr  and  Pre»twiok* 

Kaatera  KxtenslOD,  Aiistrataslt,  And  CliltiA  Telegraph  Com- 

Llmlted.  — This  C^^mfHiny  have  eitended  their  cable   from 

lon^  Konjf  to  Manila  direct,  with  a  view  to  irnprosini;  telej^^niphic 

[kmmunication  with  the  Philijijnno^  by  makinir  it  independent  of 

be  lon^  land  line  between  (  a(>e  Bolinao  and  Minila* 

St.  Jamee'a  and  Pali  Ma'l  Sle^trle  i  Ulit  Company,  Umited.— 

I  amount  of  electricity  sold  by  this  C'^mpany  for  the  quarter 
nderi  March  25.  18^,  is  returned  at  l,0l(i.t>l2  uniu,  esutnabed  to 

iuoe  £2)  lAU,  aa  a^ainAt  {HJ7,919  unit«  for  the  same  quarter 
f  last  year,  which  produced  a  net  revenue  of  £l9,89i8, 

EdLbbursh^  — The  Clraniriyr  and  Lightin^r  Committee  of  the 
Town  Council  resolved  on  the  llth  inst.  to  adhere  to  their  previoufl 

■  recommendation  in  regard  to  additional  street  litsrhtin^  by  ga^*  and 
ricctrietty,  with  the  exrefitioti  of  that  portion  nf  it  referring  to  the 

'  tborou^hfaie  front  DonaldNutr^i  Hospital  to  Coltbrid^?©, 

Oriental   Telephone   and  STeetrle   Company,  Idmlted.— The 

^directors  of   this  Company  have  reeolved    to   recommend    to  the 

hAreHoldeff,    subject  to   &nal   audit  of   the   accounts,  a  further 

lividend   of  8d.  per  share,  free  of  income  tax,  making,  toerether 

rith  the  interim  dividend  paid  in  October  last,  5  per  cent,  for  the 

ar  ended  De^  31,  1897. 

Uv«rp«oL— Tbe  prices  charifed  for  the  supply  of  electric  eneriry 

hi  the  preaeure  of  2.10  volta  have  been  reduced  as  follows  :  for 

^    eneral   Hghtinf;  5d.  per  unit  for  each   unit  up  to  1,000  units  per 

Quarter,  and  4d.  j»er  unit  for  each  unit  in  excels  of  1,000  uoitji ;  for 
k>rporatton  departments  4d.  iier  unit ;  for  street  lightinf;  3d.  per 
unit  ;  and  for  fiower  purposes  2d,  per  unit. 
ateeltpott— The  Local  flovernraent  Board  have  decided  to 
(^mply  with  the  Gai  Committee'ii  application  ao  far  as  it  relates 
to  the  borrowing  of  the  sum  of  £24,6<X>  and  their  formal  sanction 
to  a  loan  for  that  amount  has  been  forwarded  tojeethor  with  their 
approval  of  the  ufe  of  the  site  of  the  Milltfate  i^aswnrks  for  the 
pttrpoaaa  of  the  Stockport  Electric  Lighting  Order,  189L 

BilnomV— It  Is  stated  that  her  Majesty  has  decided   to  light 

[Balmoral  Castle  by  electricity,  and  that  an  enormous  quantity  of 

■irge  iroo   |pi|vcfl   has   already  been  delivered.     These  pipea  are 

fitended  to  convey  w«t4>r  power  from  theGelder,  a  stream  running 

[Into  the   h<w  at  a   point  about   1)   mileifl  from  Balmoral,  and  the 

eurrerit  will  be  brouifht  to  the  Caatle  by  means  of  electric  cables. 

8t.   Martta'a-ln-tHe-rields.  — The  o^ieoing  of   the  «treet«   and 

thoroughfares  of  the  Metropolis  by  electric  and  telephone  com- 

panie-  and   similar  boifie*    without   the   permission   of    the  local 

auihoiiuui*  was  di«cuMed  at  length    st  the  last  meeting  of  the 

kVeatry,     A  resolution  supporting  the  views  of  the  Corporation  as 

|#xpre««sed  in  their  recent  case  against  the  I'ostma^ter  Gen  oral  was 

[poraed. 

M.  -The  Council  have  authoriiad  an  application  to  be  mide 
Ho  the  Hoard  of  Trade  for  a  license  or  a  provisional  order  autho- 
[rising  th*  Council  to  supply  elec^ Hoi ty  for  any  public  or  nrivate 
urposfs  within  the  area  of  the  E\6t  Cirinstead  Urban  District 
tmcil  or  such  oth<ir  area  as  the  Council  may  dt4ermine,  ^uch 
'  application  not  to  be  tnado  until  the  coat  to  be  incurred  is  reported 

to  the  Council. 
Darby.  ^  A  lOh.p.  motor  hat  been  purchased  at  a  coat  ol  £35, 

aubject  to  the  same  being  treted.    The  following  scale  of  reduced 

charge  for  day-load  motom  has  been  adopt^ed^vi^,.,  on  the  demand 

indicator  system,  at  the  rate  of  3il.  per  unit  for  the  6rit  IH  hours 
[per  week  consumption  ;  2d.  |)er  unit  for  the  next  18  hours  per 
Ewoek  consumption  ;  and  Id.  per  unit  for  all  electricity  consumed 
{beyond  that  time. 

iflataL— At  »' '■  -  --nngof  the  Sanitary  C^m ml ttoe  last  week 

the  iurveyor  V*  d  to  obtain  the  average  time  at  which 

I  the  option  of  <  ,      ution  to  purchaae  the  tramways  could  be 

|#xerci*ed,    taking  into  ooaeideration    what   were  and   would    be 
r#xtension»,    and   what    might    be    considered    connections  only, 

•bowing  how  far  the  Sanitary  Committee's  oetimate  in  the  matter 

approached  that  of  the  tramways  oom|^»any. 
iwiiia. — Mr,  Manville,  in  hia  report  on  the  proposed  electric 

Kglitifig  eobame,  eetimatoA  the  oo«t  after  adrltng  7^  |ior  cent,  for 
.  Qontingenciea.  entcineering,  etc  f  at  £35.o:it).  The  r-  '- '  rovenuo 
lit  baaed  on  15,7lM»Hc,p.  lam {ie  for  private  litrhtui  \ould, 

rmt  41d«  per  unit,  bring  in  £4,414,  whili^t  the  public  woald 

bHog  in  £733,  making  a  total  of  £5,177*     The  ro>! 

h^  averages  at  3-05d   per  unit,  which  would  give^i  i 

per  unit,  or  a  total  of  jC1,<*52. 
KalUpoUr  D]maiooa.--We  have  received  from  Meeare.  S%«ton, 

Aoderaon,  and  Cioolden,  Limited— or  rather  from  the  United 
!  Ordnanoe  and  Engineering  Company,  Limited  ^their  new  catalogue 
^  of  multipolar  dynamoa  and  awUm.  The  getieral  design  of  tbe^e 
\  moobinet  it  toch  as  to  giv«  grMt  ifeiflbiM  and  itabillty.  securing 

at  the  same  time  a  mo«t  alegant  appearanoe.     We  welcome  the 

type  indicated   by  the  above  ^tm^  and  are  glad  to  note  that  thetr 

dynamos  are  finding  favour  with  the  public. 
BarAlejr*— The  charge  for  olecUic  light  was  dlaeu^oed  at  the 

lM0t  Town  Coaocil  mmtio^,  Jn  annwor  to  tho  cieetMon  why  the 
Mfimrgm  (or  eiirrtmi  hr  motfro  pernor  hod  be^o  roduodd  trout  M. 


to  2d.  per  unit  to  conaam^re  of  not  leea  tfaoa  4S  bottfl  0 
woe  explained  that  It  wai  for  those  who  wws  Viiflir  U 
day,  when  the  machinery  was  nearly  stopped*  so  ea  fts, 
uiera  of  motive  power.  An  aoiendmeQt  that  tho  m^Mm* 
back  was  lost,  and  the  minutes  were  paseeiL 

llorley  — The  Lighting  C<»mmittee'«  retiort,  pre 
Tovin  Council  at  the  last  meeting,  stated  that  the 
ment    Board    had   sanctioned   tho  loan  of  £Sfi£,500 
workB.     The  committee  recommended  that  biffh 
cables  be  laid   from  the  preaent  sub^etation  m 
Mr  ScArth's  gate  in  Victoria- road,  at  a  coat  not 
and  that  the  charge  for  the  M  ol*^'  ^rif*  ^imjia  (oc 
£22 each  per  year.     The  report  id. 

WlmliliidoB,  —The  Ktectric  1  > 
the  Council  to  isijue  circulars  ^» 
to  be  made  for  current  and  a  ' 
further  recommended  that  a  cit 
depositing  plans  for  new  buit 
current  be  fid  per  unit  for  the  iir?i  uve 
8'C.p  lamp  per  qunrter,  and  4d,  ^>er  u: 
exceH^.     The  rocommendation  has  been  al 

WlJielieatar.--At  the  loat  meeting  of  th 
Cleik  produced  the  formal  consent  of  tf 
carry intf  out  of  the  work*  by  the  W 
Power  Company,  Limited,  and  a  co^> 
the  B  mrd,     A  letter  was  read,  in  which  iha  campAay 
they  were  prepared  either   to  light  a  portion  or 
the  ci(y  with  either  arc  or  incandesoent  lampt    THe 
to  Advartiro  for  tenders  for  the  lig^hting  of  the 
years  from  Xov.  \  uexU 

Biir«leiii.--At  a  meeting  of  the  C;eoeral  Piifi 
the  Town  Council  a  letter  was  road  from  Mr.  Soli 
British    Electric  Traction   Company,    enclosing   a 
the  routes  along  which  the  light  railway*  htivp  b««-Ti 
the  Potteries  Light  Kailway*  Order,  peii^ 

thereon,  and  enquiring  whether  the  * 
make  with  reepeit  to  the  passing  plsi:r*  ri*»  aj-o 
was  instructed  to  proceed  with  tho  light  raihravt  M 
possible.  It  was  decided  that  tho  plan  do  referTod  lo  IJ 
engineer  to  deal  with. 

Bootlo.—The  borough  engiooer  hoe  booo  ioMroeiid 
the  necessary  plans  and  specification  for  tho  e^-ti^nX 
submit  the  same  to  a  special  meeting  of  tho  Waiolb  ( 
The  Local  Government  Board  have  saootioood  iJm  ' 
the  sum  of  £33.594  for  the  parpoaee  of  eieolHe  li| 
approved  the  uj«e  of  the  land  in  Pino  grove  for  tliii  pa 
«u[n  of  £1,4^)6,  the  amount  ou  ti<taudini£  in  roapc«t  of  Uii 
which  is  to  be  superseded  r^  *'  '^  »-.«.«  ^^«r^  isovdlldodfi^ 
applied  for.  The  oxtenst  • 
Stan  ley -road  has  been  a  ppt  '  alcb 

BtookpooL  —The  recommendation  of  the 
the  introduction  of  the  overhead  system,  as  foi 
columns*   has   been   ratified  by  the  Town  Co* 

Council  have  resolved  th^tt  the  ftnprT>rfwl  sloodaM 
by  the   Electrical    Ei  ^nnHsMasmm*  i 

at.d  the  Municipal  E  '  w 

general  t.'itnt  if»»i  tor  cwrtrtool      ^ 

be  referred  li  boroofb  doettiffvl 

inclusion,  if  ...^  ..       ,  ia  any  eoiMilikuie  ol  0|l 

For  electrical  cngineertng  plant  wsued  by  ibo  BtafttH 
Commitue, 

Appolntmoata  ITooiot  —The  Vettrif  rf 
assistant  engineer,  qu^iifie'l  ti  work  ft  nit;fH  «7*i?d  tlpti 
and  to  attend  to  storage  battcrle*  a 
at  the  ne^  publiii  bath»,  KenningUit 
Application*    ir) 
pre^nt  and    f^n 
Smith,  Lanibi^t  f. 
10  a.ncu      Th'-   ■  i   -    - 
Voslry*s     *n|.^-  .^'r.-,  , 
attendant  %»  wanr^d  i 
viou*  ex^ierianre  in  u 
per  week.      Further   ^varucuJir* 
columns, 

Loott^a.  — At  the  inontHljp  moetioie  of  t^ 
agiiui    ri  furred    tu   the    sub-romoiiltoo    ^ 
engineer    to    (ire|jare   a   sehemo   oimI    d 
probable    co«ts    and    teaulis   of    the 


M^at,  to  ho  eoot  to 


:r,ctl 


scheme,  and  tosobmit  th*  . 
in  due  course.     An   ' 
Briti*h  Klfw'trinT  ar' 

of    ^     '■  -'. 


|K>«i«ible,  was  dtsi^ursed.  Tbo 
tho  pl^n  as  »uh)njnM!  bv  a{i| 
location  of  t\iu 

Golckeater.      i 
in   thttir  rejiurt   ptt»«i«iti«»i    u» 
Meesm.  Stem««ns,  tlndlng  that  i 
than  WOK  ioctude<l  in  the  &t^Glr»r  r^u^t'iisctliao  I 
had  e&prosted  a  wt»h  that  the  Cor fioiatktiii 
and  agreed  to  i^ut    m    cablea   Iooilt0|r  to  1^ 
capable  of  carrying  current  for  dooblo  thm  B«i 
vidod  for  in  the  original  contract,    la  < 
Major  Tyler,  RE,,  U  hod 

should  l^t  pittMs  for  tho  oWou^  lltfbMof  ol  tbo  mmm  I 
Uie  miliiorY  tiot|^ital  ondor  llio  rooilw^jr  M  mm,   Tto 


ls^^t  ^V^ka  Co 

CoAofl 
'0|i|4y 
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thar  to  Messrs.  Greenwood  and  Sons  on  their  contract  for 

:  the  electric  light  station  was  recommended.    The  report 

psea. 

vlnny. — The  erection  of  the  new  manicipal  electric  works 

1  commenced  by  Mr.  Brewster,  the  buildingf  contractor. 

is  centrally  disposed  for  the  distribution  of  the  lieht  to 
)te  points  of  the  city.  There  will  be  more  than  sufficient 
r  the  electrical  works,  and  it  is  the  intention  of  the  Cor- 
1  to  combine  with  the  electric  works'  site  a  central  Cor- 

dep6t,  which  will  provide  dwellinfr-houses  for  the  Corpora^ 
kmen  and  horses.  The  works  are  under  the  superintendence 
L  Hammond  and  the  city  surveyor,  Mr.  A.  H.  Campbell, 
by  a  clerk  of  the  workfe,  Mr.  Dor^.  We  understand  that 
le  of  the  contracts  for  the  electric  plant  are  signed,  and  in 
9  state  of  preparation  at  the  various  works  of  the  manu> 
I,  whilst  the  cable  laying  in  the  streets  is  intended  to  be 
d  with  early  in  May. 

OL — We  understand  that  the  laying  of  the  lines,  so  far  as 
m  already  sanctioned  are  concerns,  has  now  been  com- 
rhe  fixing  of  the  overhead  cables  will  probably  be  finished 
ik.  The  car  which  was  delivered  about  a  fortnight  ago  is 
th  the  whole  of  the  undergearing  with  the  exception  of 
»r.  Others  are  ready* to  be  forwarded  from  the  makers  at 
Md  and  some  three  or  four,  the  Tramways  Committee 
U  be  ranning  along  the  different  routes  by  May  1.  For  a 
1  tripe  simply  will  be  run,  in  order  to  test  the  curves  and 
iariae  the  drivers  with  the  routes.  The  date  for  the 
will  probably  be  deferred  to  Jubilee  celebration  day.  A 
»qiial  to  50  h  p.  has  to  be  circulated  to  work  a  Halifai 
acooant  of  the  steep  grades.  It  has  been  decided  to  run 
s  on  Sundays,  at  least  as  an  experiment. 

port  —In  the  future  no  meter  rents  will  be  charged  to 
*•  whose  bills  for  current  amount  to  lOs.  or  upwards  per 
The  report  of  the  electrical  engineer,  Mr.  C.  D.  Taite, 
at  the  existing  arc  lamps  are  spac^  about  50  yards  a()art ; 
Uowed  an  average  of  about  80  yards  space  between  each 
the  extensions.  The  necessary  arc  light  cables  between 
»  and  the  corner  of  Lord-street  and  Seabank-road,  and  in 
net,  Seabank-road,  and  Coronation-walk  are  already  laid. 
doable  service  rather  less  than  3^  miles  of  cable  will  be 
.  The  streets  are  at  present  lighted  by  195  eas  burners, 
cost  of  gas  lighting  is  approximately  £333.  lOs.  He 
d  the  capital  outlay  required  to  instal  the  42  new  lamps 
0.  and  the  estimated  annual  expenditure  at  £735.  It  has 
olved  to  light  the  streets  referred  to  in  the  report  at  a 
C786  per  annum,  and  to  apply  to  the  Local  Government 
IT  power  to  borrow  £2,730  for  the  purpose  of  providing 
ai  mains,  lamps,  etc. ,  for  arc  lighting. 

dieek  (oo.  Idmerlok).— Mr.  J.  J.  0*Sullivan,  J.V.,  has 
rtangements  with  the  Markets  Committee  for  the  public 
;of  uiis  town,  and  is  also  putting  down  a  plant  for  private 
BTs.  The  mains  extend  in  four  circuits  of  about  quarter 
di.  and  the  current  will  be  delivered  to  the  consumers 
volts.  Hitherto  the  town  has  depended  upon  oil  as  its 
wt,  but  nearly  all  the  residents  are  now  wired  for  electric 
1^  the  greater  number  not  having  more  than  three  lamps 
I  fixed  contract  price  per  annum  for  current,  which  has 
itiiisetion  to  the  consumer  and  should  prove  remunerative 
(ySolliTan.  We  wi^h  the  enterprise  every  success,  as  the 
If  of  small  towns  by  electricity  would  open  a  large  field  for 
ebical  industry.  It  has  certainly  given  the  lead  to  the 
Muiog  citv  of  Limenck,  whose  provisional  order  dates 
fssrs  back.  The  engine  is  being  supplied  by  Mersrs.  J. 
tsM,  Glasgow  ;  dynamo,  switchboard,  wires,  and  general 
ifcgr  the  Edison  and  Swan  United  Electric  Light  Company, 

feMf.— The  Vestry  have  received  a  letter  from  Mr.  J.  G  W. 
|l^  dvil  and  consulting  engineer,  intimating  his  willingness 
■  ooosolting  engineer  and  to  advise  the  Vestry  as  to 
■  uder  consideration,  or  upon  the  whole  question  of 
lighting,  dust  destruction,  tramways,  etc.,  and  submitting 
\m  andertakings ;  and  also  a  letter  from  the  County  of 
isad  Brush  Provincial  Electric  Lighting  Company  referring 
k  sppUcation  for  the  transfer  of  the  Hackney  Electric 
VOcder,  and  making  further  proposals  with  regard  to  the 
I  be  diarsed.  The  Poblic  Health  and  Electric  Lighting 
ItM  (Joint)  have  reported  that  they  have  had  under  con- 
iMthe  letter  from  Mr.  A.  T.  Sneli  offering  his  services  as 
Ihf  electrical  engineer  in  connection  with  the  scheme  before 
It^,  and  recommend  the  Vestry  to  take  no  action  in  the 
Mtpreeent.  They  have  also  had  under  consideration  the 
Ml  Messrs.  Reeves  and  Son,  Dalston  Junction,  asking  how 
fcvS  be  before  the  Vestry  are  able  to  supply  electric  current, 
ftts  shout  to  experiment  with  electric  motors  for  driving 
$trf,  sod  recommend  that  the  letter  be  received,  Messrs. 
Nm  Sons  having  been  informed  that  the  Vestry  are  not 
Mim  at  the  present  time  to  answer  their  question. 

ilt— Mr.  R.  F.  Vorke  has  submitted  his  report  on  the 

jlMnr  available  at  the  Touch  reservoirs  for  the  electric 

md  the  town  to  the  Police  Commissioners.     Mr.  Yorke 

mhf  atilistng  the  available  water  power  the  Commissioners 

ph  a  oooetaot  guaranteed  output  of  54  b.h.p.  from  the 

gvysfa,  after  aUowing  for  losses  in  the  dynamo,  cable, 

IWssUnge^  is  capable  of  producing  a  supply  of  618  units 

^"NA  is  soflleieDt  for  supplying  the  extended  area  of  the 

,000  kmpe  of  8  cp.  connected,  or  one  lamp  for  every 

mim,  U  m  the  future  additional  power  was  required  it 

4atd  from  Ko.  4  seaerroir,  at  present  untapped,  to 


the  extent  of  4,000  more  lamps.  The  capital  outlay  is  estimated 
atf  £13,500.  atid  alto  wing  £675  per  annum  for  mtereat  and  a  inking 
fund,  which  wa«  5  per  cenU  on  the  capii^l  outlay,  mude  the  tot^ 
annual  coat  on  the  undertaking  £1,325.  Taking  lOt^OOO  unite  as 
the  number  to  be  sold  per  annum,  and  charging^  at  %h&  rate  of 
4^dp  per  unit  (which  was  considered  to  be  equivalent  to  gas  at 
28.  6d.  per  1,000  cubic  feet),  the  revenue  produced  would  be 
£1,875  per  annum,  thus  leaving  a  dear  profit  of  £550.  This 
profit,  however,  would  not  be  realised  until  the  fail  numher  of 
lam  pa  had  been  taken  up.  It  has  been  remitted  to  the  Lighting 
Committee  to  §06  whether  the  neceeeary  waytoavei  could  be 
obtained^ 

Sheffield  --Tha  Tramways  Committee  have  decided  to  purchaea 
404  yardg  of  land  for  the  purpose  of  widening  Leaveygreave  and 
W' ©Intern  bank,  in  order  to  constraet  tramways  at  th&D  point.  A 
deputation  baa  waited  upon  the  Tramways  Commitlee  and  pre- 
seated  a  memorial  signed  by  1  200  persons  in  Park  Ward,  urging 
the  great  need  of  a  tramway  servic^e  for  the  Park  district.  The 
city  surveyor  has  preeetited  to  the  Tramw^r^s  Committee  plans  for 
the  propofied  power  itation  at  Kelhatn  Inland.  He  eetimateg  the 
cost  of  tho  builder's  work  at  about  £6,tMM),  and  of  the  ironwork  at 
about  £1,500,  The  committee  have  authorised  the  city  eurveyor 
to  prepare  the  detailed  planp,  and  obtain  tenders  for  the  exeontion 
of  the  work.  The  Highways  Committee  have  recommended  the 
Tram  way  A  Crommittee  to  pave  the  whole  width  of  the  Hay  market 
with  wood.  It  has  been  resolved  by  the  Tram  way  n  Committee 
that  the  city  aurvayor  proceed  with  the  lines  to  Walk  ley  aa  soon 
an  the  Nether  Edf^e  to  Titifiley  rout^e  i»  laid,  and  that  the  Park 
iseciion  be  taken  in  hand  whan  the  Walkley  route  incompleted. — ^A 
special  meeting  of  the  Conneil  has  been  held,  at  which  a  resolution 
was  formally  panned  approving  of  the  Council  promoting  a  local 
and  personal  Bill  in  the  present  soflston  of  Parliament  to  confirm 
the  agreement  for  the  purchase  of  the  undertaking  of  the  Sheffield 
Electric  Lif^ht  and  Power  Company,  and  to  confer  borrowing  aod 
other  powers  on  the  Corporal ioo. 

Dudley. — At  the  last  meeting  of  the  Town  Council,  the  Mayor^ 
alluding  to  the  elec^tric  tramway  scheme,  ^aid  that  a  deputation 
from  the  Midland  Electric  Corporation  Comiiany,  Limited,  bad 
recently  waited  upon  the  committee,  and  laid  before  them  an 
amended  etatement,  from  which  it  appeared  that  thev  were 
prepared  to  lay  the  mains  to  lupply  electricity  for  the  nret  100 
hourf!  at  5'5d.  per  unit  per  q carter,  and  at  2^d  for  subsequent 
ut^.  If  the  Town  Council  laid  the  mains  the  prices  would  be  5d. 
for  the  Bret  100  hours  and  2d.  afterwards.  With  regard  to  the 
supply  of  electricity  in  bulk  at  a  uniform  rate  the  cost  would  be 
3  25d.  per  unit  if  the  electric  oorporatioo  laid  the  mainfi^  and 
2'75d,  if  the  Town  Council  laid  the  matni*  The  cost  for  public 
lighting  would  be  l'6d,  per  unit,  and  for  traction  purpoeee  for  not 
leis  than  100,000  unite  per  quarter  l'33d.  per  unit.  The  latter 
proposals  only  related  to  the  supply  of  electricity  to  a  given  poinb 
in  the  town.  Alderman  Bagtott  said  he  was  convinced  thab 
with  good  management  the  proposed  electric  tramway  m  the 
borough  would  be  a  source  of  largo  pro6t.  Ha  trusted  that  the 
Corporation  would  insist  upon  making  an  electric  tramway  to 
Nethenon,  as  he  belieired  it  would  eventually  return  a  very  good 
profit  towards  the  reduction  of  the  ratea-  Alderman  Garratt  and 
Alderman  Bagoit  were  added  to  the  Tramway,  Railway,  and 
Electric  Lighting  Committee,  the  Mayor  stating  that  Aldermaa 
Bagott  had  now  no  connection  with  any  tramway  enterprise, 

Dadley  And  Rtotirbri^e  Tramway,— The  Birmirtsham  Uaify 
Poyl  states  that  the  British  Electric  Traction  Company*  who  are 
virtu  ally  the  owners  of  the  Dudley  and  Stourbridge  Tram  way  j  . 
having  practically  par  chafed  all  the  shares  in  the  company  for 
£44,000,  have  entered  into  contracts  for  the  conversion  of  the 
present  Una  from  Hart's^hill  to  Stourbridge  into  an  electric 
syf>tem,  and,  it  1^  stated,  that  wtthitt  sist  months  electrical  cars 
will  be  running  between  the;^  place".  A  site  hap  been  purchased 
near  Canalstraetf  Brierley  Hill,  and  plans  for  a  power-generating 
station  are  now  being  prepared,  whilst  the  contract  for  the 
alterations  to  the  permanszit  way  and  for  the  electric  equipment 
h&B  bean  soeured  by  Messrs,  Dick,  Kerr^  and  Co.  The  lease  of 
the  line  from  Dudley  to  the  borough  boundary  at  Hart*s-hill 
expires  in  about  four  yearF,  and  the  Corporal  iona,  as  matters  stand 
at  present,  propoaa  taking  over  that  portion  of  the  tramway,  and 
working  it  themselvea  by  electric  traction.  The  Dudley  Town 
Council  have  alto  decidea  to  construct  andj  as  soon  as  circum- 
stances will  allow,  electrically  equip  i,  new  tramway  from  Quean 'a 
Cross  to  Cradley  Heathy  through  Netherton  and  Old  Hill)  with  the 
consent  of  the  local  authority  of  Rowley  Bag  Is,  or,  in  case  that 
authority  should  object,  to  the  borough  boundary  in  that  direc- 
tion—namely,  Bisbton's  Bridge,  The  Corporation  will,  thereforCj 
oppose  the  application  of  the  British  Electric  Traction  Company 
to  the  Board  of  Trade  for  an  order  to  carry  out  a  similar  under- 
taking. 

Creydoa,— The  Lighting  and  Electricity  Committee  of  the 
Town  Council  have  submitted  the  following  report,  which  has 
been  adopted  ;  ''The  commtitae  considered  tenders  received  for 
the  extension  of  build ingfi  and  other  works  at  the  electric  light 
station,  and  recomtnended  that  the  tender  of  Mr.  S  Page  be 
accaptad.  The  tsndcr  recommended  for  acceptance  amounts  to 
£3,795  The  sums  already  sanctioned  to  be  borrowed  for  building 
extension  amount  only  to  £1^480.  The  difference  in  the  amounts 
sanctioned  and  the  sum  of  the  tender  (£2,315)  is  in  consequence  of 
the  buildings  being  fio  etiiarged  as  to  provide  for  the  necessary 
increase  of  plant  requinito  upon  the  large  extensions  of  mains  con- 
templated to  Soutn  and  Upper  Norwood  and  Thornton  Heath, 
The  cost  of  the  foundations  for  the  building  extet^sloa  v&  tl^^ 
included  in  the  tender,  and  la  ^tima^Ud  to  coa^i  akw^ia't  £AS*X*  ^\v^ 
committee  r^coma^ead  that  %pp\ic&ta!Qiti  \i«  tcm^^  W  ^^^  \Ana^ 


Oovernmefit  Board  for  eaootion  to  a  further  lo&n  of  £3,000  in 
retpect  of  tho  exteoBion  of  the  baildin|;^B  and  the  cost  of  the  founda^ 
iiODB.  The  committee,  bftvine  hjid  under  consideration  the  advifiA- 
bility  of  extending  the  supply  of  current  to  the  South  and  Upper 
Norwood  dUtrictt  and  tho  increasing^  of  their  present  borrovring 
powers,  not  only  to  cover  this,  bitt>  to  make  certain  additionn  to 
the  NtAtion  plant  which  are  nece««arv  in  connection  with  the  two 
Ur|{6  fotf  reoently  sanctioned,  asked  Prof.  Kennedy  to  report  to 
them  on  this  nuestion.  He  h«d  reported  accord  in  (ply,  and  eaki- 
mated  the  total  expense  at  £26,000,  including  £7/232  for  the  South 
Norwood  extension.  £4,953  for  the  extension  from  South  to  Upp^r 
Norwood  £l,OCN}  for  the  extension  of  the  cable  to  Thornton  Heath 
Pood,  £2,272  for  additional  plans,  etc/'  The  committee  recom- 
mended that  a  loan  be  applied  for  for  this  purpose. 

Diittd^o, — Mr.  W.  Titten^or,  city  electrical  ene'ineer,  last  week 
anbmitted  plans  showing  the  old  and  new  areas  of  supply  in  the 
city,  together  with  the  mains  at  present  laid  and  the  proposed 
•xtoDiions  ;  also  a  atatemeot  showing  that  8,470  lamps  were  con 
oeeted  and  66  228  oniU  st>!d  in  1893,  and  22,897  lamps  connected 
and  32:ilB7  units  sold  in  1897,  being  an  increase  of  14,427  lamps 
coonected  and  256^969  tinita  sold.  The  length  of  streets  through 
which  mains  were  laid  for  supply  up  to  the  end  of  1897  was  four 
nkLles,  and  the  extended  plan  was  eight  miles.  In  these  streets 
be  anticipated  a  demand  for  25,000  lamps  after  five  years,  exclusive 
of  public  lighting.  He  proposed  to  feed  the  distribution  mains 
from  their  present  generating  station  through  four  sets  of  feeder 
mains.  The  whole  of  the  extended  area  could  be  supplied  from 
the  present  station^  but  the  following  additions  would  be  required  : 
angine  and  boiler  house  to  be  extended  on  the  spare  ground  to 
the  south,  and  another  itorey  added  to  the  offices  ;  additional 
boilers  equal  to  900  b.p.,  and  engines  and  dynamos  equal  to 
900  h.p.,  together  with  the  neeesaary  steam- pi pe^,  pumps, 
eoonomiser,  and  switching  gear.  The  cost  of  these  extensions 
was:  distribution  mains,  £14,000;  feeder  mains,  £400;  plant, 
£16  §00 -making  a  toul  cost  of  £35,000.  This  included  spare 
culverts  alon^  the  existing  tramway  routes  for  the  reception  of 
feeder  mains  in  the  event  of  electrical  traction  for  the  tramways 
being  adopted  as  recommended  by  Messrs,  Urqubart  and  Smull. 
[  He  recommended  that  the  laying  of  the  mains  should  be  proceeded 
frith  gradually  as  the  demand  arose,  thus  spreading  the  cost  over 
aeveral  years.  His  recommend ations  for  present  requirements 
were  :  (1)  to  extend  the  present  buildings  at  generating  station  ; 
and  (2)  to  lay  down  three  feeder  mains  to  the  north,  east,  and 
west  districts.  It  would  also  be  advisable  to  order  at  once  a 
boiler  with  necessary  pipes  and  connections,  and  one  engine  and 
dynamo  with  the  necessary  switching  gear.  The  cost  of  the»e  he 
estimated  as  follows  :  buildiog^  £3,0<X> ;  boilers,  etc.,  £800  ;  enL'ine 
and  dynamo,  etc..  £2,5<»  ;  feeder  mains,  £3,*J<X>— total  £^,:my 
They  would  then  be  In  a  |)0^ition  to  gradually  put  down  platit  m 
the  station  and  extend  their  distributing  mains  as  r€Quired,  The 
Oaa  Committee  have  resolved  to  take  up  and  deal  with  the  matter 
at  a  future  meeting. 

8a  ford. —The  Local  Government  Board  have  sanctioned  the 
borrowing  of  £13,000  for  purposes  of  electric  lighting,  and  have 
asked  for  further  particolars  as  to  the  £50  000  required  for  addi- 
tional works.  At  the  last  meeting  of  the  Counci',  the  Engineer 
recommended  a  battery  substation  for  the  Pendleton  district  (in 
addition  to  the  two  already  dectdtd  for  the  Salford  and  Brought'on 
districts  respectively),  and  that  the  necoSMary  low-tension  mainn 
ibould  be  laid  thereto,  in  order  to  a^ord  a  eufhcient  supply  of 
current  to  cope  with  the  demands  during  the  ensuing  winter, 
which  was  agreed  to.  A  subcommittee  were  requested  to 
asoertain  if  there  was  accommodation  in  the  Pendleton  Town 
Hall,  or  any  place  in  the  neighbourhood,  suitable  for  the  purposes 
of  a  substation.  The  Engineer  reported  that  as  the  present 
•yttero  would  be  in  o[)eration  for  some  time,  he  recommended, 
in  order  to  temporarily  improve  the  same,  that  an  additional 
Mrvice  cable  be  laid  to  the  Technical  Institute,  the  Royal 
HospiUl,  and  the  Salford  Town  Hall,  and  the  same  carried 
into  the  sub  station  which  it  is  proposed  to  erect  under  the 
arch  near  BliM-kfriars  road.  He  also  recommended  the  erection 
of  a  distribution  box  in  Frederick- street,  Pendleton,  the  whole 
cost  (excluding  the  lubstation)  not  to  exceed  £150,  The 
Engineer  further  stated  that  if  this  work  was  carried  outit  would 
provide  that  those  institutions  could  be  switched  on  to  either 
main  in  case  of  any  further  breakdown  taking  place.  The  work 
:  Was  ordered  to  be  omrHed  out  forthwith,  and  the  engineer  was 
I  iDstracled  to  prepare  plans  and  detailed  estimates  of  the  plant 
required  at  the  pto[>oitd  new  generating  station  at  Straw  berry- 
road,  capable  of  producing  a  current  equal  to  12,000  h.p.  A 
deputation  consisting  of  the  chairman,  deputy  chairman,  and 
Councillors  Jackson,  Kay,  Robinson,  Smitn,  and  VVheatcroft, 
with  the  engineer,  were  appointed  to  enqoire  into  thisysbema 
DOW  at  work  for  the  supply  of  current  for  lighting,  power,  and 
•lectrieai  traction,  in  such  towns  as  might  be  decided  upon,  to 
•aable  them  to  report  fully  to  the  committee  as  to  the  best  system 
Lo  operation,  for  their  future  guidance.  The  committee  expressed 
U>e  opinion  that  It  was  desiraole  that  a  ti^ecial  sub  committee  of 
thiM  committi*4»  and  tho  Highway.  Paving,  and  Tramways  Com- 
mittee ibould  bo  ap[:K)inted  to  confer  on  the  question  of  providing 
cnrreot  for  working  the  tramcars  on  the  expiration  of  the  present 
lease  to  the  Manchester  Carriage  and  Tramways  Company. 

W— ^lng.~At  the  montfaly  meetiog  of  the  Town  Council  a 
letter  was  submitted  from  the  Board  of  Tradci  enclosing  tho 
following  copy  of  the  amooded  description  of  the  syetams  pro- 
poaed  to  bo  aclopted  for  the  supply  of  energy  under  the  Haaaing 
Klaetrie  9iipD^  Ordar,  l(it93 1  (a)  for  the  oeairal  portiona  of  the 
town,  a  00Qttii«0«i-eQrreot  supply  at  oooatant  praasura  on  the 
thrat-wlr*  tyvlMi ;  and  (6}  for  tba  oatlyiog  distriota,  aa  alt«r- 


D  a  ting -current  high- proas  u  re    aupply   at    oonatant 
transforming   stations.      The    transforming   wiAtioaia 
Btructed  beneath  the  level  of  the  streets^  aad  the  tr 
street  boxes  will  be  enclosed  in  caat-iroo  oaaop  in 
gastightand  watertight,  the  switching  apparataa 
in  similar  cases  in   adjacent  street  boxes*     It  w. 
the   plans  submitted  and  tho   ao:ks  propoattd 
thereunder  by  the  Reading  Electric  Supply  Coi 
be  approved,  subject  to  oertaio  ameodmeota  and  < 
in  the  surveyor's  report  on  the  subject.     A  kdl 
vincial   suf  erinteodent    of    the    National     Telep 
Limited,  was  submitted,  dealing  with  proposod  aJt 
and  laying  underground  of  metallic  circuits      It  i 
the  provincial  superintendent  be  informed  (1)  that  ( 
cannot  consent  to  the  proposal  that  the  agreemaoij 
South  of    England  Telephone  Company  bo 
subject  to  the  National  Telephone  Company 
poration  with  a  plan  showing  the  existing  routes,  [ 
of  wires  within  the  borough^  the  Corporation  are  < 
agreement  should  be  amended  so  as  to  reii«v# 
the  obligation  of  eubmitting  plans  for  the  plaein 
wires  on  existing  routes  :  (2)  that  tlie  Corporation 
system  of  ^layment  by  the  company  to  the  Corpormtionl 
and  wires  be  abolished,  and  that  the  agreamaal  bm  i 
to  provide  that  the  company  shall  pay  to  the 
lump  sum  ;  (.S)  that  the  Corporation  will  not 
dition   that  the  charge  to  Heading  subecriben  f« 
munication  shall  be  £H  per  annum,  but  they  will 
condition  that  the  present  rate  of  charge  li^r  tha^ 
be  not  in  any  case  raised  ;  (4)  that  the  Corjiora  " 
to  undertake  the  work  of  laying  the  undergrouod  i 
for  the  company,  but  will  carry  out  works  of  raisu' 
with  respect  to  such  works,  the  usual  5  per  cent*  fo 
charges  on  the  cost  incurred  will  be  made.    It 
''That  having  regard  to  the  statomaot   made  in  Itej 
Commons  on  the  1st  inst  by  Mr  Hanbory,  the  Fioaiidir 
to  the  Treasury,  on  the  subj^t  of  the  tele|ihoii#  sfiiioc  J 
it  appears  that  the  Government  intend  to  appotot  aT 
mittee  of  tho  House  of  Commons  on  the  enbjool,  ^ 
with— amongst  other  points— the  queatsoo  wbaUiarj 
should  be  empowered  to  engage  in  telephoiia  na  " 
negotiations  with  the  National  Telephone  Ooctttii 
the  minutes  of  the  Highways  and  LighttO|C  (>oaafl 
agreement   with    this   Corporation*   be    not    pn 
present/'    The  matter  was  referred  back  t<i  tli#' 
Lighting  Committee. 

Fiilham,— At  a  meeting  of  the  Lighting  FTl^-frir  I 
Dust  Destructor  Committee  held  on  the  7 
Electric  Lighting  Sub  C'Omniittee  wa«  «j 
stated  that  the  committee  had  r 
and  Brush  Provincial  Electric  L 
to-H'^use  Electric  Light  Sappty  \  om^^Atiy  m  i*} 
which  they  would  be  willing  to  take  over  IIm  V«alrf%^ 
order  for  a  term  of  years,  or  to  supfily 
mains.  They  have  obtained  apaeliieaii 
erection  of  destructors  capable  of  daatroyian  M 
100  tons  of  refuse  per  day.  The  Vealry  was 
accept  the  offer  of  the  Electrical  Djvel  iposecit 
poration.  The  latter  are  pieparod  to  o 
electric  lighting,  refuse  destructor,  aikd 
every  particular,  as  recommended  in  Mr.  Madbiifiiri  i 
Vestry,  for  the  sum  of  £55,250.  This  sum  do«e  i 
Med  burst  s  remuneration,  which  would  hart  lo 
Vestry,  in  the  event  of  the  Vestry  coosidariiig  (aa  i 
would)  that  a  consulting  engineer  was  neceaaary  foci 
of  their  interests.  Tboy  are  prepared  to  work  ^^^^^^^ 
installation  for  a  period  of  vaars,  giving  tho  Vaalf]^^^| 
taking  it  over  in  thorougD  worklog  ordar  al  llKIH 
10,  Id,  or  20  yean.  During  tha  p«iod  Ift  whtob  IM| 
iuflUilation  is  worked  by  tbia  corporatioo,  li  wosiH  ■ 
whole  revenue  for  electric  li^btiofr,  and  wookl  dastivy  j 
of  the  parish  at  tho  rate  of  2e.  par  too»  and  It  w 
Htreets  recommended  to  be  lighted  In  Mr.  Hadha 
arc  lam}i«  for  the  sum  of  £1,0U0  p#r  anaaiY^.  T^ 
lighting  these  streets  by  gas  is  £5^4  ;  uira. 

the  electric  light  in  them  the  illumine  id 

times  as  brilliant  aa  the  praaefit  ligbiiu^i   .^    iaai 
cosL    They  would  further  uudartalw  lo  work  tW  i 
the  sum  of  £fi0O  par  aooum  for  tho  irM  potlod  of  inm  i 
per  annum  for  the  secood  poHgd  of  ivo  yoan^  4700  pflr| 
the  next  period  of  8vo  year»,  aod  £M^  par  aAftoo 
period  of    five  years.      The  Vostqr  i*  to  rooaivo  M 
year's   working  of    the  oombiuod  loitoHatioo  a   aooaj 
hi    per  eenk    on    the  capital    ooUay,    ai 
equal    to    ^1    par    eooL    on    tho  ai|iAMi 
remainder  of   tho  oorporatioQ*i  loaat  of 
will  thus  be  seen  that  the  Viotry  root  fto  risk    aa4^ 
addilioci.  in  the  first  year  aam  a  prrfit  of  obooi  £110 1 
in  relief  of  the  rates,  whilst  dorin(f  tho  lOMiiMftor  irf 
during  which  the  corporation  oonttuood  lo  wotfc  tho 
the  profit  to  the  Vestry  would  ba  about  £79^  par 
guarantee  that  the  work  would  bo  oanlod  oot  to  Ika 
of  the  Veatry,  and  that  tho  aooual  jjoyoionta  to  iNl  Ym 
bo  promptly  made,  tho  Eleotrioal  DifvrU>|;OBMi 
poration  are  willing  to  make  a  dofioalt  of  fS,lDOi^ 
2a.  per  ton  would  inelodo  tho  diapoaal  of  tho  tmi "" 
pany  could  not  ondertako  to  do  toa  wock  for  Um  \ 
named.     Tho  oommltteo  roooouooods  tho  Vortv^  1^ 
solicitor  to  forthwith  ootor  lBtt»  iioitotl&tiooa  wtik  i^J 
DovalopaMot  and  Floaitco  CorpontWii  o«  tho  Im^  «f 


THE  ELECTRICAL  ENGINEER,  APRIL  15,  1898. 


479 


off  the  followiDg  amendmeDt  was  on  the  ag^enda :  "  That 
Nry  be  reeommraded  to  carry  oat  the  proviaional  order,  and 
I  pioeeed  to  take  steps  for  the  erection  of  a  suitable  electric 
;  ktttioD  OD  the  Townmead  site,  and  an  electrici^  enj^ineer 
oinlad  by  the  Vestry." 

Aiias.-A  special  meeting  of  the  District  Council  was  held 
ek,  St  which  the  sub-committee  appointed  for  the  purpose  of 
Bring  opoo  what  conditions  it  would  be  expedient  for  the 
[1  to iBBtft  the  Llandudno  and  Colwyn  Bay  Light  Railway 
»te io  obtainio};  from  the  Light  Railway  Commissioners  an 
to  ooMtract  a  light  railway  from  Colwyn  Bay  through 
idno  arbsD  district,  reported  that  the  Council,  before 
ig  to  the  application  being  made  by  the  company  and 
Bg  tbeouelTes  to  support  the  same,  should  insist  upon  the 
Dg  dioM  for  the  protection  of  the  interests  of  the  Council 
nbodied  in  an  agreement  to  be  entered  into  between  the 
1  and  the  syodioite — namely  :  (1)  The  lines  within  the 
i  to  be  ooDstmcted  and  worked  only  as  tramways  con 
d  uider  the  Tramways  Act,  1870.  (2)  No  heavy  goods 
or  ffoodfl  of  an  objectionable  character  to  be  carried, 
yn  ma  two  cars  run  together,  without  the  consent 
GnDciL  (3)  The  company  to  make  and  keep  in 
'hii  part  of  the  road  run  over  and  now  belonging  to 
meil  which  is  situate  between  the  rails  of  the  line,  and 
.  CD  either  aide,  with  such  materials  and  in  such  a  manner 
CSooacO  may  require.     (4)  The  work  of  construction  and 

0  be  ander  the  superintendence  of  the  surveyor  of  the 
or aa  regards  electric  work  an  electrician  to  be  appointed 
oaociL    (5)  Section  43  of  the  Tramways  Act,  1870,  to  be 

1  in  full  in  lieu  of  the  purchase  clause  suggested  by  the 

•  in  their  letter  of  Oct.  16,  1897.  (6)  The  company  under- 
xnplete  the  line  to  Llandudno  ready  for  the  season  1899, 
to  carry  on  any  part  of  the  work  between  May  and 

(7)  The  company  to  take  from  the  Council  at  a  price 
ed  upon  the  electrical  power  required  for  working  the 
the  system  within  the  district.  N.B.— The  committee 
lion  that  the  Council  will  be  able  to  supply  the  required 
asreasonable  rateas  thecompany  can  themselves  generate 
company  not  to  run  trams  through  the  district  on  Sunday 
e  previous  consent  of  the  Council.  (9)  The  company 
lace  any  advertisements  on  the  outride  of  any  car  which 
irough  this  district  without  the  consent  of  the  Council. 

mpany  to  pay  to  the  Council  the  sum  of  £ for  the 

granted.  (11)  The  company  shall  on  each  and  every 
ays,  Christmas  Day,  and  Good  Friday  excepted— in 
during  which  the  tramway  and  tramroad  are  opened 
trafBc,  run  carriages  available  for  workmen  at  such 
lall  be  agreed  upon  between  the  company  and  the 
i  sum  not  exceeding  one  penny  per  journey  within  the 
ict  of  Llandudno.  (12)  If  any  of  the  tramways  require 
1  consequence  of  any  improvement  or  alteration  having 
)  in  any  road  along  which  the  tramway  is  laid,  the 
liall  at  their  own  cost  make  such  alteration  as  the 
il  deem  necessary,  and  if  the  company  fail  to  make 
ions  within  three  months  after  being  required  so  to 
ocil  may  themselves  make  such  alterations  and  execute 
onnected  therewith  and  recover  the  costs  thereof  from 
jr.  (13}TheCouncil  may  cleanse  any  road  without  reference 
railway,  bat  whatever  cleansing  owing  to  snow  or  other 
eding  the  traffic  is  reciuisite  for  the  proper  working  of 
ilway  shall  be  executed  by  the  company,  who  shall,  in 
the  same,  remove  the  snow  or  other  matter  from  off 
if  the  road  into  the  channel  at  the  side,  and  any  dirt  or 
rial  or  thing  removed  by  the  company,  th3ir  officers  or 
om  the  grooves  or  rails  of  the  tramways  shall  not  be 
remain  on  the  road,  but  shall  at  once  be  l;iken  away  by 
ly.  (14)  The  Council  may  from  time  to  time  make,  under 
ing  to  the  provisions  of  Section  46  of  the  Tramways 
vs  for  the  purposes  in  the  said  section  named.  (15) 
enoe  which  may  arise  between  the  company  and  the 
ill  be  deemed  a  matter  of  difference  within  Section  33 
nways  Act,  1870,  and  the  provisions  as  to  arbitration  of 
leetion  shall  apply  accordingly.  (16)  The  character 
of  the  whole  scheme,  including  carriages,  posts,  aod 
generally,  shall  be  of  the  very  best,  and  such  as  the 
ly  be  able  to  approve  of.  (17)  The  comf)any  to  run  a 
trains  all  the  year  round.  After  a  lengthy  discussion 
ick  Webb,  Mr.  Dickenson  (engineer),  and  another  pro- 
I  admitted  to  the  meeting,  and  the  Clerk  read  over  the 
:he  committee's  report  seriatim.  Mr.  Webb  disagreed 
mposed  clause,  which  meant  that  the  Council  would 
r  to  acquire  the  concern  at  *'old  iron  price"  at  the 
of  21  years.  The  suggestion  to  take  the  electric  power 
/oancil  was  not  considered  satisfactory,  Mr.  Dickenson 
that  they  could  not  have  generating  stations  at  both 
vand  Llandudno.  With  r^ard  to  the  Sunday  trains' 
v.  Webb  expressed  the  willingness  of  the  promoters 
Sonday  trains  during  hours  of  Divine  services.  The 
laid  there  was  a  strong  feeling  in  Llandudno  on  this 
Jbere  were  no  railway  trains  on  Sundays.  What  did  the 
inte&d  to  do  with  regard  to  running  trains  all  the  year 
r.  Dickenson  replied  that  it  was  the  intention  to  run 
;  bot  in  the  winter  to  reduce  the  number  of  trains  to 
UL  After  a  short  consultation  Mr.  Webb  said  the 
we  willing  that  the  purchase  clause  should  be  left  to 
Uflway  Commissioners  to  decide  as  to  whether  28  or 
M  be  the  period  when  the  Council  should  have  the 
DciiaBiDg  the  concern.  They  would  consent  to  take 
power  from  the  Coondl  provided  it  could  be  supplied 

•  roate  of  the  imilway     There  would  be  no  Sunday 


trains.    Inasmuch  as  four  members  were  absent  it  waa  decided  to 
adjourn  the  final  decision  to  another  meeting. 


TRAFFIC  RECEIPrS. 


Dover  T-amwairs. — The  traffic  receipts  for  the  week  ending 
April  9  were  £119.  24.  7d.  The  total  receipts  for  the  VMir 
1898  are  £1,514.  17s.  2i.     The  mileage  open  at  present  is  3  miles. 

Bristol  TrMawajs.— The  traffic  returns  for  the  week  ending 
April  8  were  £2,810.  9s.  Od.,  compared  with  £2,078.  Os.  doT 
for  the  corresponding  period  of  last  year,  being  an  Inoreaee  ol 
£732.  89.  9d. 

Btmnlngham  TrMBways.~The  traffic  receipts  for  the  week 
ending  April  9  were  £3,763.  Is.  3i.,  as  compared  with 
£3.311.  13s.  8i.  in  the  corresponding  week  in  1897.  being  an 
increase  of  £451.  7s.  7d. 

LtvenHMl  Ov«rlie«d  BaUway.— The  traffic  receipts  of  Uile 
railway  for  the  week  ended  April  10  amoanted  to  £1,539,  ae 
compared  with  £1,353  in  the  corresponding  week  of  the  previom 
year,  being  an  increase  of  £186. 

City  and  South  Iiondmi  Railway.— The  netnrns  for  the  week 
ended  April  10  were  £884,  compared  with  £l|021  for  the  corre- 
sponding period  of  last  year,  being  a  decrease  of  £137.  The  total 
receipts  for  the  half-year  amount  to  £15,826,  compared  with 
£15,839  for  the  corresponding  period  last  year,  being  a  decreaM 
of  £13. 

Sonth  Stalfordalilre  Tramways. — The  traffic  returns  for  the 
week  ending  April  8  were  £609.  6s.  9i.,  as  compared  with 
£597.  16  j.  0'\,  in  the  corresponding  week  of  the  previous  vear. 
The  aggregate  receipts  for  the  year  are  £8,081.  10s.  la.,  ai 
against  £8,041.  3d.  Od.  in  the  corresponding  period  of  the 
previous  year. 

Dablin  8.D.  Tramwaya.~The  traffic  receipts  for  the  week 
ending  April  1  were  £358.  123.  8d..  as  compared  with 
£367.  lis.  Id.  in  the  corresponding  week  in  the  previous  year, 
being  a  decrease  of  £8.  18s.  5d.  The  number  of  passengers 
carried  was  62,97i  in  1898  and  60,701  in  1897.  The  aggregate 
returns  up  to  date  are  £5,152.  Is.  8d.,  as  oomparM  with 
£5,514.  4s.  9i.  last  year,  being  a  decrease  of  £362.  3i.  Id.  The 
mileage  open  is  the  same  as  last  year — via.,  8  miles. 


PROVISIONAL  PATENTS,  1898. 


8019. 

BOSS. 

0037. 

0043. 

0O54. 
0O59. 
8070. 


3097.  A 

8104. 
8110. 

8142. 

U149. 
8179. 


April  4. 
Improvements    in   or   relating   to  alternating  motora. 

Alfred  Julius  Boulc,  HI,  Hatton-garden,  London.  (Oa 
Patin, .) 

Improvements  in  or  relating  to  eleetrie  batteriea  or  tke 
like.     Arthur  John  vVard,  111,  Hatton-garden,  London. 

Improvements  in  the  mannfSaotnre  of  the  parozida 
elements  of  secondary  batteriea.  Desmond  Gerald 
Fitz-Gerald,  5.3,  Chancery-lane,  London. 

Improvements  in  s^okets  or  ho'do's   for  iaoandeaoant 
eleetrio  lamps.     John  William  Mackenzie,  40,  Chancery- 
lane,   London.        (Allgemeine  Elektricitdts-Gesellschafi) 
Germany.) 

Al'KIL  5. 

Improved  moans  for  liziog  or  fitting  inoandeaoent 
eleotrio  lamps  iote  lanterns.  James  Moores  and 
Henry  Oliver  Farrell,  4.  Sc.  Ann's-square,  Manchester. 

Improvements  in  apparatoa  for  lighting  minera'  eafetj 
lamps  by  oleotrioity.  Benjamin  David  Williams, 
Lloyds'  Babk-buildingp,  Bristol. 

Improvements  in  eleetrie  t'olley  wire  section  insu- 
lators. William  Wood,  Power  Station,  St.  George, 
Bristol. 

Inoandeaoent  eleotrio  light  deoorattons.  Alexander 
Abercrombie  Pollock,  70,  Wellington-street,  Glasgow. 
(Complete  specification.) 

medical  eleatrio  generator  or  hot-air  bath  for  the 
app  ioation  of  heat  te  the  hnmin  body.  Arthur 
Edwin  Greville.  2,  Siaple-inn,  Holborn,  London.  (Com- 
plete specification  ) 

Improvements  in  elect  r  leal  measnring  instmments. 
Frederick  Melville  Bennett,  11,  Broadway,  New  York. 

Improvements  in  switches  for  eleetrie  oireoits.  Gilbert 
Wright,  322,  High  Holborn,  London.  (Date  applied  for 
under  Patents,  etc.,  Act,  1883,  Set!.  103,  Sept.  18,  1897, 
being  date  of  application  in  United  States.) 

Improvements  in  systems  of  eleotrioal  distribution. 
Benjamin  Garver  Lamme,  322,  High  Holborn,  London. 
(Dace  applied  for  under  Patents,  etc..  Act,  188.3,  Sec.  103, 
Sept.  18,  1897,  being  date  of  application  in  United 
States.) 

Improvements  in  eleetrie   welding  maohfnes.    Christen 
Nielson,    Birkbeck   Bank-chambers,   Southampton- build- 
ings, Chancery-lane,  London. 
April  6. 

Improvements  in  and  oonnaoted  with  means  for  slae- 
trioally  lighting  raUway  oarrUges.  Emil  Dick,  4, 
Corporation -street,  Manchester, 


4i^ 
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SIM. 


ti33. 


8873. 


Sd74^ 


tiTS. 


§•?•. 


«a77. 


839S. 
8301. 

8314. 

8888. 

83A1. 

8348. 

8871. 
8874. 


Imi»roTO]D«Bt8  In  •leotrtftal  cono^otlonc,  swIMliM,  and 
Urmlamla.      Robert   Frederick    H&ll^    '24,    Tern  pie- row, 

Birtnin^hatn. 

App&rfttQa  for  qulokly  And  tightly  elo«in|[  and  qiilolily 
opeolag  portable  electric  batteries,  Sydoey  Ferris 
Walker,  CanilitT  Electrical  Woik^^  Severn  road,  tardiff. 

ImproiwmmmLtM  la  elutdhee  and  1»rAkea  for  are  eleetrio 
lamps,  Oustav  Bynj^  and  Arthur  Ernest  Angold,  73, 
St,  Stephen Vroad,  Upton  Park,  London, 

Improvemaiite  relating  to  eleotrle  tram  and  like  cart, 
Joeeph  T.  Himmeper  and  Jamee  Crowley,  2U,  Bucklers- 
bury,  London. 

An  Improved  rontroUlag  doTloe  for  eleetrle  motor 
vehlolee  and  the  like,  (rcor^e  Henry  Rayner,  37. 
Chancery -lane,  London,     (Henry  Leitner,  France.) 

A  nut  7. 
ImproTomenta  In    and    oonneoted    with    e?eotrie    betla. 

Hermann   0,i|Mjnheiraer,    .'kj,    Redcro8»'«treet»   Barbican, 

London. 
Improvementa  in    and  oonneoted    witb    eleetrio    liells, 

Hernaann   Opp«nheimer,   TiS,    Kedcrosa- street,    Barbican, 

London.! 
Improvementa    in    and    oonneoted    with    annuo  eiator 

movement  1.       Hermann     Oppenheimer,     Tm,    Redcroi^a- 

etreec,    Birbican,     London.         (Actien-Geaoll^chaft    Mix 

und  Oene^t,  Germany  ) 
Improvomeata  in  and  con  net  tod  with  primary  hatteriee, 

Hermann   Oppenheimer,    55,    Redcrose-etreet,    Barbican, 

London. 
Improvemente   in  and  oonneoted  with  keys  or  sprite hee 

for    multiple    switchboards.       Hermann    Oppenheimeft 

55«  Hedcroeestreet,    Barbican,   London.     ( Action -UeaelL 

echeft  Mix  und  freneat^  Uermany,) 
Improved  fuse  box  for   eleetrio   light   eables   reqnirtng 

resin     oil     or    other    eompoonds    as    an    insulating 

material    at    terminal    JointSt    ete.       David    Stewart 

Strang,     77,      MaUiuson  road,     Wandawortb     Cotntnon, 

London. 
Bleotro-photo  te!egraph.     Adolf   Bein   and  Josef   Breuer, 

«>2,  St.  Vinoentatreet,  (Tlasijow, 
Improvements  in  the  oonetrnctlon   of   Bforse's  register- 
ing telegraphie  instrnmenta.     Eu^»ne  l>aeretet,  8,  Hue 

dea  IVince^*  Bru»*>cli».     (Complete  Hpecification. ) 
Improved  eleetrio  pile.  (ieorgo«  Uo^Bot  and  Jeec ph  Rosnet, 

8,  Rue  ilea  Princea,  BruAaeb. 
Unptovements    in     electrodes     and     tn     the     method 

employed    for    piodnolng     them.      Karl    Kreb^,    17L 

Qjoen  Victoria  street,  ixindon. 
Dnp  otrements    in   or   relating    to    eteotrie  tro  lamp* 

Arthur  Rom,  111,  Halton-garden,  London, 
Improvements  in   elootrlo   a' arm  apparatus.     Hoimich 

Wigand,  7<>,  Chancery  lane,  London.      (Complete  a^jecif! 

cation.) 
Improvements   in   eleotriosl  measuting  and   indicating 

instruments.     Arthur  Cecil  Heap,  Mil,  St*  Martin  alaae» 

London. 
Improvements  in  eleotromagnets.     Maurice  Boocbet,  53, 

Chancery  lane,  London. 
Improvements    in    are   lamps,      liuy  Carey   Fricker,  46, 

LtiicolnV  inn -Heidi,  London. 

AVRIL  9 

Improvements   tn  eleetrio  ere   lamps.      Henry   Viooent 

Jam«»*,  0,  Bunketreet,  Manchester . 
Improvements  in  eleetrio   motovs.      Peter  Smith   Swan, 

121,  VVeet  *»©orge  street,  (<la«gow. 
Improvod    apparatus   for    eleotrioally    lltnToinatlag    or 

displaying  lettett,  figures,   dcstgna,  pictures,  stgna  % 

and   their    like,  prinoipally   adapted   for    advertising 

purposes.     John  Thorna«  (lent,  II,  Burlinfrton-chamberi*, 

Birmingham. 
Xleotrio  reeording  system.     Charles  Ludwig  Jaeger,   23* 

SouthMmpton  buildings,   Chancery  lane,    London.     (Com- 

piece  specilication. ) 
laptovemeots   in    eleotiio    metert.  ootres.   and    eiceult 

eantf  oilers      William   Ueonia  Marka,  *J3,  Southampton 

baildint;*,  Chancery  lane,  London.  (Date  applied  for  under 

I'atenU,  etc.,  Act,   IHH.%    Sec.    103,  Sept.  10,  1897.  being 

(late  cf   application   in   the   LTnited   Statee.      (Complete 

jt  I  >ectH  cation.) 
Improvements  tn  eaelosed    eleetrio   are  lamps.     <*eorge 

Hdl,  17,  St,  Ann 'a  square,  Manchester, 
tapr^ved      eleeiile     aeeumnlatofs.       Baptiate      Alfred 

BcHivier  and  UuilUume  Ltsontde  Augieraa,  H,   Rue   dee 

Prlneaai  Brussels,  Belgium. 


SPECIFICATIONS  PUBLISHED. 

1897. 
[iS8l.  Klectfic  batteHea,     Adam». 

ComposttloB  for  taoiaaslng  the  illuminating  power  of 
eleettle  are  laaapd.  Iteeh.  (Date  applied  for  under 
IntgroaUonaJ  Gonvgnlion,  Feb.  19,  im.) 


«7t7. 
7814^ 
748L 


8231. 

8387. 


9458. 
9631. 


9Be8. 
130BT 


IS18g. 
1S717. 


18848. 
88379, 


29618, 


Sleotrie   talegmphle   ayiwan.       Wiee.      {Cn 

Squier.) 
Aeeumulator    plates 

batter  iee.     Everard. 
Xleotrio  tlghtiug  of  butldlngs  or 

larly   appUoable   to   Are    brigade    etnl 

hoepltaU.  hotels,  ships,  and  Ufee 
Storage  batteries.     Hedfern.     {Riordoo  ) 
Means  for   lighting  by  eJaetfloltjp 

Sinclair. 

Secondary  batterlea     McLean  aixl  lleni#t. 
P«ate   for   accumnJator*   or  sisetria  mavnas 

f>iir*n. 
Xteetrio  control  of  gas.     Ker ridge. 
Swlteh    apparatus    for    the    graduated    tnefii 

ojcoluslon      of     reeLstaa 

Siemens  Broi*.  and  C<».,  Limited.      (Si 
Are  lamps.    Stewart,  Beanland,  sad  llsr^in* 
Switches    for   statting 

•nd    other    oases    where 

<iibbj>. 
Coost motion  of  eleettle  neitet*  and 
Unluterchangeable      eleetrle      Ineaadsee 

VVheatley,     (Allgemeine  £lektricitaU-4ri 
Xieotrioal    switehee   or    variable 

and  Mayc0. 

189^. 


809.  Automatic    calling    devloos   Ibi 

Thompson.        (The     Strowger      Aetotnatie 
Exchange. ) 
1994.  Safety  fuses  for  eleetrieal  oendiiertarn, 
20il4.  Primary  batterlea     Koeoig, 


COMPANIES'  STOCK  AMD  SHARK  LU 


\ 


HlrrQlnf  biuD  Kleotrtc  Supplr  OoapsBf     ....       

B  lijsh  Electric  t'r&ctlnn,  LlmtUd,  OrdloSiy,  Koa  1^I9.9B0 
broAh  Cuiupan¥»  '^^^itiarj 

lion.  Cam.,  8  per  ceet.  Prsl.  .•..•. 

4ip«r  oini  D*beDtiir«  8toek     .»...••  «.< 

■  -^     il  p«r  e«nt.  fnd  Dsb«nturt  8leoh...«.,^...,»c 
C«U«'Dd9v^  Cabls  Cooipauft  Debsotum  ..,«»«•••«,•  «.m.  [  i«- 

OfditjiiiT     .. ,. .,,.... .....•....*«*•••..«. 

C«utrAl  London  BAUway,  Ordlaaty ,  ,..*..,..... 


Prvt  HMlf4tbaf«i. 


•«•«•••*««. 

«•«•**••#••*•! 


Ctikrlng  OroM  and  Sirand 

I|  par  cent  Cum.  PrsL 

Ch«)l^»  KiMttrtelty  Comp«o)r    .... 

li  par  caul,  IHbanierai 
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NOTES. 


mill* — Dr.  Ph,  Letiard,  aaaistaat  professor  of 
to  the  University  of  Heidelberg,  has  bean  called 
mr  of  physics  at  Kiel 

9  OoUeg'e, — The  annuEl  dinner  of  old  students 
a  College  wOl  be  held  at  the  Holborn  Bestaurant 
^y,  June  13,  The  Lord  Bishop  of  London,  D,D,j 
1  the  cbdr  on  this  occasion » 

Uamean  MedaL— Mr,  G.  C.  Wallich,  who  40 

3  accompanied  Sir  Leopold  M*CUntock  on  a  voyage 
e  North  Atlantic  to  survey  the  sea  bottom  for  the 
^e  proposed  Atlantic  cable,  has  been  awarded 
mAn  Society's  gold  medal  for  the  year. 

BiKiks.— We  have  received,  from  the  Institution 
^eal  Engineers,    part  133,    voL    xxvii.,  of    the 

This  part  contains  the  paper  by  Mr.  G.  Bins^ 
Byng  "  On  the  Manufacture  of  Lamps  and  other 
u  for  200-Yolt  Cireuit,"  and  the  full  discussion  on 
M.  There  is  also  in  this  volume  an  original 
cftdon  by  Mr.  H.  K  Allen,  B.Sc,  on  "  Sparkless 

in  Dynamos.^  This  paper  it  a  moat  interesting 
>miimtfttioQ. 

dar  Heform. — The  Journal  TiUgraphiqut  of 
:  latt  mouth  containa  a  long  article  by  Mr.  C^sar 
le  Qu&renghi  on  the  need  of  and  best  methods  of 
;  a  uniform  calendar  throughout  the  world.  He 
ihat  io  the  countries  affected,  such  as  liussia  and 
etc,  the  present  religious  calendar  might  still 
led,  but  that  for  other  purposes  the  calendar  of 
ilii«d  states  "  should  be  used.  Projected  laws  for 
bd  changes  in  Roumania  and  Bulgaria  are  outlined 
ithor. 

rldty  in  Snrg^ery*^ — A  4!n.  circular  saw  for  the 

on  of  limbs  at  the  Emergency  Hospital  at  Boston 
fixed*  and  will  be  driven  by  an  electric  motor, 
will  be  mounted  on  a  flexible  shaft,  like  that 
ientist  uses,  only  larger.  The  bearings,  in  which 
irbor  rans,  are  attached  to  a  handle,  by  which  the 
a  &bla  to  direct  the  saw  at  any  angle.  Not  only  does 
;ot  much  faster  than  a  hand  tool,  but  the  heat  of 
enttiog  is  said  to  sear  the  flesh  and  blood  vessels, 
he  healing  processes  of  nature  are  advanced. 

HeaUy-OotttroIled  Torpedoes.  —  Mr,  H. 
writing  to  the  Electrical  R^vicic  of  New  York 
paet  to  a  note  in  its  recent  issue  to  the  following 
fi :  "  Engineer  officers  of  the  army  and  torpedo 
of  the  navy  are  said  to  be  experimenting  with  a 
1  of  automobile  submariue  torpedo.  Allow  me 
%  to  inform  you»  in  the  year  1882  I  assisted  the 
kuy  Reckenzauu  to  constnict  a  torpedo ;  it  was 
by  an  electric  motor,  current  for  which  was 
faom    shore   through   wires    trailing    after    the 

tfir  of  Projectors.— The  strength  of  the  Spanish 
torpedo  boats  m^kes  it  necessary  that  all  United 
mtU  and  forte  shall  be  provided  with  searchlights, 
loiuid  that  it  is  no  easy  matter  to  purchase  a  sufB- 
■h«r  ol  searchlights  in  the  present  emergency.  A 
aber  of  mirrors  have  been  bought  by  the  Govern - 
tt  an  adequate  supply  of  them  cannot  be  had. 
1^  necessary  reflectors,  the  electric  companies 
KD  out  the  projectors  in  a  brief  time,  but  the 
i  ihe  quarrel  do  not  seem  inclined  to  wait. 

Km  Sdiieati0EiAl  Inatitate.— The  Ekdrical 
*  af  New  York  has  established  a  distinctly  new 
p%  ^'^Dii  MtMed  Engine   Institute  of  Corre- 


spondence Instruction."  It  aims  at  enabling  persona 
desirous  of  obtaining  a  thorough  knowledge  of  electricity 
and  allied  arts  to  do  so  by  printed  lessons  and  confidential 
correspondence.  The  system  is  modelled  on  the  Tnu^isiant- 
Langenscheidt  system  of  language  teachingj  which  ia  so 
much  in  vogue  abroad.  The  great  benefit  derived  from 
this  institute  is  that  men  who  are  employed  aU  dayi  and 
are  thus  unable  to  attend  an  ordinary  college,  may  get  the. 
same  theoretical  teaching  and  instruction  as  ordinary 
students.  The  management  of  the  institute  is  entrusted 
to  Mr.  H.  A-  Strauss,  E.E.,  who  has  great  praatical  experi- 
ence in  teaching  electrical  subjects. 

Oiimlelpal  Eleotrieal  Assooiatioa. — A  general 
meeting  of  the  association  was  held  in  the  Weitmi niter 
Palace  Hotel  on  Tuesday  last  to  confirm  the  proposed 
change  in  the  locals  of  the  June  meeting.  It  will  be 
remembered  that  Mr.  Wm,  Arnot  was  the  president  elected 
this  year,  and  that  the  meeting  was  to  be  held  in  Glasgow* 
Mr.  Arnot^s  resignation  upset  these  arrangements,  as  by 
that  step  he  ceased  to  be  a  member  of  the  associatioUi 
Hence  a  change  was  necessary.  Under  the  articles  of 
association  a  general  meeting  had  to  be  held  to  confirm 
the  new  arrangementa.  The  business,  therefore,  was 
purely  formal,  as  London  had  already  been  selected  as  the 
place  for  the  meetings  of  June  8,  9»  and  10.  A  resolution 
was  passed  to  that  elfect  in  10  minutes,  and  the  meeting 
then  ended  with  the  usual  vote  of  thanks  to  the  president 
for  his  arduous  duties  in  the  chair. 

Paris  Liglitixiff. — Our  contemporary  VElectricim  haa 
some  hard  words  to  say  about  the  lighting  of  Paris,  and  on 
the  delay  in  the  negotLations  now  contemplated  between 
the  electric  lighting  company  and  the  Gouucil  re  the  exten« 
sion  of  the  electric  lighting  concessions.  The  question  is 
raised  by  the  editor  as  to  how  the  public  lighting  of  Paris 
will  he  esteemed  by  the  vbitori  to  the  1000  exhibition^ 
•*  Shall  we,"  says  the  editor,  "  show  them  '  La  Ville 
Lumi^re '  lighted  as  if  it  was  a  ctty  of  the  third  order  t 
Paris  is  now  behind  all  the  other  capital  towns  in  electric 
lighting.  We  are  told  that  the  good  renown  of  Paris 
depends  on  them  finding  a  Paris  sparkling  with  lights  a 
Paris  resplendent  with  electricity,  and  not  a  Paris  which 
wUl  appear  in  darkness  in  comparison  with  the  exhibition.** 
Hence  active  steps  are  advised,  but  our  contemporary  does 
not  take  sides.  It  says,  however,  that  under  the  present 
short  tenure  the  companies  do  not  care  to  lay  another  yard 
of  mains,  and  that  they  demand  an  exorbitant  price  for 
electric  energy. 

Curatiire  ^-Baye.— The  Times  Vienna  correspondent 
telegraphs:  ''Some  interesting  particulars  of  a  new  applica* 
tion  of  the  fiontgeu  rays  for  curative  purpoees  were  com* 
municated  by  Dr.  Edward  Schiff,  lecturer  at  the  Vienna 
University,  at  the  last  sitting  of  the  Imperial  and  Royal 
Medical  Society.  A  series  of  experiments  conducted  by 
Dr.  SchiS'  and  his  assistant  proved  that  these  rays  could  be 
used  for  the  cure  of  disease  in  a  manner  capable  of  perfect 
control  by  means  of  a  more  or  less  intense  application  for  a 
longer  or  shorter  period,  producing  reaction  in  the  exact 
degree  required.  In  this  way  it  has  been  possible  for  the 
lecturer,  on  the  one  hand,  to  remove  hair  from  parts  of  the 
body^  where  it  constituted  a  disfigurement^  without  causing 
the  slightest  iufiammation,  while,  on  the  other  hand,  he 
has  been  able  to  treat  lupus  with  uniform  success  by  means 
of  an  artificial  inflammation^  the  intensity  of  which  he  was 
in  a  position  to  increase  or  reduce  at  will.  The  results 
secured  by  the  new  method,  both  in  the  removal  of  super- 
fiuous  hair  and  the  treatment  of  lupus,  were  demonstrated 
in  the  persons  of  some  of  Dr.  &chiff*a  patients.'' 

IroEi  and  Stool  InaUtiate. — Mr.  Bennett  H.  Brougb, 
the  secretary  of  the  above  institutei  haa  forvi^jrded  to  vm 


the  following  liat  of  pap  ere  which  are  expected  to  be  read 
at  the  London  meeting  on  May  6  i  "  Oo  the  Iron  Industry 
of  the  Urala,"  by  II.  Bauerman,  F,G  S.,  profesaor  of  metal- 
liirgyp  Roy&l  Artillery  College ;  **  On  Lime  and  Limestone 
in  Blait-Fomace  Practice,"  by  Charlea  Cochrane  (Stour- 
bridge) ;  "On  Coking  in  By-Product  Oirens/*  by  John  H. 
Darby  (Brymbo) ;  *'  On  the  Uae  of  Blast-Furnace  Gases  as 
Motive  Power/'  by  Adolphe  Greiner,  member  of  council 
(Seraing,  Belgium);  "On  the  Solution  Theory  of  Iron/' 
by  the  Baron  Hans  Juptner  von  Jonstorff  (Loeben,  Austria) ; 
"  On  Steel  Permanent  Way,"  by  R.  Price- Williams,  M.LCE. 
(London);  "On  Brittleness  in  Soft  Steel,"  by  C.  H, 
Ridsdale,  F.l.C,  (Guisbrougb) ;  "On  Allotropic  Iron  and 
Carbon,"  by  E,  H.  Saniter  (Seaton  Carew) ;  ''On  the 
Crystalline  Structure  of  Iron,"  by  J.  E.  Stead,  F.LC, 
member  of  council  (Middlesbrough);  "On  Steel  Forgings 
and  Forging  Tools,"  by  F*  Radcliffe  (Woolwich)  Members 
who  intend  to  take  part  in  the  discussion  will,  on  notifying 
such  intention  to  ihe  secretary,  have  copies  of  the  papers 
forwarded  to  them  a  week  in  advance  as  far  as  that  may  be 
found  possible.  Visitors'  tickets  will  also  be  forwarded  on 
application. 

Aastralian  Overland  Telaiprapli.— The  South 
Australian  Government  has  decided  upon  the  desirability 
of  duplicating  the  overland  telegraph  by  the  erection  of  a 
second  wire  to  Port  Darwin.  This  is  a  result  of  the  recent 
interruptions  in  the  existing  wire,  and  the  complaints  they 
have  entailed*  The  double  wire,  when  the  intended  addition 
is  completed,  will  have  a  working  capacity  nearly  four 
times  greater  than  the  exiating  single  one,  and  this  will 
greatly  facilitate  the  transmission  of  messages  and  prevent 
a  block  on  the  line.  The  cable  company  has  two  cables  to 
Port  Darwin,  and  as  South  Australia  has  only  one  wire, 
the  cable  has  at  present  an  advantage  over  the  land  line. 
There  are  over  2,000  miles  to  be  traversed,  and  it  is 
expected  that  the  work  will  be  completed  about  the  end 
of  the  year.  The  total  cost  is  estimated  at  something  over 
£50,000.  The  Agent-General  in  London  has  been  advised 
of  the  materials  required  for  the  work,  and  is  now  only 
awaiting  the  receipt  of  a  cablegram  to  put  the  order  in 
hand.  This  line  once  saved  the  life  of  a  traveller  in  a 
curious  way.  Upon  arriving  at  the  track  in  Central 
Australia  in  an  exhausted  condition,  he  promptly  cut  the 
wire  and  laid  down  on  the  spot,  where  he  was  picked  up 
a  few  days  later  by  the  line  repairers,  who  had  been  sent 
out  to  repair  the  damage. 

Fankah^Piilliiig. — A  Mr.  F.  J.  Agabry  writes  to 
Indian  Engine^ing  on  the  above  subject,  which  was  referred 
to  in  our  last  issue,  to  say,  amongst  other  things,  that  *'  the 
great  stumbling-block  hm  been  the  motive  power,  0!  late 
years,  since  electricity  has  eome  into  use  so  largely  in  our 
daily  life,  electric  revolving  fans  are  being  used  with  great 
•uccaas.  The  great  drawback  to  these  fans  is  that  the  area 
of  air  disturbed  is  so  concentrated  that,  power  for  power, 
they  do  not  give  the  same  efficiency  as  a  punkah  does, 
especially  when  it  is  a  ease  of  cooling  a  very  large  room. 
For  instance,  a  rotary  fan  with  a  5ft.  sweep,  making  190 
to  200  revolutions  a  minute,  requires  about  100  watts  to 
work  it  efficiently,  which  is  about  |  h.p.  Now,  with  |  h^p., 
or  approximate  4,714  foot-pounds  per  minute,  a  number  of 
punkahs  could  be  pulled  in  more  rooms  than  one.  There- 
fore, power  for  power,  the  ordinary  punkah  requires  lees 
and  gives  better  results  than  large  rotary  fans.  We  also 
have  the  small  rotary  fans  of  from  12in.  to  ISin.  in 
diameter  Tbeae  require  from  10  to  12  watts,  or  approxi- 
mate &00  foot-pounds  per  minute  to  keep  them  going. 
Fans  of  this  kind  have  two  objections.  The  first  is  the 
•raa  diiturbed,  like  the  large  fans,  is  too  conoentnlad. 
Tlw  aiooiid  ii  that  one  feels  io  a  draught  the  whob  ttme. 


These  little  rotary  fans  are  capiul  lliiiigf  fur 
placing  one  at  the  foot  under  the  net  ihe  air  eai 
to  travel  in  such  a  direction  that  it  would  wH  Im 
able." 

Submarine  Mines.— After  the  indigiialioii 
in  the  American  papers  that  Spain  ihoold 
harbour  at  Havana^  one  might  be 
New  York  Harbour  will  be  little  lais  Uuut  a 
any  hostile  fleet  that  attempu  to  eodor  it.  A 
the  main  channel  passes  Suidy  Hook  to  the  f 
anchorage  off  Tompkinsville,  the  **  bolbs  of 
will  be  swinging  in  the  tides.  The  mining 
is  being  done  by  the  Manhattan  Electric 
the  direction  of  Superintendent  Frank 
electric  cables  are  connected  with  several 
forts  about  New  York.  Thousands  of  poaodi  of 
dynamite,  and  other  high  explosives 
scows,  which  were  towed  out  into  the  bay, 
dropped  attached  to  the  cables.  These  mines 
Those  which  will  rest  on  the  bottom  weigh  fi 
6001b.,  while  those  which  are  buoyant  we%li 
to  2501b.  The  mines  will  be  manipulated  hf 
entirely.  By  touching  one  of  the  cooneeliD| 
any  of  the  forts  with  which  the  cables  conned^ 
current  is  made  complete  and  the  ezplaeise 
has  been  suggested  that  the  heavy  mioiog  of 
would  be  dangerous  to  passing  veuels^ 
tide  might  come  in  contact  with  one 
There  is,  however,  no  danger  from  this  eoaroe, 
mines  are  not  used»  and  there  is  oo  p 
any  of  them  exploding  except  when  the 
made  complete. 

Wars    ef    the    Fotare.  —  Under    iImi 
engendered  by  the  trouble  between  Spain  nod 
States,  the  Daily  Nmos  trots  out  some  cheeinoi 
new   American    notions"  and   *' deetroetave 
waiting.'     The  editor  hedges  by  the 
yet  we  have  had  no  opportunity  of  deddingofi 
fighting  value  these  appliances  will  be^ 
of  them  exist  as  yet  only  in  the  mind 
However,  as  Mr.  Edison    recently 
require  but  the  impetus  of  war  to  deirelop 
destructive  appliances  as  would  astonish  the 
gentleman   in  question   is   prepared   to 
hosts  out  of  existence  by  a  jet  of  water 
of  5,000  volte,  and  the  few  left  have  to 
to  stand  against  a  fire  of  **  electric  chains.** 
also  an    *^  aerial   infernal   maehioe'*  t^  Ui 
S.    IL  Short  comes  next  in  order.    TUi 
use  a  beam  of  light  as  a  telephone  wii% 
cell  as  a  receiver.      We  hope  Herr  Scacei 
cornered  all   the  selenium,   as    that 
Short's  plan.     Mr.  Short  also  suggeils  ike 
harbour  or  roadstead  with  an  tnvtiible 
which  would  seizo  a  hostile  ship  and  hold 
in  spite  of  the  most  frantic  efforts  of  her 
his  guns.     Mr.  Short  should  take  Us  ne^ 
from  the  '*  Arabian  Nights  "^  in  futuTBL 
we  come  to  hypothetical  aerial  and  subnumoe 
we  have  not  space  to  notice. 

The  * '  Holland "  Snbmarine  Boat.  — Thli 
at  submarine  navigation   is  nld  to  have 
successful  trials  in  the  States.    Tbs  foUovii^ 
description  of  the  boat  and  her  mneMnaty. 
has  a  length  of  SSft,  a  diameter  of  10|fk,  and 
ment  of  about  75  tons.  The  steel  hoi]  is  sooie 
shape.    The  lourees  of  power  are 
when  the  boat  is  at  the  varU^m  and 
marine  journeys  have  to  be  ondertalcea. 
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latter  purpose  are  placed  amidships,  and  so  arranged 
■pect  to  the  centre  of  buoyance  that  the  vessel 
n  even  Iceel  at  all  times.  We  gather  that  liquid 
carried,  and  hence  that  this  is  vaporised  before 
into  the  engine.  The  dynamo  used  to  charge  the 
lators  is  placed  on  the  main  propeller  shaft,  as  is 
giB-engine.  In  this  way  the  dynamo  is  used  as  a 
D  drive  the  propeller  when  the  boat  is  diving  below 
Bee  of  the  water.  At  the  trial  made  on  March  27 
of  10  knots  was  obtained  when  the  boat  was  at 
■ee.  The  diving  test  was  made  at  about  the  same 
od  the  inventor  showed  that  the  depth  of  the  craft 
«ter  was  quite  under  control.  We  understand  that 
Md  air  is  carried  to  keep  the  crew  comfortable 
ihw  the  surface,  and  that  the  diving  is  effected  by 
rf  vanes  and  not  by  increasing  the  water  ballast 
mmel  sinks.  The  buoyance  previous  to  diving  is,  how- 
daced  to  about  2501b.  The  "  Holland  "  is  intended 
nee  work,  and  is  well  armed  with  torpedo  tubes. 

I  SomoepADik.— The  DaUy  News  has  got  even 
tmderfol  news  from  this  celebrated  provider  of 
ones  of  impossible  inventions.  The  last  news  reads 
rs :  It  is  announced  from  Lemberg  that  Herr  Jan 
nik,  the  inventor  of  the  telelectroscope,  and  his 
I  partner,  Herr  Ludwig  Kleinberg,  have  arrived 
negotiate  for  the  purchase  of  the  invention  of  a 
;  electrician  named  Rychnowski.  This  electrician 
a  have  discovered  the  electric  fluid,  which  he  calls 
I.  It  appears  that  "  the  discovery  has  already  caused 
nosatioii  among  German  and  French  occultists,  but 
so  far,  bsen  scientifically  examined.  It  seems  that 
I  is  obtained  by  electrolysis,  but  is  not  identical 
etrieity.  lu  effects  are  declared  to  be  startling. 
oees  light,  and  causes  Geissler  tubes  to  show 
Bt  mys.  It  works  photo-chemically,  will  rotate 
in  mid-air,  and  produces  whirlpools  in  water. 
Iter  ia  illuminated  by  it  from  below  it  rises  a^ 
BL  Elactroid,  so  it  is  claimed,  kills  bacteria  of 
By  its  means  metal  and  glass  can  be  charged  with 
jf  and  the  magnetic  needle  changes  its  direction 
^  inflaenca"  Beading  the  above  in  the  most 
my,  we  fail  to  see  any  invention  in  the  various 
ils^  except^  perhaps  the  word  "  electroid  "  and  the 
ifc  it  is  obtained  by  electrolysis.  In  fact,  but  for 
daim  amounts  to  a  rediscovery  of  the  various 
m  of  electricity,  and  we  suppose  that  Herr 
nk  will  next^  by  the  aid  of  his  financial  partner, 
ft  water  is  wet.  He  certainly  has  not  up  to  the 
diseorered  any  ineredulity  amongst  the  correspon- 
tihe  London  daily  papers. 

qpool  MatmvVeliiole  Trials.— At  a  meeting  of 
vpool  and  District  Centre  of  the  Self-Propelled 
AsMieiatioii  held  on  the  14th  inst.  at  the  Eoyal 
isB,  Mr.  K  Shrapnell  Smith  read  a  paper  on  "  The 
SMDts  for  the  May  Trials,''  in  which  he  stated  that 
il  would  begin  6n  the  morning  of  Tuesday,  May  24, 
U  coDclode  on  the  afternoon  or  evening  of  the 
bOowing.  At  the  beginning  of  January  communi- 
wmn  addressed  to  about  60  firms  of  engineers 
LIB  iha  construction  of  self-propelled  road  vehicles, 
iDgiiies,  agricultural  machinery,  etc.  The  replies 
I  were,  tak^n  as  a  whole,  of  great  interest,  and 
0  indicate  t&at  there  already  existed  amongst  our 
i  SDgineerB  the  good  intention  at  least  to  apply 
qpariaace  to  the  evolution  of  satisfactory  motor- 
ior  heavy  loads.  The  net  result  of  these  enquiries 
that  they  would  have  at  least  12 
t  taking  part  in  the  trials,  but  this  esti- 
m  too  SBOipims,  far  the^  had  received  entries  from 


only  six  intending  competitors,  who  had  entered  10 
vehicles.  The  majority,  if  not  all,  of  the  vehicles  entered 
were  steam  propelled,  with  oil-fired  boilers,  ordinary 
paraffin  being  the  fuel  used.  One  of  the  vehicles  was 
fitted  with  a  boiler  of  the  "  instantaneous  generation  "  or 
"flashing"  type.  As  regards  the  routes,  at  present  it 
could  only  be  stated  that  two  had  been  selected  which 
came  within  the  prescribed  limits — ^between  30  and  40 
miles — and  that^  presuming  eight  only  to  be  presented  for 
trial,  four  vehicles  would  be  put  upofi  each  route,  two  in 
each  direction.  Thus  when  the  runs  were  completed,  each 
competitor — ^breakdowns,  if  any,  excepted — would  have 
traversed  each  route  in  each  direction. 

Canadian  Competition. — It  appears  that  a  gentleman 
rejoicing  in  the  euphonious  appellation  of  ''  Bickerdike ''  is 
writing  to  various  corporations  setting  forth  the  merits  of 
the  only  American  trolley  system,  and  enjoining  the  civic 
fathers  to  cable  him  a  franchise  for  a  number  of  years,  after 
which  he  would  "immediately  go  over  and  complete  arrange- 
ments." We  have  seen  reports  of  such  a  letter  being 
received  by  the  Barrow  County  Council  and  the  Waterford 
Corporation,  both  of  which,  however,  did  not  bite.  The 
letter  is  worthy  of  reproduction ;  it  reads  as  follows :  "  I 
understand  that  you  are  at  present  considering,  or  are  about 
to  consider,  means  to  provide  greater  facilities  for  the  rapid 
transit  of  passengers  through  your  city  and  districts  con- 
tiguous thereto.  It  has  been  suggested  to  me  to  apply  for 
a  franchise  to  construct  and  operate  a  line  or  system  of 
lines  forming  a  complete  service  for  your  city  on  the 
principle  of  the  '  American  electric  trolley  system.'  This 
system  is  to-day  the  only  one  in  favour  on  this  continent. 
American  cities  have  witnessed  the  evolution  of  the  present 
system  through  a  series  of  experiments  with  various 
methods  of  transportation,  omnibuses,  horse  cars,  electric 
cars,  both  storage  battery  and  trolley,  and  also  the  elevated 
and  cable  railways.  To-day  there  is  only  one  system — 
the  'electric  trolley  system.'  Cable  railwajrs  and  steam 
traction  or  elevated  roads  are  being  rapidly  replaced  by 
the  trolley  system  on  account  of  greater  cleanliness,  certainty 
of  action,  avoidance  of  undue  noise,  and  economy.  If  your 
Board  are  favourable  to  the  system,  and  grant  me  a 
franchise  for  a  number  of  years,  I  will  undertake  to  imme- 
diately put  our  system  in  operation  in  your  city  on  terms 
that  I  feel  sure  will  be  acceptable  to  you  and  of  immense 
benefit  to  your  citizens.  If  this  is  favourably  received, 
kindly  write  to  above  address,  or  cable  me,  and  I  will 
immediately  go  over  and  complete  arrangements."  A  copy 
of  the  Tramways  Act  and  Light  Bailways  Act  would  greatly 
assist  the  gentleman  in  question,  and  save  him  some  postage 
stamps. 

Sleotiio  Idflrl&tinff  in  Daijeelinflr. — Our  contempo- 
rary the  Indian  and  Eastern  Engineer  gives  a  well-illus- 
trated article  on  the  electric  lighting  works  at  Darjeeling. 
The  generating  station  is  3,500ft.  below  the  level  of 
Darjeeling,  and  some  three  miles  distant  from  it  as  the 
crow  flies.  Water  is  collected  from  two  jhoras,  or  hill 
streams,  and  lead  through  galvanised  troughing  to  a 
reservoir.  From  this  a  24in.  cast-iron  pipe  leads  to  the 
pentrough.  From  the  pentrough  two  steel  pipes  15in.  in 
diameter  with  flanged  joints  are  carried  down  side  by  side 
to  the  turbine-house,  some  300ft.  below  the  pentrough 
level.  Each  of  these  pipes  supply  water  to  a  Girard 
turbine  coupled  direct  to  a  Crompton-Bmnton  65-kw. 
alternating-current  dynamo.  The  turbines  are  fitted  with 
a  sensitive  form  of  hydraulic  governor  for  regulating  the 
speed.  Each  alternator  carries  its  own  continuous-current 
exciting  dynamo  on  a  prolongation  of  the  armature  spindle. 
The  effective  head  of  water  is  276ft.,  and  150  cubic  feet  of 
water  per  minute  passes  through  the  turbine  when  working 


at  foil  load.  Tba  altematore  generate  electricity  at  a 
preamire  of  2,300  volts,  and  the  energy  ia  conducted  to 
Darjeeling  through  two  bare  copper  mains  of  No»  7 
•tjindard  wire  gauge,  carried  on  oil  insulators  fixed  to  poata 
of  the  Indian  Telegraph  Department  pattern,  and  suspended 
20iL  from  the  ground.  Where  these  mains  cross  public  some 
roads  they  are  made  of  standard  copper  cable  insulated 
heavily  with  vulcanised  indiarubber,  and  suspended  from  a 
steel  wire  by  means  of  porcelain  clips;  the  steel  suspending 
wire  is  also  insulated.  The  electrical  energy  is  carried  to 
three  transforming  stations  in  Darjeeling,  where  it  is 
reduced  to  240  volts,  at  which  pressure  it  is  distributed 
throughout  the  streets  of  Darjeeling  for  lighting  purposes 
on  the  three-wire  system.  The  third  wire  is  earthed  and 
is  carried  along  tha  top  of  the  poles,  forming  a  most 
eiBcient  lightning  conductor  for  the  whole  system.  The 
street-lighting  of  Darjeeling  is  done  by  200  incandescent 
lamp  of  16  c.p.|  and  two  arc  lamps  of  3,000  c,p. 

Anetlier  Tramway  SyBtem, — Last  week,  in  the 
works  of  the  Glasgow  Corporation  Tramway  Car  Depart* 
ment^  St  James-street,  a  practical  demonstration  was  given 
by  means  of  a  large  working  model  of  a  new  electric 
system  for  street  car  propulsion.  It  is  called  the  Munson 
electric  conduit  system,  and  is  an  American  invention. 
This  seems  to  be  a  contact  system  with  the  street  contacts 
in  a  conduit.  Midway  between  the  rails  on  each  track  is 
placed  the  conduit,  having  an  open  slot  on  the  top.  Within 
the  conduit,  placed  at  intervals — the  distance  between 
each  being  regulated  by  the  length  of  the  car — are  small 
gunmetal  rollers.  These  rollers  are  fixed  on  the  end  of 
the  plunger,  to  the  other  end  of  which  there  is  attached  a 
tongue,  which  is  in  metallic  connection  with  the  roller. 
The  plunger  is  well  insulated  with  a  hard  insulating 
substance,  and  the  whole  is  contained  in  a  brass  tube, 
which  is  free  to  move.  Opposite  the  tongue  there  are  two 
contacts  which  are  connected  by  a  copper  connection  with 
the  main  wire,  which  is  equivalent  to  the  trolley  wire 
on  an  overhead  system.  This  main  wire  is  laid  in  solid 
insulating  material,  such  as  hard  bitumen.  Opposite  the 
roller  described,  in  the  conduit,  there  is  a  second  one, 
which  is  connected  similarly  to  that  already  described, 
with  the  main  return  wire  on  the  other  side.  The  action 
that  takes  place  when  a  car  is  running  is  that,  whenever 
the  plough  underneath  the  car  comes  between  the  two 
rollers,  it  forces  them  inwards,  the  tongue  on  the  end  of 
the  plunger  in  both  cases  going  in  between  the  two 
contacts  which  are  connected  with  the  main  cables. 
The  current  then  leaves  the  cable  on  the  one  side,  goes 
through  the  contacts,  through  the  tongue  of  the  plunger, 

3ng  the  plunger,  through  the  roller,  and  into  the  car  by 
'means  of  insulated  copper  strips.  Whenever  the  car  leaves 
these  two  rollers  they  are  forced  out,  and  then  become 
dead.  The  plough  of  the  car,  before  leaving  one  pair  of 
rollers,  makes  contact  with  the  pair  in  front.  The  great 
point  claimed  in  favour  of  this  system  of  electric  propulsion 
ia  that  the  entire  system  is  an  insulated  one  on  both  sides, 
the  return  current  is  not  taken  Itack  by  the  rails,  hence  no 
trouble  with  the  electrolysis  is  expected*  Also  no  bonding 
of  the  rails  is  required. 

ColQiabia*8  Artificial  Moon.— The  Sdeniific  Ammean 
givea  in  the  issue  of  April  9  fuller  details  of  the 
arrangemenU  for  lighting  the  library  of  the  Columbia 
University,  The  special  feature  is  the  large  white  sphere 
hung  in  the  dome,  which  sphere  being  illuminated  by  eight 
projectors  gives  from  its  matt  white  surface  a  very  diffused 
lighk  This  sphere  only  gives  a  general  lighting  to  the 
libmry,  as  reading  Iain{is  and  small  electroliers  are  used  to 
ligkt  the  bookcases  and  tables.  This  artificial  moon  i&  7ft, 
in  diameter,  and  is  made  of  woodi  painted  with  kalsomine. 


The  projectors  are  of  the  Colt  anloaMlfe  fead  ' 
are  fitted  with  a  focussing  feeding  gear, 
are  so  arranged  that  they  illuminate  a  eifdo 
6ft.  6in.  diameter,  so  as  to  avoid  all  direct  lig^li 
dome  itself.  The  current  used  in  each  proje^orii^ 
18  amperes,  but  no  test  of  the  actual 
been  made.     A  M^nes  of  teats  were  made  witk 
tion  photometer,  which  indicated  that  the  iUu 
horizontal  surface  on  the  balcony  was  01)34  f^ 
and  that  on  the  reading  tables  was  0  Oia  to 
arc  is  bin.  away  from  the  condensing  leoa, 
71ft  from  the  sphere  surface;  the  latter  waa  60li 
balcony  and  80ft,  from  the  reading  uUea^ 
give  about  300  as  the  candle  power  of 
about  20  per  cenL  of  the  rays  are  abiorbtd  bj  \ 
surface    and    20    more     lost     by    reaaoo    of 
of     reflection,    at    least    500    oindlei    will     boj 
by  the   globe.      The   value   is   probablf 
and  itidicates   that    there   are   other 
The  candle  power  of  the  underside  of  the  gtobe^ 
from  the  tests  made  upon  the  fioor,  wsa  fooad 
indicating  a  large  loss  when  the  light  strikee  < 
as  that  of  the  sphere  at  an  acute  angle.     Wlitta  I 
meter  box  was    placed    horixontally  in  the 
illumination  was  found  to  be  0  054  footc^md 
this  illumination  is  not  equal  to  that  of  a 
zenith,  yet  it  is  sufficient  to  read  by»  alt 
great  length  of    time.      Under  the  beat 
illumination   of    the   reading  desks   may    ; 
sphere  alone,  to  0  02  foot-candle,  or  equal  to 
normal  rays  of  a  candle  8ft.  6in,  away.     The  i 
cost  is  then  taken  up,  but  from  the  above  data 
gathered   that    this    is    prohibitive.     The    oii 
18-ampere  projectors  to  produce  300  cp,  abowa 

Indiarabber.^The  first  of   I>r,   D.   He 
lectures  on    *'  Sources   of   Commercial  lod 
delivered  at  the  Society  of  Arte  on  Monday 
lecture  was  mostly  concerned  with  the 
the  subject,  but  the  author  described  a  e 
contrivance   which   has    been  suoceieftill/ 
separation  of    the    caoutchouc  globules  frofli' 
which  they  are  contained.     A  miictiire  of  half  ^ 
half  rubber  juice  as  it  comes  from  the  tree  ia 
a  vessel  which    rovolvee  rapidly.     The 
to  the  top,  and  the  several   globules^  wbidi 
particles  of  rubber,  hang  together  in  a  maaii  m 
be  skimmed  off  or  nin  out.     They  are  then  i 
bricks,  and  are  ready  for  export  within  six  haan. 
the   method   closely   resembles  the  churning 
getting  butter  from  cream.    This  proce«  ti  ia 
ba^^iendas  in  Central  America,  and  has  taeriMa 
of  their  ptoduction  by  25  per  cent     Dr,  Morriij 
statistical  tables  showing  the  oontiisQooa  tticrDaaotat 
consumption  of  indiarubber,  and  also  the  i 
from  2s.  lid.  to  3s,  lid.  per  Ih^  whhin  thm 
The  total  imporU   into  Great  Brilaia  was 
the  beginning  of  the  Queen's  reign  and  2XKt 
year  1896,     The  value  of  the  lauer  was  aboctl 
More  than  half  of  this  amount  was  expofted 
in  ita  raw  state  or  in  manufactured  artkJM.     He  i 
the  oxploiution   of    rubber  oo  «of«  Meatiie 
destructive  principles,  and  abo  Iroe  gaoling, 
feature  is  that  there  is  an  export  dtity  oa  tlM  ( 
rubber  of  £S  per  jxiund,  and  of  10a  o«  < 
seeds  were  supposed  to  lose  their  power  li  dagra  i 
were  gathered  from  the  tree«  but  be  had  laeea  aU 
results  with  Ceylon  seeds  afier  four  wesb,     A 
charts  and  pictures  iliustmiing  the  varioua  plaal 
origin  and  limits  were  ahowA  on  Ibe 
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■ants  used  in  the  collection  of  rubber,  an  interesting 
ton  of  mbber  in  all  its  stages,  and  a  number  of  manu- 
■d  articles  were  on  view.  The  following  is  the  synopsis 
f  remaining  lecture  on  the  subject,  which  is  to  be 
nd  at  the  Society  of  Arts  next  Monday  :  Peruvian 
iBGrian  rubbers — "  Gastilloa  elastica  " — Conditions  of 
k  and  exploitation  in  Mexico,  British  Honduras, 
Nicaragua,  and  United  States  of  Colombia— 
k  and  Guiana — Mangebeira — Manicoba  or  Ceara — 
igrono — African  rubber  plants — Distribution  of  Lan- 
Pl — ^West  African — East  African — Mozambique — 
pHcar  rubbers— I.Agos  silk  rubber  ("Kickxia" — 
Ilk  of  preparation — Present  condition  of  industry — 
hne — ^New  sources  of  supply — Assam — Penang — 
hir-J«vm — ^Borneo — New  Guinea — Fiji— Cultivation 
probber  plants — Prospects  in  Mexico,  Brazil,  West 
L  Ceylon,  Malaya. 

~~  ftHlc   Plant. — Our   New  York    namesake 

folly  an  interesting  example  of  the  introduction 

■ODoeydic  system  into  a  direct-current  station, 

C  the  area  of  its  operation  to  take  a  wide  extension. 

at  in  question  is  at  Middletown,  O.,  where  the 

Electric   Light    and    Power    Company    has 

found   it  necessary  to  increase  the  monocyclic 

fef  the  plant  to  meet  the  increased  call  upon  the 

In  addition  to  the  arc  and  incandescent  lighting 

\  towns  of  the  size  of  Middletown,  certain  factories 

sive  managers  have  adopted  electricity  in 

and  the  motor  load  on  the  station  already 

the    lighting    load.     The  generating    plant 

( of  two    General  Electric  12-pole,  150-kw.,  1,040- 

STolution  monocyclic  generators,  three  50-light 

hHouston  series  arc  dynamos,  and  one  General 

ilOO-ltp.  500-yolt  direct-current  generator,  all  driven 

shafting  furnished  with  the  necessary  friction 

The   500-volt  machine  is  used  exclusively  to 

direct    current    to   several    small    motor   plants 

at  the  city ;   the  arc  machines  operate  112  city 

The  motor  load  on  the  monocyclic  machines 

to  within  a  short  limit  of  their  capacity.     The 

i  the  Miami  Cycle  and  Manufacturing  Company, 

|orar  a  mile  away  from  the  station,  takes  200  h.p. 

taotora  are  running  at  their  rated  capacity.    The 

|ii reeeiyed  in  the  factory  in  six  40-h.p., one  20h.p., 

»104i.p.  transformers,  reducing  the  pressure  to  115 

smotor  circuits  run  from  the  40-h.p.  transformers, 

(dreoits  from  the  three  of  smaller  capacity,  and  all 

i  is  measured  in  a  recording  wattmeter,  connected 

cireoit.     The  motor  equipment  consists  in 

10  General    Electric  induction  motors— three  of 

tia  the  machine  shop,  driving  88  machines ;  one  of 

[is  (he  drill  and  pattern  room,  driving  29  machines ; 

'  cf  10  h.p.,  driving  the  machinery  in  the  frame 

;  three  of  30  h.p.  in  the  polishing  room,  two 

bers  and  one  for  the  48in.  exhaust  fan  ;  one  of 

two  plating  dynamos  in  the  plating  room, 

of  similar  capacity  operating  a  number  of 

.  in  the  erecting  shop,  as  well  as  a  three- ton 

The  incandescent  lights  in  the  factory  number 

vlueh,   during  the  rush  season,  almost  all  are 

A  large   tobacco  factory  is  also  supplied  with 

OB  the  station.    The  incandescent  lights  in  the 

lidy  wired  number  3,800 ;  of  these  750  are  in  the 

tay,  1(K)  are  in  the  tobacco  factory,  650  are  in 

%  house,  and  2,300  in  other  parts  of  the  town. 

sips  bom  with. absolutely  no  interference  from 

m  the  motor  load ;  in  foct,  the  entire  motor  load 

ttrawn  oo  or  off  without  in  the  least  affecting  the 

af  the  1smp%  Ae  presence  of  the  motor  load  being 


usually  only  determined  by  reference  to  the  ammeter. 
The  monocyclic  machines  operate  with  almost  perfect 
regulation,  requiring  little  or  no  attention  to  maintain  the 
constant  potential  at  all  times. 

The  Welabaoh  Electrlo  Lamp. — The  Journal  of  Gas 
Lighting  is  naturally  keen  on  the  work  being  done  by  Dr. 
C.  Auer  von  Welsbach,  and  hence  we  find  in  its  columns  a 
good  account  of  his  new  filament  for  electric  lamps.  This 
account  is  abstracted  from  the  Journal  fiir  GaAdeudUungj 
and  we  again  condense  it  for  our  readers.  It  seems  that 
osmium  is  the  mainstay  of  the  new  filament.  Osmium 
is  distinguished  by  possessing  at  once  the  highest  specific 
gravity  and  the  highest  melting  point  of  all  known  metals. 
It  is  found  associated  with  platinum  and  iridium  in  many 
platinum  ores.  The  property  of  osmium  of  which  Dr. 
Welsbach  takes  advantage  is  its  infusibility  at  any  but 
the  highest  attainable  temperatures.  The  intensity  of  the 
light  emitted  by  an  incandescent  body  increases  more 
rapidly  than  the  fifth  power  of  its  absolute  temperature ; 
and  therefore  a  high  temperature  is  clearly  economical  in 
the  production  of  artificial  light.  In  a  vacuum,  or  in  a 
reducing  atmosphere,  a  filament  of  osmium  may  be  heated 
to  the  temperature  of  the  volatilisation  of  platinum  and 
iridium,  and  it  shows  no  indication  of  volatilising  or 
melting,  but  at  that  temperature  it  emits  a  white  light  of 
great  intensity.  In  a  vacuum  especially,  such  a  filament 
may  be  heated  by  an  electric  current  far  above  the  melting 
point  of  platinum,  and  it  remains  solid.  Only  when  the 
intensity  of  the  current  is  enormous  in  comparison  with 
the  capacity  of  the  filament  does  the  latter  melt  at  one 
point.  Dr.  Welsbach  has  found  that  commercial  prepara- 
tions of  osmium  are  unsuited  for  use  without  further 
purification,  but  that  pure  osmium,  or  osmium  containing 
a  mere  trace  of  platinum,  gives  tolerably  elastic  filaments, 
suitable  for  use  in  electric  incandescent  lamps.  Some  observa- 
tions made  by  the  inventor  seem  to  indicate  that  more  readily 
fusible  materials  than  osmium  may  also  be  of  hitherto 
unsuspected  service  in  electric  lighting.  It  is  well  known 
that  a  platinum  wire,  through  which  a  sufficiently  powerful 
electric  current  is  passed,  melts  when  it  attains  a  white 
heat.  If,  however,  the  wire  be  closely  enveloped  by  a 
thin  yet  dense  and  cohesive  coating  of  highly  refractory 
material,  such  as  thorium  oxide,  the  intensity  of  the 
current  can  be  greatly  increased  before  the  wire  will  melt. 
Energy  is  withdrawn  from  the  wire  to  its  coating,  and  is 
radiated  from  the  latter  as  light  and  heat.  As  the  intensity 
of  the  current  is  increased,  the  radiation  gradually  becomes 
evident  as  a  blinding  light ;  and  though  the  platinum  is 
finally  melted,  the  intensity  of  the  current,  and  therewith 
of  the  light,  can  be  raised  still  more,  until  the  pressure  of 
the  vapour  of  the  platinum  ruptures  the  coating  of 
refractory  material.  If  a  more  infusible  metal  than 
platinum  be  used  for  the  core,  the  intensity  of  the  light 
may  be  still  more  increased.  An  extraordinarily  magnifi- 
cent and  beautiful  illuminating  effect  is  secured  if  the 
coating  of  thoria  be  only  a  few  tenths  of  a  millimetre  in 
thickness.  The  other  rare  earths,  and  lime,  magnesia^  and 
other  so-called  refractory  materials,  melt  or  vaporise  too 
readily  to  be  of  much  service  for  coating  metallic  filaments. 
Thorium  oxide  is  used  solely  on  account  of  its  extremely 
refractory  character,  and  does  not  serve,  as  in  the  Welsbach 
mantle,  as  a  skeleton  on  which  particles  of  cerium  oxide 
may  be  insulated  and  allowed  to  exercise  their  peculiar 
catalytic  powers.  These  powers,  on  which  the  special 
economy  of  incandescent  gas  lighting  appears  to  depend, 
are  not  employed  in  the  Welsbach  electric  lamp  filaments  ; 
and  their  utilisation  in  electric  lighting  continues  out  of 
the  question.  We  wait  with  interest  more  details  as  to 
1  the  commercial  aspect  of  the  invention. 
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ELECTRICAL  TRAMWA7S  IN  PARIS. 

The  foUowing  is  a  portion  of  a  long  article  by  Mr. 
CoUint  on  **  Mechanical  Tramways  in  Paris "  which 
appeared  in  a  Bupplement  to  the  CarUraet  Jourmil  of  the 
20th  inst.  In  the  article  referred  to  all  the  other  systems 
of  mechanical  traction  are  described. 

After  being  neglected  for  some  time  by  the  tramway 
companies,  electricity  is  once  more  coming  to  the  fore, 
and  seems  likely  to  be  itsed  very  extensively  on  the  new 
lines  that  will  be  laid  down  during  the  next  year  or  two. 
In  Paris  there  are  serious  drawbacks  to  the  employ 
ment  of  electricity*  Overhead  wires  are  not  tolerated 
inside  the  fortifications,  and  the  only  methods  of  pro 
pellin^  the  cars  are  by  accumulators  or  underground 
conduits.  Recently,  a  line  has  been  inaugurated  working 
with  a  combination  of  trolley  and  accumulator,  similar  to 
the  system  which  has  been  applied  upon  a  small  scale  to 
the  tramways  in  Hanover  and  Dresden,  and,  as  we  will 
show  further  on,  this  method  is  capable,  under  certain 
conditions,  of  realising  great  advantages.  With  two 
exceptions,  however,  all  the  existing  electric  cars  have 
the  power  stored  in  accumulators.  The  three  lines,  from 
the  Madeleine  to  Saint-Denis  (Fig,  1),  from  the 
Op^ra  to  Saint-Denis  (Fig,  2),  and  from  Saint-Denis 
to  Neuilly,  have  been  in  operation  for  about  five  years. 
The  two  first  lines  have  each  a  length  of  a  little  more 
than  9  km,,  of  which  about  one-half  is  within  the  walla 
of  Paris,  and  the  third  line,  from  Saint-Denis  to 
Neuilly,  follows  the  outside  of  the  fortifications  for  a 
distance  of  about  6  km.  These  lines  are  being  workml 
under  arrangement  with  the  tramway  company  by  the 
Gompagnie  de  Traction  et  dlillectricit^  for  a  fixed  sum  of 
40  centimes  per  car  per  kilometre.  As  the  cost  of 
running  the  olcf  types  of  cars  was  47  centimes,  the  traction 
company  found  it  necessary  to  adopt  every  possible 
economy  in  order  to  make  the  concession  pay.  New  cars 
have  been  built  of  lighter  conBtruction,  but  with  the  same 
carrying  capacity  of  50  passengers,  and  the  weight  of 
the  accumulators  and  propelling  mechanism  has  been 
reduced.  The  cars  now  useti  only  weigh  12,700  kilos, 
as  compared  with  14,000  kilos  in  the  older  types.  The 
accumulators  originally  employed  were  the  I^urent- 
C^ly,  and  were  placed  under  the  seats  of  the 
vehicle,  but  these  accumulators  were  not  of  sufl^cient 
durability,  and  all  sorU  of  systems  have  been 
tried  since  then.  In  the  nevf  cars  recently  put  into 
•ervice  the  battery  is  placed  underneath  the  vehicle,  so 
that  it  can  be  removed  on  a  trolley  by  a  couple  of  men 
instead  of  by  five  as  formerly.  The  battery  contains  108 
calls,  giving  an  RM.F.  of  200  volts,  and  the  touU  capacity 
of  a  cell  weighing  about  17  kilos  500  is  13  amperes  per 
kilogramme,  with  an  averaee  rate  of  discharge  of  four 
amperes.  The  energy  stored  up  is  sufitcient  to  enable  the 
vehicle  to  run  45  km.,  but  the  Imttery  is  recharged  at  the 
end  of  each  return  journey,  when  about  half  the  energy 
has  been  expended.  The  time  occupied  in  recharging  is 
about  two  hours.  The  bipolar  motors  of  the  Manchester 
type  employed  in  the  older  vehicles  have  l>een  repkcecl  by 
others  designed  by  M.  Johannet  They  are  geared  to  the 
axles  by  ordinary  spur  wheel  gearing  and  nm  at  500  or  600 
revolutions  a  minute.  With  a  discharge  of  70  amperes  and 
at  200  volts  the  motor  can  develop  19  h,p.  In  view  of  the 
Bleep  gradients  that  exist  on  two  of  the  lines  mentioned,  it 
waa  naturally  suggested  whether  it  would  not  Ue  possible 
to  utilise  the  down  grades  for  partly  recharging  the  accu 
mulators,  and  the  tjrsteni  proposed  by  M,  Kcynierof  con- 
verting  the  motors  into  generating  dynamos,  and  sending 
the  current  into  the  accumulators,  while  going  down  hill, 
ia  found  to  result  in  appreciable  economy.  This  is  only 
poaaible,  however,  in  caaea  where  the  profile  of  the  route 
li  irregular  and  the  gradients  steep,  an<l,  as  it  is  found  that 
the  energ)^  restored  on  some  of  the  Paris  gradients  is  from 
24  to  27  per  cent,  it  is  evident  that  it  must  result  in  a 
notable  diminution  of  working  cost  The  exiitini^  cart  have 
»ot  been  running  long  enough  to  allow  of  our  arnving  ai  an 
accurate  oatimate  of  the  working  cost,  but  it  haa  eartmlj 
been  reduced  from  47  oentimes  to  about  34  ceolnBai  |pflr 


car  per  kilometre,  so  that  the  Compagnia  da  Trai 
at  length  succeeded  in  running  the  line  at  a  proftk 
Each  tramway  system  presents  iu  own  mesal  d 
in  the  way  of  applying  electricity^  and  on  Uie  Ustm 
the  Madeleine  and  Courbevoie  the  cliiaf  Dfoblm 
charge  the  accumulators  without  the  saaMMtf  of  f 
to  the  power  station,  which  had  lo  be  litnaiai 
distance  from  the  termini  of  the  lioei.  Thi 
Industrielle  des  Moteiira  Electriquea  et  k  Ti 
to  employ  the  mixed  system  of  troUej  i 
but  the  inhabiUnU  of  Neuilly  objeciad 
overhead  wire,  and  the  company  waa  oUigid  le 
accumulators  throughout  the  entire  syaletii.  T 
three  lines,  having  a  total  laogth  of  abimi  17  I 


from  the  Madeleine  to  Levalloia,  and  the 
Madeleine   to   Courbevoie  try  way  of  Poot   _ 
Pont  Neuilly  respectively.    "The  gradieiita  ara  i 
larly  steep,  but  neverthelesa  there  are  two  ' 
Boulevard   Malesherbes  and  the  Avaona  T         _ 
which  the  traffic  is  very  heavy  and  ilopiv^w 
At  the  Puteaux  station  the  steam  ia  ^ 
Babcock  and  Wilcox  boiler^  each  of  wfidi 
kilos  of  water  an  hour.     The  exhaust  ia 
for  heating  the  feed  water.    Thrae  WOkaa 
engines  operate    a  similar  number  of 
which  prcNduca  a  current  of  200  amparea  at 
volts.     Under  normal  conditions  two  «Dgitii«i  i 
to  ensure  the  service.      The  current  ia  ooof 
three    termini    by   feeder  mains  wfakh 
of  ^ch  other,  aa,  owing  to  the  impoaaibi 


abeolute  regularity  in  the  nmniog  ol  the 
happens  that  two  or  three  can  are  wmil' 
at  one  termiiiua.  MortovoTt  it  ia 
recharging  of  the  accumiilalora  al  c 
not  l>e  infiueneed  by  the  reekargiag  al 
length  of  the  feeden  to  the  Pool 
Pont  Rineau  2,000m.,  and  to  liavmllofla 
terminus  there  are  two  poala  for 
with  the  battery.  As  the  can  ara  ia  ( 
omnibus  driven  who  have  no  nMmiflai 
been  found  necasaary  to  adapt  an 
gives  warning  when  the  baUaiy  h  foUjr 
operation  of  recharging  accupioi  troitt 
minutes.  The  car  itself  ia  built 
undorfratae,  and  can  be  raoovad  wi 
aooommoda^oo   for  52 
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ij«d  are  of  the  grid  pattern,  manufactured  by  the 
16^  TAccumulateur  Tudor.  The  battery  comprises 
hdor  oellB,  and  each  ceU  is  composed  of  five  plates — 
KWtiyee  of  the  Pkmt^  formation  and  three  negatives  of 
We  formation.  The  accumulators  are  what  is  called 
'npid  charging"  type,  which  is,  of  course,  absolutely 
iffy  in  an  instdlation  of  this  description.     They  are  all 

I  iDside  the  yehicle  under  the  seats,  and  the  battery 

II  3,600  kilos.  We  are  informed  that  after  running 
dhrotumth,  and  receiving  from  1,000  to  2,500  charges 
idiarges,  the  positive  phtes  are  about  to  be  replaced 
he  first  time,  and  as  the  negative  plates  last  about 
as  long  as  the  positives,  it  is  expected  that  they  will 
;  service  for  another  similar  period.     Each  of  the  two 


tab  a.— 11iomMm-H<yiiitoD  Aooamolator  Car  and  Trolley  combined. 

IB  has  a  normal  output  of  15  h.p.,  but  they  can  develop 
lisw  minutes  as  much  as  25  h.p.  The  motors  may  be 
lid  either  in  series  or  parallel,  and  when  in  series  may 
HWied.  Two  ventilators  are  operated  to  clear  away 
|MB  that  may  accumulate  under  the  seats,  and  thus 
■t  their  causing  any  annoyance  to  the  passengers.  The 
■nm  roeed  of  Uie  cars  on  the  level  is  25  km.  an  hour, 
m  oirdunary  gradients  it  is  14  koL  The  Soci^t^  des 
pn  has  undertaken  to  work  these  lines  at  something 
^an  40  centimes  per  car  per  kilometre,  and  the  actual 
■f  ooet  comes  to  about  34  centimes,  without,  however, 
il  into  account  the  cost  of  installation,  which  must 
idably  augment  this  figure. 

''  MiXKD  Elbctric  Cars. 

Is  Compagnie  Fran9aise  Thomson-Houston  has  been 


fko.  i.— <3ai«t-Viiilleaiiiler  Eladrlc  Car,  with  street  contact  eyeteni. 

pg  strenuous  efforts  to  secure  permission  to  work 
I  with  overhead  contact  in  Paris,  and,  failing  this, 
ipi  effected  a  compromise  by  running  the  cars  with 
talley  outside  the  city  and  using  the  accumulators 
isL  I/nring  the  past  few  weeks  two  lines  have  been 
^tf1y|ft^  on  tlds  sjrstem  between  the  Place  de  la 
pUiqiie  and  Pantin  and  Aubervilliers  (Fig.  3),  both 
hfi  a  len^  of  rather  more  than  6  km.,  of  which 
bs.  are  within  the  fortifications.  The  power  station  is 
lEshad  at  AuberviUiers,  and  the  installation  comprises 
ie.  Boeer  boilers,  with  193  square  metres  of  heating 
Ims^  and  three  sinfflensylinder  horizontal  engines 
160  b.pL  constructed  by  Lecouteuz  and  Garnier. 
k  engine  works  by  means  of  leather  belting  a  six-pole 
^nD-Hoaflton  dynamo  of  150  kw.  at  400  revolutions. 
sigrpe  of  dynamo  has  1)een  specially  designed  for  the 


Aubervilliers  station,  and  in  normal  running  furnishes  300 
amperes  at  550  volts.    There  are  two  principal  circuits — 
one  of  500  to  530  volts  for  the  trolley,  and  another  of  550 
to  570  volts  for  recharging  the  accumulators  along  the 
route.  In  the  depdt  a  battery  of  accumulators   may  be 
replaced  in  three  or  four  minutes  b^  means  of  a  hydraulic 
crane  which  has  been  specially  designed  for  the  puipose. 
The  two  lines  mentioned  are  servM  by  30  cars  with  a 
carrying   capacity  of  56  passengers,  and  are,   therefore, 
somewhat  larger  than  the  o^her  vehicles  on  the   Paris 
tramways.    Ab  it  is  not  found  possible  to  lay  down  turn- 
tables   at  the    termini,    the    vehicles    have    had  to   be 
constructed    with    driving    gear    at    each    end    of    the 
car.     In    Paris  the  bridges  are  very  low,    and  in  view 
of  the  small  space  between  the  arch  and  the  top  of  the 
car,  the  trolley  pole  has  had  to  be  sunk  into  the  roof,  but 
this  is  an  advantage  in  that  while  running  with  accumulators 
the  pole  is  entirely  out  of  sight.    The  accumulators  are 
supplied  by  the  Soci6t^  pour  le  Travail  Electrique  des 
M^tauz.    The  battery  is  composed  of  224  cells,  each  of  seven 
plates,  which  are  charged  at  500  volts  from  the  overhead 
wire  along  the  route  outside  the  city.     It  is  placed  under- 
neath the  car,  not  only  with  a  view  of  securing  a  greater 
stability,  but  also  of  preventing  any  emanation  of  gases 
inside  the  car,  while  at  the  same  time  it  facilitates  the 
removal  of  the  battery  when  the  cars  are  merely  required 
to  run  outside  the  city.    The  vehicle  runs  on  bogie  frames 
in  a  way  that  utilises  80  per  cent,  of  the  weight  of  the  car 
upon  the  driving  axles,  notwithstanding  that  four  axles 
are  used.    This  u&b  been  rendered  necessary  by  the  traffic 
on  some  of  the  gradients,  which  results  in  frequent  stoppM;es 
and  requires  considerable  effort  in  starting  the  vehicles. 
The  motors  are  of  the  Thomson-Houston  type,  of  25  h.p., 
and  the  axles  are  fitted  with  the  company's  electromagnetic 
brake.    At  each  end  of  the  car  is  a  commutator  of  the 
B  A  type,  to  which  the  current  may  be  sent  either  from 
the  overhead  wire  or  from  the  accumulators,  or  the  current 
may  be  sent  from  the  wire  simultaneously  to  the  commu- 
tators and  the  motors  and  to  the  accumulators  in  order  to 
recharge  them  along  the  route.    The  vehicles  have  been  in 
service  for   too  short  a  time  to  permit  of  any  accurate 
estimate  of  the  working  cost  being  ^iven,  but  the  company 
is  entirely  satisfied  with  the  results  of  the  new  system, 
which  it  deems  to  be  the  best  under  the  circumstances,  and 
the  cars,  which  at  first  had  to  run  everjr  12  minutes,  are 
now  following  each  other  at  10  minutes'  mterval. 

Claret-Vuillkumier  Electric  Cars. 

As  an  alternative  to  the  accumulators,  whether  charged 
from  a  central  power  station,  from  overhead  wires  outside 
the  fortifications,  or  from  underground  feeders  to  the 
termini  of  the  tramways,  the  only  electrical  method  of 
traction  employed  in  Paris  is  the  surface  contact  upon  the 
Claret- Vuilleumier  system,  which  was  first  tried  three  or 
four  years  ago  in  Lyons.  The  new  line  runs  from  the 
Place  de  la  I^publique  to  Roumainville  (Fig.  4),  a  distance 
of  7  km.,  of  which  4  km.  are  within  the  city.  The  object 
of  this  system  is  to  secure  the  advantages  of  underground 
conduit  without  going  to  the  heavy  cost  of  construction,  in 
which,  moreover,  the  conducting  cables  are  only  kept 
insulated  with  great  difficulty.  The  essential  features  of 
the  Claret- Vuilleumier  system  are  the  fixing  of  metallic 
plates  or  "  contacts  "  between  the  rails  for  conveying  the 
electricity  to  the  motors  and  the  putting  into  circuit  of 
two  of  these  plates  at  the  moment  that  Uie  car  is  passing 
over  them.  An  arrangement  has  of  course  to  be  made  to 
cut  the  circuit  directly  the  car  has  passed  over  the  contacts, 
otherwise  the  danger  of  the  system  would  be  so  great 
as  to  render  it  utterly  impracticable.  The  electricity  is 
generated  ac  a  power  station  at  Lilas,  situated  at  about 
two-thirds  of  the  distance  between  the  Place  de  la  R^pub- 
lique  and  Roumainville.  There  are  three  engines  of 
170  h.p.,  driving  three  Huguet-Hillairet  four-pole  dynamos 
by  means  of  leather  belting.  The  dynamos  furnish  280 
amperes  at  530  volts,  or  al^ut  150  kw.  This  installation 
provides  the  current  not  only  for  propelling  the  cars,  but 
also  for  the  113  arc  lamps  in  the  Avenue  de  la  It6publique 
and  the  Avenue  Oambetta.  As  we  have  said,  the  circuit  has 
to  be  completed  at  the  moment  the  car  passes  over  the 
contacts,  and  this  is  effected  by  means  of  distributors  which 


are  pkced  tinder  the  pavement  at  distancefi  of  95m.  The 
current  i«  conveyed  by  underground  cable  to  the  distributor, 
(rem  which  20  wires  branch  off,  each  one  connecting  a  pair 
o!  coDtactA,  and  the  twentieth  pair  is  also  connected  with  the 
next  distributor.  These  contacts  were  formerly  made  of 
cast  iron»  but  owing  to  their  rapid  wear  have  had  to  be 
replaced  with  steel.  Raised  slightly  above  the  surface  of 
the  road,  they  are  insulated  by  a  mixture  of  resin  and 
bitumen*  in  which  they  are  sunk.  The  contact  is  secured 
by  a  longitudinal  iron  bar  3m.  30  in  length  underneath 
the  vehicle,  and  as  the  contact  plates  are  set  2m,  60 
apart  the  bar  is  always  in  contact  with  one  of  them.  The 
two  distributors  for  a  double  line  are  placed  in  a  cast-iron 
receptacle  Im*  30  in  length,  77cm.  in  width,  and  S9cm 
in  height.  Each  distributor,  which  is  circular  in  form, 
carries  on  its  periphery  20  connections  for  the  wires  which 
convey  the  current  to  the  contacts.  The  circuit  between 
each  pair  of  contacts  is  completed  by  a  switch  which 
comes  into  action  automatically  at  the  moment  that  the 
contact  bar  of  the  car  is  passing  over  the  metiUlic  plates. 
When  the  bar  touches  two  plates  the  current  is  divided, 
one  part  going  to  the  motor  and  the  other  returning  to  the 
negative  pole  of  the  dynamo,  but  the  returning  current 
passes  through  an  electromagnet  on  the  distributor,  which 
sets  in  motion  a  ratchet  and  turns  the  switch  round  to  the 
pomts  corresponding  with  the  next  pair  of  contacts.  Thus, 
as  the  car  advances^  the  switch  continues  to  turn  until 
it  reaches  the  twentieth  point,  when  one  of  the  contacts 
is  in  connection  with  the  next  distributor.  Before  the 
current  from  the  generating  dynamo  enters  the  dis- 
tributor It  has  to  pass  through  a  commutator,  and  the 
apparatus  can  only  be  got  at  by  turning  a  lever,  which 
cuts  the  current  and  thus  prevents  lialnlity  to  accident. 
It  is  evident  that  a  delicate  appliance  like  the  distributor 
may  possibly  become  deranged,  notably  in  the  failure  of 
the  switch  to  keep  pace  with  the  car,  and^  in  order  to  over- 
come any  danger,  each  vehicle  is  fitted  with  a  trailing  or 
safety  bar.  This  is  insulated  from  the  body  of  the  car, 
which  carries  an  electromagnet  in  circuit  with  the  contact 
bar  and  the  underframe  of  the  vehicle.  8o  long  as  it  receives 
the  current  the  electromagnet  draws  an  armature  and  inter 
rupts  the  contact  with  the  trailing  bar.  So  soon,  however, 
aa  the  electromagnet  fails  to  receive  the  current  from  the 
contact  bar,  the  armature  creates  a  contact  with  the  trailing 
bar,  which  falls  and  shnrt-circuits  the  distributing  cables  and 
the  rails,  when  the  current  is  cut  off  in  the  distributor  by 
the  melting  of  a  lead  connection.  The  two  motors  are 
suspended  from  the  underframe  of  ibe  car  between  the 
axles,  to  which  they  are  geared  by  spur  wheels.  They  are 
entirely  closed  in  to  protect  them  from  the  dust  and  mud, 
but  the  gearing  is  exposed  and  is  not  lubricated.  The 
maximum  force  of  each  motor  is  about  30  h.p ,  and  the 
average  speed  of  the  car  is  12  km«  an  hour,  though  the 
commercial  speed,  including  all  stoppages,  is  9  km.  900. 
The  cars  weigh  nine  tons  without  the  passengers,  and  they 
have  52  seata.  It  is  diflicult  to  arrive  at  approximate  data 
of  the  coat  of  installation  and  working  of  such  a  system,  but 
according  toM.  Vuillcumierthe  cost  of  laying  down  a  single 
line  would  he  about  2,164fr  per  1 00m.,  a  figure,  however, 
which  must  vary  considerably  with  the  number  of  cars 
running  and  the  frequency  of  the  distributors.  It  may, 
however^  be  taken  for  granted  that  the  cost  is  rather  nearer 
that  of  the  trolley  systi^m  than  of  the  underground  conduit. 
The  system  in  not  without  its  dii»ad vantages  on  lines  where 
it  in  required  to  run  the  cars  frequently,  for  as  one  distri- 
butor serves  OSm.  of  lino^  it  is  evident  that  if  one  car  should 
enter  upon  a  section  before  the  other  leaves  it  would  come 
to  a  standstill  The  only  remedy  for  thit*,  if  the  care  have 
to  deal  with  a  heavy  traffic  and  follow  each  other  close  up, 
as  is  done  on  many  of  the  I'ans  lines,  would  be  to  shorten 
the  sections  and  increase  the  number  of  distributors,  but 
this  would,  of  course,  on  tail  a  heavy  expense  and  aiid  to 
the  cost  of  working.  Again,  it  happens  now  and  then  that 
the  bar  does  not  come  into  contact  with  the  plates  owing, 
it  may  be,  to  an  obstruction,  and  as  the  switch  in  the 
distributor  doCM  not  come  forward  the  trailing  bar  falls  and 
the  lead  connection  in  the  distributor  is  melted.  Soma 
minutes  have  to  be  spent  in  repairing  the  conneetioii*  A 
mechanical  derangement  may  also  render  it  necessary  to 
replace  the  distributor,  when  a  much  bnger  time  it  losL 


The  system  appears  to  be  eoiif^nieot  in 
trolley  cannot  be  employed  and  when:  lbs  carsl 
to  run  very  frei^uently,  bot  it  can  hardlj 
advantage  under  conditiont  of  heavy  tfmflic,! 
ment  is  therefore  limited. 

A  COMPAJI»ON. 

The  amount  of  traffic  to  be  deali  vtUi 
tramways  is  so  considerable  that  ibe  ears 
large  capacity,  and  must  follow  qacIi  otiier, 
intervals.     They   should,  moreover^  m 
develop  their  own  power  or  hate  llie 
them.     The  trolley  is  practically  exelmled,  i 
its  greater  economy  in  working  cost  an 
accumulators,  and  though  the  cost  of  inat 
total    expense  rather  higher    than  the 
trolley  has  yet  the  advantage  d  betu  i 
more  expeditiously  with  the  tralSa      It  i 
bered    that   the   cost  of  working   with 
been  greatly  reduced  during  the  past  is 
is  probable  that  still  further  economiee 
the  future.   The  cheapest  system  of  i 
of  which  the  total  oost^  including  die 
estimateil  at  leas  than  45  centimes  per 
The  vehicle  is  very  adaptable  to  the  ne 
trattic   in  a  big  city,  and  the  instanl 
steam  enables  the  pressure  to  be  miited  il 
when  it  is  required  to  use  any  special 
some  question   as  to  whether    the 
rapidly     deteriorate    and    thus  invoFve 
expense  in   repairs,  but  if   the    exper' 
pagnie  des  Tramways  may  be  taken 
appear  that  the  cost  of   repairs  is 
alter  two  years  of  working  the  Cooif 
has  ordered  60  new  vehicles^  so  that  it  I 
granted  that  the  directors  are  sail 
of  the  mecbatiism.     The  next  system  iu  < 
cost  is   the    Rowan    steam    car,  which 
expensive  than  the  Ser polled  aii^ 
vehicles,  of  which  the  total  expense    is 
centimes  per  car  per  kilometre.     It  is  T' 
position  the  compressed  air  cant   shouM 
the  working  cost  depends  so  much  upon 
installation.    A  large  compreeaing  nlafii  i 
is   more   economical  than    a    small    mu 
vehicles,    and  according  to  M.  M^karshi 
pressed  air  cars  should  not  be  more  ej 
worked  with  the  trolley.     In  Pans,  the  i 
now  running  are  more  expensive  than  the 
traction,  and  it  remains  to  be  ei 
to  Bilbncourt,  which  will  have  m  rwy  poi 
plant,  will  be  worked  as  cheaply  as  the  troQey. 


THE  BALANCING  OP  ENGINI 

nv    .lAMKS    WHIT*  HKK,    AIR.!. 

fCoihclmird  frvm  jjo^f  ^J.  J 

In  a  cursory  fashion  we  have  discooned  of 
of  completely  bn  i  slotted 

By  a  similar  recij  ^  cociiiter  i 

with    resultant    in    line    with   ot^ual 
duced  by  opposite  cranky  likewiie  aet^H 
cross- heads  m  masses,  which  are  either  idle  orl 
as  pistons  of  coupled  engines.   (2)  By  tvo 
weights,  one  on  shaft  opposite  ermnk,  the 
round  it  in  contrary  direetioci  at  equal  j 
radii  to  coincide  when  an  engine  eeotiiasr 
eating  momentum  of  each  eonBietve^ghl 
}mrt8  to  be  balanced.     Another  BsHhiid  {^ 
weights,  or  another  engine  eet^  oeetDated  i 
angles  to  the  first  from  the  eaae  cjmnk. 
masses   to  be  equal  and  bahweeri   by ' 
opposite  the  cranAc    The  saine  eopttee  to  « i 
engines  or  deadweights,  disposed  at 
and  120deg.  around  the  single 

Crfectly  balanced  by  a  ooentenpaigjhi  i 
ving  double  the  reciprocating  \ 


*  Fapsrrsad  Mior«  th#  UuiohaHer  < 
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Eewiae  with  other  iuch  combiDatioQfi.  It  it  a  great 
at  tie  space  occupied  is  so  prohibitory  of  this  style 
ae,  for  ft  is  superior  to  any  from  the  turning  moment 
lancing  points  of  view,  and  it  admits  of  the  most 
application  of  the  principle  of  rotary  stress, 
last  method  I  shall  enumeratep  (4)  ie  the  oscillating 
i&B  (dead- weights  or  other  pistons)  oppositely  to  the 
by  means  of  a  beam  vibrated  by  linkage  to  the 
sad. 

paring  these  four  methods  as  they  influence  the 

streescg,  when  the  engine  la  a  single-cylinder  one, 

that  Nos,  1,  2j  and  3  relieve  the  main  bearings  of 

tia  stress,  No.  4  imposes  upon  tbem  double  the  stress 

pmton  alone — It,,  the  maximum  alternating  inertia 

that  would  be  due  to  a  similar  flx:ed   unbalaaced 

On  the  crank  pin  or  pins  of  Nos.  1,  2,  and  4  are 

tiDg  stresses  also  equal  to  above  mentioned  maximum. 

kt   of   Ko.    3   is   a   regular   rotary   stress   of   same 

ada     Comparing  them  as  they  affect  the  important 

D  of  weight  added  to  the  mechanism^  asiumtng  for 

)  of  comparison  that  the  velocities  and  masses  of  the 

Dg  weights  are  in  each  case  designed  to  be  equal  to 

f  the  reciprocating  parts,  we  find  that  in  Nos*  1,  2, 

bhe  net  additional  weight  is  equal  to  that  of  the 

in  No,  3  it  is  double  this.     Which  is  the  price 

e  to  pay  for  the  advantage  of  rotary  stress  on  the 

in. 

m  be  found  that  these  conditions  obtain  very  gene- 
rer  the  whole  ground  traversed  by  our  subject  We 
oinate  the  inertia  stresses  on  the  main  bearings,  but 
neither  eliminate  nor  reduce  them  on  the  crank-pin, 
ihey  remain  as  in  an  unbalanced  engine,  except  that 
convert  them  from  alternating  into  rotary  stresses. 
WMGB  the  added  weight  can  be  made  useful  by  adapt- 
the  parts  of  added  engines. 

efore,  we  are  now  able  strictly  to  class  and  define 
"antagos  derivable  from  balancing  under  three  heads 
jwfi :  (1)  the  elimination  of  the  racking  stresses 
eogiQe  frame  and  attachments  arising  from  the 
og  ^ort ;  (2)  the  elimination  of  inertia  stress  on  the 
larings  ;  (3)  the  possible  conversion  of  alternating 
in  stresses  into  rotary  stresses.  These,  of  course, 
eir  subsidiary  advantages. 

»ve  a  clear  way  now  for  discussing  possible  modes  of 
ig  the  connecting  rod  engine — the  practical  engine 
f&Hce,  First  let  us  acquire  some  notion  of  what  the 
ng  e^Tdct  introduced  by  the  variable  angularity  of  the 
f  aiDOunt  to.  It  adds  or  subtracts  inertia  pressure 
portdon  of  the  primary  or  crank  component,  which 

r  m&zlma  per  revolution  of  the  crank — ^being    . 

.  and  180deg.  and  -  at  90deg  and  270deg*i  r  being 

;  rod  to  crank.  If  r  ^  4  the  maximum  influence  is 
limary  free  force  ;  if  r  =  3  it  is  '35  thereof.  These 
loees  are  not  negligible  therefore.  If  we  analyse 
ondary  component  motion  into  a  series  of  simple 
k  motions,  wa  find  that  the  governing  term  for  the 

ktion  la  proportional  io  -  c(m2  p  L     So  dominant  is 

tor  in  the  series  that  for  most  practical  purposes  we 
Eified  in  ignoring  the  remainder, 
a  oaclUate  an  equivalent  dead-weight  or  piston  in 
se  engine  axis,  but  on  opposite  side  of  shafts  from 
m  erauk,  and  by  connecting  rod  of  same  length  as 
1  engine,  the  terms  expressing  »,the  secondary  com- 
I  disappear  from  the  combined  equation  of  motion. 
ti  manifest  also  from  a  diagram  of  the  mechanism 
mdicatea  clearly  that  the  C.G.  of  the  two  masses 
i^Qgul&rly  with  the  crank,  independently  of  the  angle 
L  Only  primary  components  remain,  so  that  the 
lit  efiect  is  identical  with  that  of  a  slotted  cross-head 
with  reciprocating  parts  of  double  weight. 
ber,  if  the  second  piston  or  weight  as  above  be 
«d  by  an  opposite  crank,  connecting  rods  being  of 
length,  both  primary  and  secondary  components 
VM,  imd  perfect  balance  is  obtained.  But  there  are 
pnetical  objections  to  this  arrangement ;  chiefly 
^^ud  to  space  and  awkwardness  of  construction. 


If  the  engines,  and  therefore  the  connecting  rods,  are 
on  the  same  side  of  crankshaft,  the  secondary  effects  add 
whether  cranks  on  the  same  or  opposite  radii.  If  coupled, 
side  by  side,  engines  work  on  cranks  at  9Qdeg.,  the 
secondary  components  nearly  balance,  the  difference  being 


at  maximum  f  .^-^ — —  -  _  )  as  follows    from 


statements 


aboTe  ;  but  there  is  considerable  primary  free  force,  being 
1'4I  of  that  of  each  engine  singly,  in  such  an  arrangement. 
However,  with  three  similar  engines,  coupled  side  by  side, 
with  cranks  at  I20deg.,  it  happens  that  primary  components 
balance  perfectly,  and  the  secondary  components  come 
v<^ry  nearly  indeed  into  the  same  condition.  Messrs. 
Sankey  and  Robinson  first  published  this  fact  in  their 
paper  read  before  the  Society  of  Naval  Architects,  and 
they  are  responsible  for  the  proposition  that  a  six-crank 
engine  is  the  simplest  arrangemontj  capable  of  perfect 
balance  in  itself,  without  special  balancing  mechanism ; 
the  three  additional  engines  being  necessary  to  suppress 
the  moments. 

They  are  so  far  right  in  this  contention  that  their 
arrangement  approaches  most  closely  indeed  to  perfect 
balance ;  but  from  the  practical  point  of  view  Messrs. 
Schlick,  Yarrow,  and  Tweedy  have  gone  one  better  in  that 
they  with  a  four-crank  engine  secured  a  good  approxima- 
tion to  balance,  both  as  regards  free  force  and  moments. 
In  their  system,  which  is  being  successfully  applied  to 
marine  engines,  the  cranks  are  arranged  each  about  OOdeg. 
apart,  but  so  far  removed  from  the  exact  angle  as  will 
secure  the  best  balancing  effect.  In  short,  their  arrange*- 
meut  is  such  as  is  indicated  by  complete  mathematical 
study  and  analysis  of  the  four-crank  engine  motions, 
having  in  view  the  nearest  attainable  degree  of  suppression 
of  free  force  and  moments,  without  the  addition  of  extra 
weight  and  parts.  I  must  refer  you  to  their  specili cations 
as  to  the  manner  it  is  worked  out. 

It  is  this  particular  mode  of  attacking  the  balancing 
problem  I  would  commend  to  your  notice  tonight,  if 
£  cannot  persuade  you  to  introduce  special  balancing 
mechanism,  I  hope  that  at  least  you  will  make  it  a  cardinal 
point  of  your  engine  design  that  the  parts  shall  be 
arranged  to  ensure  the  minimum  possible  want  of  balance* 
For  instance,  with  two-crank  engines  you  will  find  that 
nothing  is  to  be  gained  by  deviating  from  an  exact  angle 
of  ISOdeg.  between  the  cranks,  when  the  free  force  will 
consist  of  the  sum  of  the  secondary  components,  and  will 
alternate  at  double  the  periodicity  of  the  engine,  having 

—  2  2 

maxima  of     ^-  - — -  at  Odeg.  and  ISOdeg.  and  —  at  90deg 

and  2 7 Odeg,     Therefore,  the  rod  to  crank  ratio  must  be 

given  its  maximum  practical  value,  and  to  subdue  the 
moments  the  two  lines  of  reciprocating  parts  must  be 
brought  as  near  together  as  possible.  Even  the  convenience 
of  having  one  common  piston  valve  for  the  two  cylmders 
placed  between  them  should  be  sacrificed.  However,  do 
what  you  will,  I  fear  you  will  find  no  very  great  scope  for 
improvement  in  two-cylinder  engines  without  radical  change 
of  design  ;  but  in  the  multi-cyltnder  class  you  have  a  field 
more  fertile  of  self-balancing  expedients ;  and  in  any  case 
the  investigation  baa  indirect  utility  in  the  fresh  light  it 
throws  on  the  working  and  stresses  of  the  mechanism. 

Let  us  now  return  to  the  balancing  of  the  single-crank 
engine.  In  fact^  in  the  baifltng  quest  after  means  of 
suppressing  moments,  one  is  continually  forced  back  upon 
this  consideration '  In  the  midst  of  the  practical  difSculties 
which  stand  in  the  way  of  their  removal,  the  query  per- 
sistently occurs  to  one  whether  it  were  not  better  to  balance 
each  engine  of  a  set  completely  in  itself,  than  to  flounder 
in  the  impossible  feat  of  making  the  parts  on  one  crank 
balance  those  on  another. 

As  regards  possible  methods  of  balancing  a  single-crank 
connecting-rod  engine,  we  have  mentioned  that  equivalent 
to  the  No.  1  of  the  slotted  cross-head  engine.  No.  2  is 
out  of  the  question  in  this  case,  unlf^ss  we  can  adopt  a  most 
ingenious  suggestion  of  Mr.  J,  H,  Me  Alpine,  and  make  the 
effective  radius  of  the  counterweights  vary  by  means  of 
eccentrics  or  cams  in  a  way  to  compensate  for  the  connecting- 
rod  efl^ect.  I  am  afraid,  though,  its  location  is  outside  the 
confines  of  practice*    No*  3  would  need  a  similar  com 


[MDMiory  arrangdment  of  the  counterweight  No.  4  is 
quite  feasible  id  the  connecting-rod  ODgine  if  the  linkage  in 
arranged  so  that  the  angularity  errors  of  the  IinkB  correct 
thetnaelves,  aa  is  possible. 

Another  method  has  been  invented  by  Mr.  McAlpine, 
intended  for  uee  in  steamships^  which  conaiBts  of  a  weight 
oscillated  bv  a  cam  on  the  shaft  of  suitable  shape — a  sort 
of  mutilatea  eccentric  working  in  a  slot.  You  will  agree 
with  me  that  it  would  be  quite  inapplicable  to  high-speed 
endnes. 

I  hare  mjielf  invented  two  methods,  which  it  is  rather 
premature  to  mention  just  yet,  but  I  will  describe  them  but 
brieHy.  They  have  for  their  object  the  compensation  of 
the  secondary  component,  while  introducing  a  transverse 
component,  so  that  cotinterweigbtiog  opposite  the  crank 
will  afford  a  perfect  balance.  Incidental  is  the  rotary 
stressing  of  the  crank-pin  bearing. 

The  one  consists  of  an  extension  of  the  connecting  rod 
beyond  the  crank  by  amount  equal  to  its  length  between 
cross-head  and  crank,  and  attaching  at  the  end  a  weight 
equal  to  that  of  piston  and  cross-head.  The  secondary 
motions  of  this  extra  weight  are  of  opposite  sign  to  those 
of  the  piston,  and  they  cancel  therefore.  The  effect  is 
actually  as  though  the  total  mass  to  be  balanced  were 
gathered  at  the  crank-pin.  And  it  is  easy  to  see  why  this 
IS  so,  for  the  piston  having  uni-direction  motion  its  mass 
acts  as  though  gathered  at  the  cross-head,  in  which  case  the 
crank-pin  would  be  the  C.G.  of  the  total  mass.  The  exten^ 
aion  need  not  necessarily  be  so  long  as  stated,  but  the 
weight  must  be  increased  to  compensate  for  decrease  of 
leverage.  Since  the  weight  has  a  transverse  motion  double 
that  of  the  crank,  a  counterweight  having  momentum  equal 
to  the  sum  of  those  of  piston  and  extra  weight  will  balance 
the  mechanism  except  for  the  momeat  caused  by  the  trans- 
verse motions  of  weight  and  counterweight  not  being  in 
line,  and  a  certain  subsidiary  moment  referred  to  below. 

In  locomotives  the  latter  defect  is  easily  rectified  by 
distributing  the  counterweight  over  two  coupled  wheels  in 
suitable  proportions,  or  by  utilising  the  coupling  rod  to 
complete  the  balance,  so  that  the  resultant  transverse 
momenta  are  brought  into  line.  Further,  a  parallel  linkage 
might  be  used  to  bring  the  weight  back  into  a  transverse 
line  with  the  shaft,  which  addition  would  spoil  the  pristine 
simplicity  of  the  arrangement,  though  it  also  corrects  a  yet 
more  serious  defect :  the  tendency  of  the  swinging  weight 
to  produce  alternating  stresses  on  the  slide.  \et  another 
defect  is  corrected  thereby,  being  that  from  the  gyration 
of  the  connecting-rod  mass  there  arises  a  moment  of  forces 
which  would  become  a  serious  item  if  heavy  weights  were 
rigidly  attached  to  rod  and  became  concerned  therein. 
Connecting  the  weight  to  the  rod  by  a  central  pivot  on 
which  it  is  free  to  revolve  would  also  remove  that  effect. 

The  second  method  is  the  outcome  of  the  first, and  though 
it  Ucks  some  of  the  essential  simplicity  of  that  one  it  has 
not  its  defects.  It  consists  of  a  weight  equal  to  that  of  the 
reciprocating  parts  arranged  to  swing  about  a  fixed  centre, 
at  the  end  of  a  link,  equal  in  length  to  the  connecting  rod, 
over  an  arc  similar  to  that  described  by  the  rod.  The 
weight  to  swing  across  the  shaft  centre,  and  the  pivot  to 
be  in  the  engine  axis  towards  the  cylinder.  If  this  weight 
swings  in  time  with  the  rod  its  motion  in  the  direction  of 
engine  axis  exactly  balances  the  secondary  component  of 
the  piston  motion,  and  its  trantverae  motion  is  balanceable 
by  tnat  of  a  revolving  counterweight  opposite  the  srank 
with  momentum  equivalent  to  that  of  piston  parts.  Perfect 
balance  is  therefore  obtained. 

In  practice,  at  least  two  swinging  links  would  be 
» required  with  half  the  weight  on  each,  as  it  would  be 
.difficult  to  ^et  the  C.G.  of  one  weight  into  the  necessary 
position,  and  to  give  it  the  motion.  The  use  of  two, 
nowever,  gives  gwjd  facility  for  arranging  them  where 
their  presence  would  not  be  inconvenient ;  and  each  may 
be  oscillated  b^  a  link  to  the  connecting  rod  in  such  a  way 
that  no  error  is  introduced^  The  weight  may  be  greater 
than  that  of  parts  to  be  balaQced ;  and  the  link^  and 
consecjaenUy  the  arc  of  travel  shorter ;  and  vice  versd  ;  the 
euentuil  points  being  that  the  momenta  shall  be  equivalent 
and  the  oscillatioos  similar. 

"^^ou   will  observe  that  this   method   is  in  some  ways 
jsnttlogous  to  the  number  (3)  doscril>ed  with  reference  to 


the  slotted  cross-head  engine.  U  la,  in  laea»  I ^ 

to  suit  the  motion,  by  curving  ibe  gisidei  osi  w 
transverse  sliding  weight  is  oectllated,  to  a  ei 
having  the  length  of  connecting  rod  as  radius.  1 
be  convenient  in  some  cases  to  use  such  curved  i 
in  the  crank  chamber,  or  bed-plate,  in  plaee  ol  ^ 
links.  The  counterweighting  is  best  i  -  *    - 

of  crank  discs,  and  it  would  be  prrfe 
crankshafts.      The  net  extra  weight  addtd ' 
method  is  three  times  that  of  the  redi 
the  second  it  is  twice  only. 

To  most  of  you,  I  expect,  it  seema  a 
thing  to  talk  of  adding  in  this  way  to  tbe 
an  apparently  superfluous  purpose.      Yet 
ago  become  familiarised  to  the  use  of  mj 
for  a  somewhat  analogous  purpose  ;  and  later  oi 
learnt  to   accept   the    large  and  undreamt^ 
the  proportion  of  bearing  surfaces  which  bi^  ^ 
rendered  imperative.      Perhaps   in   timet,   bul 
prophesy,  you  will  also  come  to  regard  bsjapcingl 
as  an  onlinary  and  proper  feature  of  ill 

You  whose  faith  ana  interests  ar« 
apace,  trip  gear,  slow  speeds^  and  rope  dr 
have  much  inclination  or  enthusiasm  to  bakoci 
is  one  important  branch  of  the  engineering 
which  it  is  unnatural  to  find  apathy  on  this  qii 
apathy,  or  at  least  half  heartedness,  there  is. 
engineers  of  all  others  ought  to  be  foremofll  to  al 
the  problem,  yet  all  their  energiea  in  tim  dartd 
spent  upon  empirical  rules  aa  to  the  amooiil  at 
weighting  desirable  and  the  way  to  share  i% 
wheels.  I  do  not  think  there  can  be  any 
ever  but  that  balancing  locomotives  woiild  _ 
working  life  as  well  as  that  of  the  rails  and 
A  smoother  existence  at  least  would  result  for  I 
and  fireman,  and  the  travelling  public  in  genarmL  { 
from  the  severe  vibratory  effects  caused  by  die 
forces  of  counter  weighted  wheels,  rail  joinU 
chance  of  remaining  tight  and  true,  and  the  " 
would  have  to  be  rechrittened  a  lullaby. 

There  is  really  no  great  obstacle  in  the  wmy 
balancing  of  locomotives,  even  Uioagh  atudiid  ^ 
held  as  entirely  sacred  as  they  are  demed  hf\ 
build  tbem.  ForinsUnce,thereissearoety  avafidjQ| 
the  application  of  bob  weights,  aa  iiiggetied  bf  ^ 
oscillated  by  opposite  cranks  and  reverse  * 
And  either  of  my  methods  described  above 
without  any  radical  change  of  design.     Witli  ^ 
tude  in  the  general  plan  of  a  locomotiveii  almoac  i 
methods  I  have  enumerated  could  be  appUcd  with  i 
Alteration  of  the  disposition  of  crank  and  ^1' 
the  way  for  many  solutions. 

A  simple  one  is  possible  when  the  cranks  i 
operating  a  bobweigbt  in  line  with  each  cyl 
opposite  cross-head,  provision  being  made  foe  1 
off  the  slides,  and  compensating  the  sacoodftiy  < 
by  the  mode  of  linkage.  The  same  is  appUodbblii 
and  marine  engines,  but  it  must  not  hm  forgoUMsf 
balancing  mechanism  is  operated  from  tbe  < 
inertia  stresses  are  not  relieved  from  mala  ' 

Lastly,  I  would  briefly  draw  your  atienlloa 
that  hydraulic  balancing  is  poeaiUe,  ft  j^ ' 
to  vibrate  columns  or  msssei  of  fluids^  i 
mercury  in  the  required  manner, 
be  adapted  to  modify  the  moTiHiint  of 
balance  the  secondary  oomponenii  if  llie  pimp  cil 
operated  by  a  reverse  eonnecting  rod     liktvin 
linkages  or  connections  could  l^  employed  to  ( 
balancing  weights. 

The  final  section  of  this  paper  1  will  demoie  In  ( 
tion  of  the  want  of  balance  caused  br  m 
the  shaft,  which  is  much  as  to  sny  %f 
momenU     When  a  shaft  is  doinff  ooositM 
turning  moment  applied  to  it  vmnea,  eaefgf  ii  1 
nately  supplied  to  and  taken   from  tbe  i| 
causes  a  tendency  to  a  periodicnl  reTenal  of 
between  the  crank  and  fly  wheel,  and  lUa] 
stresses  on  the  engine  fnune  neliivlQi 
shaft  centre.    That  execrable  VJM  of 
our  present  point  of  view,  anci  fatna  tbal 
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de  gaa-engine,  is  a  striking  instanoe  of  this  effect 
than  anarter  of  the  cycle  we  have  a  very  powerful 
applira  to  the  flywheel  by  the  crank ;  daring  the 
Off  three-quarters  there  is  a  reverse  torque  of  corre- 
fgfy  smaller  dimensions. 

sue  of  flywheel  does  not  affect  these  stresses ;  as, 
h  with  heavier  flywheel  the  variation  of  speed,  and 


Fig.  1 


Fig.  a. 


re  tbe  acceleration,  is  smaller,  the  mass  is  propor- 
7  larger.  There  is  evidently  only  one  solution  to 
Beulty,  which  is  to  steadv  the  turning  moment 
us  18  done,  it  is  almost  useless  to  think  of  applying 
die  refinements  of  balancing  to  the  modem  gas  or 


ie. 


i*ls^ 


V  3. 


Fig.   4. 


I  most  bring  these  remarks  to  a  close.  I  had 
Hone  time  to  have  done  better,  to  bave  assembled 
li  with  more  eare^  and  to  have  put  them  more 
tafy  before  you  by  means  of  wall  diagrams  and 
:  4w  to  give  in  an  appendix  the  mathematical 
of  ioiDe  of  the  pdnti  touched  on.  But  the 
I  of  other  ttfWn  spoilt  my  ^ood  resolu- 


tions. I  trust,  however,  that  the  paper  will  be  provocative 
of  a  good  discussion,  and  if  it  arouse  you  to  that  I'  shall 
not  lutve  written  in  vain. 


^^www'Kwsm 


Fig.   8. 


The  diagrams  herewith  are  hot  put  forth  as  illustrations 
of  possible  types  of  balanced  engines;  they  are  simply 


Fig.  6. 

crude  and  exa^erated  presentments  of  the  principles  of 
the  methods  ascribed.    Figs.   1  and  2  show  a  slotted 


Fig.  8. 

cross-head  engine  with  two  pistons  in  line,  operated 
by  opposite  cranks.  Fig.  3  shows  a  connecting-rod 
engine   of   same  coastruction,   with   reverse   connecting 
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rod  in  order  to  tmlance  secondary  componenU.  Fig.  4 
thowt  slotted  crou-heftd  engine  with  oppositely  revolv^ing 
counterweight  diac*.  the  loose  onee  being  driven  from  the 
others  hy  bevel  gearing  and  fired  pinions.  Fig.  5  is  a 
■lotted  crois-head  engine  wiih  cylinder*  at  right  angles, 
and  balanced  by  counterweight  discs.  Fig,  6  is  a  con- 
necting-rod engine,  balanced  by  weights  on  beams  linked 
to  crosB^head.  Fig.  7  is  the  author's  method  of  balancing 
the  secondary  components  of  piston  motion  by  extending 
the  connecting  rod  to  take  a  suitable  weight  at  end,  and 
balancing  the  whole  counterweight  disc.  Unless  the  trans- 
verse  motions  of  counterweight  and  connecting-rod  weight 
are  brought  into  line  the  balance  is  not  perfect,  as  there 
would  be  a  moment  of  forces  due  to  these  motions.  Fig.  8 
is  the  author's  method  of  complete  balance  of  single  engine 
by  means  of  swinging  weights  and  counterweight  discs. 


MAGNET  AND  ARMATURE  WINDINGS. 


A  contributor  of  the  fFesiem  Eledri^n,  from  which 
paper  we  take  the  following,  notes  a  difficulty  which 
always  presenU  iteelf  when  winding  magnet  coils.  This 
difficulty  is  shown  at  A  (Fig.  1).     The  wire  is  wound  on 
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the  pkn  of  a  ecrew  thread,  neceasarily,  and  the  space  for 
the  last  round  is  narrowed  down  too  much  for  the  coil  to 
fit*  There  are  many  men  who  make  a  business  of  winding 
magnet  coils  who  overcome  this  trouble  by  forcing  the 
last  turn  down,  crowding  the  other  coils,  and  oftentimes 
injuring  the  yielding  insuktion  to  such  a  degree  that  its 
efficiency  xb  ^ected.  This  is  carried  to  such  an  extent  at 
timeti  that  the  insulation  is  badly  cut  between  the  wed^e- 
like  edges.  On  the  other  hand,  if  the  last  coil  is  not 
pressed  down  into  place  and  the  second  layer  u  wound,  as 
in  Fig.  2,  a  space  will  exist  at  B.  These  places  form  the 
bate  of  that  evil  known  as  spreading.  As  is  known,  the 
leaat  spread  of  the  wires  in  the  bottom  layer  produces 
ierious  undulations  in  the  luccessive  layers,  for  the  deprea* 
•ion  in  the  layers  increase  towards  the  surface.  If  the 
eoils  are  wmimi  as  in  Fig,  3,  one  layer  topping  the  other, 
winding  right^hand  for  first  layer  and  ltjfth»nd  for  second, 
it  will  U  found  that  the  last  laver  is  gaining  on  the  firsts 
with  the  result  that  one  is  obliged  to  allow  the  wire  to 
drop  over  between  the  wires  ahead,  thus  leaving  a  stMce 
at  C  (Fig  4).  ^ 

The  Qonsequeoee  of  continuing  to  wind  after  the  mis- 
placement of  one  or  more  coils  is  illustrated  in  Figs.  5  and 
6.  If  a  second  layer  wire  takes  the  position  shown  at  D 
.  (Fig  5),  and  winding  is  continued  over  this,  we  get  some^ 
^  Ihin^  after  the  platt  in  Fie  6.  in  which  K  shows  the  space 
left  in  the  finit  layer,  and  F  F  the  two  wires  of  the  third 
h/tft  gunk  Mow  the  proper  level,  owing  to  the  dropping 


of  the  wire  of  the  second  layer  into  IIm 
ways  are  employed  to  overcome  theee  trooblii 
result  of  long  practice  with  winding 
qualifies  one  to  calculate  cloaely  on  tht  i    __ 
ness    of    the    layers    to    keep    each   ettiL 
method   calls   for   figure  work.    The  aiai  ol^ 
used   is  calculated,   the   inaulatioa  aUowtd^  ' 
number  of   turns  per  layer  aaoertainel 
number  of  turns  is  put  into  each  layer, 
is   carefully   placed,    and    is    used   for  a 
succeeding  layers.     Take  a  coil  6in,  loo^ 
and  wind  it  with  No.  20  wire,  the  gan^ 
increased  about  OOAin.  by  the  insulation.    A. ! 
tion  would  show  that  the  bare  wire  woe 
with,  say,  200  turns.     The  insulated  wiro 
about  146  turns.     With  the  coarser  wir 
instance,  60  turns  of  bare  wire  might 
the  space,  and  about  44  turns  of  inaulated. 

Fig.  7  shows  the  method  of  winding  a  "aboi 
armature.  The  core  insulation  is  marked  H  and  ll 
cloth  0.  The  Utter  is  wound  aa  the  work  m 
and  prevents  the  outside  wires  faom  getting  • 
during  the  building  of  the  bobbin.  Tnree  r^ 
ing  are  employed.  These  are  selected 
work  required.  The  first  system  if 
of  the  bobbin,  and  possesses  the  moit 
is  made  with  nine  turns,  and  has  high  speed. 
made  with  12  turns,  and  is  the  medium  twog^ 


A  ^^, 
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slots  are  instilated  with  fullorboard  and  mica  TIm 
of  securing  the  wire  is  shown  in  F%  8>,  in  wUeii  I 
a  section  of  a  curved  piece  of  wood,  wUeh  ia  e 
between  the  lips  of  the  projection. 

In  Fig.  9  is  shown  a  good  way  Id  wind  a  iram  m 
This  end  view  indicates  bow  the  eoaneelofi  mmf  li 
from  slot  to  slot,  divided  into  two  lajren^  one-hil 
laid  next  the  core,  thus  forming  the  lower  l^f«M 
other  half  forming  the  top  layer,  aa  repreeenfed  by  1 
in  Fig.  10.  The  adtrantage  of  tliie  oielihod  irf  W 
that  the  wires  do  not  croM  eacli  QillMir«  aod  a  ikk 
insulation  coin  be  inierted  to  (om  a  eePOTatigtt  T$ 
a  coil  from  a  drum  wound  after  tkii  iMkhw*  finU 
the  upper  part  from  the  alot^  Ibeo  the  lower  fi 
below,  then  remove  the  eondneeor  above  iL  nea 
every  other  upper  eondnetor  in  Ike  ip»  betweea  I 
alou  and  then  the  ooil  ceo  be  muAredf  attd  if  4l 
repliiced  with  a  new  one. 

Fig,  II  shows  the  method  of  a  iiaeked 
winding,  which  ie  oomtmeted  with  ikeeoil  prutmdS 
coils  form  a  cylindrical  ring  al  the  eoil  erf  the  ef 


where  they  are  protected  by  tape 


Ikis 


metal  support  is  provided  for  Im  rin^  mmi 
shaped  as  to  form  a  part  of  the  diie  end  wkieh 
laminsB  and  armature  in  pi 


I  r 
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—Mr.  Geonre  Wkiia  wet  yssiwiiayi 
ol  Uvs  BHftt^l  Steok  Biefca«ee>.    Mr.  WhjM 

eleettio  Iraelieii  is  well  kfM>wa  lo  eer 
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rELEGRAPHIMG  ACROSS   SPACE ."" 

BY   SILVAN  OS   P*    TflOMFSO?!, 

n,— Indcction  Methous. 

(Ootdinued  from  page  4BS, ) 

ist  not  dose  tibia  Hection  without  reverting  to  a  mont 
point  of  advance  made  about  1888  or  1389  by  Dr. 
dge.  Wlien  experimenting  a  pen  the  oseUlatory  difl- 
B  cxKnceived  the  bappy  idea  of  turning  two  cireuita 
tnaiice,  or,  &a  he  ternied  it^  ^'fljntony^^  wtlh  one 
in  mch  a  waj  that  when  an  oacillaling  eleetrio  apat-k 
in  one  of  the  cireuitSf  the  indtietiTe  effect  on  the 
iiedlat«lj  set  up  in  it  electric  osdllatioDs  which  mani- 
iDMlvea  by  an  overAow  flpark,  I  call  this  experiment 
beoaiue  it  afforda  a  hint  of  another  poaaibility^ 
thai  of  aignalliDg  inductively  from  one  area  to 
wd  nalng  around  those  areas,  not  merely  circuits  of 
It  ayn tonic  circuits,  which,  therefore,  are  neceaaarily 
re  aenaitive  in  their  rcipooae  one  to  the  other.  8»me 
I  high-frequency  experiments  alao  have  an  obvious 
h  this  point. 

m,— Elbctrio  Wave  Methods. 

lark  Mftxwel]  had  predicted  the  existence  of  electro* 
wmves,  and  had  ahown  that  their  speed  of  propagation 
J  with  that  of  light,  it  requicedT  in  reality,  very  little 
atrate  by  experiment  the  existeuce  of  auch  waves. 
rery  little  was  not  actually  achieved  until  the  ytAt 
n  the  lamented  Prof.  Heinrich  Herts  ahowed  simple 
if  ptroducing,  detecting,  and  meaauring  the^e  waves. 
Nn  known  for  many  years,  from  the  predictions  of 
d  Ton  Helmholtz,  and  couftrmsd  by  the  experiments 
rteen,  that  in  many  cases  an  electric  discharge  is 
lillatorj  character.  In  the  years  1887-8,  Lodge, 
!,  and  others  were  investigating  the  nature  of 
illation fl,  and  the  manner  in  which  they  are 
f  ODnducting  wires,  when  Hertz  conceived  the 
ireatigating  the  diiturbancea  which  such  oacillntorj 
■et  np  in  the  surrounding  space.  Ho  showed  that, 
Qple  apparatus,  which  he  called  an  ^*  oacillator,'^  con- 
two  metal  platea  or  conductors^  connected  by  a  con* 
arrnpted  at  one  intemiediate  point  by  a  "  spark-gap," 
:or  on  the  appearance  of  each  spark  emitted  a  train 
;  waves  into  the  surrounding  space.  He  further 
at  if  &  mere  circuit  or  ring  of  wire  of  suitable  size, 
aity  of  which  is  interrupted  at  one  point  by  a  minute 
ced  in  the  path  of  these  travelling  wavea  in  a  suitable 
he  waTCB  as  they  roach  it  set  up  electric  surginga  in 
and  if  sufficiently  energetic  cause  it  to  show  a  small 
be  g&p.  This  simple  detecting  device  he  termed  a 
ir."  Armed  with  these  apparently  primitive  pieces 
m^  be  than  devoted  himself  to  the  task  of  exploring 
|Ktion  of  the  wavea.  He  found  that,  like  waves  of 
f  conld  be  reflected  by  metallic  surf  sees,  could  be 
b^  prisms,  concentrated  by  lenses,  and  even  could  be 
He  measured  their  wave4ength  and  velocity  of  pro- 
He  found  that  they  could  pass  readily  through  walls 
ilone,  or  brick^  which  are  opaque  to  ordinary  light- 
Meitala  and  other  conductors  of  electricity,  on  the 
absorbed  them,  and  were  consequently  opaque. 
m  reacarchea  of  Hertz  we  meet,  for  the  first  time,t 
me^oition  of  a  true  travelling  wave.  With  this 
dmB&wmrf  there  waa  opened  out  an  entirely  new  field 
Whm*  Hitherto  there  had  been  inductive  actions 
tech  might  reach  out  from  wire  to  wire,  only  to  fall 
in  when  their  excitant  cauae  died  away.  But  now  the 
mv%  once  atarted  on  its  path,  did  not  collapse  back 
pita  when  the  apark  ceaied  ;  on  the  contrary,  it  went 
I  en.  And  just  as  the  javelin,  which  can  travel  on 
^pnlae  baa  eeaaet^  can  act  at  greater  range  than  the 
kme  thruat  ia  limited  by  the  length  of  arm  and  blade, 
roe  electric  wave,  by  the  very  fact  that  it  is  a  true 
I  wvF9j  o^n  carry  signals  to  greater  distances  than  the 
Knlmi  influence  that  simply  extends  outwards  from  a 
keni  a  coiL 

mtk  which  Hertz  had  begun,  was,  after  his  death, 
a  by  a  whole  army  of  investigatori.  Of  theae,  and  of 
ileveinentB,  the  best  account  that  has  yet  appeared  is 
^^'s  little  book  on  **The  Work  of  Herts  and  his 
i^"  To  that  hook  enquirei^  must  be  recommended 
k  Suffice  it  here  to  say  much  baa  been  done  in 
y  both    the    oecOlator   and    the    detector.     Notable 


rra^  before  the  Society  cf  Arts,  Unreh  30,  lS9g. 
f  ytimm  before,  Frof.  Joseph  Henry  had  transmitted 
dactric  epArks  from  one  circait  to  another  in  different 
i  beildjng.  Doobtlefs^  these  were  oscillatory  ;  hut  it  i« 
\^f  at  thia  time,  to  determine  whether  the  arrangement  p 
fc  «•  to  produce  tme  travelling  wavej>,  or  whether  the 
m  (like  Lodge's  later  ex  peri  m  en  t  of  the  two  j*yD  ionic 
■ar^y  one  ol  electromagnetic  induction* 


amongBt  these  matters  have  been  the  forma  of  oscillator 
designed  by  Lodge  and  by  Rigfhi  ;  the  latter  having  the  spark 
gap  immersed  in  oil  or  vaseline  between  two  metal  balls.  Many 
forms  of  detector  have  been  proposed.  Very  early  Lodge  pro- 
duced one  under  the  name  of  '*  coherer,"  consiating  of  a  metalUo 
point  very  lightly  pressed  agaiiiBt  a  metal  plate,  and  connected 
in  circuit  with  a  galvanometer  and  a  local  cell.  The  light 
contact  constitutes  an  imperfect  joints  which  ia  practically 
non-conductive  until  caused  to  cohere  and  conduct  by  the 
impact  of  an  electric  wave  ;  or,  perhaps  more  accurately, 
by  the  stimulus  of  the  minute  surging  electric  current 
which  results  from  the  impact  of  an  electric  wave. 
Subsequently,  taking  a  hint  from  M.  Branly,  Lodge  sub* 
stituted  as  a  detector  a  new  kind  of  coherer,  consisting  of 
a  small  glass  tube  partly  filled  with  looe©  metallic  filings— iron 
or  nickel  by  preference — joined  in  the  cironit.  Such  a  coherer 
acts  as  a  species  of  relay,  by  means  of  which  an  electric  wave, 
incapable  in  itself  of  affecting  a  galvanometer  or  other  inatni' 
ment,  is  enabled  to  do  so  indirectly  by  setting  into  operation 
a  local  current^  After  the  coherer  has  thus  operated,  it  usually 
remains  in  the  conductive  state  until  subjected  to  soma 
mechanical  jar  or  shock.  Lodge  proposed  to  apply  for  this 
purpose  a  mechanical  tapper  worked  either  by  clockwork  or 
by  a  trembling  electric  mechaniam^  Ou  several  occaaiona,  and 
noubly  at  Oxford  in  1894,  he  showed  how  such  coherers  could 
be  used  in  transmitting  telegraphic  signala  to  a  distance.  He 
showed  that  they  would  work  through  solid  walls.  Lodge's 
greatest  distance  at  that  time  had  not  exceeded  some  lOO 
or  l&O  yards.  Communication  was  thus  made  between  the 
University  Museum  and  the  adjacent  building  of  the  Clarendon 
Laboratory.  For  more  than  18  months  the  Rev*  F.  Jeryia 
Smith,  of  Oxford,  using  a  carbon  powder  coherer,  has  main- 
tained communication  between  hia  house  and  the  Millard 
Engineering  Laboratory,  over  a  mile  away. 

Even  before  this  Mr.  Nikola  Tesla,  in  a  leciure  delivered  at 
St,  Louis  in  1893,  had  made  a  further  suggestion  of  great 
importance.  He  proposed  to  transmit  electric  energy  by  oscilla- 
tions to  any  distance,  withont  communicating  wires,  by  erectirig 
at  each  end  of  the  stretch  a  vertical  conductor  joined  at  its 
lower  part  to  the  earth,  and  at  its  upper  to  a  conducting  body  of 
large  surface.  This  constitutes  a  vertical  base  line  from  whioh 
to  disseminate  the  oaci Hating  disturbances. 

About  two  years  ago  a  young  Italian,  Mr,  Marconi,  came  to 
this  country,  and  succeeded  in  inducing  the  British  Telegraph 
Department  to  give  him  facilities  for  experimenting  upon  wave- 
methrni  of  transmission.  First  upon  Salisbury  Plain,  and  then 
across  the  Bristol  Channel,  he  succeeded  in  transmitting  Morse 
signals  to  greater  distances  than  anyone  had  previously  attained. 
He  sent  signals  from  Lnreruock  P^jint  to  Bream  Down— about 
nine  miles  as  the  crow  flies  over  the  open  channel.  To  accom- 
plish Vhis  he  used  as  base  lines  two  vertical  conductors  earthed 
at  their  lower  ends,  and  carrying  at  the  top  extended  surfaces, 
He  used  a  Righi  transmitter.  As  receiver  he  employed  th^ 
special  form  of  Lodge -Branly  coherer  presently  to  be 
described.  This  was  connected  in  the  manner  Lodge  had 
recommended  in  a  local  circuit,  and  was  tapped  by  a 
mechanical  tapper  operated  by  a  vibrating  electric  mechanism. 
The  local  circuit  operated  a  Post  Otfice  relay  connected  to 
a  Morse  instrument  signalling  the  df>ts  and  dashes.  The 
coherer  was  itself  included  in  the  vertical  bt^se  line.  So  far  all 
is  old.  The  special  coherer  used  in  these  expertments  by 
Marconi  has  very  fine  metallic  powder,  chiefly  of  nickel  and 
silver,  in  a  small  glass  tube  exhausted  of  air.  He  alao  applied 
shunting  reaistances  to  the  relay  contacts,  and  interposed  a  fine 
iron  wire  closely  coiled,  as  an  impedance  in  the  local  circuit  on 
each  side  of  the  coherer. 

In  1897.  some  further  experiments  were  carried  out  by  Prof. 
Slaby,  of  Charlotte nburg,  on  an  even  larger  scale.  He  aban- 
doned everyone  of  the  novelties  introduced  by  Marconi,  and 
fell  back  upon  the  methods  previously  known.  He  used  a 
simple  Lodge-Branly  cohererj  employed  elevated  (xiuduotors  as 
base  linea,  discarded  the  useless  little  iron  wire  impedance  coils 
in  the  local  circuit,  and  substituted  for  the  Post  Office  polarised 
relay  one  made  out  of  a  Weston  galvanometer*  Hia  success 
shows  that  all  that  is  essential  can  be  thus  attained.  He  chose 
as  the  scene  of  his  operations  the  Havel,  and  set  up  elevated 
condiictora  upon  the  castle  of  the  Pfaueninsel^  and  on  the 
campanOe  of  the  church  at  Sacrow.  Thus  equipped,  he  trans- 
mitted signals,  at  first  about  three-quarters  of  a  mile,  then 
three  miles  across  the  water.  He  found  trees  and  maita  t» 
interfere  with  the  signals  to  some  degree.  He  then  proceeded, 
with  the  aid  of  the  military  authorities,  to  experiment  over  an 
open  stretch  of  country— from  Raiigsdorf  to  8choneberg.  The 
elevated  con  duct  or  h  were  wires  raised  by  means  of  hydrogen 
balloons  to  heights  of  nearly  1,000ft*  Signals  were  obtained  at 
a  distance  of  21  km,,  or  over  15  milea.  Neither  in  Marooni*s 
nor  in  Slaby's  successful  operations  wore  syntonic  devices 
employed.  The  following  table  summarises  the  results  of 
Marconi's  and  Slaby'a  work. 

Commenting  on  these  results,  Slaby  notes  how  over  open  sea 
a  much  greater  distance  ap(»ears  to  be  altamed  Ixom  ^\^ssfc^^^ 
of  given  length.   Aisummg  MaEtotiVm^awit  ^To^itNAE(ii^\v%  ^!»is5«ix- 
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Uktm  the  yerticikl  length  of  bsse  line  needed  for  commuDicattn^ 
Bcrom  the  Englinh  chAnnel  at  Dover  to  be  265ft.,  while  fnan 
London  to  PAris,  over  land  and  sea,  would  require  4,700ft. 
He  even  efltimatei  baae  linea  of  6,600ft,  aa  sufficientf  wore  it 
not  for  the  curvature  of  the  globe,  to  aerve  for  communication 
AoroH  the  Atlantic* 

Diatanoe.     Base  lino. 


Ratio. 

hlQ 
250(?) 
200 
50O 


Marconi—  Milea,  Feet, 

Fiat  Holm  Caea) .„„.  3^  150  , 

Bream  Down  (tea)    ,. ^.  9 200(?), 

Spesda  (land  and  aea)  *».».,  4i  100  * 

Speala  (open  aea)  ^ 11  100  , 

S1*by- 

Saorow  (water  and  traee) |  ,.  ...  80  .«..       70 

Pfaveninael  (water  and  buildiu^i)..  3  200  50 

Rangadorf  (land)  134  950  70 

The  moat  recent  improvenienta  made  towards  perfecting  thia 
method  of  tranamiaaion  are  those  of  Dr.  Oliver  Lodge,  whoie 
labours,  continnued  during  the  past  few  months,  are  still  in 
progress.  He  has  l^rst  reorganised  the  transmitter  appa- 
ratua  ao  aa  to  make  it  a  more  persistent  radiator.  It 
emits  longer  trains  of  waves.  This  has  been  acoomplished 
by  introducing  in  the  path  of  the  oacillations,  between  the 
apark-gap  and  the  wings,  a  few  turns  of  stout  wire  to  act  m 
an  impedance  coil.  By  this  means  the  oacillations  can  be 
accurately  tuned.  The  receiving  apparatus  is  also  tuned  ;  in 
fact,  each  apparatus  is  made  to  operate  both  as  emitter  and  a« 
rooeiTer,  in  turn,  aa  required.  Lodge  has  also  modified  the 
arrangeroenta  of  the  coherer  circuits,  to  render  them  more 
certain  of  operation,  no  local  current  being  allowed  to  paas 
through  the  coherer  until  after  it  had  been  affected  by  the 
waves.  He  has,  in  fact,  thoroughly  redesigned  the  sending  and 
r«oeiving  instruments  upon  a  rational  basis,  so  that  they  shall 
be  both  less  sensitive  to  stray  impulses,  and  more  sensitive  to 
properly  attuned  waves.  The  results  obtained  with  these  have 
not  yet  been  made  public  ;  but,  employing  a  siphon  recorder 
as  the  receiving  instrument,  remarkable  precision  of  signalling 
has  been  attained.  Further  developments  in  this  direction  will 
doubtless  be  awaited  with  much  interest.  Meantime,  in  other 
countries— the  United  States,  Russia,  and  France— other  experi- 
menters are  at  work.  Any  account  given  at  the  present  time 
will,  therefore,  be  neceaaarily  incomplete. 

In  passing  finally  from  a  review  of  that  which  has  already 
been  attained  to  that  which  may  reasonably  be  contemplated  as 
within  reach  of  attainment  in  the  near  future,  I  have  no  wiah  to 
•Mnme  the  r6le  of  the  prophet.  Still  leae  would  I  desire  to 
emuUte  the  example  of  the  imaginative  litterateur  who, 
whether  his  name  be  Jules  Verne  or  H.  0.  Wells,  stimulates 
the  public  curiosity  by  amazing  speculations,  and  in  doing  so 
renders  the  dis-servioe  that  the  public  so  stimulated  is  made 
leas  capable  than  before  of  distinguishing  between  that  which 
is  and  that  which  ia  not  within  the  bounda  of  reasonable 
pGMwibiiitv. 

It  haa  been  shown  that  there  are  three  general  methods  of 
transmitting  electric  signals  across  space.  All  of  them  require 
base  Unas  or  baae  areas.  The  first — conduction— requires  moist 
earth  or  watsr  as  a  medium,  and  ts  for  distances  under  three 
mtlea  the  most  effective  of  the  three.  The  second — induction- 
is  not  dependent  upon  earth  or  water,  but  will  equally  well 
cross  air  or  dry  rock.  The  third  —electric  wave  propagation— 
ranuirea  no  medium  beyond  that  of  the  ether  of  space,  and  ia, 
indeed,  interfered  with  by  interposed  things  such  aa  masts  or 
treeis.  Given  proper  baae  lines  or  baae  areas,  given  adequate 
methods  of  tnrowing  electric  energy  into  the  tranamitting 
syiism,  and  sufficiently  sensitive  instruments  to  pick  up  and 
timnalate  the  signals,  it  ia  possible,  in  my  opinion,  so  to  develop 
each  of  the  three  methods,  that  by  any  one  of  them  it  will  be 
possible  to  establish  eleotrto  communication  between  England  and 
America  aoroaa  the  intervening  space.  It  is  certainly  possible, 
either  by  oondnction  or  by  induction  ;  whether  by  waves  I  am 
somewhat  leas  certain.  Conduction  might  very  seriously  interfere 
with  other  electric  ageitciea,  since  the  waste  currents  in  the 
nsijEhboyrhood  of  the  primary  base  hne  would  be  very  great. 
U  IS  oertainly  possible  either  by  conduction  or  induction  to 
establiah  direct  communication  across  space  with  either  the  Cape, 
or  India,  or  Australia  (under  the  same  aaaumptions  aa  before), 
and  at  a  far  less  cost  than  that  of  a  connecting  submarine 
cable.  I  doubt  very  greatly  whether  the  wave  meth«3d  can  be 
made  apulicable  at  all  to  these  so-distant  parts  of  the  glolie. 
But  whettisr  by  conduction,  by  induction,  or  by  waves,  I  am 
ftmily  oonrinoed  that  the  immediate  ro»d  to  commercial  suoosaa 
lies  in  two  things.  Firstly,  we  muat  frankly  recognise  that 
there  ia  no  such  thing  as  telegraphing  without  wires— that  the 
baae  lino,  or  the  baas  arsa  aurroundsd  by  wires,  is  a  funda- 
mental  nsoesaity.  Secondly,  we  roust  look  to  establishing  real 
•yntcny  between  the  sending  and  the  receiving  parts  of  the 
apparatus  to  render  it,  as  f ar  aa  poiaible,  sensitive  and  indepen- 
disnt,  without  which  condition!  nuch  syitotns  will  become  too 
OOatlv  and  tou  unmanagcabk*  for  commercial  enda. 

[The  paper  was  illustrated  by  numerous  slides  illmiffslim  the 
methods  and  inatrument^  used  by  Herts,  Lodge,  RJgU*  Mtmni« 
sod  8Uby  in  thstr  tOTtiM(Atoii|  and   tbt  newtit  syntonic 


apparatus  of  Lodge.     Experiments  wsi 
the  transmiasion   of  electric  Wftvss  ana 
detection.     A   small    Lodge    appagmfeos^ 
Miller,  was  also  exhibited  in  opaimHoii.] 


Di*icc88ioy. 

The  CbAtrmAii  said  no  doubt  all  ptt 
expectations,  anlidpating  much  pleaaars  In 
developments  of  one  of  the  most  interssliAg  1 
tiooB  of  modern  science  to  uiefQl  pn 
But  whatever  their  expectataons  they  musl 
realised  by  the  exceed ingiT  lucid  Mcpcsttion  by  1 
most  intricate  and  difficnft  subject  -  so  iQeid,  f 
that  probably  few  realised  how  intricate  It  wi- 
Tbompson  that  perhaps  in  the  i:ntr.(vlti^te  fat 
wireless  telegraphy  to  prar ' 

ae  fome  might  have  anticip^  jped  ;  bsi  aij 

there  were  purpoeee  to  which  Uicy  might  1 
be  auplied,  such,  for  example,  as  communii 
and  lightships,  and  possibly  betwesa  ship  and  4 
factory  to  learn  that  means  were  Maft 
to  f^ome  extent  found,  of  diffisrentjatioir  one  teli 
through  e]:>ace  from  another  by  tuning' 
ticularly  interesting  point,  and  the  e\ 
given  of  the  methods  adopted  bf  Prof.  OUver  ] 
the  transmission  of  a  particular  messafre,  and  I 
message    by   the   particular    peraoo  intsadsil 
st)eciaTly   valuable.     Obt^ioosly   it   would   bn 
if    messages    sent  through    space   wsc^ 
by  everyone   who   chose  to   play  the  pnrt  ( 
That  condition  of  things  would  somewhs^  1 
in  one  of  Hans  Christian  Andersen *•  atorlss^ 
coming  from  a  pipkin  revealed  to  svsryoos  wIm 
them  what  each  particular  person  was  bating ^ 
wfui   not  very  desirable  that   that  kind  of 
gratified  in  connection  with  telegrapliy,  and  iA  i 
the  uses  of  telegraphy  through  space  wsnid  bn  1 
if  this  sort  of  thing  could  not  b%  prs^wilndf* 
of  experiment,  however,  seemed  to  tend  in  IhAt 
ehow  the  means  of  con^ning  a  message  to  the 
receive  it.    He  was  sure  Prof.  Thompson  wonld  t»  | 
any  questions  on  any  point  that  had  oc4  T 
were  any  such,   any    questtons  vhtob  c 
already  answered  in  anticipatioo*    II  no 
to  put  he  would  conclude  by  profMMuif  a 
Prof.  Thompson  for  his  paper. 

The  vote  of  thanks  was  carried  ttimnlmoQsly. 


ELECTRIC  LIGHTING  AND  TEACTII 
BRADFOBD. 


Thd  following  is  tli«  t«xt  of 
deputation  from  the  Bradford  Corwm&n 
visited  the  Continent  to  intped  eWtlie  If 
with   reference   to   the  suppljf  of   electfk 
lighting  and  electric  traction  ptirpoMS  f'^otAj 
This  depuution  consisted  of  th«  Mnyor,^^ 
Dixon,  Councillor  T.  Shaw^  aod  Mr*  A- 
elcctricjil  engineer  of  Bmdford.   The  repotli  i 
to  the  route  chosen,  goes  on  lo  dascribe  Um 
tions  visited,  Arningea  in  the  following  < 

Bniisila,— The  deputation   were   mnt    hf  M. 
EenbOTg,     of     ths      I  nion      Elselneiiite*C 
inspected    the    electricity 
Tramway  Company.    Ths   d«piitnycii  m 
engineer  to  the  oompnoyi  Mr.  d*Hoap. 
an    exceedingly    well-squipped   SlntiaPt  Ills 
of    250-kw.    and   400-kw.    dittos         '  '     ' 
and    dynamos,    and    wat#r4Qb« 
was   of    the    usual    pattern,   Sttd ' 
ments,  including  Wsston  voknssl 
recorders.     The  general  mansfl^sc  j 
deputation  several  umps  and  pli 
showed  models  and  actual  froriuM  nsits  si  ; 
trical  coniaots.    Th«  ifil#iii  iamSm  Vt  m 
trolley  wires  and  seven  nllee  of 
troUej  ecnsbu  of  side  pali%  eeMrs  ^ 
as  can  be  seen  at  Leeds*  BiMol,  South  \ 
conduit  is  composed  of  a  cesl-iRin  ffcsnneiL  IB 
ported  both  the  |)ositivs  and  niMHife  sum 
attached  to  sach  aide  of  the  rksnwS  ini|>eeliipa 
oom()osed  of  solid  rails.      Their  position  k 
forence  by  unauthorised  nenoos  is  poaAle  I 
The  company  apeak  bigfilf  of  tbe  eondlH 
having  h*d  to  be  done  for  17  OMnllis^ but  V^f^i 
the  trollsy  system  for  reseons  of  eeonomj  in  fi 
and  cheaper  ooete  ia  nmantenenee^    Tl 
to  be  readily  oonvertlble  from  tbe  n 
The  King  of  the  Belglena  trCll  net 


THE  ELECTRICAL  ENGINEER,  APRIL  22,  189a 


495 


tt  UioroughfareB.  Tha  working  coits  come  out  at 
aaei  per  oar  kilometre,  which  ir  equal  bo  about  2d. 
mile^  The  diitributiug  sjstem  h  divided  into  three 
which  &re  fed  el  metrically  by  eight  feeding  mains.  Oa 
ving  dij  the  deputation  inspected  the  tram*  running 
itre«tft^  &nd  saw  both  Bjatema  at  work.  The  speed 
^ipeftF0d  to  be  about  10  mile«  an  hour  on  a  gradient 
BO.  There  are  over  40  motorcars,  each  one  of  which 
nil  oar.  Each  oar  and  trailer  carrying  64  paBteugers 
lataa^totily  proved  to  be  worked  at  the  aame  eost 
I  ruo  as  the  four-horae  car  carrying  34  passe  ng«rE, 
»«rf  tuperseded,  and  the  receipts  have  been  practically 
The  aervice  ia  very  frequent :  every  3i  ruinutes 
tlie  bmy  parts  of  the  day.  Each  car  runs  about 
A  p«r  day.  The  minimum  fare*  are  l^d.  first- 
id  ld»  Bocond-cIaBfi,  a  four* mile  run  being  5d. 
L  respectively.  The  coat  of  equipping  the  overhead 
ialed  by  Mr,  Jansen^  the  manager,  to  be  £1»400  per 
IIm  line  proper,  overhead  equipment ;  £1^150  per  mile 
lieil  Miparatus  in  station  ;  £2,860  jier  mile  for  eoginea, 
kit  £Of410.  Thu  oost  of  the  conduit  service  comes  out 
H  per  mile,  inclndinc  everything  but  buildings.  This 
lie  U  accounted  for  by  the  fact  that  both  oonductori  are 
loduit, 

Miy, — The  deputation  visited  the  electric  generating 
fmdh  are  a  coudderable  distance  from  the  town.  The 
Donatructed  on  the  Thomson -Houston  system,  with 
»uid  centre  posts,  the  latter  being  oniamentaU  and 

ciines-  aormounted  by  arc  lamps  for  street- lighting. 
•Itee  &r«  also  used  in  certain  places.  The  cars  on^ 
ake  np  passengers  at  fised  stopping  places,  but  as  there 
val  54  minutes'  aervicOi  the  public  are  in  no  way  incon* 
d  thereby.  Hamburg  has  the  largest  electric  tramway 
■  Europe  ;  380  motorcars  run  daily,  and  in  one  street 
■kr  more  that  2,000  cars  pass  along  between  7  a.m.  and 
jgllt.^  We  are  informed  that  the  introduction  of  electric 
ba  improved  the  earning  capacity  and  diminished  the 
■ipeuses  of  the  system,  and  that  on  the  linee  where  elec- 
•  ■opersaded  horses  the  number  of  passengers  carried  has 
[^  per  cent,  and  the  receipts  increased  35  par  cent, 

only  one  short  line  at  present  remaining  on  which 
etioD  ia  iiAod,  and  that  only  for  supplementary  purpoaes, 
D«  horse  car  is  running,  and  electric  cars  run  over  the 
L  The  generating  station  is  splendidly  equipped  and 
The  machines  consist  of  direct-coupled  dynamos  and 
the  en^inos  being  triple  expansion  and  of  the  inverted 
^pe,  each  capable  of  developing  1,2(X)  h.p,,  with  a 
Ixed  ftt  each  end  of  the  crankshaft,  and  there  is  in 
se  one  man  to  each  engine.  The  switchboard  is  of  the 
e,  but  also  consists  of  an  arrangement  by  which  certain 
lacbinea  can  be  naed  for  lighting  at  will  in  case  of 

The  engines  and  dynamos,  although  direct  coupled^ 
Med,  and  take  up  considerably  more  space  than  do  our 
SiMsumM  aeta.  Their  arrangements  also  for  supplyiog 
d  liglkt  from  the  station  are  not  so  complete  as  our 
heir  lighting  pressure  ia  250  volte,  whereas  ours  is  at 
p  which  is  the  same  voltage  as  that  re<iuired  for  electric 

Hie  reaiilt  is  that  we  are  able  to  immediately  switch 
Bftcliiiie  from  the  lighting  to  the  power  circuit,  but  at 
[  they  are  obliged  to  use  an  intermediate  maohine  for 
iifig  the  voltage  from  250  volts  to  500  volts  or  600  volta, 
for  tra^namitting  to  the  distance  required. 
. — ^Tbe  timmway  system  conaiats  of  overhead,  under- 
Hid  aacruinnlator  traction,  the  underground  being  used 
which  mni  out  to  one  of  the  anhurba,  and  the  accumu^ 
ing  oaed  in  connection  with  the  overhead  system  where 
nOOM  the  Unter  den  Linden  and  other  placet  where  the 
'  OTOMsa  the  centre  of  the  town,  and  in  such  main  streets 
Sbb  or  potts  are  prohibit^.  The  motors,  switching, 
1;  apparatus  are  of  the  Union  Klectric  Company  a 
and  the  ceUs  are  from  tha  Gulcher  Accumulator 
!  are  2S  seats  in  the  interior  of  the  car,  which  is 
I  xoooty,  weU  ventilated^  and  lit  by  &Te  incandescent 
Ihns  are  the  best  and  most  substantial  care  the  deputa- 
,  The  cells  and  heating  apparatus  are  under  the  seats. 
Kfon  with  the  former  is  an  automatic  switch*  which 
len  as  the  cell?  have  been  BuiBciently  charged  from  the 
%£B*  The  battery  is  capable  of  moving  a  car  of  12 ^  tons 
md  of  propelling  a  oar  from  9^  to  12^  mites  with  one 
II  weighs  with  ita  accessories  two  tons.  There  h^ 
t  %  great  objection  to  accumulators,  as  the  weight  baa 
titd  cm  all  the  gradients,  and  on  the  whole  of  the  route 
A  thmmr  rune,  and  the  efficiency  of  the  accumulators 
MTt  being  only  about  65  per  cent,  of  the  energy  which 
p  ITearly  all  the  cars  in  Berlin,  as  also  in  the  other 
ilid,  contain  no  seating  accommodation  whatever  on 

thm  cars  being  constructed  solely  for  inaide  con- 
f  bat  traOers  are  put  on  almost  anywhere  for  smokers 
■i  Th&  system  of  generation  is  practically  the  same 
I  HftSibttcvu  the  machioes  being  direct  coupled  and  the 
MiSa&to600. 

i  J^wmdatLf  both  the  atatdom  of  the  electric  Light 


ing  and  electric  traction  companies  respectively  were  inspected, 
each  station  being  very  well  designed  and  very  handsomely 
equipped.  The  system  of  electric  lighting  in  Dresden  ia  that 
of  the  alternating  system,  and  the  engines  and  dynamos 
are  of  800  h,p.  and  1^000  h.p.  respectively,  direct  driven* 
The  generating  station  for  traction  purposes  consists  of  direct" 
coupled  dynamos  to  horizontal  ebgines,  and  the  usual  form  of 
switchboard  from  which  the  feeders  go  out  to  the  various  parts 
of  the  network.  The  dynamos  in  this  station  are  all  anunt 
wound  instead  of  being  compound  wound,  as  in  most  cases,  and 
conaeiiuently  the  manipulation  of  the  switchboard  requires 
greater  attention  than  in  most  electric  traction  stations.  The 
officials  in  charge  were  extremely  courteous,  and  gave  the 
deputation  every  information.  The  electric  traction  system  in 
Dresden  is  that  of  the  overhead,  and  the  trolley  poles,  hrackete, 
and  cars  are  similar  to  those  in  use  at  Hamburg  and  Berlin, 
with  the  exception  of  the  method  of  conducting  the  current 
from  the  trolley  wire.  In  the  place  of  the  movable  side  arm 
which  adjusts  itself  to  any  irregularity  in  the  direction  of  the 
overhead  wire^  a  wide  bow-shaped  conductor,  having  the  appear- 
ance of  a  bent  cane,  is  adopted,  which  appears  to  be  about  3ft, 
acroas  the  top.  The  method  of  making  contact,  the  appearance 
and  adaptability  of  this  collector,  does  not  appear  to  be  so 
satisfactory  as  the  side-arm  collectors. 

Leipzig. — Upon  arrival,  the  deputation  proceeded  to  the 
works  of  Messrs.  Koerting  and  Mathiesen,  arc  lamp  makers, 
which  are  about  three  miles  out  of  the  town.  They  were  shown 
everything  relating  to  the  process  of  manufactiire  of  arc  lampa 
by  this  firm,  and  the  different  types  of  arc  lampa  that  have 
been  made  were  shown  in  actual  operation  under  various 
circumstances.  The  object  of  the  visit  was  to  see  what 
arrangements,  if  any,  were  likely  to  be  made  with  regard  to 
the  better  lighting  of  the  streets  m  the  Fri^inghall  and  H eaten 
districts  by  means  of  small  arc  lamps  placed  inaide  the  present 
gas  lamps,  instead  of  the  present  incandescent  lamps.  At 
present  it  is  not  possible  to  say  what  may  be  done,  but  Messrs. 
koerting  and  Mathiesen  are  undertaking  one  or  two  special 
experiments  with  this  object  in  conjunction  with  instructions 
from  our  electrical  engineer,  which  will  occupy  another  couple 
of  months.  The  great  drawback  at  present  to  the  use  of 
small  arc  lamps  for  this  purpose  is  the  fact  that  they  have  to 
be  recarboned  every  eight  or  ten  hours,  and  consequently  the 
carbons  would  not  last  the  length  of  an  ordinary  winter's  night* 

SUMMABY, 

After  taking  into  consideration  all  that  the  deputation  have 
seen^  they  were  satished  that  the  arrangements  which  have 
already  been  made  at  the  electricity  works,  Yalley-road,  for 
running  the  Bolton -road  and  Great  Horton  tramways,  are  as 
complete  as  anything  which  the  deputation  hape  seen  on  the 
Continent.  The  generating  stations,  however,  are  very  much 
larger  and  liner  than  anything  to  he  seen  in  this  country  ;  and 
there  can  be  no  question  but  that,  instead  of  making  undue 
haste  in  the  matter  of  electric  traction  or  lightings  we  are  in  each 
of  these  instances  considerably  behind  the  development  which 
has  already  taken  place  in  each  of  the  towns  which  we  visited. 
As  will  he  seen  from  the  report,  it  appears  to  be  the  practice  to 
utilise  either  the  accumulator  system  or  the  conduit  system  for 
crossing  the  more  important  thoroughfares  in  the  centre  of  the 
town  with  electric  trams,  thus  doing  away  not  only  with  .the 
unsightlinass  hut  possible  danger  of  the  overhead  wires  ;  and 
although  the  initial  cost  of  the  conduit  system  is  considerably 
higher  than  that  of  the  overhead,  yet  in  atich  places  as  we  have 
seen  each  company  was  unanimous  in  saying  that  it  is  far 
preferable  in  the  centre  of  the  cities. 


INSTITnTION  OF  ELECTRICAL  ENGINEERS,  April  21 


At  last  night's  meeting  of  the  Institution  the  following  wer« 
the  (»mdidatei  balloted  for  : 

if  em^cr. —Alfred  Black  man,  Aberdeen  Corporation  Electricity 
Works,  N,B. 

AsgoeiM€3,-^-Smiml  Harry  Hill  Barrett,  A.M.LCE.,  19.  Old 
Queeavstreet,  Westminster^  3.VV«  *  Henry  J,  S.  Brownrigg, 
2H7.  Finchley  road,  N,W. ;  Thomas  Harding  Churton.  36,  Great 
WilsoD 'Street,  Leeds  ;  William  John  Cramp  ton,  Itreat  Yarmouth  | 
Llewelyn  Lloyd  Foster,  Coventry  Corporation  Eleotrtciby  Works, 
Coventry  ;  Hugh  Regttiatd  Hearsoti,  Bhaq^hai,  ChtDa ;  EoberD 
William  Jackson,  IQH,  South^street,  Eastbourne;  Frederick 
William  Lmeey,  M.LCE>,  Municipal  Buildings,  Bournemouth  ; 
William  Luad^  43,  Farkhurst-road,  HoUoway  ;  VVilliam  McOeoch, 
iun.i  Warwick  Works,  46»  Coven  try -road,  Birmingham  ;  Arthur 
Ernest  Mai  pas,  4,  St.  Mary  ^s- street,  Manchester  i  Thomas  Hugh 
Parker,  the  Manor  HousCj  T^ttenhall,  Wolverhampton  ;  James 
W.  PoUey,  54,  Hazlewood-road^  Walthamstow  i  Cyril  Probyo 
Napier  Raikea,  Stamford  Lodge,  WatEord,  Herts ;  Bertram 
Gurney  Stewart,  IQ-'JI^  Heddon  street,  W.  ;  Arthur  Kepple 
Taylor,  64,  Samuel- street,  Woolwich,  S.E. 

t^ertdfiii^.  ^Edward  Domett  Morgan*  Faraday  House,  Charing 
Croei-roiad,  VV.C.  ;  Samuel  RomU^  HoGfet,  B.A.i  &,  Randolph- 
crescent^  Maida  Hill,  W,  ;  Joseph  Jocelyn  Francis  Shoolbred,  47» 
Victoria-street,  8,W, 
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fO   CORRSBPONDBNTB, 

All  Rights  Reserved,  Secretaries  and  Managers  of  CompaniiS 
are  inmi^  h  furnish  Notice  of  Meetings,  Issue  of  New 
Shares^  InMallationSt  Contracts^  and  any  information 
cmneded  with  Electrical  Engineering  which  may  he 
i$Uere$ting  to  our  readers.  Inventors  are  informed  that 
any  aecount  of  their  inpenti^r^  nubmiiUd  to  us  will 
receive  our  best  consideration. 

All  eommunimtions  intended  for  the  Editor  shituld  be  addresud 
a  H.  W.  Binon,  139140,  SalUbur^  Court,  Fleet  Street, 
London^  E.C  Anmiymous  communications  mil  not  be 
noticed, 

TO    ADYBRTJSERS. 
Ad»erHsementi  should  he  addressed  to  the  Publisher,  IS^UO, 
Salisbury  Court,  Fleet  Street,  E.G.,  and  should  reach  hitn 
not  laltm  lAan  noon  of  Thurtday.    Speotal  Terms  for 
a  eeriee  can  be  arranged  on  applieatim. 

•tTOATIONi  VACANT"  ftiid  ''WANT  PLAQB8*'  Adverilie- 
raents  will  be  charged  ai  THREE  WORDS  for  ONE  PEN  NT 
with  a  MINIMUM  charge  of  SIXPENCE* 

TO  SUBSCRIBERS. 
*THg  Elrcttrical  ENniNKKR''  can  be  had  by  Order,  from 
any  Nemageni  in  Town  or  Country,  and  at  the  various 
BaHwa^  SkiHms ;   or  it  can,  if  preferred,  be  supfdied 
direct  from  the  Offlct  on  the  folhwing  terms ; 

t  moatha^         i  laoDUii.  Ijf  noatitf 

United  Ringdoui  ,    5«.    3d.     ,^    btu    6d.  ...     IJU.     Od, 

OthefPiaM 4s.  lU     ...    9i,    9d,  .„     19«.     6d. 

(Poet  Pres«  Pafible  i&  Advance.) 

C%tt«f ,  Poet  0§k$  and  P^Ml  Orders  fetr  Sudur^Om 
and  JdverOiemenU  jA^tiU  be  made  payeAh  la 
C.  li  W.  BiiiQA,  1S9W,  Salisbury  Court,  Fleet 
Streeit  Imion,  and  be  oromi  "  Umm  Baeik** 


BOUND  VOLUMES. 
Ko(.  JTX  of  new  MTMsj  of  *'TiiK  KLKcraiiiAL  RNOorum'*  eae% 
b€  h<td  bomU  in  Mue  elolK  gilt  Uttertd^  prioe  8§.  6d^    S^ibeerikere 
can  kam  Umr  own  eopiu  frovnd  for  fa,  dd,,  or  eown  for  bimding 


HACKNEY. 

It  is  just  as  well  that  haman  a&irB  do  i 
go  well.    The  affairs  of  **  bambladom  "  hsi 
offered    a   butt   to  the   shafts  of  SAfCsaii 
the  whole  the  work  of  bainblodcMoi  hft 
idiosyncrasy  of  the  English  race,  Mid  wl 
affiairs  go  topsy-turvy »  wc  cob  all  Afford 
That  matters  couceroing  the  Haekiiey  V« 
the  electric   lighting  have  gone    nwry  sb 
knowledge,  and,  as  might  have  been  ex| 
has  been  the  fluctuations  of  the  Veitry^B 
the  ratepayers  have  stepped  in  with  B 
cries   check   to   the   hitherto   vacillatii 
the  Vestry.     ^Vhen  the  historj^  of 
at   Hackney  comes  to  be  written  it  wil 
interesting  study  in  matters  municipal 
temporary,  London,  in  its  issues  of  April  T| 
contains  some  very  drastic  and  caustic 
the  subject*  hinting  that  streonous  all 
been  made  to   bribe  and  corrupt  the 
This    question    of   a    corrupt   Veetiy    iB 
the    ratepayers    themselves,    not    for 
broad    principles   which    should  guide 
vestries,     and    councils     in      such 
easily    stated,    although    the    details    am 
considerably  in    each   case.      Lord   Keli 
opening  of  the  Blackpool  station  in  It 
out  what  class  of  operations  should  be  i 
and  in  this  class  is  the  distribution  of 
lighting.     It  is  a  matter  which  appeals  to  tbe 
local  community,  and  is  a   benefit   to 
community.     If,  however,  the  local  antbc 
not  recognise  its  responsibility^  there  is  no  i 
to  the  work  being  done  by  a  company.   Th« 
that  the  best  way  is  for  the  authority  to  do 
but  failing  this  its  powers  may  devolvi:  q| 
vidual  enterprise.     To  a  certain  extent 
recognised  its  responsibility,  and  its   Vc 
a  pro\'isional  order.   For  years,  however,  dil 
existed  about  the  carrying  into  eflfoel  of 
Hngineers   have   reported^  and  their   sc 
pensed  with  ;  but  time  flows  on.  and  the 
not  yet.     Seeing  that  procrastinatioii 
there  any  wonder  that  private  advantc 
look  upon  Hackney  as  a  eui table  place 
to  obtain   a    lighting  concession?    The 
began.      Not  one,  but  several  adventt 
the    field,    and    since    that    entrance 
has  stultified  itself  by  |t8  tnvertebnit 
procrastination  a«  yet  reigns  supreme. 
affairs  comes  to  this  :    (1)   a  large 
deprived  of  electric  lighting  because  of  tl 
of  its  rcprefefutatives ;   (2)  private  advent 
willing   to   provide    the   lighting    if   Ike 
will    transfer  its  powers ;    (3>   strong 
tions  are  made  that  some  members,  at 
of  the  authority  are  corrupt,  and  that 
adventurers  arc   favoured   becauMi   of  i 
to    that    corruptness.      There    can     be 
opinions  as  to  the  better  plan.     Under 
tions  which  prevailtmunicipaliaalion  is 
preferable.     There  is  another  point  in 
matter  that  tends  to  show  the  action, 
payers  to  l>e  justified.    One  of  the 
of  municipal  matters  ia  that  the  autbc 
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work  connected  with  sanitation  in  its  own  hands, 

yet  the  proposal  at  Hackney  is  to  delegate  some  of 

this  work  to  a  company.     Somehow,  while  we  feel 

the  company  promoters  have  gone  a  long  way  too  far 

with  their  methods,  we  are  not  disposed  to  condemn 

them  so  much  as  the  vestrymen.  A  more  disgraceful 

Way  of  treating  a  purely  business  matter  has  probably 

neyer  been  found  than  the  way  at  Hackney.     Year 

m    and    year  out,   with    constant    choppings    and 

changes,   the  thing  goes   on.    A  decided  negative 

would  be  rational,  if  a  little  pig-headed,  but  there  is 

^  nothing  to  be  said  on  behalf  of  men  who  either  will 

not  or  cannot  make  up  their  minds.     According  to 

the  latest  advices,  the  forthcoming  election  is  to  be 

fought  on  the  electric  light  question,  and  the  final 

solution  is  left  for  the  new  vestry  to  settle.     The 

xatepayers  may  be  taken  to  have  had  their  interest 

fiiUy  aroused,  and  we  trust  will  so  cast  their  votes 

[ttiat-a  final  stop  is  put  to  procrastination. 


FORTHCOMING  EVENTS. 


Fridat,  April  22. 

I. — Albemarle-Btreet,  at  9  p.m.,  "The  Recent 
EcUp00.*'  by  W.  H.  M.  Christie,  C.B..  M.A.,  F.K.S., 
AatTODomer  RoyaL 

Sooletj.— At  BurliogtOQ  House,  at  5  p.m.,  **  Oa  a 
Mstiiod  of  ViewiDfc  Newton's  Rings,"  by  the  Rev.  T.  C. 
Foftor. 

or  CtwU.  BnglBeen.— At  8  p.m.,  Students'  meeting. 
'New  Cut' Swingbridge,  Swansea,"  by  Mr.   M.  W.  Henty, 
8tiid.IiiakC.B. 

Monday,  April  25. 

9i  Arte.— At  8  p.m.,  Cantor  lecture  on  "  Sources  of 
Commercial  Indiarubber,"  by  Dr.  D.  Morris,  CM.G.  (last  of 
two  loctaroe). 

unmbor  of  Commoroo.— At  2.30  p.m.,  extraordinary 
i  mooting — alteration  of  regulations. 

TuiSDAT,  April  26. 

or  CItU  SaglBOors. — At    8    p.m., 'annual    general 
Btiag  of  corporate  members  only,  to  receive  the  report  of 
Um  eoancil,  and  to  elect  the  council  and  auditors  for  the 

:  y«M. 

Ooaot  lastttnttOB.— At  Literary  and  Philosophical 
Society  Rooms,  Newcastle  on-Tyne,  at  7.30  p.m.,  the  aiscus- 
iioD  oo  Mr.  Jamee  Andrews's  Paper  on  '*  Cylinder  Ratios  "  ; 
«iid  "  Hio  Effect  of  Different  Arrangements  of  Crank  Angles 
vpon  the  Economy  of  Quadruple  Expansion  Engines, '^  by  Mr. 
A.  L.  MoUmnby,  B.So. 

Wednesday,  April  27. 

Dal  Snglaoon.— At  Civil  Engineers,  at 
7.90  p.m.,  Presidential  Address,  by  Samuel  W.  Johnson,  Esq., 
•ad  first   report   to   the   Gas- Engine   Research  Committeie. 

S'  ProL  Frederic  W.  Barstall ;  supplementary  paper    and 
joomed  diacassion. 

of  ■leetrleal  SaglBeers.— At  7. 30  p.m..  Students' 
j^,  '*The  Commercial  Development  of  the  Electric 
ig  of  Small  Towns."  by  C.  Milton  and  H.  Bell. 

/  of  Aste.— At  8  p.m.,  *'  Photography  and  Colour  Printing," 
r  Gejiroiii  W.  de  W.  Abney,  C.B. 

Soelety.— At  Royal  Institution,  Liver- 

At  8  p.m.9  annual  general  meeting,  to  elect  officers  for 

og  MUOD.   P*per  to  be  read  :  < '  Diagrams  as  Illustrating 

and  Boflfine  Performances,"  by  Mr.  Andrew  Hamilton, 


flUpa  ai 
IL&t.] 


t.K.A. 

Thursday,  ApeKl  28. 

off  WeetTleal  Bnglaooro.— At  Institution  of  Civil 
,  at  8  p.m.,  ordinary  meeting. 

(. — Anniversary  dinner  at 

Fridat,  April  29. 

I  of  MeOowtoel  WngHafMn. — At  Institution  of  Civil 

J  at  7.90  Ikm.,  "Steam  Laundry  Machinery,"  by 

XrrSidiiogr  Tebbntt. 

M  iMittBttHi,  Albemarle  Street.— At  9  p.m.,    "Magneto- 

Oatic  Botetkm  and  its  Erplenation  by  a  Qyroetatic  Medium," 

wttfa  emiriiiwnfeel  iUaste«tioiM»  by  Prof.  Andrew  Cray,  M. A., 


CORRESPONDENCE. 

**  One  man'a  word  It  no  man'i  wdrd 
JoitiM  ne«d«  thaX  both  b«  hMrd." 

THE  SHANNON  ELECTRIC  POWER   SYNDICATE. 

Sir, — So  many  erroneous  impressions  prevail  with  regard 
to  the  project  of  my  directors  that  possibly  a  useful  purpose 
may  be  served  by  a  brief  and  authentic  description. 
Originally  the  desire  was  to  utilise  the  various  lakes  of  the 
Shannon  River  as  storage  reservoirs,  which  would  ensure  a 
sufficiency  of  water  for  the  power  required  during  the 
summer.  In  short,  it  was  desired  to  use  these  natural 
reservoirs  to  equalise  the  variable  flow  of  the  stream  to  a 
certain  extent,  ensuring  a  fixed  summer  quantity,  neater 
than  the  normal,  between  L  nigh  Derg  and  Limerick.  In 
this  scheme  of  storage  L  ugh  Allen  was  included.  A  certain 
volume  of  water  would  have  been  retained  there  to  supple- 
ment the  flow  into  Lough  Derg  when  the  quantity  required 
from  that  lake  exceeded  the  supply  entering  it  at  the  upper 
end.  This  procedure,  we  were  given  to  understand,  spelled 
ruin  to  the  fishing  industry.  Rather  than  force  it^  I 
advised  my  directors  to  revert  to  the  use  of  steam 
during  periods  of  drought,  and  to  leave  the  summer  flow 
untouched.  We  have  been  asked,  **  What  is  the  sumjper 
flow  ? " — a  question  which  seems  rather  a  reversal  of  the 
usual  course,  since  it  is  the  point  at  which  we  desire  to 
arrive  in  conjunction  with  those  who  are  interested  in  its 
determination.  Without  entering  on  controversy,  it  is 
difficult  to  understand  the  objections  raised.  The  case 
stands  thus :  At  present,  the  river  is  regulated  by  the 
Board  of  Works ;  we  are  told  that  that  regdation  does  not 
meet  the  desires  of  fishery  proprietors.  Next,  we  propose 
to  change  that  state  of  affairs  into  a  flow  of  greater 
uniformity ;  we  are  again  told  that  that  does  not  meet  the 
case.  NoWf  proposing  to  leave  the  control  of  the  waters 
absolutely  alone,  to  use  water  when  it  is  there,  and  steam 
when  it  is  not  there,  precisely  the  same  objections  are 
raised  as  to  the  two  wholly  different  conditions — the  exist- 
ing and  the  proposed — named  above.  And  yet  no  single 
specific  case  of  injury  to  anyone's  interests  has  been  yet 
alleged. 

Further,  the  intention  is  to  develop  a  certain  amount 
of  power ;  that,  with  its  necessary  abstraction  of  a  small 
share  of  the  river,  is  considered  to  be  generally  objec- 
tionable. Side  by  side  with  that  statement,  however, 
we  are  told  that  were  we  to  take  four  or  five  times 
the  amount  of  water,  and  develop  four  or  five  times  the 
power  at  once,  we  should  deserve  support ;  and,  although 
the  original  proposal  was  to  develop  5,000  h.p.  only  all 
the  year  round,  and  although  the  present  intention  is  to 
develop  5,000  h.p.  all  the  year  round,  and,  in  addition, 
another  5,000  h.p.  during  wet  periods,  it  has  been  publiclv 
stated  that  the  capacity  of  the  works  has  been  decreased. 
These  things  must  speak  for  themselves.  I  shall  content 
myself  with  pointing  out  that  even  10,000  h.p.  is  a  very 
considerable  factor  in  the  industrial  life  of  a  community,  and 
that  the  argument  that  no  one  should  erect  a  water-mill  unless 
it  take  the  whole  power  of  the  river  concerned  is  a  novel 
one:  The  broad  position  is  this  :  The  intake  and  outlet  of 
the  power  canal — call  it  a  millrace,  for  simplicity — are 
separated  by  about  a  mile  of  river  containing  fisheries. 
Down  that  river  flows  a  volume  of  water,  varying  from 
1^  million  of  cubic  feet  per  minute  to  one  considerably 
smaller.  Everyone  knows  that  the  height  of  the  flood 
water  at  Castle  Connell  frequently  prevents  good  sport — 
one  has  only  to  read  the  papers  to  see  it  Of  that  flood  it 
is  proposed  to  divert  a  comparatively  trifling  amount  and 
return  it  to  the  stream  lower  down.  Where  is  the  injury 
to  the  intervening  waters  ?  And  it  must  be  borne  in  mind 
that  the  waters  above  the  intake  and  below  the  outlet 
remain  in  precisely  the  same  state,  whether  the  used  water 
reaches  them  vid  the  Doonass  rapids  or  vid  the  power  canal. 
One  wonders  to  what  extent  the  inland  fisheries  and  indus- 
trial condition  of  Ireland  would  be  benefited  were  every 
weir  and  every  millrace  to  be  removed. 

When  the  water  is  there,  part  of  it  will  flow  night  and 
day  vid  the  canal ;  when  it  isn't  there,  the  generators  will 
be  steam  driven.  Apparently  a  difficulty  is  found  in  com* 
prehending  that  the  arrang^m^iLtA  oi  \j^^  \9^f^  «x^  ^9(>sS^ 


tliiit  the  water  will  flow  continuously,  even  though  it  m&y 
not  be  operating  the  pbinl.  But  there  is  no  mysterv  about 
auch  a  8tate  of  affaira,  which  can  be  observed  daily  in 
hundreda  of  other  places.  That  is  precisely  all — Yours, 
etc.,  H.  T.  Fuller,  Engineer  to  the  Company. 


BAD  WIRINa 

Sir, — I  had  hoped  the  day  of  jerry  wiring  wa«  over ; 
unfortunately,  it  is  not.  The  enclosed  is  a  sample  of  wire 
which  I  yesterday  took  out  of  an  installation.  This  wire, 
you  will  see,  is  fair  outside  bell  wire.  I  might  mention 
that  a  large  portion  of  this  wire  had  been  run  under  the 
floora,  without  any  casing,  in  holes  bored  in  the  joists. 
When  will  fire  insurance  companies  learn  that  it  is  ad  vis* 
able  from  their  point  of  view  to  safeguard  their  interests  1 
In  justice  to  South  ShieUU  I  must  mention  that  the  work 
was  not  done  by  a  South  Shields  firm. — Yours,  etc,, 

South  Shields,  April  19,  1898.  Jos.  A.  Jeckell. 

[The  sample  is  question  was  of  a  tinned  wire  cotton 
covered,  then  came  a  single  layer  of  pure  rubber,  then  more 
cotton,  and  tinally  a  braiding  slightly  impregnated.  The 
wire  is  certainly  most  unfit  for  electric  lighting  purposes  in 
any  position  whatever, — Kd.  £.  E,] 


COMHBRCIAL  FORMS  OF  ELECTRICAL  RESIST- 
ANCES USED  FOR  LIGHTING  AND  POWER 
PURPOSES.* 

BY    LL.    a    ATKIN'SOX. 

In  the  early  days  of  wlectricftl  engineering,  when  telegraphy 

waq  the  leading  branch  of  the  Bcienoe  or  industry «  **  reBist&nod  " 

as  a  property  of  the  electric  circuit  had   very  important  funo- 

ions  ;  and  fr*>in  the  property  of  circuits  th%t  the  resistance  is 

proportion %1  to   the   length   of  the  conductor,  in    the   caae  of 

faulte  occurring   on    telegraphic  lines  it    became    a  means   of 

increasing  the  distance  from  the  end  of  such  fault.     And   for 

■uch    purposes*   therefore,  stancUrds  of  re«iatance  were  used 

which  were  cjirefully  calibrated,  and  the  primary  value  of  such 

•iitanoea    retted    in    their    accuracy.     Such   for   telegraphic 

_  [irpo»6i  It  etill  the  ease,  but  the  growth  of  the  u^e  of  electricity 

lis  a  means  of  tranimitting  and  distrilmting  light  and  power  has 

f^iven  riee  to  the  uae  of  resistances  for  ijuite  other  purposes, 

I  sod  having  other  requirements  than   that   of  representing  an 

|lt>«olttte  or  aoourate  value,  and  it   is  to  those  resistances  that 

tb«  present  paper  is  devoted.    The  current  in  an  electric  circuit 

ie  definad  by  0hm*8  law^that  is, 

Current  =-^1^:11, 
Resistance 

10  that  as  for  most  purposes  the  K.M.F.  is  fixed,  the  resistance 
of  the  oircuit  is  the    variable  by  which  the  current   is  to  be 

I  oontrollod.  And  thus  for  almost  every  conoeivable  use  of 
eleotncity  for  lighting  or  power  purposes^  resistanoes  are  used 
as  controllers  or  regulators  of  the  current.  The  functions  of  a 
resistance  being  primarily  to  regulate  or  determine  the  amount 
of  the  current,  which  it  does  by  its  reslstanoe,  its  second  func- 
tion is  to  dissipate  the  heat  produced  by  the  electric  power 
expended  on  the  rotistance.  This  becomes  a  matter  of  cooling 
iiinMe,  and  leeds  to  a  wide  range  of  possible  designs.  Speak- 
ilMC  generally,   then,  in  oonsidering  electrical  resistances,  the 

^peliite  to  be  considered  are  the  (1)  material  of  which  the  elec- 
trieal  resisting  circuit  is  composed,  (2)  the  nature  uf  the  support 
for  such  circuits,  and  (5)  the  nmterial  for  insulating  the  circuit 
from  the  support^  and  in  addition  the  nature  of  the  switching 
mechanism  for  varying  the  amount  of  reeistenee  in  oircuit. 

(I)  Mateiual  or  wtnat  xitit  Kr.iUTRiCAL  Riwi^TAjfcK  CmcriT 

IS    roMlHKSKD, 

8inoe  all  G*inductors  offer  resistance  to  the  piisege  of  the 
electrto  curretit,  any  conductor  may  be  used  as  a  reeistanee. 
The  following  table  shows  the  reautAnoe  of  lorn,  in  length  of 
various  metals  and  alloys,  oarbon,  and  liquids,  the  cross  sec- 
ttooel  area  of  the  specimen  being  one  squsre  eeotimetre  and 
the  temperature  Odeg.  O. 

This  table  is  only  to  be  used  as  a  guide,  since,  except  with 
pure  silver  and  copper,  as  all  the  other  materials  are  of  some- 
what undetined  oom|»o«iition,  and  the  resistance  of  alloys  and 
carbon  varies  greatly  wiih  their  chemical  and  physical  condition. 
It  will  be  observed  that  several  of  the  materials  used  are  special 
allocs,  for  the  mcjst  pert  of  nickel  and  losnganese,  which,  io 
addition  to  having  e  very  high  resisteooe,  have  a  very  small 

~^*^Paper   read    before   the    Northera    Seelety   of     Eleoiri^ 
Mi^omn,  April  IS,  lim. 


Tajls  L— Table  of  Speeiile 

ResistAQce 
per  cubic 
ccnCiffietre. 
Silver  ....«.^*.  **  ».«•.*.*....*•.»     rWH  mioroliiBi 

Copper 11M>8        „ 

Iron , «'71<        n 

»■  German  silver" ».    20^        „ 

Platinoid 510  „ 

**Manganin*' * 62*0 

''  Eureka  " m     «0-0 

'*  Hheostene '' lOuH)        ., 

Carbon .^.*.    4,200^40vO<(ia  ., 

"Relugite"  .♦,., ...*.....    M to3,fi00oliins 

Solation  of  soda  >      U-Sohme 

lu  per  cent,  solution  j 
Solution  of  zinc  sulphate,  \     mi.* 

density  1 '405/     ^^      « 
HJ3O4. density  MO.... l-S?    ,, 


degreec 


n  If  iWI 


temperature  coefficient,  which  is  importanl«  ee 
often  worked  to  a  temperatnre  of  200deg.  C,,  wan^evn 
considerable  variation  of  resistance.     An  intereirtifif  ■oui^iil 
of  this  is  in  the  tise  of  iron  wire  when  it   is 
red  heat,  in  which  case  it  will  be  fonnd  thee 
rises  so  rapidly  that  a  very  large  increeee  pI  E.1LF. 
cause  a  very  small   increase   in   the  ourretili^  liMiJ 
E.M.F.   is  raised,   causing  a  small   ineresee  el   em 
raises  the  temperature  so  that  the  reibleiiM  *^  " 
fast  as  the  KM.F,     The  writer  some  fmn 
property  for  arc  lamp  resistancee,    when  evi 
was  cut  out  the  permanent  rise  in  current  wee  qeile 
rhe  metals,  solids,  and  liquids  shown  in  the  Calile  aii 
which  are  most  frequently  used  for  making  reeieteaei^  ii 
regard  to  these  the  usual  form  of  the  metele  end  eIlo|»  Ii 
shape  of  wire  or  strip,  the  former  geoetelty  vooad  te 
Caroon  may  be  used  either  in  roda^  10  waiell  <         '* 
should  be  electro -coppered,  and  the  oooneetioiae 
soldered  to  the  copper,  or  the  carbon  may  be  need 
of  flat  plates  piled  on  one  another.     The  mmtari«l 
shown  in  the  list,  is  a  new  materiJil  now  betng 
market  by  the  Electric  Insulation  SyndimtA,  ef 
having   an   incombustible   base,  such  aa  esbsetoi^ 
deposited  conducting  carbon,  and  the  speciBe 
can  be   made  as  required  within  the   h mite  glvea« 
material  also  may  be  used  either  in  stripe,  the  eiUTfttl 
from  end  to  end,  or  in  plates  of  layers,  throegh 
current  passes.     Liquids  are  used  generally  where  Ufk 
ancea  are  required,  and  are  on  the  whole  an  unsatisfafltoiy^ 
of  resistance,  as  the  solutions  creep  and  cause  loss  of  ifll 
on  the  circuits  to  which  they  are  attached,   whilel  tie 
also  leak  or  evaporate,  so  that  they  have  to  be  nedi 
the  oompoeition  and  resistanoe  is  const«atl^  verying« 

Citrryitnj  C*ipiicit*t  of  i2>«urf4»ner  Afet^naiis. — tits 
to  determine  what  is  the  carryiog  eepteity  of  the  wii«iv 
or  plates  of  which  a  resistance  is  composed*  this  betm 
in  relation  to  suuie  particular  allowalile  nee  ol 
The  rise  of  teiuperature  to  be  allowed  is  piobebljr  Ite 
which  the  greetest  difference  of  optoioa  ■aema  to  M* 
manufacturers.     It  is  somewhat  ourioue  thai  llie  §fm 
offices,  who  define  to  a  nicety  the  inenlafilw  ol  tl 
other  quantities,  are  excee^rmirlv  va^ue  OQ  whet  Se 
of  the  chief  fire  risk  of  the  ufl 

themselves  by  mere h  siitanee  alhodi 

structed  of  and  mounux)  *  aiel9erii&, 

no  combustible  material  .  foot  of  iW 

ance.  8ince  mt>st  organic  uialtura  and  faboce  ober  eA^e 
ture  of  200deg.  C,   the  writer  thinks  tJbel  liukt 
events,  should  never  be  passed,  and  probably  tbs 
that  the  maximum  temperature  of  the  hottost 
mum  working  load  should  not  exceed  ISOdsjf .  C< 
rule.     The  principal  methods  of  disatpalKni  wmX 
are  by  f«diation,  air  currents,  and  in  oSftMn  eui 
liquids,  saoh  ee  oil  or  water.    Tbe  eiioomf  el  1 
the  temperatures  discussed  b  not  leffe,  and  tbe 
for  cooling  b  not  common,  so  that,  pf^eticeUy  — 
by  air  or  currents  is  the  usual  mstiiod.    U  is  ohnrta 
that  the  designs  should  be  such  es  to  ailov  e  free 
air  through  those  parts  where  the  heel  b  being 

IVirt  KeMiaUifui^,  —For  this  r»eiea,  11  ~ 
is  sdvanta^eous  that  the  diameC«r  ol  ihe  wire  ebottld 

so  as  to  give  a  maximum  suffsoe  for  e  given  

area,  and  to  carry  the  re<)ubite  evirrmi  e  f^^^ 
wires  should  be  pieced  in  parallel.  Afsin,  1 
wound  inU.1  coils,  these  coils  should  be  ofen,  ei  ^ 

be  a  space  between  snooesatve  titnie  ol  ioe  ooib  ol  Hro  4 
diameters  to  allow  an  efieotttel  peMegi  el  tiir*     In  tbe 
lonit  coils  plaoed  vertioally,  the  opper  peite  el  dw  eejl 
far  the  hotteet,  es  tbe  air  hsiited  hf  llie  lower  eoQi  ie 
cooling  medium.    It  b  almoel  impoeabh  Io  ijhm  em 
rale  ee  to  the  carrying  oapaci^  of  win* 
showi  the  rektioii  between   ibe  ijlsniiler  ef  lie 


'g^ 


leftnyuig  capftcitj  of  wires  stretched  oat  straight  in 
ftnd  for  certain  temperaturei*  If  the  wires  are 
drawn  out  so  that  the  space  between  the  wires 
ut  two  diameters^  the  current  the  wires  will  carry  for 
n«  t«mp#»ratur©  will  be  about  one-third  of  that  given  by 
am«     One  of  ihe  moBt  eftectiTe  forma  in  which   wire 


Died  is  in  the  form  of  wire  gauze,  and  the  best  claaa  of 
I  that  ID  which  the  longitudinal  wires  carry  the  current, 
ret  all  being  in  parallel  connection,  whilst  the  croas 
I  ^carry  away  the  heat,  and  in  thie  case  the  load  to  be 
hf  a  given  wire  is  double  that  given  in  the  table.  A 
difficulty  occurring  with  wire  resifltancefl,  particularly 
alloys,  such  as  German  atlver,  are  used^  is  that  the  wires 
brittle  or  rotten,  and  break,  causing  short-circuits  and 
of  fire.  In  the  case  of  resistances  enclosed  in  boxes 
only  the  outside  surface  will  dissipate  the  heat,  the 
;  capacity  of  the  wires  is  much  less  than  that  given 
table,  and  the  ultimate  carrying  capacity  of  the 
will  depend  on  the  surface  of  the  casing  exposed 
air,  and  for  a  temperature  of  ISOdeg.  C.  the  total 
fel  surface  should  be  about  lOin,  per  watt  to  be  dissipated, 
rfaoe  for  this  purpose  may  be  increased,  if  of  metal, 
or  fins  upon  the  casing  so  as  to  increase  the 
le  reiiitancea  are  only  required  for  a  short  time  at 
for  instance,  as  resist»inces  for  starting  motors, 
the  element  most  to  be  considered  is  not  the  surface 
depends  the  power  of  steadily  dissipating  heat,  but 
ific  heat  of  the  parts  on  which  depends  the  rise  of 
with  the  given  load  in  the  time  for  which  it  is  to 
this  case  materials  having  p  high  specific  resist- 
;e  bulk  may  be  used  to  advantage,  or  if  fine  wires 
iDAy  be  embedded  in  materials  such  as  enamel,  or 
uibeatot,  which  will  absorb  by  conduction  the  heat  from 
itself, 

Resistances. — A   common  form  of  carbon  resistance 

Q  the  use  of  ordinary  lighting  pencils  with  the  ends 

and  connected  up  by  clamps.     These  resistances  for 

can  be  run  at  a  very  high  temperature,  but 

heat  badly,  they  are  very  liable  to  come  broken, 

often   used  for  resistances  which  may  have  to  be 

Carbon  resistances  made  up  of  plates  placed  in 

often  ttsed,  and  they  have  the  advantage  that  the 

may  be  varied  by  screwing  them  up  more  or  lens  tight 

eorew.     In  this  case  a  very  lar^^e  part  of  the 

ue  to  th^  resist4ince  at  the  surface  of  contact 


LJribs 


I  specii 


in  I 


^^^1 


Fru, 


Fig.  a 


Fio.  4» 


the  layers,  and  due  also  to  the  fact  that  the  current 

in  the  plane  of  ench  layer  from  the  {K)]ntB  of  contact  at 

face  of   one  set   of   plates  to  those  of  the  next  set  ; 

most  instances,  not  coming  opposite  to  one  another  on 

a.     In  other  word^,  except  when  the  plates  are  screwed 

tight,    the  current  is  travelling  by  a  'J^\gz>i^  course 

the  pile  of    plates,  and   it   is   principally   this  which 

re«ist«noe  to  be  varied*     The  material  previously 


mentioned— viz. »  '*relugite  "— is  used  in  the  same  way,  and 
with  the  tame  results,  but  it  has  a  great  advantage  over  the 
carbon  resistances  in  that  the  material  being  flexible  and  elastic^ 
a  much  wider  range  of  the  screw  is  obtainedi  so  that  the 
resistance  can  be  varied  more  gradually,  whilst  the  tendency 
with  solid  carbon  resistances  for  the  plates  to  actually  break 


Fkj.  5. 


Fill.  fi. 


FiQ.  L 


conuct,  and  so  set  up  an  arc,  is  got  over.  The  chief  difBculty 
with  carbon  resistances  is  that  they  present  a  very  small  cooling 
surface.  This  difficulty  has  been  obviated  in  the  case  of 
**relugite"  resistances  by  interpc»sing  metal  plates  between 
the  plates  of  material,  which  metal  plates  are  larger  than  the 
plates  of  the  material,  and  thus  serve  to  conduct  the  heat 
from  between  the  plates,  and  to  present  a  large  surface  for  the 
air  to  pass  through  to  cool  them. 

LUpiid  Ri:sistance4.—Thti  commonest  form  of  liquid  resistance 
is  a  wooden  tub  filled  with  water,  in  which  is  sulphuric  acid, 
common  salt,  washing  soda,  or  other  metallic  salt,  to  render  it 
more  or  leas  conductive,  and  in  which  are  immersed  plates 
leading  in  the  current.  Such  resistances  cannot,  of  course,  rise 
above  the  temperature  of  boi!ing  water,  and  they  absorb  a  large 


Fki,  8. 
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amount  of  heat  due  to  the  large  latent  heat  of  steam.  Such  an 
arrangement  is,  of  course,  a  very  rough  one^  and  only  used  for 
temporary  purposes.  For  permanent  installations,  iron  or 
earthenware  jars  or  pots  are  used,  containing  solutions,  and 
having  electrodes  of  various  forms  which  can  be  moved  in  relation 
to  one  another. 


(2)      Materlajjs     for 


supportinq 
BIaterials. 


Kk^istikg     Wires    or 


In  the  early  days  of  the  use  of  electric  power  resistance  wires 
or  coils  were  usually  strung  in  wooden  frames  (see  Fig.  1),  and 


Fm.  10» 

the  writer  Wieves  he  was  the  first  to  introduce  into  the  market 
standard  patterns  of  resistances,  in  which  the  8Upi>ort«  were 
wholly  composed  of  incombustible  material— that  is  to  say, 
iron  frames  carrying  slate  or  porcelain  insulating  parts  to  which 
were  attached  the  resisting  wires— and  Figs.  2   and   3  show 


Fuu  11. 

designs  which  were  registered  by  the  writer  in  1887,  and  large 
numbers  of  which  were  made  by  the  writer's  then  firm.  These 
designs,  slightly  modified,  have  been  largely  adopted,  and 
Figs.  4,  5,  6,  and  7  shows  various  forms  made  by  different 
makers  which  are  now  in  the  market,  all  embodying  the  same 
important  point  of  fireproof  insulating  supports  for  the  wires. 
Th^se  resistancw  voaj  be,  ft.Tv<\  vifcw^wj  wc^^  -^x^inx^*^  ^\^^  ^ 
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•witeli  bftfinf  a  nomber  of  oonUota  which  enableB,  more  or 
hmts  tl»  rmstanic  wire  to  bo  included  in  the  circuit,  A  claas  of 
n|ipdft  pfirvioualj  mentioned  is  the  use  of  enamel  on  a  base  of 
'  S«m«  la  this  mMe  the  iron  is  fint  enamelled,  to  give  it  «n 
ooftdng  ;  the  wire*,  which  are  very  fine,  are  then 
I  the  eiuiniel,    and    covered   with    thick   coating    of 


5^» 


Fui,  n. 


Fifi.  14. 


which  IE  then  fused,  so  that  the  wires  are  firmly 
m1  in  it.  The  resiitancee  known  aa  the  Ocirpenter 
and  the  resiatancee  in  most  heating  and  cooking 
Wfp^tmtwit  m  arranged  in  thia  manner.  In  this  case  the 
Him  111  cAirieB  the  beat  from  the  wire  to  the  iron  aupporte, 


<s^[ 


m 


Fif).   16, 


Fiii,  16. 


which  then  distributes  it^  and  forms  the  coolings  surface*  In 
the  oaae  of  the  ^^  rolugite  "  resistance  materia),  this  is  carried 
in  iron  frames,  generally  on  pillara  or  bolta  passing  through  it  ; 
the  in iu La ti on  being  enamel,  and  in  certain  cases  mica  or  asbestos 
sheets  are  used  where  Ikt  surfaces  are  to  be  insulated. 


Fw.  17*  Flo.  la 

U  may  be  well  now  to  deioribe  and  illustrate  forma  of  resist 
Mioe  embodying  the  arrangementa  already  set  forth.  Kig.  1 
abows  the  old-fashioned  wooden  resit tn nee  box,  with  wire  coils. 
Figs.  2  and  3  show  the  original  firepn^>of  resifttance  deaigned  by 
tb»  author  in  1886,  while  Figs,  4,  5,  6,  and  7  show  how  closely 


Flo*  to. 


Fhi.  2LK 


thoM  have  been  followed  by  other  forma  now  on  the  market. 
Fin.  29,  30,  and  51  show  other  forma  of  resiatMioes  using 
ooibd  wires.  In  all  these  the  wires  are  oarried  in  an  iron 
frame,  eithor  on  slate  strips  or  on  poroeUin  inaulatars, 
and  a  multiple  switch,  with  connecttone  to  the  wirfe, 
*»  more  or  lesa  of  the  reststMioe  to  \m  pot  la  circuit. 


Figs.    21,    22,   and    23    show  forma    of    cu^boo 

Figs.   21  and  22  (which    shows  the  parte  taken 

resistances  formed  of  a  pile   of  Varley's  flexible 

are  adjusted  by  screwing  down  the  milled  oat  %t  the  to|>J 

resistances  are  useful  for  experimental  work,  bttt    " 

carry  or  dissipate  any  large  amount  of  powar. 

the  carbon  reaiatanee  in  an  iron  frame  screwed  op  fr 


Fio,  21. 


Fi«i.  22. 


Fui.  'A 


such  a  fornix  however,  being  only  useful  for  low  i 
large  currents,  the  specitic  resistance  of  carbon 
except  in  this  case.  Figs.  24,  25,  26,  and  27  show  va 
of  resistance  desia^ns  by  the  writer,  in  which  the  newj 
*^relugite,"  is  used.  In  Figs.  24  and  25  the  top 
plates  are  of  iron,  enamelled  on  the  inside  ;  tlier*  \ 
bolt  also  insulated  by  enamel,  and  a  pile  of  pUtea  * 
of  the  material  and  of  metal  lies  between  tHeee  ]  '  ^ 
pressure  is  adjusted  in  Fig.  24  by  a  hand  wheel 
by  a  nut.  In  Fig.  26  a  similar  arrangement 
being  an  independent  pressure  plate  inside  the  end  J 


■Ji. 


O^ 


Fic.  2Sl 


Fig.  27  shows  a  combined  switch  and  ^*  relogite " 
for    the    purpose    of  allowing   an    ordinary    taoip 
to  be  turned  on  and    off,  but  to    be   regulated    «•  H 
Figs.  17,  18,  19,  and  20  show  various  forma  of  liquid  fii 

Fig.  17  is  a  form  used  for  laboratory  purpoeee,  aM  wi$k 

solution  of  Kino  sulphate  may   carry  aa  moeh  ••  2t(X 
between  the  electrodes.     Fig.  18  shows  a  form 
starting.     The  segments  forming  one  eloctrade  ii 
immersed,  the  outer  casing,  which  ia  of  iron,  foi 


Fio.  Ifi. 


Fio,  20. 

electrode.     When  completely  immetnedf  tt 

mcnt  support  flhort-circuits  the  rtelatsoet 

shows  a  form  of  liquid  reaintance  which  the  writer  1 

current  entering  at  the  bottom  ot  one  tube  and  f 

bottom  of  the  next  tube,  a  wirr  ^rjdgp  1 

lowered  in  the  tubes.     A  curi<m 

an  arrangement^  the  complete  exiUAiiati.u  of 

is  unable  to  give— ?ijt.,  that  uiing  lead 

of  the  tubes  and  »  C'^piter  or  iron  brt4gtBif 


anee  and  heating  effe^  ia  not  «aiially  dlTtdad 

tabee^  but  b  largely  oonoentntaa  ia 

fthowt   a   form   of   liquid 

for  tjteatrical  purpt»sei,  and 

or  jar,  at  the  botu^>m  of  which  b  a 

M^i  niaed  or  lowered  to  thm  Jar. 
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inas.  Figs.  13,  14,  and  15  ihow  forms  of  resiatanoe  g^neraUy 
■ed  for  motor  Btartiiig  only,  as  the  cooling  surfaces  are  small, 
B  which  the  wires  are  emhedded  in  asbestos,  enamel,  or  cement ; 
haam  will  be  referred  to  again. 

To  he  continued,) 


QUESTIONS  AND  ANSWERS. 


Under  this   heading  we  insert  questions  and  answers 
of  a  pnetical  character  relating  to  central-station   work, 
tnmvaj  work,  or  constmction  work ;  and  for  each  suit- 
able question  offer  one  sMUing,  and   for   the  best  solu- 
tion elf  anj   question  we  offer  ten    shillings.     We   also 
gnre  jfM  skOlings  for  every  other  answer  we  print.      The 
iMwers  to  any  question  should  be  sent  within   10  days 
ihsr  the  question  has  appeared,  and  should  be  written  on 
ese  aide  of  the  paper  only.     We  would  call  the  attention 
d  those  sending  in  answers  to  the  fact  that  the  neatness 
(I  any  sketches  sent  in  is  considered  when  marking  the 
I  likliTe  values  of  these  answers.    Questions  may  be  sent 
ilany  time. 

QuBsnoNs. 

K.  Girs  your  reason  for  and  against  the  taking  of  premium 
papila  in  electric  light  stations. 

87.  What  are  the  advantages  and  disadvantages  of  a  super- 
heater^-F.  M.  11 

Answbbs. 

I  (HstioA  ^To.  51. — ^Two  supply  stations  in  adjoining  diatricts 
use  respectively  2,000  and  2,400  volts  on  their  high-tension 
iBiiDS.  Sketch  the  best  and  most  economical  arrangement 
of  booster  connection  to  aUow  power  to  be  transf errMl  from 
oae  district  to  the  other. — ^P.  T. 

M  Answer  to  No.  51  {awarded  10s.). — In  the  accompany- 
tkdiagium  is  illustrated  the  arran^ment  of  a  booster  for 
liuii^  it  possible  to  convey  electncity  from  either  of  the 
jtiDdtttricts  to  the  other.  In  order  to  supply  current  to 
III  2,400-volt  district,  the  2,000-volt  system  must  be 
IkMtri  up  by  400  volts,  and  similarly  for  supplying  to  the 

^volt  district  from  the  2,400  this  current  must  be 
in  pressure  by  400  volts.     Only  one  booster  or 


|Mormtf  is  necessary  to  either  raise  or  lower  the  pres- 

^lod  it  need  only  be  large  enough  to  transform  the 

lot  multiplied  by  the  difference  in  pressure  between 

itioaystems.    The  two  earthed  or  negative  mains  are 

I  together  by  a  permanent  metallic  connection.     The 

of  ihe  transformer  ia  connected  between  the 

I  aides  of  the  2,000  and  2,400  volt  mains,  and  the 

ia  joined  acroas  either  the  former  or  the  latter 

^  as  ahown  in  the  diagram.    The  ratio  of  the  turns  of 

ibmafcmner  depends  upon  the  pressure  of  the  mains  to 

'  \  the  primary  is  connected.     If  to  the  2,400-volt  side, 

intio  will  be  6  to  1;  and  if  to  the  2,000-volt  side, 

itol.   For  supplying  from  the  2,000-volt  district  to  the 

vith  the  connections   as    shown  in  the  diagram, 

iS^OOO^olts  in  the  primary  will  induce  400  volts  in  the 

*  17  o(  the  transformer  and  add  thia  pressure  to  the 

b  thus  deUvering  current  into  the  mains  at  2,400  volts. 

an  applying  from  the  2,400-volt  side,  no  connections 

pva  to  be  altered  in  anyway.    The  transformer  in  this 

PKoAfiaa  opposing  KM.F.  of  400  volts,  and  the  result 

»Q0O  volti  on  the  2,000-Tolt  side.    Care  should  be  taken 

haoaasetiog  op  the  tnosformer  to  see  that  the  windings 

h  the  right  direction,  otherwise  there  would  be  a  rise 

Mauiu  g^ivea  instead  of  a  fall,  and  vice  versd     It  is,  of 

,  wawwlial  that  the  periodicities  of  the  two  systems 

i  be  the  aaaae.    The  terms  positive  ( + )  and  negative 

■*][iBn  oaiy  used  for  the  purpoae  of  illuetration.   A  motor-  | 


generator  may  be  used  on  continuous-current  systems  in 
exactly  the  same  way  as  indicated  above. — T.  A.  Locke. 

Answer  to  No.  51  (awarded  Ss.). — By  the  wording  of  the 
question,  I  take  it  that  the  2,000-volt  supply  is  required  to 
be  "  boosted "  up  to  the  2,400-volt  pressure  of  the  other 
station.  The  best  and  simplest  arrangement  for  doing  this, 
one  that  gives  absolutely  no  trouble  in  practice  and  requires 
no  attention,  is  to  connect  in  the  feeder  or  feeders  which 
convey  the  current  from  the  low  pressure  to  the  high,  what 
is  known  as  an  augmentator  or  "  booster  "  transformer.  It 
should  be  fixed  at  the  generating  end  of  the  feeder,  in 
order  to  secure  the  economy  of  the  augmented  pressure 
in  transmission.  The  following  diagram  shows  the 
windings  of  the  transformer,  and  how  they  are  connected. 


aooo  voLTA 


The  secondary  winding  is  connected  in  series  with  the 
feeder,  and  the  primary  as  a  shunt  across  the  two  mains. 
The  transformer  should  be  designed  equal  to  the  carry- 
ing capacity  of  the  feeder.  If  the  feeder  is  intended  to 
carry  100  amperes,  and  the  increase  of  pressure  required 
ia  400  volts,  then  the  capacity  of  the  transformer  must  be 
40  kw.,  but  the  copper  in  the  secondary  must  be  of  suflScient 
cross-section  to  carry  the  whole  current  in  Uie  feeder 
(100  amperes)  instead  of  20  amperes,  as  would  be  the  case 
in  an  ordinary  40-kw.  transformer  of  the  same  voltages. 
In  fact,  any  transformer  of  the  proper  primary  and  secondary 
voltages  (2,000 — 400)  can  be  used  as  a  "  booster,"  provided 
the  current  in  the  feeder  does  not  exceed  the  current- 
carrying  capacity  of  the  secondary  winding  of  the  trans- 
former. Of  course,  the  small  adjustment  required  to  bring 
the  two  supplies  perfectly  equal  in  voltage  can  be  done  on 
the  fields  of  the  alternators  supplying  the  current  This 
arrangement  will  allow  of  the  two  systems  being  run  in 
parallel  if  necessary,  but  it  would,  no  doubt,  be  best  to 
keep  the  two  supplies  separate  for  other  reasons.  If  it 
were  desired  to  send  current  from  the  2,400-volt  supply  to 
the  2,000-volt  system,  the  same  "booster"  could  be  made 
to  reduce  the  pressure  by  arranging  a  change-over  switch 
to  reverse  the  primary  connections  of  the  "  booster."  Then 
you  would  have  the  transformer  reducing  the  pressure 
400  volts  instead  of  increasing  it  to  an  equal  extent. 
If  the  two  supplies  are  on  the  direct-current  system, 
continuous  -  current  boosters  would  be  required.  The 
revolving  armature  of  the  booster  would  be  connected  in 
series  with  the  feeder  in  the  same  way  as  the  alternating 
booster  shown,  and  designed  to  carry  the  maximum 
current  the  feeder  is  expected  to  transmit  The  field 
would  be  connected  shunt  across  the  two  conductors  of  the 
feeder,  or,  better  still  (owing  to  the  high  E.M.F.  and  great 
length  of  wire  that  would  be  needed  on  the  magnets), 
excited  from  a  battery  of  cells  which  are  almost  invariably 
in  use  in  a  direct-current  station.  A  rheostat  should  be 
connected  in  the  field  of  the  booster  to  regulate  for  the 
varying  E.M.F.  of  the  battery  and  armature  reaction,  and 
which  will  also  enable  the  pressure  to  be  varied  indepen- 
dently of  the  generators.— J.  P.  B. 

Qiteetion  No.  52. — On  a  three- wire  direct  system,   how  is  it 

possible  to  tell  the  actual  amount  of  *' earth"  on  -4-,  0, 

and  —  mains  at  the  generating   station  without  shutting 

down  any  portion  of  the  system. 

Best  Answer  to  No.  52  {awarded  10s.). — ^Let  x^  y,  and  z  be 

the  full  resistances  of  the  -h,  0,  and  -  main  respectively 

(Fig.^1),  and  let  Y^,  Y^  and  Ygbe  the  potentiate  of  the  three 


SOi 
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Let  Y  be  the  potential  differeace  between  the 
poeitiTe  outer  and  the  middle  main,  and  suppose  also  that 
V  is  the  potential  difference  between  the  negative  outer 
and  the  centre  main.  We  shall  first  prove  the  most  con- 
venient method  of  measuring  the  insulation  resistance,  F, 
of  this  network,  and  we  shall  then  show  how  to  get  two 


other  eouations,  which  will  enable  us  to  find  a:,  y,  and  z 
saparatelj.    From  Fig.  1  we  get  by  Kirchhoff's  law  that 

V        V        V 

ll    +    -1.2    +  _3  ^0. 

X         y         z 

Also,  since  Vi-Vj  +  V,  and  V3  =  V2- V,  we  easily  deduce 
that  y^  the  potential  of  the  middle  conductor,  is  given  by 
the  equation 


.Iiii).'(^_i) 


X      y       z 


1 
F 


(1) 


where  F  is  the  insulation  resistance  of  the  network. 
This  e<]^uation  enables  us  to  prove  the  well-known  method 
of  finding  F  described  below.  Connect  the  middle  con- 
ductor to  earth  through  an  ammeter  in  series  with  a 
resistance,  R,  and  note  the  current,  C^,  indicated.    Shunt 


Ammeter 


the  ammeter  and  resistance  bv  a  resistance,  R  (Fig.  2),  and 
note  the  current,  C,,  indicated     Then 

F-  R   fi-^g  » 
2C,-C, 

To  prove  thia,  we  notice  that  in  the  first  cMe 


RC, 


!(H) 

F       K 


(2) 


*  CompM*  •lao  "  The  IjOMllwittoB  of  FmIu  on  iSloctde  Light 
Maiaa,"  V'-  C.  lUpbed,  pp.  51  and  174. 


and  in  the  second  case 


V",-RC,= 


(h-\) 


i+2 
F    R 


^'^  2a-c,- 


Dividing  (2)  by  (3) 

C,  _F    R 

C,      11 

F^R 

In  this  method  of  finding  F  a  voltmeter  or  a  galv 
ran  be  used  instead  of  the  ammeter,  the  formula  r 
the  same. 
We  have  now  got  one  equation  connecting  x,  y 

namely, 

X      y      z      Y 

To  get  two  others  without  shutting  down  an, 
of  the  system,  we  might  proceed  as  foUows  :  Dimi 
voltage  between  Y^  and  V,  (say,  2  per  cent)  to  V, 
new  value  of  Vj  is  given  by  the  equation — 


Y'«+_y'+^'? 


V  -V 


I-  0 


Similarly,  by  diminishing  the  voltage  l»etweer 


V3  to  V,  we  find 


T 


-0 


In  equations  (5)  and  (6),  V,  and  Y%  must  be  f 
an  electrostatic  voltmeter. 
From  (5)  and  (6)  by  subtraction  we  easily  find 

^      V'*  -  V« 
a-  =  F  - 

V%  V  -  V,  V 

Similarly,  we  can  find  z  and  then  y  follows 
We  have  thus  shown  how  to  find  the  fault  resi 
each  main  individually  without  interrupting  the  s 
J.  C.  R. 

Afitwer  io  No.  52  (atDorded  &«.). — ^Tba  sj 
measuring  leakage  by  tne  two -lamp  method  i 
avail  in  this  case  assuming  the  middle  wire  eartt 
they  will  always  glow  wiUi  the  same  intensity  1 
across  the  two  outers.  The  same  also  applies  w 
meters  are  substituted  for  lamps.  The  following 
can  be  used  with  the  working  current  and  does  1 
the  supply.     Below  is  the  wondng  diagram. 


/©i 


'^SJM 


The  insulation  resistances,  R|  and  R^  can  be  e 
amount  of  earth  on  the  outer  +  and  -  mains  i 
want  to  measure.  R  is  a  fixed  and  r  a  variable  n 
both  of  which  are  known,  and  G  is  the  nlviiMNi 
whole  being  arranged  in  the  form  of  a  bmge  diag 
the  pressure  of  the  supply  taking  the  pbee  of  tbi 
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lethod  of   working  is  to  adjust  r  till  there  is  no 
ion  on  the  galvanometer.    Then  we  know  that 

R    Rj 

^  shunt  R^  with  a  known  resistance  of  x  ohms  and 
id  just  r  till  there  is  no  deflection  on  the  galvano- 
r  becomes  r^  now. 

R    Ri+^- 

mtting  the  value  of  R,  ^^  terms  of  R^  we  get 

is  the  insulation  of  the  +  outer  main  to  earth, 
resistance  of  the  ~  outer  main  to  earth  is  obtained 


|i.from 


which  R, 


^RRi_ 


he  first  balance,  ^ 
R 
I. 

oer  to  No.  52  (awarded  Bs.). — The  lamp-signal  method 
acting  "  earths  "  on  mains  is  usually  employed,  but 
)t  indicate  the  actual  amount  of  "earth''  on  any 
lar  main.  In  fact,  the  only  thing  it  indicates  is  the 
ice  in  the  amount  of  "  earth  "  on  the  two  mains,  or 
e  potential  difference  to  earth  of  the  two  mains  is 
le  when  the  lamps  are  equally  bright  The  lamips 
nected  as  follows : 


9 


ngenious  method  has  been  invented  by  Mr.  A.  B. 
i,  of  Liverpool,  by  which  it  is  possible  to  indicate 
rent  leakage  to  earth  on  any  of  the  three  mains  in 
•wire  feeder.  It  consists  of  a  small  soft-iron  ring, 
irhich  many  turns  of  thin  copper  wire  are  wound, 
lading  main  has  one  of  these  rings  slipped  over  it, 
lie  free  ends  of  their  coils  connected  to  sensitive 
imeters.  The  steady  flow  of  a  direct  current  in  the 
bas  no  effect  on  the  coil.  When  testing  for  "  earths  " 
ulated  pole  is  intermittently  put  to  earth,  and  the 
the  galvanometer,  due  to  the  induction  in  the  coil 
by  tne  leakage  current,  is  noted.  The  following 
will  give  an  idea  of  the  construction  of  the 
tes. 

,  if  the  scale  of  the  galvanometer  be  calibrated  in 
8,  it  is  possible  to  indicate  the  actual  amount  of 
I  on  any  particular  main.  One  drawback  to  the  use 
method,  to  enable  the  fault  to  be  located,  is  that 
^buting  network  has  to  be  split  up  so  that  a  portion 


may  be  supplied  separately  by  each  feeder.  It  is  also 
possible  to  find  out  roughly  the  amount  of  *' earth"  on  a 
system  by  the  feeder  ammeters.    If  the  opposite  pole  to 


Galvo  . 


that  on  which  the  ammeters  are  connected  is  earthed,  you 
can  both  tell  roughly  the  amount  and  the  district  in  which 
the  fault  is,  by  noticing  the  deflections  on  each  of  the 
ammeters. — J.  P.  B. 


ELECTRIC  LIGHTING  AT  SUNDERLAND. 


The  following  report  by  the  borough  electrical  engineer 
(Mr.  J.  F.  C.  Snell)  on  the  needed  extensions  of  the 
Sunderland  electric  lighting  station  has  been  passed  by  the 
Council.    The  report,  dated  Feb.  25,  reads  as  follows  : 

The  ^owth  of  demand  for  electricity  is  each  that  f  artlier  exteo- 
sions  are  neceMary,  as  will  be  seen  from  the  acoompanyinf^  Table  A. 

To  the  present  date  the  number  of  lamps  connected  has  increased 
to  20,411,  as  against  19,177  in  December  laat,  or  an  increase  of 
1,234  in  two  months,  to  which  most  be  added  some  800  more 
applied  for.  The  number  of  consumers  has  also  increased  from 
170  to  191.  In  preparing  the  designs  and  estimates  for  the  same, 
I  propose  that  the  Locu  Government  Board  be  memoriidised  to 
sanction  a  loan  which  will  meet  our  requirements  during  the  next 
three  years.  This  will  enable  extensions  to  be  made,  step  by  step 
with  the  demand,  without  waiting  each  time  for  the  sanction  to 
borrow  the  neoessfry  capital.  The  accompanying  Table  B  gives 
the  estimated  power,  units  sold,  working  expenses,  sinking  fund, 
and  revenue  to  the  end  of  the  year  1901. 

The  works  costs  can  be  worked  out  with  a  fair  amount  of 
accuracy  ;  the  sinking  fund  is  based  upon  the  mean  capital  outlay 
for  year  ;  and  the  interest  is  taken  at  present  rate.  Ck)mplete  plans 
are  provided,  showing  the  extensions  of  buildings,  plant,  pipework, 
etc.  I  recommend  the  adoption  of  either  Lancashire  or  Galloway 
type  boilers,  after  careful  consideration  of  all  other  types.  The 
site  chosen  is  a  convenient  one  ;  it  necessitates  a  few  alterations  to 
the  existing  trenches,  and  the  removal  to  another  place  of  the 
present  tank.  Ground  space  is  becoming  valuable  at  the  station, 
and  this  scheme,  I  submit,  makes  the  most  of  our  area,  and  delays 
the  pulling  down  of  Dunning  House,  and  a  considerable  amount  of 
extension  to  the  engine-room  wall.  The  whole  of  the  details  of 
pipework,  etc.,  is  shown  on  the  plans.  I  also  recommend  the  con- 
struction of  a  large  underground  tank,  so  that  a  sufficient  reserve 
of  water  may  be  available  in  case  of  accident  to  the  company's 
mains ;  and  the  fitting  to  our  existing  cast-iron  tank  of  the 
necessary  apparatus  for  softening  the  feed  water,  similar  to  the 
plant  I  have  recommended  the  Borough  Asylum  Ck)mmittee  to 
adopt,  and  which  is  working  so  well  at  Messrs.  Richardson's  mill. 
The  existing  softener  is  much  too  small  for  our  present  require- 
ments, and  could  be  sold.  A  set  of  workshop  tools  is  also  provided 
for  in  the  estimate,  so  that  the  majority  of  our  repairs  can  be 
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r  ending 

No.  of 
consumers. 

8-c.p.  lamps 

T»^.^..A         Maximum  load, 
Increase.      |         ^.H.?. 

1 

Increase. 

Capacity  of 
station,  E.H.P. 

Capacity 
(E.H.P.)  deduct- 
ing stand-by. 

1896  

1897  

1«98(E)  ... 

113 
170 

11.289 
19.177 
23,750 

7,888 
4,573 

294 
499 
630 

205 
131 

345 
480 
715 

210 
345 

480 

TABLE    B. 

c 

Electric 

H.P. 
required. 

Total  units 

estimated  to  be 

sold. 

Estimated  total 

capital  outlay  to  end 

of  year. 

Working  and 
sleeping  costs. 

Sinking  fund 
and  interest. 

Total  costs. 

Revenue. 

Net  profit 
for  year. 

• 

m 
t 

690 

800 

1,000 

418,550 
529.470 
660,960 

£ 
46,300 
56,000 
69,000 

£ 
3580 
3,860 
4,360 

£ 
2.370 
3,180 
3.700 

£ 
5.950 
7,040 
8,060 

£ 
6.055 
7.800 
9,430 

£ 

106 

760 

S(^ 
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OArHad  oot  in  the  itatioo.  I  have  looked  forirard  mmxty  years  in 
ddiigciini;  theeo  extennioos,  no  that  the  station  may  tiltimately  be 
completerl  on  a  b««ii  of  tiaiformity  and  economy.  The  eetimate 
for  ail  re«|uiretuenUt  to  the  end  of  19<)1  19  as  follows  ; 

Buildin^fl,  Dues,  trencher,  roof,  undor^^round  tank,  en^fine 
foundattona  ...,,.    £2,060 

Three   new  boilorv,  feed   pump,   water  softener,  and  all 

pil>ework ..,.., ., 3,9ri(» 

Two  new  tteara  dynamos,  Nos  9  and  10^  with  all  piping, 
cabieii«  etc.  ;  two  balanoing  transformeroi  extensions  to 
switchboards,  etc ..,.,.., .».*  .,*.,,.      6,3*><) 

Lathe,  drilling  machine,  and  other  toob  and  ioairumenta...  178 

Total .,..,......, £I2,?2» 

For  oar  immediate  requirements  the  buildini^s,  tank,  two 
boilers,  ft^ed  pump,  and  one  new  steam  dynamo  I  No«  9)  will  only 
be  roquire*-!,  at  an  estimated  cost  of  £7,>*0«X  I  must  urge  ufjon 
the  committee  the  importance  of  gettin^r  the  water  softener, 
buildings,  and  boilers  especially  in  time  for  next  w interns  toad,  as 
the  demand  is  increasing  so  rapidly. 

Section   II— Maijcs* 

The  propoaod  lightini;  of  the  workhouae  has  raided  the  «|aG«tion 
at  to  the  best  method  of  reaching  that  district.  The  station  now 
tuppiies  energy  by  two  distinct  systems— viz  ,  direct -cur  rent,  low 
tension,  and  alt'ernaiing-currenb  high  tension  (for  the  residential 
district).  At  the  time  when  the  station  was  tirst  built,  I  may  say 
that  Prof.  Kennedy  bad  barely  an  alternative  to  this  arrangement ; 
but  since  then  the  Bo<wrd  of  Trade  has  raised  the  limit  of  low 
tension  to  twice  its  former  tif^ure  and  this  doubling  of  pressure 
givss  the  following  advantages:  (i)  the  existing  mains  will  cany 
four  times  the  energy  they  now  do,  with  the  same  limits  of  length 
and  fall  of  pressure;  (2j  the  radius  of  supply  may  be  doubled 
while  conducting  the  same  energy  as  at  present,  and  still  have 
only  the  same  toss  :  (8)  by  doubling  the  radios  of  supply,  of  course 
the  area  of  iupply  is  quadrupled. 

The  advaniagee  of  direct-ourrent  supply,  as  compared  with 
altemattni^'Current  high  tension,  are:  (I) simplicity  and  reliability  : 
(2)  avrailability  for  motors  and  for  storaife  ;  (3)  more  eflieient  and 
simple  methods  of  public  arc  lightintr  ;  (4)  ^afer  handling.  And 
to  this,  in  our  particular  case,  may  be  added  a  fifth  and  most 
important  advantage — vix,  : 

The  uniform  supply  to  all  pikrti  of  the  town,  implying  Ki'O&toi' 
efficiency  and  reliability  and  lees  working  costs*  An  irtctdenUl 
advantage  will  be  that  the  same  pressures  for  both  lighting  and 
tramways  will  be  obtained.  The  alternating  plant  is  gradually 
being  loaded  up,  and  I  ex(>ect  will  be  loaded  up  by  the  year  IIKXL 
Instead  then  of  adding  to  this  plant,  I  propose  to  serve  that  di-'- 
Iriot  by  direct  current,  and  to  lay  a  feeder  (in  the  eiisting  conriuits 
which  convey  the  high  tension  cable)  to.  say,  the  corner  of 
Bolvodere  and  Stockton  roads,  looping  up  the  now  isolated  pieces 
of  distributing  mains  ;  a  much  more  reliable,  safer,  and  more 
economical  system  will  thus  be  provided  ;  a  24  hours*  supply  given 
with  economy  to  all  consumers,  residents,  and  others  alike  ;  and 
the  whole  supply  will  be  derived  from  one  system  instead  of  two, 
It  must  be  distinctly  understood  that  I  do  not  propose  to  do  this 
yet ;  but  I  shall  require  your  sanction  to  this  scnome  to  enable  me 
to  pave  the  way  gradually  for  the  change.  I  am  confident,  af&er 
the  mo^t  careful  and  lengthy  consideration  of  the  matter,  that  this 
will  be  the  best  system  for  8underland,  both  immediately  and 
when  considering  the  future.  The  alternating  plafit  could  still  be 
made  use  of  for  pioneering  another  district— ^.j,  Roker— until 
•neb  time  as  that  outside  system  had  grown  to  such  an  extent  as 
to  warrant  its  transference  to  the  general  system.  It  may  be 
neoeeaary  when  effecting  this  change  (nnlees  some  arrangement  is 
arrived  at  between  the  Corporation  and  the  consamers)  to  change 
the  lamps  in  most  of  the  consumers'  premises,  and  to  effect  some 
minor  alterations  therein.  The  cost  will  not  be  large,  compared 
with  the  very  great  advantages  otherwise  obtained.  I  wi^h  to 
point  out  that  the  preieiit  mains  will  carry  from  three  to  four 
times  the  amount  of  energy  without  increase  of  seetioo  by  this 
method,  and  therefore  a  \ery  great  saving  will  tbut  be  eluKited. 
The  city  of  F^dinburgh  is  effecting  a  complete  change  to  thin 
svstem  under  Prof.  Kennedy's  ad  vice,  and  the  cities  of  Aberdeen, 
Belfast,  and  Bradford  also. 

Ki tensions  of  feeders  in  present  district  raqolr«d  at  ODOe, . .  ^rj 5 

Mains  to  the  workhouse    ,.,.., **„,,•*•«**•»*#*•••>(.•.««•».  "0 

New  feeder  to  residential  diitriot  »  „.„,,.,,,.  i,  •  m 

Three  years' ordinary  exteoeioos  of  mains  and  senrioea, 

loeters,  etc 7,000 

Allowance  for  new  lampe  and  alterations  to  oonsumers' 

wiring  In  certain  oasei , ., ,.,  i,(KH> 

Total  ...„.^ £12,540 

SVMMAKY  ni. 

I  therefore  recommend  to  your  consideration  ^(1)  that  the  l/>cal 

^Oov#mmen'  ^       '  ho«sked  to  sanction  a  further  loan  of  £*JG,iNXi 

ralaoirif  j>urpoees«  to  carry  out  the  foregoing;  scheme  ; 

^(i)  thai*  eu  ,--       J  the  aanction  of  the  Board,  the  Council  be 

Mkad  to  grant  ioavo   to   borrow  £10,iX)0  for  immediate  require 

oiante  ;  (3)  thai  I  be  em  (towered  to  draw  up  specifications  and 

^jOall    tenders    for    two   I^Anca^hire  or    c^Alloway  boilem    and  all 

Ipmg  and  acceesoriee,  one  new    SVeir's  pump,  one  new  sieam 

Voamo,  oofDplela  wlih  piping,  eta,  and  two  motor  tran»fonii«n  ; 

i)  lliat  I  be  aatiiodaaa  lo  take  steps  so  that  the  chango  to  Iba 

l^volt  systam  may  be  afiaoted  in  the  spring  of  iH\^,  sobjsct  ta 

tba  a|»proval  of  thf  Board  ol  Trade, 


ELECTRIC  LIGHTING  AT  STISUN& 
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The  following  report  by  Mr.  It  F,  VoHte  00 
power  available  at  Touch  for  tho  eloctric  light' 
was  Bubmitted  to  ibe  Police  €k>mmi6fliotiofi  f 
Committee  on  the  llth  toBU  1 

To  the  Town  Clerk  of  Stirling,— Dear  Sir,— In 
instrnctions  received  from  you,  I  herewith  bare 
mttting  my  report  on  the  water  power  at  tha  Toai 
connection    with   the  electric   lighting  of  Stf 
careful  levels  ta.ken   with  the  following  reaolte  :  ( 
of  the  water  in  the  filters  to  the  level  o7  the  watar  in 
tank  there  is  29ft.  hesd  ;   (2)  from  the  water  level  in 
pond  to  No.  2  reservoir  there  is  223ft.  head ;   (^)  ffoa 
level  in  the  settling  pond  to  Ko.  3  reearvoir  thara  i« 
and  (4)  from  the  water  level  of  No.  3  to  the  wal 
there  is   1 28ft.     In  every  case  the  level  has 
surface  of  the  water  when  the  reservoirs  aie 
reservoir  there  is  a  short  length  of  Kin.  pi^ie  ;   I 

a  I5in.  pipe,  and  this  again  at  a  lower  level  is  oom      

pipe,   which  terminates  with  a  valve  cantroUing  tll# 
water  into  the  settling  tank.     Again,  from  No.  3 
settling  tank  a  pipe  of  uniform  diamatar  of  l2io.  ii  laid 
way     The  whole  of  the  witer  consumed  in  Surhog 
theee  pif^es,  with  the  exception  of  a  very 
burn,  which  supply  is  gathered  below  the  raeifvoira* 

From  meter  readings  that  have  been  taken  over  a, 
period,  I  find  that  the  average  water  supply  of  Si' 
taken   at  one  and   a  half   million  gallons   jjor  d 
quarter  of  a  million  (r«>llons  to  be  supplied  fcom  the 
sources  outside  the  reservoirs,  leavrs  one  and  a 
gallons  to  pass  through  the  pipes  from  No.  2  and 
to  the  settling  tank.     With  the  jiormisaioa  of 
miss  loners  I  propose  to  oontinne  the  I2in.  ptpea 
nate  at  the  settling  tank  to  a  point  whara  a 
turbine- house  exists  cloee  to  the  filter*.     By  thie 
obtain  an  additional  bead  of  29ft.,  and   the  waia 
through  the  turbines  would  How  into  a  distribuitaK 
into  the  filter  beds  as  at  preeent.     Taking  tha  on 
millions  per  day  to  be  equivalent  to  l^  eaUo 
Messrs.   (Gilbert  Gilkee  and   **'^     1*^  Iranlicaogii 
and  mannfactarersof  the  U^ '  uesThomaoa'e 

are  prepared  to  gnaran  tee  ^  ^  on  tba  tarbliift. 

allowing  for  all  losses,  51  b,h«p  from  the  pipe  1 
and  47  b.h.p*  from  the  pipe  leadrnff  from  No.  7 
to  obtain   the   beat  result*  'e,  it  woold 

draw  on  No.  3  as  much  as  po'  <  I  reeomiaaod  ti 

should  be  fitted  with  a  turbines  vnim  will  ba  ooapW 
dynamo,  thus  forming  a  duplicata  plant.     Thm  valvat 
the  supply  to  the  turbines  can  be  regaUtad  in  tba 
tho^e  which  now  regolata  the  supply  lo  the  satl" 
the  Sow  of  water  into  the  filters  will  not  ba  in 
from  what  it  is  at  prasaat.     The  valves  also  wUl 
that  the  two  turbines  can  be  worked  trxim 
maximum  54  b,h  p.  guarantee  I  by  the  tarblna 
dynamo  makers,  Messrs.   Laurence,  Soott,  and  Oa, 
undertake  to  deliver  (K)  par  cent,  into  tba  eablae  ia 
electric  energy. 

The  cable  which  I  reeommeiid  is  thai  aiaao(aoiaf«l 
British  Insulated  Wire  ComDaoy.  of  i^rtaooU  Ulie  Una  aa 
to  supply  and  lay  the  cable,  aselaaiva  ol  tnmk  vat^ 
guarantee  its  satisfactory  working  for  tKraa  jreate  1  aadjl 
undertake  to  transmit  the  elactric  power  to  8tlrllait«  *^fl 
^  miles,  with  a  loss  not  esoaadiog  13  pm  aaal.,  taklBf  fl 
current  when  charging  the  aoouoralalor,  aad  U^  |ter  aeal. 
increased  current  when  lighting  dtraet. 

With  regard  to  the  accumulator  houaa,  t  propoaa  to 
buildint;  formerly  used  aa  the  butter  varkai^  I  batasa 
the  dimensions  of  this  to  a  finn  of 
vi£.,  the  Chloride  Electrical  Storaga  Sjpadfitaila, 
they  find  that  the  spaoa  wilt  ba  mapim,  Tbair 
i!upf(ly  and  erectioa  of  a  battary  of  »0  oaUi^  w^ob  vH  ^ 
of  dealing  with  a  maximQm  load  of  30i  aapMi  fat  Hbm  I 
4,51 4  lamps  alit^ht  at  one  time  for  thraa  hotita.  Darsaf  4 
af  maximum  load  the  dynamo  cufraiiV— >vla.|  ~^ 
callable  of  ligh  tin};  1 , rri2  lam ^mi.  The  combised  plasit,  \htm^ 
be  capable  of  dealing  with  5,53Q  tamps  alifii(  al 
put  IS  shown  by  experience  to  be  capalila  af 
0,000  lamps  oonneoiad,  aad  this  Is  a  lilr 
of  U^mp-  **^'**  --^"i^  be  taken  up  ia 
of  thii  :  ttotaga  battaty  gaafaaiea  ia 

the  diM  .^  71^  per  Q«aL  ef  llfea 

at  StirlttiK*  »^'*d  also  to  maintain  tha  baUary  lo  wUkia 
of  its  capacity  for  the  sum  of  £154  per  anaan^    Tlrieip 
must  be  considered  as  very  aatislaotory.  ae  il 
^  (ler  cent,  on  the  cost  of  tha  baUary.    (Saa  Sakaiala  L9 

The  toul  output  which  dia  eomblaed  plaal  le  oa|ii 
works  out  as  follows  t  Of  lba$4  b.kp,  i^vaa  by  Mia 
tAkint;  the  guarantaed  efllelaoey  of  list  dyaaaia  a%  i9f 
3a  256  watts  will  be  obtained  AUovti^  13 
cable,  HI  &I3  watu  will  be  delivarvd  aaatiaai 
la  tor  at  Stirling— that  is  to  say,  Td7,08t  wmtt-liaars  par 
Boatd  of  Trade  unit  Is  aqital  to  1,000  wmU-hemn.  f 
tbarafara.  757  a  nits  sapiiliad  to  Iba  half  j  wm  ^ut*  CM 
SEMkar*  of  iba  battary  goaraalM  la  diibar  ailo  ibi  4 
maine  76  per  oaQt.,  which  ffivat  an  araflaliia  Mpp^  ^ 
of  Trsde  oniu  per  day,    la  pnetim  humwm,  wa  eka 


ali^ari 
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m  this,  for  at  least  during  seven  hours  a  day  in  winter 
Mit  from  the  dynamo  will  go  straight  to  the  lamps  without 
through  the  accumulator,  and  therefore  the  25  per  cent, 
larging  will  be  saved.  There  will  be  a  slightly  increased 
le  cable  due  to  the  increased  current  when  lighting  direct, 
net  gain  will  not  be  less  than  50  units.  This  makes  the 
'Pot  of  the  combined  plant  available  for  the  electric  light- 
iirling  618  units  per  day,  and  this  output  may  be  con- 
imple  for  the  supply  of  current  for  8,000  lamps  in  the 
i  area. 

i  Outlay. — The  total  cost  of  the  guaranteed  tenders 
to  £3,940,  to  which  must  be  added  an  allowance  for  the 
Q  of  the  12in.  mains  to  the  turbine-house,  switchboard  and 
ig  instruments,  turbine-house  and  foundation,  and  fitting 
mmulator-house  witii  stands,  and  putting  same  in  repair, 
e  items  I  have  allowed  £650,  which,  with  engineer's  fee?, 
igs  the  cost  to  £7,000.  (See  Schedule  1.) 
fig  Expenses. — The  cost  of  working,  which  includes  wagef*, 
nd  maintenance,  is  amply  provided  for  by  an  allowance  of 
r  annum.  (See  Schedule  2.)  If  we  reckon  that  100,000 
yesLr  are  sold,  the  average  consumption  would  then  be 
9  per  day,  which  is  less  than  half  the  capacity  of  the  com- 
unt.  The  cost  of  generating  the  electric  current  works 
Mrly  lid.  for  each  unit  supplied  fthis,  of  course,  does  not 

>  account  interest  and  sinking  fund,  which  is  dealt  with 
e  bead  of  total  costs).  Although  I  understand  that  my 
I  confined  to  the  consideration  of  the  sufBciency  of  the 
wer  and  the  method  of  utilising  it  in  order  to  obtain  the 
ilta,  it  may  be  convenient  at  this  point  to  consider  shortly 
satlon  to  the  complete  scheme. 

CoHs. — The  cost  of  distribution  will  be  practically  the 
atever  be  the  method  adopted  for  generating  the  electric 
and  it  may  be  taken  at  £6.500  for  the  extended  area, 
ces  the  capital  outlay  for  the  extended  acheme  £13.5(X), 
wing  £675  per  annum  for  the  interest  and  sinking  fund, 
5  per  per  cent,  on  the  capital  outlay,  makes  the  total 
08t  on  the  undertaking  £1,325.  (See  schedules  2  and  3.) 
te. — Taking  100,000  units  as  the  number  to  be  sold  per 
ukI  charging  at  the  rate  of  4^d.  per  unit  (which  is  con- 

0  be  equivalent  to  gas  at  2s.  3i.  per  1,000  cubic  feet),  the 
produced  would  be  £1,875  per  annum,  thus  leaving  a  clear 
£550.  This  profit,  however,  will  not  be  realised  until  the 
ber  of  lamps  have  been  taken  up. 

ks. — I  have  now  shown  that  by  utilising  the  water  power 
ists  in  connection  with  your  Touch  reservoirs  you  can, 
noderate  expenditure  of  some  £13,000  to  £14,000.  deal 
ly  with  the  lighting  of  the  extended  area— viz ,  8,000 
onected — and  that  by  charging  for  the  private  lighting 
te  of  4id,  per  unit  there  would  be  a  considerable  surplus 
«  the  total  number  of  lamps  have  been  taken  up.    It  may 

1  that  the  quantity  of  water  now  taken  by  Stirling  is 
y,  and  that  in  the  future  means  may  be  adopted  to  restrict 
mt  waste  in  the  town.     In  that  case  the  present  supply  of 

a  half  million  gallons  may  be  curtailed.  A  little  con- 
n  will  show  that  even  if  economies  are  carried  out  they 
affect  in  the  least  the  power  that  is  available  from 
orvoirs.  If  the  present  waste  in  Stirling  is  stopped,  it 
Hy  follows  that  the  overflow  from  your  reservoirs  will  be 
1.  The  waste,  therefore,  will  only  be  transferred  from 
to  the  reservoirs,  and  it  may  as  well  be  utilised  in  the 
as  pass  to  waste  down  the  burn.  From  data  recorded 
iDfliderable  period,  it  is  proved  beyond  question  that  the 
lupply  from  your  catchment  area  and  rainfall  is  capable 
:  the  quantity  of  water  required  for  the  turbines,  and  in 
lection  I  quote  from  the  report  sent  to  me  by  Messrs. 
Gilkes  and  Co.  as  follows  :  **  From  the  recording  meter 
I  we  find  that  the  daily  flow  from  the  reservoirs  to  Stirling 
1,500,(X)0  gallons.  A  very  trifling  proportion  of  this  goes 
settling  pond  without  passing  through  the  reservoirs.  At 
S5O,00U  gallons  flow  daily  from  the  reservoirs  to  Stirling 
reoeivea  from  you  figures  showing  the  amount  of  water 
eeervoir  monthly  for  four  years.  These  figures  have  been 
mt  diagratnmatically — we  enclose  the  diagrams— and  you 
Jiat  it  is  safe  to  assume  a  constant  supply  of  1,250,000 
The  quantity  is  large  for  a  town  like  Stirling,  and  less 
used  some  day,  but  as  we  are  clearly  informed  that 
the  water  is  needed  for  the  town  or  not,  it  may  be 
down  to  the  filter  beds,  it  does  not  matter  how  much 
asee.  What  it  has  used  in  the  past  proves  that  the 
1 1,250,000  gallons."  This  clearly  shows  that  whether  the 
ir  Stirling  is  diminished  or  not,  the  power  available  will 
beted. 

knw.— I  have  only  dealt  so  far  with  the  power  that  can  be 
from  the  reservoirs  Nob.  2  and  3,  utilising  the  two  12in. 
It  are  already  laid  from  them  to  the  filters.  By  utilising, 
the  supply  from  No.  4.  the  largest  and  highest  reservoir, 
)  per  cent,  additional  power  can  be  obtained.  The  cable 
tipoee  should  be  put  down  in  the  first  instance  will  be  of 

>  size  to  carry  the  increased  current,  and  there  is  sufficient 
the  aocumuiator-house  for  doubling  the  storage  capacity. 
ii  8,000  lamps  connected  is  a  large  proportion  for  the 
•f  the  inhabitants,  it  will  be  possible  by  utilising  the 
il  power  to  supply  current  for  other  4.000  lamps—i  e.,  a 
12,000  lampe  connected.  I  am  obliged  to  your  Town 
br  giving  me  this  opportunity  of  demonstrating  the  very 
ooomical  results  to  be  obtained  by  utilising  the  Touch 
Tbere  are  few  towns  where  the  electric  light  has  been 
id  at  less  cost  than  £3  per  lamp  connected.  In  many 
itod,  (jhe  rate  is  mach  higher.  By  this  scheme  the  rate 
■B  £2  per  lamp  oonneoted ;  and  your  outlay  will  therefore 


be  much  leas  than  in  other  towns  not  so  favourably  situated.  The 
principal  advantage,  however,  in  the  use  of  the  water  power  is 
due  to  the  great  saving  in  the  generating  expenses.  Not  only  is 
the  item  of  fuel  wiped  out  altogether,  but  the  other  items  of  expense 
connected  with  the  working  of  an  electric  supply  station,  such  as 
salaries  wages  of  workmen,  stores,  depreciation,  etc.,  are  reduced 
all  along  the  line.  This  result  is  due  to  the  great  simplicity  in 
working  of  a  combined  water-power  and  electric  storage  plant. 

It  may  be  convenient,  in  conclusion,  to  summarise  the  various 
points  referred  to  in  this  report :  (1)  The  Police  Ck)mmis8ioners, 
by  utilising  the  water  power  now  wasted,  may  obtain  a  constant 
guaranteed  output  of  54  b.h.p.  from  the  turbines,  which,  after 
allowing  for  losses  in  the  dynamo,  cable,  and  electric  stora^, 
is  capable  of  producing  a  supply  of  618  Board  of  Trade  units 
per  day.  This  is  sufficient  for  supplying  the  extended  area  with 
8,000  lamps  of  8  c.p.  connected,  or,  say,  one  lamp  for  every  two 
inhabitants  in  the  burgh.  (2)  The  aboVe  supplv  will  be  capable 
of  dealing  with  the  electric  lighting  of  Stirling  for  a  considerable 
time  ;  but  if  in  the  future  it  should  become  insufficient,  additional 
power  can  easily  be  obtained  from  No.  4  reservoir  capable  of 
dealing  with  4,000  more  Umps  connected  at  a  small  additional 
outlay.  (3)  After  making  a  liberal  allowance  for  working  expenses, 
interest,  and  sinking  fund,  and  taking  100,000  unite  per  annum  as 
the  number  sold,  the  cost  of  supply  works  out  at  3^d.  per  unit, 
equivalent  to  gas  at  Is.  8d  per  1,()00  cubic  feet. 

>Vhen  the  total  number  of  lamps  have  been  connected,  the 
selling  price  being  taken  at  4^d.  per  unit,  there  will  be  a  con- 
siderable surplus  to  the  Commissioners,  even  at  that  low  rate  ;  and 
as  the  Corporation  paid  between  £600  and  £700  last  year  for  gas 
for  public  lighting  alone,  they  would  therefore,  by  the  substitution 
of  electricity  for  gas.  have  it  in  their  power  to  make  this  scheme  a 
financial  success,  so  that  there  will  be  no  ultimate  loss  to  the  rate- 
payers, even  if  the  demand  for  private  lighting  for  the  first  year 
or  so  were  small.  I  may  add  tnat  if  the  necessary  consents  and 
way  leaves  be  obtained,  the  whole  work  could  be  completed  in  time 
for  the  coming  winter.  I  herewith  forward  for  inspection  a  plan 
of  the  proposed  arrangement  of  turbines  and  dynamos ;  lour 
diagrams  showing  monthly  condition  of  the  reservoirs  for  the  last 
four  years ;  a  drawing  of  a  curve,  showing  the  possible  output 
from  the  storage  station  during  the  heavy  winter  lighting  ;  and 
also  a  drawing  showing  the  available  space  in  the  butter  market 
arranged  for  the  accumulators.  I  also  send  a  section  of  the  double 
steel-armoured  insulated  cable  proposed  to  belaid  down  between  the 
turbine-house  and  the  accumulator-house  in  Stirling.  I  may  point 
out  that,  in  addition  to  the  guaranteed  results  of  the  various  manu- 
facturers, all  of  whom  are  of  high  standing,  it  will  be  necessary 
for  the  Police  Commissioners,  before  proceeding  with  the  scheme, 
to  first  obtain  the  consent  and  approval  {v  de  Clause  6,  Section  1, 
and  Clause  64  of  the  Stirling  Electric  Lighting  Order,  1895)  of  the 
Board  of  Trade,  who  will  send  their  electrical  adviser  to  Stirling 
to  make  an  inspection,  and  if  he  is  satisfied,  to  pass  the  proposed 
works.  (Signed)        R.  Frederick  Yorke. 

Schedule  No.  1. 
EstimcUe  for  CapUal  Outlay, 
Two54-h.p.  turbines,  with  frames,  suction  pipes,  delivery, 

and  erection £540 

Two  dynamos  « 380 

Switchboard 30 

Buildings  ^ 200 

Fittings,  etc. - 20 

Underground  cable— 3^  miles  concentric  ^/ig,  with  laying 

and  jointing 2,495 

Accumulators— 230  cells = capacity  308  amperes  for  three 

hours,  or  154  amperes  for  six  hours =4,466  lamps  for 

three  hours    2,525 

Stands  and  converting  buildings 100 

Allow  for  continuation  of  two  12in.  pipes,  with  laying  and 

jointing '. 200 

Allow  for  trench  for  cables  100 

Engineer's  fees  and  contingencies  410 

£7,000 
Allow  for  distribution — mains,  meters,  etc 6, 500 

£13,500 
Schedule   No.    2. 

Working  Expenses. 

Engineer    £180 

Assistant 100 

Labourer    52 

Waterman .« 52 

Present  waterman,  increase  in  wages 26 

Oil,  stores,  etc 26 

436 
Add  maintenance  of  accumulator,  £164  ;  and  maintenance 
of  other  plant,  £50 ., 214 

£650 
Schedule  No.  3. 

Repayment  of  Capital,  with  Interest, 

For  repayment  of  generating  and  distributing  plant,  with 

interest,  allow  5  per  cent,  of  total  cost  of  £13,500 £675 

The  committee  resolved  to  recommend  to  the  Commissioners 

that  it  be  remitted  to  them  to  see  whether  the  necessary  consents 

and  wayleaves  can  be  obtained,  and  to  report. 
The  Deputy  Clerk  read  the  following  note,  which  had  that  da; 

been  received  from  Mr.  Yorke  with  respect  to  extenaioDS. 
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THE  ELECTRICAL  ENGINEER,  Al^RlL  22,  ISfla 


'*In  the  evont  of  the  cheap  supply  enoouraging  the  ase  of 
electricity  for  Hghtiog  aod  motive  power,  etc.,  the  question 
M-lset  of  what  will  then  be  the  value  of  the  water  power  in  the 
event  of  a  larjfe  increase  in  the  denoand.  The  answer  i-i  that  itu 
value  will  be  very  m»terially  in  created ,  aa  it  will  then  be  ueed  to 
itA  fttUeit  extent  for  the  j^reater  part  of  the  year,  whereas  under 
tliA  S, 000  lamp  scheme,  it  will  only  be  used  to  ita  fuUeit  extent 
for  a  few  months  in  the  winter.  It  will  be  noticed  that,  although 
the  combined  water  ^lower  and  atora^e  plant  ia  capable  of  giving 
an  output  of  OH  units  per  day,  the  average  daily  consumption 
will  be  less  than  half  thi$  amount  if  only  I  IK). 00(1  unitfl  are  soldp 
which  ia  about  the  averatre  of  other  towniu  Taking  the  increased 
demand  for  the  electric  lighting  and  motive  power  to  be  equivalent 
to  the  supply  of  16,000  lampg  connected,  or  an  annual  output 
of  200,000  unite,  it  would  be  advisable  to  put  down  an 
ftuiriliary  plant  condisting  of  three  gas  or  oil  engines  of  50  h.p, 
each.  These  would  only  be  required  to  work,  say,  for  the 
four  winter  months,  and  two  of  these  would  be  working  and 
one  would  be  spare.  This  aux:il)ary  plant  in  connection  with  the 
accumulator  will  be  capable  of  doubling  the  output  {ut:..,  2()0,tXHJ 
units  per  annum).  It  would  be  worked  at  the  highest  efticiency^ 
beoause  it  would  only  be  used  for  lighting  direct  during  the  hour? 
of  besvy  load.  The  water  power  would  deal  with  the  light  loads 
and  the  charging  of  the  battery.  For  the  summer  months  about 
one-half  the  output  of  the  water  power  will  be  AufiBcient,  the  cost 
of  generating  being  l^d«  per  unit.  For  the  four  months  in  spring 
ftna  autumn  the  full  power  of  the  water  will  be  required,  the 
ooflt  of  generating  being  fd,  per  unit.  For  the  winter  months 
the  full  power  of  the  water  will  be  recjuired  at  jd.  plus  a 
eimilar  amount  from  the  gas  power  at  2d.  per  unit.  In  other 
words,  the  cost  of  generating  the  electric  current  for  the  whole 
12  months  works  out  an  average  of  l^d.  per  unit,  exclusive 
of  interest  and  sinking  fund.     The  cost  per   unit,   therefore,  for 

fenoratiog  the  electric  current  under  the  extended  scheme  of 
6,0OLf  lamps  will  be  lees  than  that  for  the  S,<)i)0  lamps  in  spite  of 
the  higher  cost  of  the  auxiliary  gas  f>ower  during  the  winter.  It 
will  be  easily  seen  that  the  reason  for  this  is  that  the  water  power 
is  working  at  Its  fullest  extent  for  a  much  longer  time  during  the 
year,  which  more  than  counterbalances  the  increased  coet  of 
generation  by  means  of  the  auxiliary  gas  power  during  the 
winter.  The  cost  of  wages,  salaries,  etc.,  will  not  be  increased, 
and  the  additional  outlay  for  the  increased  plant  will  only 
be  some  £1,6(j0,  exclusive  of  distributing  mains.  The  interest 
and  sinking  fund  will,  therefore,  be  increased  by  £75  per 
annum.  The  revenue,  however,  will  be  doubled,  and  it  will  be 
possible  to  supply  the  electric  current  at  a  much  cheaper  rate, 
say  3d.  per  unit,  which  is  a  lower  rate  than  that  charged  in  any 
town  in  the  kingdom,  being  etpivalent  to  gas  at  Is.  6d.  per  1,000 
cubic  feet.  And  should  the  demand  warrant  it,  even  this  low 
rate  will  probably  be  improved  upon,  or  a  special  rate  mav  be 
granted  for  the  use  of  power  for  motive  purposes.  It  is  evident, 
therefore,  that  the  bigger  the  demand  the  more  effective  and 
efficient  will  be  the  employment  of  the  water  power,  and  the 
cheaper  rate  at  which  the  electricity  can  be  supplied.*' 
Alter  discussion  the  matter  was  adjourned  for  a  time* 
Mr.  Tellewleea,  in  seoonding  the  adoption  of  the  committce'« 
recommendation,  called  the  attention  of  the  Commiseioners  to  an 
aalortunate  expreesion  in  a  letter  from  Prof.  Kennedy,  in  which 
ba  Mkid  the  action  of  the  Police  Commtseioo  in  this  matter  had  not 
been  oourteous  to  him.  He  was  very  sorry  that  Prof.  Kennedy 
fthould  have  thought  of  accusing  the  Commissioners  of  dtscourteey. 
He  certainly  had  never  heard  bim  spoken  of  except  in  terms  of 
the  highest  respect,  to  which  he  was  well  entitled,  but  at  the  same 
time  it  was  not  to  be  allowed  that  because  they  did  not  look  upon 
hla  laet  report  as  a  conclusive  one.  their  action  was  in  any  way 
discourteous.  Their  only  desire  was  to  see  that  the  best  scheme 
was  got  for  the  community. 

Kr.  Thempaoa,  speaking  later,  disputed  Mr.  Velio wlees's  state^ 
ment  that  the  Commiasiooers  had  done  nothing  detrimental  to 
Prof.  Kennedy.  The  Commissioners  had  put  him  aeidCf  and  called 
for  another  report^  and  that  was  to  Prof.  Kennedy  a  suthcient 
warrant  for  saying  it  was  not  a  usual  or  courteous  action.  Ho 
thought  the  Ck^mmissiooers  deserved  the  rebuke  that  was  contained 
in  the  letter.  In  regard  to  the  other  mattert,  Mr.  Yellowleee  had 
taken  it  for  granted  that  there  was  nothing  to  be  said  on  behalf  of 
the  Water  Commissioners,  but  be  trusted  they  would  take  steps  to 
satisfy  themselvei  that  nothing  would  bo  done  to  interfere  with 
the  water  supply  which  it  was  their  duty  to  conserve.  He  thought 
■ome  person  who  was  a  water  engineer  should  be  called  in  to  speak 
aa  to  the  capacity  of  the  reservoirs,  and  whether  it  would  be  tale 
to  tend  down  thii  water  at  all  season  p. 


repurchase  the  aoheme  as  a  going  eonoem^  but  l*« 
as  to  the  terms  of  purchase.  In  so  doi ng,  he  (Mr. 
the  parif^h  would  be  parting  with  a  valuable  4 
end  of  the  12  3*ears  would  have  to  pay  an  eoc 
£350,inX>-  to  get  it  back  again.  He  oonaiderwl  %hm  ^ 
do  the  same  as  St.  Paocras,  Shored  itch,  and  othar 
make  what  profit  it  could  for  the  benefit  of  the  rat 

Mr.  Mt  R.  Taylor  seconded  the  motion  in  a  very  J 
erratic    speech,    making    very    serioud    charges    of 
corruption   against    some  of    the   vestrymen,    whieb 
were  uncorrooarated  and  met  with  approval  only  by 


THE  HACKNEY  ELECTRIC  LIGHTING  ORDER. 


A  iarffo  and  rather  noisy  meeting  was  held  on  Monday  evening 
ftl  the  Town  Hall,  Mare- street,  Hackney,  called  by  the  ratepayers 
to  protoet  airainst  the  parting  of  the  electric  lighttoic  order  to  a 
^ivate  comjMiny.  Mr.  Geo.  Chambers,  J.P.,  ohairmati  of  the 
Vestry,  presided  over  the  meeting. 

Mr.  Deal  moved  the  first  re*olution  :  *^That  this  town's  meet- 
ing is  of  opinion  that  it  is  detrimental  to  the  Interests  of  the 
ftttmijirv  to  fkart  with  the  lighting  order,  and  therefore  reoom- 
modi  the  Vestry  to  reUin  the  order,  and  han/bf  taipbailoally 
protMle  iflaiost  any  aUempt  to  create  a  monopoly.  The  Electrio 
Ughliag  OMu&ittae  raeomtaioded  that  the  order  should  be  glvao  to 
a  pitvala  oompaity  ai  (bt  Vailry  wart  anable  to  earry  it  out  them* 
•alves^  and  tben  at  tha  ajipiration  of   1:2  yaan  the  V^aetry  to 


the  hall  crowded  with  members  of  the  Folk's 
cratic  Federation. 

Mr,  Henry  Hallaad,  on  behalf  of  the  joint  commit l<t»  I 
place  arguments  and  figures  before  the    meeting  s^a' 
grounds  upon  which  the  committee  had  oome  to 
but  the  meeting  did  not  appear  to  want  facte,  and 
him  a  fair  hearing. 

The  resolution  was  put  and  declared  by  Uia 
carried  by  500  to  3.    A  deputation  was  than  alaoiad  ol9 
men  to  wait  upon  the  Hackney  Vestry  to  ooovay  tlia 
resolution,  and  also  that  a  copy  of  the  roeolatioo  ba  f 
the  Board  of  Trade,  and  asking  for  an  extansioii 
order. 

At  the  V^estry  meeting  held  on  Wednesday  araalaK*  I 
reassembled  in  committee  to  consider  the  icAot  rapott  of  I 
mittee,    and    after    considerable    dJeoaMJoo    Mr.   J. 
succeeded  in  carrying  a  resolution  for  the  matter  to  tia  i 
in  open  veetry.    The  moment  this  was  declared  a  crowd  i 
payers  and  others  thronged  the  gallery,  and  sooae  llveiy 
very  creditable  scenes  were  witneseed  on  the  Aoor  of 
VoLe  after  vote  was  taken*  and  division  after  difiaiOB,  ( 
utmost  confusion  and   disorder,  upon  a  oooabar  of 
Lhe  object  of  which  was  to  adjourn  the  forthar 
the  subject,  two  months,  six  weeks,  three  we 
mentioned  and  divided   u^jon.     Very  strong  lann 
and  after  lighting  the  question  on  purely  party  line 
eleven  o'clock,  a  resolution  was  carried  by  49  to  21  adji 
farther  consideration  of  the  subject  till  the  first 
\^estry  in  June,  it  being  understood  that  the  electaoae  i 
of  veitrymen  would  be  fought  upon  the  question. 

DLiriog  the  discussion  Mr.  Gbabb  said  it  bad  baaa 
gentlemen  repreeenting  various  electric  li^htla^  fifi 
in  the  building  at  the  time  the  matter  was  bai^ 
committer,  and  were  kept  informed  by  some  mamb 
was   going   on,  the  gentlemen   in   the  meantima 
members  with  Scotch  whisky  and  cigars  ;  and   withi 
of  the  Vestry,    the  halikeeper  was  c»llad   in  and 
statement. 


saeki,  all 


WALSALL  ELECTRIC  LIGHTING  ACCOUl 


The  accounts  of  the  year's  working  of  tht 
poration's  electnc  lighting  station  have  jttst 
The  loans  sanctioned  under  the  oroviaioiuil 
to  £25,400,  of   which  £21,500  has  bt«n 
per  cent.     We  give  herewith    the  revaiiiM 
revenue  account,  balance-sheet,  and  stataiiiaot  f 
generated,  sold,  etc.,  for  the  year  emled  Doc<  91 

RjtvENUs  AcvorxT, 

Dr.  Generation  of  EleotHetty. 

Coal,  including  deli  very., ......... .«*.... €S7S  H  § 

Oil,  waste,  water,  and  engine-room  stores      S7    4  t 

Wages  at  generating  sution    ...««...*».,.    29>  17  §. 

Repairs  and  MaiatanaaOik 

Buildings  .« ^-,„».,      12  19    II 

Bogines  and  boilaca    «»......,.»,.....,..      it    7  10 

Dynamos,  exciters,  and  tfanaforoMfi..*..*      i9    4 

Instruments  and  tools    .,,.         , .,,•»„.        l  till. 

Accumulators  . ..<.,,,  .w.^..  «.,,.,.*,  «...        799 


Distributioti  ol  Elaelffkitf . 

Wages  at  distributing  station  .^.* •„      99    9 

Repairs  and  maintenance  of  mains.... ^,..       H     1 
Repairs  and  maintenance  of  matara  ......        2  It    f^ 


l^ublic  lamps- 


Rents   . 

Rates  and  lazas 


attaoding  and  repairs  «. 
Rants,  Ratas,  and 


ia*««iM«M«*n«Wi 


IS  II  It 
99    9    0 


it  Bxpsnasa. 

Salary  of  eofflaaar  ..,. ...»,..    190    9 

Salary  of  dark * «m,«m  »      79  t9 

Printing,  stationary,  aia^ 81  11 

General establ isb men tchaiKSs  93    3    9' 


Special  charges  ^iosuranoe 


Total  axitemiitora     ,.,.»«»i««^»». 

Balaoea  oarried  to  net  raveoaa  aaooaal 
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£      8.  d. 

ifcamnt     1,686    0  10 

idiBoouQt     39    4    2 

1,645  16    8 

Rhting  ^ 860    0    0 

Imeten    4118    6 

£2,047  15    2 
Net  Revenue  Agooukt.  £      3.  d. 

brought  forward 445    3  10 

on  Btock  554  19    3 

applied  in  redemption  of  stock 524    8    3 

£1,524  11    4 

£      8.  d. 

at  credit  of  revenae  accoant  547    94 11 

,  being  deficit 977    1    5 

£1,524  11    4 

General  Balance-Sheet.  £  ».  d. 

daa  to  boroagh  treasurer  on  current  accoant  169  12  7 

creditors  on  open  accounts  to  Dec.  31.  1897..  722  3  2 

I  returnable  45  10  0 

idemption  fund   270  1  6 

for  discount  on  current    15  17  6 

looount^balance  at  credit  thereof 540  13  3 

£1,763  18    0 

£  s.  d. 

I  hand  as  follows  :  coal,  £10  ;  oil,  waste,  etc., 

«.  Id.;  carbons  for  public  lamps,  £9.  10s 40  15  1 

debtors  for  current  supplied,  rent  of  meters 

mpe,  etc. 741  1  6 

in  hands  of  engineer 5  0  0 

786  16    7 
nna  account,  balance  at  debit  thereof 977    1    5 

£1.763  18    0 

TATSMKNT  OF  ElECTRICITT  GENERATED,   SOLD,    ETC. 

7  generated— B.T.  units    145,606 

«r^M    /Pablic  lamps 21,820\  (w,  «-« 

ysoia   \private  consumers— by  meter...    74,566/  ^'"^'^ 

7  used  on  works   9,136 

nantity  aooounted  for 105.512 

y  not  accounted  for 40,094 

r  of  public  lamps  14 

isximum  supply  demanded,  kilowatts 155 


LEGAL    INTELLIGENCE. 


REVOCATION  OF  MAGNOLIA  PATENT, 
ippeal  against  Mr.  Justice  Romer's  judgment  and  order 
rcTocation  of  the  letters  patent  No.  8,655  of  1890  for  the 
eture  of  Magnolia  metal  has  been  abandoned.  The  Court 
isl  has  therefore  dismissed  the  case  with  costs,  and  the  void 
bss  now  been  struck  off  the  register. 

ase  has  been  carried  on  for  about  seven  years,  and  the 
id  by  the  Magnolia  Company  amount  to  eomethiog  like 


ACTION  AGAINST  ELECTRICAL  ENGINEERS. 
B  Westminster  County  Court  on  Wednesday  his  Honour 
liumley  Smith,  Q.C  ,  had  l>efore  him  the  case  of  Hallett  v, 
snd  Leonard,  in  which  the  plaintiff,  a  builder,  susd  the 
ats,  a  firm  of  electrical  engineers,  to  recover  payment  of 
mat  in  reepect  of  work  done  to  a  house  at  41,  Bedford- 

plaintiff's  case  was  that  his  firm  was  employed  to  do  a  con- 
le  amount  of  decorative  work  to  the  house  in  question,  and 
ndants  were  also  employed  to  do  the  electrical  wiring  and 
kion.  When  the  defendants  had  completed  their  electrical 
tey  left  the  walls  in  a  very  imperfect  condition,  and  the 
ras  that  the  work  which  was  the  subject  of  this  action  had 


he  defence.  Mr.  Leonard,  a  partner  in  the  defendant  firm, 
led,  and  swore  most  positively  that  the  whole  of  the  work 
was  rendered  necessary  after  they  had  completed  their 
il  wiring  was  carried  out  by  their  own  men,  and  not  by 
buff's. 

ml  other  witnesses  were  called  in  support  of  this  conten- 
It  after  hearing  their  evidence  his  Hononr  said  there  was 
t  conflict  of  evidence,  but  on  the  whole  be  thought  the 
Tb  were  right,  and  therefore  judgment  would  be  for  the 
datmed,  with  costs. 


£K  y.  THE  NATIONAL  TELEPHONE  COMPANY, 
UMITED. 

«M  an  action  beard  before  Mr.  G.  Pitt- Lewis,  Q.C,  deputy 

md  a  jury,  on  the  14th  inet. 

lenUm  waa  cooqai^l  for  the  plaintiff,  and  Mr.  Morton  3mith 

Wimdantf, 


The  Plaintiff  (Alfred  Flack,  8,  A  Block,  Dufferin-street, 
Bunhill-row)  soueht,  under  the  Employers'  Liability  Act,  to 
recover  the  sum  of  £150  as  damages  for  inluries  caused  to  his  right 
eye  through  the  alleged  negligence  of  the  defendants'  servants. 
The  plaintiff  said  that  on  Aug.  18  he  was  sent  by  the  defendants, 
in  whose  employment  he  had  been  for  nine  years,  to  cut  down 
certain  wires  at  Wardour-street  and  put  up  new  ones.  The  work 
was  of  a  dangerous  character,  and  it  was  necefsary  for  him  to 
climb  a  pole  and  hang  on  there  by  twisting  his  leg  in  order  that  he 
might  get  at  the  wires  and  cut  them  down.  He  had  oomidained 
to  the  foreman  of  the  dangerous  character  of  the  work,  but  the 
assistance  which  he  asked  km*  was  not  given  him.  His  eye  was 
very  much  hurt,  and  he  had  to  remain  in  the  hospital  for  three 
weeks.  He  now  found  that  the  other  eye  was  in  sympathy  with 
the  eye  which  had  been  affected.  The  accident  happened  by  a 
piece  of  wire  flying  up  into  his  eye  immediately  after  being  cut. 

The  defendants'  case  was  that  the  plaintiff  made  a  mistake  in 
cutting  off  the  wire  too  far  from  the  insulator.  If  he  had  cut  it 
off  close  up  to  the  pole  no  injury  would  have  befallen  him.  No 
order  was  given  him  as  to  how  many  wires  he  was  to  cut  at  once, 
and  it  was  entirely  his  own  fault  that  he  had  been  injured. 

The  jury  took  this  view,  and  found  for  the  defendants.  Their 
counsel  said  they  would  not  ask  for  costs.— C^y  Press. 


COMPANIES'  MEETINGS  AND  REPORTS. 


ORIENTAL  TELEPHONE  AND   ELECTRIC  COMPANY, 
UMITED. 

The  directors,  in  their  report  for  the  past  year,  state  that  the 
revenue  account  shows  a  balance  to  creait  of  £10.909.  18s.  trans- 
ferred to  profit  and  loss,  and  including  £629.  14s.  3d.  brought 
forward  from  1896,  and  after  deduction  of  £2,858. 8s.,  representing 
the  interim  dividend  of  4d.  per  share  paid  un  Oct.  90  last,  there 
remains  £8,681.  4s  3d.  to  be  dealt  with.  The  directors  recom- 
mend the  appropriation  of  this  sum  as  follows :  £5,716.  168.  in 
payment  of  a  final  dividend  of  8d.  per  share,  free  of  income  tax, 
making  5  per  cent,  for  the  year,  £1,000  to  extinguish  the  balance 
at  debit  of  Colombo  exchange  suspense  account,  £1,000  to 
reserve  fund,  and  to  carry  forward  £964.  88.  3d.  The  revenues 
of  the  Indian  companies  continue  satisfactory.  The  Bombay 
Company  has  paid  a  dividend  of  6  per  cent,  as  against  5  per  cent, 
for  1896,  and  has  reserved  from  profits  of  the  year  a  further  sum 
of  Rs.30  000,  which  has  been  deemed  desirable  in  consequence  of 
the  continuance  of  the  plague  in  that  city  and  the  unsatisfactory 
outlook  in  connection  therewith.  The  Telephone  Company  of 
Egypt  has  declared,  as  hitherto,  a  dividend  of  6  per  cent,  on  its 
preferred  shares,  and  the  business  still  continues  to  develop.  The 
China  and  Japan  Telephone  Company  has  paid  its  debenture 
interest,  and  makes  fair  progress  both  at  Shanghai  and  Hong-Kong. 
The  electric  lighting  branch  of  the  Company's  business  carried  on 
at  several  of  its  stations  has  paid  its  way  for  the  past  year,  and 
the  current  year  opened  with  a  fair  amount  of  business  in  hand. 
In  accordance  the  articles  of  association,  Mr.  Lloyd  and  Mr.  Frost 
retire  at  this  meeting.  Mr.  Lloyd  offers  himself  for  rejection. 
Mr.  Frost  does  not  do  so.  The  auditors,  Messrs.  Daloitte,  Dover, 
Griffiths,  and  Ca,  also  retire,  and  offer  themselves  for  re-election. 


RAND  CENTRAL  ELECTRIC  WORKS. 

Sir  C.  Rivers  Wilson,  G.C.M.G.,  CB.  (the  chairman  of  the 
Company)  presided  at  the  adjourned  annual  meeting  of  this 
Company  on  the  14th  inst.  at  Winchester  House. 

The  Cbalrmftn,  in  moving  the  adoption  of  the  report,  said  there 
was  a  deficiency  in  the  accounts  for  last  year,  which,  however, 
had  been  anticipated,  as  they  had  only  been  working  partially 
during  the  latter  part  of  the  year,  the  earlier  months  having 
chiefly  been  devoted  to  experimental  work.  It  was  natural  to 
expect  that  a  great  work  such  as  theirs  could  only  proceed  slowly 
and  by  degrees,  and  with,  great  foresight  it  had  been  provided 
that  during  the  early  period  of  the  operations  the  shareholders 
should  receive  a  substantial  return  on  their  outlay.  For  the  past 
vear  this  would  be  a  dividend  of  6  per  cent.,  for  the  current  year 
it  would  be  8  per  cent.,  and  next  year  10  per  cent.,  so  that  they 
were  in  a  very  satisfactory  position.  Commencing  to  connect  with 
the  various  mines  in  May  last,  their  receipts  for  that  month  had 
been  only  £700.  This  had  gone  on  increasing  month  by  month  till 
it  reached  £2,300  in  December,  and  for  January  of  this  year  it  had 
risen  to  over  £3,000. 

The  report  was  adopted. 


CROYDON  TRAMWAYS  COMPANY. 

The  adjourned  general  meeting  of  this  (^mpany  was  held  on  the 
20th  inst.  at  the  Guildhall  Tavern,  Gresham-street,  E.C.,  and  was 
of  a  very  protracted  character.     Major-General  Kaye  presided. 

Mr.  liongley  Smith  announced  the  result  of  the  poll  demanded 
at  the  last  meeting  to  the  effect  that  the  appointment  of  the 
committee,  the  election  of  Mr.  Longley  Smith  as  a  director  in  the 
place  of  Mr.  Wain,  and  the  appointment  of  Mr.  C.  J.  Baker  as 
a  director  in  the  place  of  Mr.  L.  Tomkins,  were  carried. 

The  meeting  having  confirmed  the  above,  the  extraordinary 
general  meeting  followed.  It  was  declared,  as  the  result  of  the 
poll  taken  un  the  14th  ult.  in  regard  to  the  sale  of  the  Company's 
undertaking  to  the  British  Electric  Traction  Company,  that  tnQ 
motion  was  lost* 


608 


THE  ELECTRICAL  ENGINEER,  APRIL  22,  1898 


^ 


Kr.  CAiTtit&«r»-WAla  (the  late  chairouin  of  the  Camp4ktiy)  said 
ihut  the  meettnf^  that  day  wm  illegal,  aod  that  on  the  next  day 
he  wuuld  apply  for  an  io junction  restraining  the  new  Board  from 
actinia  as  they  were  doin^f. 

An  oxtriMirdinary  meeting  was  then  held,  at  which  the  followintf 
raeolationa  were  adopted  :  the  number  of  directore  waji  fijced  at 
five ;  the  appointment  of  Major  Cveneral  Kaye  and  Mr  T.  K. 
Freeman  ae  director*  of  the  Company  was  approved  of ;  the 
remuneration  of  the  new  eecretary  wa«  tiiced  at  £2(X>  per  annum  ; 
the  lale  fecretary  to  receive  £250  (a  vote  of  thankft  wa«  unani- 
niOQi*ly  moved  to  him  for  his  past  terucee) ;  the  payment  of  the 
expooaea  incurred  by  the  inveeti^ation  committee  and  of  Major- 
Gflnoral  Kaye  in  respect  of  any  cottti  he  may  have  to  bear  in  the 
action  Kaye  v,  the  Croydon  Tramways  Company  and  the  late 
directors  was  aUo  approved  of. 

A  ftliAretiolder  asked  whether  the  directors  had  bad  any  inter- 
views  with  the  Ooydon  C^irporation. 

Kr.  Smltti  r*aid  that  they  bad  not  yet  reached  that  point.  They 
had  considered  the  tjuestion  of  the  adoption  of  electric  traction. 
They  were  on  the  eve  of  approacbinfc  the  Corporation,  and  he 
believed  that  they  would  be  able  to  make  arrangements  of  a 
favourable  nature. 


INDO  EUROPEAN  TELIGRAPH  COMPANY/ 

The  ordinary  general  meeting  of  the  Indo  European  Telegraph 
Company,  Limited*  was  held  on  the  20th  inst.  at  Winchester 
Hou»e,  Mr,  J.  Herbert  Tritton  preeiding. 

The  Cfaaliman,  in  moving  the  adoption  of  the  report,  which  was 
adopted,  expressed  regret  at  the  death  of  Captain  Earle,  a  valuable 
member  of  the  Board.  He  aaid  Mr.  T.  VV.  Andrews  had  been 
elected  to  the  Board  in  Captain  Earle's  place.  The  revenue  had 
inereaeed  by  £7«000.  It  was  probable  there  would  be  an  increase 
io  expenditure  during  the  coming  year,  as  they  were  going  to  put 
down  another  wire  between  Warsaw  and  Odetaa,  permission 
having  been  granted  by  the  Russian  Government.  They  were 
also  making  some  alterations  in  Persia.  They  had  adopted  the 
automatic  Wheatetone  apparatua  with  satisfactory  resulte. 


™  m 


GREAT  NORTHERN  TELEGRAPH  COMPANY. 


The  report  of  this  Company  states  that  the  net  receipts  during 
1897,  including  the  balance  brought  forward  from  1890,  amount  to 
£33^2,474,  exclusive  of  interest  on  the  investment  of  the  reserve 
and  renewal  ftind,  which  has  been  credited  direct  to  this  fund. 
Deducting  £3U,361  for  interest  and  amortisation  of  debentures  and 
£75,tf<HJi  f  tr  mt^rim  dividends  (already  paid),  there  remains  a 
balance  of  £lflH,l13,  which  the  Board  propo^?  to  distribute  as 
follows:  extra  dividend^  making  the  total  dividend  for  the  year 
10  percent.,  £75,0<X) ;  reserve  and  renewal  fund,  £77  777  ;  pension 
land  of  the  staff,  £2,777  ;  directors'  remuneration,  £l,oiM> : 
balance  to  be  carried  forward,  £61^057. 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES 


L 

^^P  CONTRACTS  OPEN 

^^^^^  WteBibcater.  — The  City  Council  invite  offers  to  light  the  street 
^B  lampe  for  a  term  of  three  or  five  years  from  November  1  Tenders 
^^      ftre  to  be  sent  in  by  May  1. 

^oaden,  MC^Tbe  Bethnal  Green  Guard  lane  invite  tenders  for 
^m      electric  h^^hdng  plant.     Tenders  by  May  17. 
^H  Xoolea.   -The  Corporation  invito  tenders  from  persons  willing  to 

^^       undertake  the  free  wiring  of  premises  in  the  borough.     Tenders 

by  April  22 
Boetle.— The  Corporation   invite  tenders  for  the  aupply  and 

erection  of  arc  and  incandescent   lamps,  lamp  post^,  and  acces. 

keories.  Tenders  by  April  25. 
8  under  land. —The  Corporation  invite  tenders  for  the  supply  of 
(1)  bighi4iMix<d  225  kw.  steam  dynamo  ;  (2)  Lancashire  or  Galloway 
boilers.  Further  liartlculars  appear  io  oar  advertising  columne* 
Tenders  by  April  29. 
lladnM.  — The  Secretary  of  St4ite  for  India  in  Council  announcee 
that  the  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
Bngioeer  for  Irrigation,  Madraa.  for  the  utilisation  of  water 
power  of  the  Periyar  LAke  baa  been  extended  from  Oct.  3J,  1897, 
to  July  1,  18iiH, 

Seller  —Tenders  are  invited  for  the  running  and  maintenance 
for  tlve  years  of  an  electrical  installation,  comprising  gas  engine**. 
aocumuiaiors,  dynamoa,  etc.,  and  connected  machinery  at  Mill- 
bum,  Esher.  Further  particulars  by  application  to  Mesera. 
O'Uorman  and  Co^enn  Hardy,  21 »  Embankment-gardens,  S.W. 

Bjfde^— The  Technical  1  net  ruction  and  Free  Library  Committee 
of  the  Corpo'^ation  invite  tenders  for  the  supplying  and  fixing  of 
the  wires,  tiuinge,  ga«-engme,  dynsmo,  etc.,  neceesary  to  the 
IfkaUUlaiion  of  the  electric  light  in  the  Xew  Technical  School  and 
Wrm  Library  Full  (larticulani  appear  in  our  advftrUsiog  columns. 
Tedders  by  May  5. 

Celwyn  Um.f.^The  Urban  Diatriot  Coenoll  Invite  tenders,  in 
oonnection  with  the  lighting  of  their  new  promenade  by  etectridty, 
for  steam  eti|^neand  boiler  (or  gas  engine )»  dynamo^  switchboard, 
cables,  etc.  Full  (iarticulars  appear  in  our  advortiatug  columns. 
Ttrtdera  by  May  0, 
u  AWrdiea.— The  Town  Council  are  prepared  to  leoelve  tenders 

^^      lor  Uie  iupplying  and  laying  ot  about  10  miles  of  *07  aiogle^ouce 


feeder  cable,  about  five  mllee  of  '2  fchree-ooce  , , 

about  3|   miles  of  arc  lamp  eeriee  cabte^    TW  oeUe  le  4«  M 
armoured  and  laid  in  wooden  caaing.    FaU  psrtieeJeie  e{ 
our  advertising  columns, 

Waterloo  (I^aaee.). —Tenders  are  iotdted  by  tlie  Ur%en 
Council  for  wiring  and  all  fittings  neoeeeary  fo«-  ae  eieeu 
installation  t^  the  Town  Hatl,  Waterloo,     llane  ol  tkm 
may  be  seen,  and  further  particulars  obtained,  on  m[  , 
Mr.  F.  Sfiencer  Vatas,  A.M^I.C.E,,  surveyor  t^  the  Goiiaal, 
Hall,  VVatei  loo      Tenders  by  28th  inst. 

Aberdeen.— The  Harbour  Comrat^siooera  are  pfefwrad  Ui 
tenders  for  the  supply  and  ereciion  of  62  an!  taiefia  on 
f>oatf  ;  also  three  leading  lights,  each  consistini^  off  Umr  ere 
mounted    on   HOft.   poets.     All    lanu>j<   have  to  be  man 
under  either  BrockiePelJ   or   Cr.  ^-hSn    pnteo 

l^articulars  appear  in  our  adverti^in.  :j«, 

London,  K.— Tender*  are  invited  for  supplying  the 
plant   and    installing  the  electric  light   at   their  new  ml 
Palestine  place p  by  the  Bethnal  Green  Board  of  <iuardtaiie 
can  be  seen  and  specifications  obtained  from  the  arcbitecta, 
Giles,   Gough,   and   Trotlo(]e,   28,  Craven  etreei,  Cberief  Q 
W.C.,  on  payment  of  £5,  5e,    to  be  returned  on  reoeifA  el  el 
fide  tender     Tenders  by  May  7. 

AmaterdAin,  —Tenders  are  invited  by  the  Cooeel«Oea«rel  ef 
South  African  Republic  at  Amsterdam  for  the  eopfily  of  (l}t 
iators  with  brackets,  and  (2)  hard  drawn  copper  wire.     Te 
not    received    before   24th    inst     at    Nictilaas  Witsenkadc  % 
Amsterdam,    will    not    be    regarded.      >i{i«icillcattoiii  jle 
tender*j  can  be  procured  on  demand   by  Mr.  K.  J.  "^  ''   * 
A.  D,  Schinkel,  Pavelj«>ensgracht,  The  Hague,  at  la. 
London*  &W.  ^The  Secretary  of  State  for  War  i* 
receive  offers  io  writing,  aeoompatiied  by  coDi|»iiiUve  i 
specifications    for  the  supply  of    portable 
apparatus.  General  particulars  as  to  requirement*  eea  be  4 
on  application,  either  by  letter  or  (lersonally,  to  A.  Mejer,  4k 
of  army  contracts,  War  Office,  Pall  mall,  8  W.     The  oflBre 
designs  must  be  delivered  at  the  War  0(6oe»  y-  '' 

S.W\,  by  April  27,  addreesed  to  the  Director  of 
and  marked  on  theouteide  ''Designs  for  Search  Lf gat  rt.^ 

Brierley  Hill.— The  Dudley.  Stourbridge,  and  Dielflel  ] 
Traction   Company,    Limited,    invite   teudeta    for   eteeli 
completion    of    power    station,    with    cbtamey  stack, 
waltmg,  etc.,  on  site  near  to   Dudley-raed,  ffart*s  HIU^ 
Hill.     Drawings,   specifi(*ations,   and  formi  of   c»ntmcc  ney  ] 
seen  on  application   to   Mr.   ThomAa    KobiJ»»oii»    arebiieee 
surveyor,   Victoria- chambers,    Stoorbridgek   from  when 
quantities  and  form  of  tenders  may  be  obtained  eoi 
Mity  5  on  payment  of  £L  Is.,  which  will  be  returned  ee 
a  bona  fide  tender.     Tenders  by  May  12. 

Bdlnburfb.— The    Mid  Lothian    and     Peeblee     Leeeef 
invito  tenders  for  the  installation  of  electric  Ugbi  In  r' 
at    Kosslyolee,    near    Edinburgh,    inclodiog    geifeeretlef 
wiring,  fittings,  lamps,  etc.     Plant,  etc.,  may  le  eeeii  at  lb 
cf  Prof.  Baily.  Heriot  Watt  College,  Chambers^tfeet,  Wdmk 
S|.»ecifications  etc.f  can  be  obtained  from  Prol   Baily  oir  frei 
R    Addison  Smith,  clerk    and  treaeurer,   1 9,  Hertot-rew, 
burgh,  on  payment  of  £1*  Is.,  which  wlU  be  lelisnied  elleri 
of  a  genuine  tender.     Separate  tendere  fney  be  e«O0ial  lif  ] 
the  generating  plants  including  acettmulatera,  MHloeiiif 
and  (2)  wiiing,  fittings,  lamps,  etc     Teodere  by  AfirU  tt 

Vleterla  (Auetreli^). —Tenders  are  Invited   by  Uie 
the  city  of   Hawthorn   for   the  supply  at^d   erccilien,  or 
supply  only,   of  :  (Section  A)  buildings  ot»l)  ;  CB) 
heater,  pumps  ;  (C)  engines,   dynamo*,  switcbboiifil,  mam 
mains,     transformers,     met  era,    arc     lam|*,    tneulaioni, 
instruments  :  (D)  supply  af  ftolea  ai)4  their  erectlee  ;  : 
the  plant  for  three  yfan».     Ififieoifteatiofw  eed  lenai  cl 
bo  obuined  at  i  tte  office  of  the  Ageot-Gesicrel  ler  Tieiorfta,  1 
(General    Sir    Andrew    Clarke.    G  C.CM..    Vleterle  CMta 
Victoria  stroot,    Westminster*   London,    B.W.,    ea 
CI.  U.,  whidi  will  be  returned  on  receipt  ol  a  bne 
Sealed   tenders,   endorsed   ''Tender  for  Electrle  lifbii 
addressed   to  the  Mayor  of   Hawthorn,  V'l 
June  21,  at  5  p.nL. 

RESULTS  or  TE1IDI18, 


l-O., 


*etiosi\  ( 
llodiietaMil, 


M 


BodderafleJd.  —The  Cor|.o  h-  >  .t, 
tenders  for  supply  of  steel  tr^ 
soleplates.  and  bolts,  etc*  i    \ 
fishplates;    (i.    W.   Croaland   attd 
Ba)Us<f,  Jones,  and   Baylisa,   Wolve'hami»t4m,  lie 
Nut  and  Bolt  Company,  Birmingham,  boha. 

Leyten  (laaex).— The    Crhan  iHstrkt  Ceitei^  beta 

the  following  tenders  far  the  ettetision  of  the  eleeiri^y  el 

T.  Coxhead^  Leyton,  buildings  ...     ... _     «.  u,^^ 

Siemens  Broi«    ---'•',  vv^^-i-h.  dynamoa 7ST 

Well*  Bros.. I.Ti^ 

Laurence,  Sr  h,  switcbbearda  1^ 


Fertamonth    -The  ftdlowing  tenders  have 
CorfMsration  for  the  supply  and  ereoUoci  at 
boilers,  feed  pumps,  mechajiioel  etokere,  coel  eo%<efet  i 
economtser,    steam,    feed,   oondeoelei    wate^.    and    < 
rhetjuer  plating,  and  sundry  Ironwerk 
Vatee  and  Thorn  (accepted) 
Tinkera,  Limited  ,....♦... ... 


^  The  Corpora Uoo  beve  ecoeftfed 
tenders  jfor  the  supply  sjid  ereetlttii  ef  ptat  eA 
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ftbcoek  and  Wilcox,  Limited,  boiler  and  superheaten ; 
"chant,  and  Morley,  condensers  and  storage  tanks ; 
Ferranti,  Limited,  rectifiers ;  British  Insulated  Wire 
Limited,  cables ;  C.  J.  Ck)wan,  boosters  ;  Nalder  and 
mited,  transformers. 

. — The  Town  Coancil  have  accepted  the  tender  of  the 
Cable  Constraction  Company,  Limited,  for  supplyinp^ 
^  new  feeders  and  relaying  old  ones  for  the  sum  of 
The  Electric  Liffhting  Committee  have  accepted  the 
Lambert  Bros.,  Walsall,  for  supplying  and  fixing  the 
lipes  required  for  connecting  the  condensing  plant,  for 
f  £130 ;  and  also  the  tender  of  W.  Wistance  for  supply- 
ner  for  the  condensing  plant  for  the  sum  of  £17.  10s. 

ratb. — The  Corporation   have   received   the    following 

-  the  extension  of  the  electric  lighting  station  : 

ch  (accepted)  £4,198 

4,350 

ndSons    « 4,471 

htand  Son 4,64C) 

4.677 

ell 4,600 

tins    4,822 

-The  Council  have  accepted  the  tender  of  the  Chloride 
Storage  Syndicate,  Limited,  Manchester,  for  the  supply 

complete  of  two  storage  batteries  at  the  electricity 
rks,  together  with  the  necessary  stands  and  other 
i  work  mentioned  in  the  specification  prepared  by  Mr, 
ur,  for  the  sum  of  £1,079,  and  for  the  maintenauce  of  the 
k  term  of  10  years  at  £64  per  annum,  and  also  for  the 
>f  the  batteries  forming  part  of  the  existing  electric 
nation  at  the  town  hall  and  other  public  buildings  for 
>f  £30.  They  have  also  accepted  the  tender  of  the 
nlated  Wire  Company,  Limited,  Prescot,  for  the  execu- 
I  undermentioned  electric  lighting  work,  in  accordance 
Mcification  prepared  by  Mr.  T.  L.  Miller,  at  the  follow^ 
:  cable  connections  to  mains  for  arc  lamps,  with 
oxee.  fuses    and  connections    to  each   lamp-post,  at 

yard;  cable  connections  to  mains  for  double  incan- 
aps  on  arc  lamp- posts,  with  junction  boxes  and  other 

complete,  at  Is.  6d.  per  yard. 

iontli.— The  following  tenders  have  been  received  by 
Pier,  Winter  Gardens,  and  Parks  Committee  for  sup^ 
I  fixing  cables,  conductors,  lamps,  columns,  fittings, 
e  lighting  of  the  pier  and  the  lower  pleasure  grounds : 

dPhUUps    £2,256  18    0 

strical  Engineering  Company 1,740    0    0 

id  Cooper 1621  18    0 

I 1,602    0    0 

larton,  and  Down,  Limited 1707    0    0 

inson,  andCo « 1,262  17    0 

Dth  and  District  Electric  Supply  Company     1,416    0    0 

nilated  Wire  Company,  Limited    1,583  14    9 

ut 1,458    6    0 

and  Co.,  Limited   .- 5,204    0    0 

syor^s  report  on  the  tenders,  recommending  that 
Stth)  Robinson,  and  Co..  and  the  B  )urnemouth  and 
Hactric  Supply  Company's  tenders  should  be  considered 
nmittee,  theee  being  the  most  suitable  for  the  purpose, 
fore  the  committee. 


BUSINESS  NOTES 


ti.~Two  deputations  waited  upon  the  Town  Council  on 

Dit.  in  opposition  to  the  tramway  scheme. 

rib  —It  is  understood  that  the  electric  light  is  being 

1  into  the  picture  gallery  at  Holyrood  Palace. 

false  Conatiea  Asyliim.~The  Building  Committee  has 

iriied  to  act  with  regard  to  the  electric  lighting  of  the 

lad.— The  Council  have  decided  to  send  a  deputation 
mtinent    to    glean    information    respecting    electrical 

.—The  Town  Council  will  apply  for  £11,600,  instead 
M  previously  agreed  upon,  in  order  to  provide  for 
plant 

7«  -  It  is  stated  that  there  is  a  possibility  of  extensions 
uns  being  constructed  by  an  electric  tramways  company 
ling  city. 

reo^ — The  Town  Council  have  authorised  a  sub  com- 
itain  professional  assistance  in  order  to  introduce  an 
lUng  scheme. 

-'Die  proposal  to  light  the  town  clock  b^  electricity 
nitted  to  the  engineer  of  the  Dock  Commissioners  for 
■I  and  report. 

The  Corporation  have  received  sanction  from  the  Local 
i  Board  to  the  borrowing  of  the  sum  of  £33,694  for  the 
electric  lighting. 

-Immediate  steps  are  to  be  taken  by  the  Electric 
tpwy  to  have  all  their  lamps  thoroughly  overhauled 
Iwhere  necessary. 

miTT  ffer  Cardiff  Peltoe. — The  head  constable  favours 
Btrodncing  electric  lamps  for  the  use  of  the  police 
m  oil  lampe,  and  will  report  to  the  Watch  Committee 
el  aft  their  next  meeting. 


BovmemoiitlL— A  meeting  has  been  arranged  for  to-day,  22nd 
inst.,  between  the  Urban  District  Council  and  the  representatives 
of  the  British  Traction  Company. 

Carlieie  —The  Local  Government  Board  have  sanctioned  the 
loan  of  £30,000  for  the  purposes  of  the  electric  lighting,  repayable 
in  26  years  from  date  of  borrowing. 

■.  H  Gndgeon  and  Co.— We  note  that  this  firm  of  electrical 
engineers  and  contractors  have  opened  branch  offices  and  show- 
rooms at  the  Arcade,  Winchester. 

Somtliampton.— The  electrical  engineer's  report  states  that  the 
number  of  units  metered  at  the  works  during  March  was  19,186, 
being  an  increase  of  42*5  percent,  over  the  number  for  March,  1897. 
MltebOlitowii.— With  reference  to  the  Guardians'  application 
for  a  provisional  orier  for  the  electric  lighting  of  Mitcnelstown, 
Major  Cardew,  R.E.,  inspector  to  the  Board  of  Trade,  will  shortly 
hold  an  enquiry. 

Oonrook. — A  deputation  has  been  appointed  to  proceed  to 
London,  in  company  with  deputations  from  Greenock  and  Port- 
Glasgow,  to  confer  with  the  Board  of  Trade  as  to  the  introduction 
of  the  electric  light. 

Manoheoter. — The  committee's  recommendation  to  apply  to  the 
Local  Government  Board  for  £160,000  for  the  purposes  of  the 
electricity  undertaking  of  the  Corporation  has  been  amended  to 
£200,000,  and  carried. 

■dtttburglL  — The  Town  Council  have  increased  the  salary  of 
the  recident  electrical  engineer  by  £100  per  annum.  It  has  also 
been  resolved  to  add  13  electric  arc  lamps  between  Donaldson's 
Hospital  and  Coltbridge. 

SoarboroQi^li. — At  the  last  meeting  of  the  Council  a  letter  was 
read  from  Mr.  Walter  Beer,  asking  whether  the  Town  Council 
would  favourably  consider  a  scheme  for  an  electric  tramway  in  the 
borough,  but  no  order  was  made. 

Band  Central  ■leotrie  Works,  Umited.— Warrants  for  the 
dividend  at  the  rate  of  6  per  cent,  per  annum  for  the  period  ended 
December  31  last  have  been  posted  to  the  shareholders  registered 
in  the  books  of  the  Company  as  on  March  31. 

Submarine  Cable  Trnat. — ^The  revenue  for  the  vear  to  April  15, 
including  £159  brouflrhb  forward,  amounts  to  £23, 166.  The  expenses 
of  the  Trust  were  £1,159,  and  the  payments  on  account  of  the 
coupons  to  £21,976,  leaving  a  balance  of  £20  to  be  carried  forward. 
Dndley  and  Stonrbrldgo  Tramways.— We  are  informed  that 
an  inclusive  contract  for  the  electrical  equipment  of  the  Dudley 
and  Stourbridge  tramways  has  been  placed  with  the  British 
Thomson- Houston  Company,  Limited,  and  work  will  be  commenced 
immediately. 

St.  Helens.- The  Corporation  having  applied  to  the  Board  of 
Trade  for  sanction  to  introduce  electricity  as  the  motive  power  on 
the  Corporation  tramways,  and  for  sanction  to  borrow  £25,000  for 
purposes  connected  therewith,  Major  Cardew,  R.E.,  held  an 
enquiry  on  the  19th  inst. 

Dnndee. — A  proposal  is  on  foot  to  establish  an  electric  car 
passenflrer  service  between  Dundee,  Broughty  Ferry,  and  Barn- 
bill.  Plans  are  in  course  of  preparation,  and  the  proposed  route 
has  been  inspected,  on  behalf  of  the  promoters,  by  a  well-known 
English  firm  of  surveyors. 

Tannton.— At  the  monthly  meeting  of  the  Town  Council,  Mr. 
Standfast  propofied,  in  accordance  with  notice  he  had  given,  the 
rescission  of  the  resolution  agreeing  to  apply  for  a  further  loan  of 
£10.000  for  electric  light  works,  but  as  the  resolution  was  not 
seconded,  it  fell  through. 

Oreenook.- A  joint  meeting  of  the  Greenock,  Port-Glasgow,  and 
Gourock  Corporation  representatives  was  held  on  the  14th  inst.  to 
consider  the  request  of  the  Board  of  Trade  for  a  conference  on  the 
question  of  introducing  the  electric  light.  A  deputation  was 
appointed  to  proceed  to  London. 

Bradford.— The  lighting  of  Bolton-road  and  Morley  street  tram 
routes  with  arc  lamps,  at  a  cost  ot  £500  a  year,  and  the  reduction 
of  the  charge  for  electric  current  for  lighting  from  6d.  to  Hd,  per 
unit,  with  a  slidisg  scale  for  the  use  of  the  current  for  motive 
power,  have  been  agreed  to  by  the  Corporation. 

Cardiff.— At  the  last  meeting  of  the  Lighting  and  Electrical 
Committee  of  the  Cardiff  Corporation,  it  was  decided  to  strike 
out  the  name  of  a  firm  from  the  list  of  competitors  for  the 
iupply  of  junction  boxes  for  electric  cables,  on  the  ground  that 
they  did  not  comply  with  the  trades  union  clause. 

Apostoloff  Antomatle  Telephone  Parent  Syndloato.— Mr. 
J.  W.  Cohen,  of  13  and  14,  Abchurch-lane,  E.C.,  the  liquidator  of 
the  Apostoloff  Automatic  Telephone  Parent  Syndicate,  Limited, 
has  declared  a  first  dividend  at  the  rate  of  lOs.  in  the  £  upon 
admitted  and  proved  debts  of  the  company.  He  states  that  there 
will  be  more  than  sufficient  to  pay  all  creditors  within  a  short  time 
'^30s.  in  the  £. 

Coatbridge.— At  the  monthly  meeting  of  the  Town  Council 
the  various  minutes  regarding  the  negotiations  with  the  British 
Electric  Traction  Company  previous  to  the  enquiry  by  the  Com- 
missioners were  submitted  and  passed.  The  Town  Clerk  stated 
that  Lord  Jersey,  the  chairman  of  t^ie  Commission,  had  arranged 
that  a  draft  of  the  proposed  order  would  be  sent  down  before  it 
was  finally  issued. 

Newoastlo.— At  the  last  meeting  of  the  Electrical  Committee  of 
the  Corporation   the  question  of  the  further  extension  of   the 
electric  lighting  of  the  city  was  considered.    After  some  conversa- 
tion, it  was  decided  to  request  the  Corporation  to  give  them  pow 
to  approach  the  electric  light  companies  in  the  city,  in  oraer 
ascertain  the  amount  required  for  tne  sale  of  the  plant  and  geiM 
works  to  the  Corporation. 


CAlenttft  TruDwrnys  — Froin  th9  speech  of  the  chainnftn  of  the 

CalciitU  Tramways,  Mr.  E.  C,  Morgan,  at  the  ordinary  general 

J  meetini:  of  ■bareholdors,  held  on  the   19th  inst  at  the  otfices  of 

be  company,  it  appeare  that  tbe  company  are  stUl  nejs^otiattnf^ 

|witb  the  Calcutta  Uorporation.     At  soon  as  a  satisfactory  arrani^e 

nent  oan  be  made  tbe  lines  are  to  be  transformed  into  electrical 

PlKie0,  and  their  eoope  further  extended, 

CleeUierpe**— Tbe   whole    of    the    tramway    linea    and    other 
material   for   the  construction  of  the  ejtennion  of  the  Grimtby 
^treet  tramways  into  Cleethorpen  have  arrived  at  Gritnaby,  and 
he  work  of  laying  the  metale  wilt  be  proceeded  with  at  once, 
c'e  hill,  which  atanda  at  tbe  entrance  to  Cleethorpea,  ha«  been 
ooatderably  lowered  to  faraiib  an  eaay  gradient  for  tbe  aeoent  of 
fibe  cara,  and  there  ia  every  proapeot  of  the  line  being  in  working 
Older  for  the  tummer  traffic. 
Wallaaey  —  Mr.  Walter  A.   Ducat,   Local   Government  Board 
aapector,  held  an  enquiry  laat  week  at  the  Public  Officer,  Ecrre- 
Doot,  in  reference  to  an  application  of  the  Urban  District  Council 
or  power  a  to  borrow  £20,785  for  electric  lif^ht  extenaionfi.     It  waa 
atid  that  £840  profit  bad  been  realised  from  the  electric  supply 
■inoe  the  ayatem  wab  inatalted  in  January  la*t  year,  and  applica- 
tions for  electric  energry  were  cominf?  in  such  numbers  that  the 
Council  coold  not  meet  the  demand  without  extending  their  worki 

Trent  V«iley  Light  Railway  Selieme.— Formal  notice  haa  now 
been  i^iven  of  the  intention  to  make  application  in  May  before 
the  Li^ht  Railway  C\»mmi»aioner8  for  an  order  authorieinfr  the 
promoters  to  construct  a  light  railway  from  Blyton  Station,  on  the 

hOreat  Central    Railway   to    Frodiogham   Station,   on    the  aame 

P«ompany*a  GHmaby  line.  Tbe  proposed  railway  will  paea  through 
or  into  Blyton,  Laugh  ton,  land  common  to  pariahee  of  Scottor  and 
Eaat  Perry,  Scotier,  Meaaingham,  Botteeford,  Holme,  Aehby. 
Brumby,  and  Frodingham  .  The  land  required  will  be  about  four 
acreM  (>er  mile,  in  all  about  74  acre^. 

WaImUI.— The  electric  cable  ta  to  be  extended  fron  Park  atreet 
to  and  alonff  Stafford  street  aa  far  as  Day-atreet,  at  an  eatimated 
covt  of  £47<^  The  Electric  Lighting  Committee'a  report  atatee 
that  the  total  number  of  conaumera  supplied  on  March  28  laat  waa 
105      The  total  unita  generated  at  the  atation  during  tbe  month 

^of  March  waa  17,516.     The  total  output  from  the  main  generatora 
16  S67   unira      The   total  units  from   the   tran^formera   waa 

^1,1,502.  The  toul  unita  registered  on  the  metera  waa  10, 134.  The 
machinery  baa  been  run  for  210  houra  during  the  past  month. 
The  wagea  paid  during  the  month  amount  to  £47.  lOn 

Ii«lili.— A  apecial  meeting  of  the  Town  Council,  aa  local  authority 

within  the  burgh  of  L^ith,  under  the  Tramwaya  Act,   1870,  the 

b^linburgb  Tramwaya  Act,  187i«  and  other  Acta  of  the  Edinburgh 

l8treet  Tramwaya  Company,  hat  been  held  for  the  purpose  of  con- 

•idering  and  deciding  whether  the  Town  C^ouncil,  aa  local  authority, 

■hould  cxerclie  the  right  conferred  on  them  by  theae  Acta  to 

purcbaae  that  portion  of  ihe  tramwaya   workft,  and  property,  and 

[undertaking  of  the  company  which  U  aituate  within   the  burgh  of 

Leiib.     Bailie  VValdie,  as  convener  of  the  Tramwaya  Committee, 

moved  the  neceaaary  formal  reeolution   for  the  purcbaae  of  the 

tramwaya,  which  waa  agreed  to. 

Appolntmenta  Vaeaat.— The  Glaagow  Corporation  invite  appli 

Dna  for  the  [>oaition«  of  (t)  a  reaiaent  engineer  to  take  charge 

tvi  engines,   botlera,  dynamos,  accumulatora,  and   all  aoceaaoriea 

laompriaed  tn  electrical  generating  atationa  ;  and  (2)  a  auperinten- 

I'dent  of  malna  to  take  chart^e  of  the  laying  of  new  maina,  and  tbe 

]  ttkaintenanoe  of  new  and  old  maina.  both  copper  atrip  and  cable, 

i^lao  oonneetiona  to  conaumera*  premiaee,  inspection  and  testing  of 

ooniumers'  tn«tallationi,  6xing  of  metera,  giving  of  notices,  and 

all  other  work  appertaining  to  the  distribution  of  electrical  energy. 

An  engmeer  of  Government  veaaela  ia  required  by  tbe  Govern  meat 

of  Lagoa,  Weat  Africa.     Particulars  of  these  and  various  other 

^vacancies  appestr  in  our  advertising  columns. 

.—The  Electric  Lighting  Commictee  have  reported  to  the 

I  Town  Coaodl  at  ite  last  meeting  as  follows:  **The  committee 

^Oon^idered    the   repiort   of    Prof.    Henry   Robinaon,   C.  E.,   on    the 

Plighting  of  the  town   by  electricity,  and  aim  a  further  letter  of 

[  Bth  inat.  from  him.     Recommended  to  the  ball  that  tbe  report  be 

I  adopted,  subjected  to  the  committee  approving  of  tbe  site  for  the 

[  central  atation    worka   on   inspecting   same.      Agreed    that   Prof. 

j  Bobinaon  be  invited  to  state  the  terms  upon  which  be  would  be 

prepared  to  desif^n  and  carry  out  the  work*  upon  the  basis  of  his 

report,     Beaolved  that  it  be  reoommended   that  application   be 

made  to  the  Local  Government  Board  f  ir  their  sanction  to  the 

borrowing  of  a  sum  not  exceeding  £:IO,<nh^  for  the  purpoeea  of 

electric  lighting.     The  committee  afterwanJM  viewed  varioua  aitea 

lor  the  central 'Station  plant,  and  were  of  opinion   that  the  one 

^  nanUoQid  in  Prof.   Robinaon*a  report  is  tbe  mo«t  suitable  one  '* 

The  fift*yor  proposed  the  adoption  of  the  recommeodatiotia.    The 

report  was  adopted,  the  sum  to  be  borrowed  having  be«a  fixed  at 

F*MiBff«rS4lla.— The  City  and  South  London  Railway  Company 

ha«  placed  the  order  for  the  whole  of  the  electric  lifts  rertoired  on 

their  new  Uhngton  extension  in  the  hands  of  the  United  Ordnance 

r»nd  Kiiglneertng  C^om^iany,  Limited,  of  London  and   Erich,  with 

EastOD,  Anderson,  and  Goolden,  Limited,  are  now  iDoorpo- 

Each  lift  Will  be  fitted  with  their  patent  g^^r^  and  wtJl  be 

^eapable  of  carrying  about  70  ijaaaongers,  and  the  average  ftrok« 

LWlll  be  72ft.     The  current  required  for  working  will  be  supplied 

I  from  tbe  Moeratiog  atation  of  the  railway  c<»mpafiy.     This  firm 

[Em  rtoiiil^  adttpl^d  one  of  the  hydraulic  hft«  oo  tb#  8tookwell 

MBiloii  ol  Uila  liii*,  so  that  it  ia  now  worked  by  eleelriolty,     Tbe 

United  Ordnance  and  (Engineering  Company,  amongst  other  work 

of  this  class,  has  in  |>rogreas  five  electric  Uf  t«  for  tbe  New  Brighton 

Tow«r»  thrt«  of  th«ai  ■trTlDf  to  tb#  90ft  level,  and  two  to  tbe  top 


of  the  structure,  which  ii  over  500ft.  hliph,  Um  aigmtA  trf  Ite 

lifts  being  3(i0ft.  per  mioute,  aod  eaoh  euTvlag  )0  j/m 
They  are  &Uo  supplying  a  large  eleotrio  plamcm  UU  to  J 
tons  for  the  Royal  AgricultunU  EalL 

Waatoa-etiper-ltare,— With    regard     to    OD 
Municipal  Electric  Supply  Company  reoefitly  mads  (o  lilt  Ui| 
District  Council,  the  latter  have  replied  th*tak<mldlbt3P< 
to  dispose  of  their  electric  lighting  order  tbe 
the  letter  of  the  company  abould  receive  tbe  < 
Lhoy  deeerved.     The  general  terma  of  the  offer,  wbl^  bi 
a  very  favourable  ono,  are  stated  thoa  :  '*  We 
lease  of  your  provisional  order  upon  the  terma  thai  el 
10  years  [and  at  any  time  thereafter)  by  eiving  tvo  ym 
in  writing  the  Council  shall  be  eotitlea  to  psurhete 
undertaking  and  goodwill  at  a  valuation  to  be  fixed  by  in 
valuers.     Opon  transferring  the  order  to  tbt  oompaav  tJ 
pay  to  your  Council  all  coata  and  expeneei  fa^iimd  Pf  1 
connection  with  obtat.iing  the  said  oroer,  Mid  ill  iMi  pM 
to  your  consulting  engineer,  Mr.  W,  C\  C.  HkwfeiyiMi'* 

Inquest.  ~ Mr.  S.  F.  Langham  held  ao  iDotteM 
Ouy'fl  Hospital  on  J^mea  Henry  VVbite,  58,  6ay*niadt ' 
Wetla,  a   telegraph  wireman  in  the  employ  of  ibm  StmtkA 
Railway   Company,     William    Lyford,   platelayer. 
White  on  the  1 1th  inat.  was  at  work  on  the  top  ol  a  telefTmyfcj 
between  Grove  Park  and   Hither  Green.     He 
fixing  a  line  of  wires.     Suddenly  the  pole  swayed  and  fall 
i^round   across   the  rails,   White  falling  with  it.     Henry  ' 
Wood,  telegraph  inspector,  said  he  inspected  tlie  eavt  ef 
in  length,  bed  iOlM  I 


accident.    The  pole» 
had   been  standing  in 


'hich  waa  26 ft. 
ISin.  of  earth. 


The 


of  iImi 


been  removed  durimg  some  work  going  on  alonff  Mm 
evidently  knew  the  pole  waa  "shaky,"  He  bed 
swaying,  and  prior  to  going  to  work  on  It  had  "i 


wpekm  • 

«u2^i 


then  "atayed"  it  with  a  steel  wire.  The  stays  had  bean  laki 
before  he   ^aa  sent  on   the  job.     The  jury   retunted  a 
of  accidental   death,  and    added   a  rider   to  i 
accident  had  been  bruught  about  through  the  improper  i 
the  etaya. 

Tbe  Hmae  KeaoUl  Clifttn,— We  have  reoelved  as  edfwiecd  ] 
nf  a  new  sectional  catalogue  deecribtog  and   littlag  Ii 
llenold    chain    for    transmitting    power.     The  typo  ol 
introduced  by  this  inventor  ia  reoiarkable  for  tta  eilevl 
compared  with  ordinary  apurwheel  gearing.     It  also  foUooo  | 
silent  running  means  greater  efficiency,  aa  alt  iars 
waste  power.     The^e  cTiains  are.  as  ia  now  weill  kftown*  1 
of  a  number  of  ateel  links  with  projecting  teetii,      Tbete  I 
so  formed  that  they  engage  and  grip  the  specae  fm  ihij 
wheels,  and  again  disengage  when  the  chalo  la*veB  tk 
The   laminations  threaded   on   the  same  pins  aleo   t«ki 
individual  bearing,  which  givee  an  even  diatritraikMi  el 
The  diagrams  and  information  in  tbe  cataloftoo  ero  noM 
ing.     For  the  new  form  of  gear  recently  mUtidiMod  Ifr* 
claims  that  the  load  ia  evenly  distributed  oror  all  the  I 
contact  with  the  chain  ;  that  the  wearing  aorfaeoi  ajno  alae 
increased  that  the  stretching  is  reduced  to  a  miolttOtt  t 
[lecuUar  form  of  link  and   tooth  will   no%  allov  %k 
minimum  of  stretch  to  disturb  the  correct  pitch  ol 
and   that  an   increase  of  strength  can  be  obtftiiMd 
increase  of  pitch,  and  therefore  great  power  cmn  oodiy  ki  1 
milted  with  ratios  of  I  to  6,  7,  or  $,  and  even  10. 

New  Xleetrloltf   loy^lF    Sjntfloato,   Mmlte<.— A 
with  the  above  name  waa  registered  on  April  2  by  F,  Ktaf « i 
road,  Wandi^worth  Common,  with  a  OOpiuJ  o(  /iC^OOOte^ll 
The  object  of  the  syndicate  ia  to  eotor  into  aai 

A.  J,  Salisbury  Jones.  G    Lu  Bid  well,  and   F.  W.  SalialnBry^ 
and  to  promote,  conetruct^  equip,  maintain,  manufactiirek  i 
work,  and  manage  electHoal  works  and 
hghtitig.     The   signatoriee«   eaoh   holdiiic 
Lurgan,  F.  B,  Jameeon,  Joseph  Hooe^  John 

B.  C,  Hard  man.  Hon,  G   K  HillTtovor,  A  A.  _      ^ 
i'hclsea,  M  P.,  T.  F,  Kynnersley.  CaiHaiiii  W.  W«  Xhmtft  Ki 
Hervey,  C,B  ,  Sholford  Bidwell.  F  R,S,.  Lord  BoHkeT 
f),  A.   Sevan,  Captain  H.   H,   Wombwell,   Lard  Boil 
Joseph  Oppeoheim,  J,   Douglaa  Fletdior,   lleorj  & 
l^ra  Farquhar.     Tbe  first  directort  are  Lord  Liirgaa  t 
Baumano,     Qualificatioa,  fiO  shaioe.     RoMBOnieiflO^  fi^4 
annum,   divisible.     Wo  oodorotoad  that  m  priH 
to  be  the  mainstay  of  the  tyodiooie'e  biiiiiwi     1 
said  to  be  able  to  compete  with  all  eoaotrY-liottai 
electric  lighting  plants,  out  wo  havo  no  pirool  Moii 
will  be  the  case.     W^e  are  pieeeod»  bowovtr.  l^  *  i 
not  the  general  public,  are  sapplyioft  UkO  nooof , 

8b1I.— The  minutee  of  the  Work*  Ooromiieoo.  vhM 
mitted  to  last  week  a  meeting  ol  the  Uity  i 
resolution   oppoinliiig  a  aaboommiU^o   to 
Telephone  Oonipnay  with  a  %now  of  mekiotf  mnamgmmam 
placing  of  their  wires  in  uodergrouiid  eoTrwIe  tee 
them),  the  Corporation  to  boat  llbortj  to  cake  eoeli  iml^ 
time  if  they  obtain  a  lioeoee  from  the  Puela 
rieing  tliem  to   work  and   uee  tolepbono*.      Tbe 
embodied  a  draft  agreemeot  drawn  np  oa  theee  ttni 
Woodhouee,  ^l,P,<  drew  atteolloo  to  tke  debeie  np 
which  took  place  in  Parliatneal  #000  tkm  e 
had  been  framed,  and  strongtjf  edvoeated 
mlooto  on  ecoooat  of  the  gonopoty  U  vnnld  fitn 
ovor  the  etreete  of  tbe  oiiy.    Thle  wne  ngmdio^ 
Hyddertfield,  bo  eiid  Ibo  Corporation  had  Ibnir  mm 
syetem.    Of  oooreo  tbey  eoold  not  haiw  tbo  enp|iy  el 
commonloatioQ  to  otber  poO|ilo ;  but  tJin^  bed   II  nl 
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«fit  pUcei,  and  had  put  down  their  owq  plflot,  which  had 
r2 ;  &mi  alter  pro  via  log  for  all  exponsoe  and  6  per  cent. 
Kod  sinkinp:  fand,  the  actual  cosb  o!  each  telephone  waa 
6d,  per  Annum.  They  had  worked  it  experimentally  to 
vac  could  b@  done  with  regard  to  &  municipal  telephone 

(.—It  ii  generally  conceded,  say  a  the  L&tds  Mtrtury,  that 
nwayg  Q»cDmittee  have  effected  a  eonaiderable  improve* 

Ute.  The  introduction  of  electricity  on  the  KirkBtali- 
ay  section,  with  «  five  minutee'  eervice  along  the  more 
a  portions  of  the  route,   hat  been  ft  great  gain,  both  a« 

the  convenience  of  the  public  and  the  revenue.  Some 
Lbe  number  of  persons  carried  to  and  fro  by  the  Leeda 
tion  tramean  on  the  five  daye  of  the  Eaeter  holidayi— - 
io  Tueeday  inclueive-may  be  gathered  from  the  fact  that 
L  reoeipta  are  £719.  6?.  Id.  in  excess  of  what  thoy  were  for 
^tpondm^  period  of  1897,  The  augmented  traffic  was 
A  Tfligitlated,  and  no  breakdown  of  any  kind  waa  reported* 
vievs  trafEc  wag  on  Baeter  Tuesday,     Taking  all  the  rootet 

the  receiptfl  for  the  five  days  were  £2^043.  ]6j,  7d.»  ae 
£1,324  in  1S97«  On  the  days  mentioned  there  were  25 
motor?,  with  to  *^  trailera  "  attached ,  making  a  total  of 
running  the  whole  leti^th  from  Kirkfltall  to  the  Canal 
►  It  %A  intereetinif  to  note  that  on  the  entire  diet&nce  of 
Jee,  from  Kirkstall  to  the  Park,  the  earninga  of  the  new 
aervice  were— on  Good  Friday,  £2'20,  Si,  ;  Saturday, 
y.  5d  ;  Sunday,  fM.  1 U.  5d.  ;  Monday,  £234.  17b,  ; 
I  £28 L  4a.  lid.  ;  making  the  very  aatiafactory  toti^  of 
6a.  M. 


p«wr&tleiis,--Tbe  United  Abeatoa  Company, 
of  Billiter-dcreet,  E.C  ,  manufacture,  under  the  above 
nlded  ceilings,  fnezea,  and  etairoaee  dado^  of  a  highly 
tat  and  artikic  character.  A  variety  of  theao  panela, 
"e  made  of  Italian  aabeatoa,  were  on  view  laat;  year  at 
bition  of  6re  reei»ting  decoraUona  at  St,  Jaiites^  Hall^ 
fm  It  waa  then  mentioned  that  a  ceiltng  maie  for  the 
on  Hotel  and  Beetaurant,  Dublin,  c;;)nisi0ting  of  2U0 
panela  of  this  aabestofi,  was  in  one  of  the  workHhopn  of 
A^tiot  and  Sonfip  Stephen's- green^  when  that  establtiikh- 
j  partially  destroyed  by  fire.  It  waa  found  the  day  afier 
lat  while  everything  around  had  been  cempletoJy  destroyed 
kmea,  and  that  even  eolid  metal  piUara  had  been  melted 
emendoua  heat,  the  a^bestoe  ceiling  remained  absolutely 
L  Cariouely  enoagb,  tble  aame  celling  had  to  undergo  a 
'e  test,  and  we  have  aeen  a  letter  from  Mr,  Jamee  J.  Farrall, 
I.,  architect,  Dublin^  referring  to  the  recent  fire  at  the 
)n  Hotel,  in  which  he  etatea  that  the  ceiling  must  have 
eeted  to  a  tremendous  heat,  notwithstanding  which  it  ia 
f  cninjured  by  the  fire,  Mr  Farrall  further  aays  : 
efrerything  into  ooneid oration ^  I  am  decidedly  of  opinion 
fire  would  have  spread  to  the  upper  portions  of  the 
before  tbe  services  of  the  fire  brigade  could  be  availed  of 
t  been  for  the  fireproof  qnalitiea  of  the  ceiling  covering 
ffet.  and  I  shall  have  no  healtation  in  recommending  the 
of  similar  decorationa  where '^er  practicable.*'  We  may 
conclude  that  theee  panela  are  not  only  highly  ornamental 
ly  aaef  dI. 

QSd. — A  special  meeting  of  tbe  Richmond  Town  Council 
last  week  to  conaider  the  London  United  Tramways  Bill 
ro  Farliament.  The  Mayor  (Councillor  Chancellor)  was 
ilr,  and  there  was  a  full  attendance  of  members.  Alder- 
Inaon,  as  chairman  of  the  sub- committee,  remarked  that 
had  the  disadvantage  of  having  two  BtU^  before  them  to 
In  the  original  Bill  the  promoters  contemplated  a  double 
Kicfamond  to  Kew.  That  had  now  been  abandoned,  but 
>pow>d  to  make  a  double  line  over  Kew  Bridge  so  aa  to 
beir  Kew  line  with  that  on  the  other  aide  of  the  river. 
■y  bad  abandoned  the  double  line  in  Richmond  they  pro- 
Irive  their  cars  by  electricity  by  meant  of  overhead  wirea, 
«bliah  a  generating  station  where  their  depot  now  existed, 
oittee  thought  that  it  was  not  desirable  that  thia  should 
ld^  and  were  also  of  opinion  that  the  overhead  wires 
» opposed,  but  if  they  did  it  all  they  should  adopt  the 
bor  syatem.  The  new  Kew  Bridge  as  at  present  designed 
too  narrow  to  allow  a  double  line,  and  the  estpansion  of 
«  and  its  approaches  would  mean  an  extra  eiipense  of 
IT  £15^000^  and  if  the  generating  ttation  were  in  Kew- 
9  would  perhaps  be  another  ugly  chimney  shaft  to  dis- 
place. He  moved  the  recommendation  of  the  committee, 
I  to  the  effect  that  the  (^ouncil  oppoiie  the  Bill  by  petition. 
0  enaaing  debate  Councillor  Bastable  thought  they  ehowld 
B  the  line  going  over  Kew  Bridge,  for  there  were  other 
Eticbmond  to  consider.  They  had  a  monopoly  in  the 
nd  by  connecting  the  tramways  with  the  other  side  of 
it  wottld  open  ap  a  new  route,  which  would  mean  a 
not  a  few.  He,  however,  atrongty  deprecated  the  over- 
I.  Councillor  Smith  aaid  the  company  should  wait  until 
e  waa  built.     Tbe  motion   wai  then  put,  and  carried 

— On  April  15  a  apectal  meeting  of  the  Corporation  was 
B  Cit^  Hall  for  the  purpose  of  taking  into  con^^i deration 
rota  Meeert,  Casey  and  Chiy  on  behalf  of  the  Dublin 
amwayv  Company,  notifying  the  intention  of  the  com- 
Hily  for  an  Order  in  Ooaneilto  enable  them  to  construct 
f  tramway  with  in  the  city  of  Dublin  aa  sec  out  in  the 
nited  in  tbe  town  clerk's  office,  and  seeking  Ui  obtain 
%  of  the  Corporation  to  the  construction  of  such  linea  of 
^e  tetter  was  inserted  on  the  minutes.  The  report  of 
igintfer  oo  the  metaoflal  of  the  Dublin   United  Tram- 


ways   Company,    promoters    of    the    Dublin    United    Tramways 
(Exteniion  of  Lines  and  Alteration  of  Existing  Lines)  Order,  1896, 
wae  then  conaidered.    The  report  stated  that  the  linea  aoagbt  for 
now  by  the  tramway  company  were  practically  the  iame  as  those 
submitted  at  the   Esster  sittings  of  last  year,  but  in  connection 
with  which  the  Council  did  not  come  to  any  final  decUion,     There 
were  Ifi  different  propo^alfl  from  the  tramway  company  to  extend, 
conneoti  and  double  several  of  their  linea^  as  already  mentioned. 
One  of    the    extensions    of    the    line  would   come  through  tbe 
gates    of   the    Vho^nlx  Fark  at  Par kgate  street   into  the   main 
avenue    of    tbe    park^    pasaing     the    Zoological    Gardens    and 
Constabulary     Barracks     and     terminating     by     junctions     to 
the    end    of    the    eiistlng    tramway    on    the    North    Qrcnlwr- 
road.      There   was    also  an  extension   proposed    from  Dolphin's 
Barn-lane    to    Rlalto    Bridge.      It    waa    resolved    (1)    that    the 
tramway     company    shall    not    double    the    existing    line    of 
tramways  in  Cape! -street  between  Grattan  Bridge  and  Kyder's- 
row,  nnr  shall  they  double  any  portion  of  the  tramway  in  fiolton- 
atreet  and  DorFet-ttreet  Upper  between   King's  Inns-street,  at 
Bolton^etreet^  and  the  preBcnb  passing  place  in  Dorset -street  near 
Gran  by-row;  (2)  that   the   portion   of  the  tramway  line  between 
Dunphy's-corner  and  the  corner  of  Dunphy'a  lane  remain  a  single 
line,  and  that  there  be  also  a  single  tine  up  to  Cross  Guna  Bridge 
unles-i  the  bridge   t  e  widened  to  Lhe  satisfaction  of  the  borough 
surveyor  and  at  the  expense  of  the  tramway  company,  in  which 
event  the  line  shall  be  doubled  ;  (3)  that  tramway  Ko.  5  be  a  single 
one^  with  the  neceesary  crossing  places  as  may  be  agreed  upon,  in 
Britain  street,  in  Capel  street  and  in  Butland-street  at  Summer- 
hill^  and  that  the  remaining  [tortion  be  doubled  ;  (4)  to  extend  the 
D[>Iphin>    Barn    line  to  Rial  to   Bridge,    forming   a   junction    at 
Ch  ar  lem  on  t- street  and  Haroourtroad,  and  interlacing  the  existing 
line  at  Red mond^s  hill ;  (5)  to  approve  of  the  ltfie»  proposed  to  be 
constructed  at  the  junction  of  Grafton -street  and  Stephen^s  green, 
and   the  linea  from  Seephen*B-£ri*oen  North  to  Merrion-row,  and 
from  Stephen's  K^^^^  North  to  Hume-street,  and  other  connections 
in  Stephen'figreen  ;   (6)  that  there  abound   be  a  i>ingle  line  from 
Merrion  row  at  the  S^pben'a-green  end  to  tbe  point  near  Lower 
Pembroke-streer'.  and  that  the  remainder  of  the  line  be  doubled  ; 
(7)    to  const  root  the  line  connecting   3tephen*S'green  East  and 
Ear Ufort 'terrace  with  Leeeon  atfeet  Lower,  and   parsing  throagh 
ihat  thoroughfare  to  Euatace  Bridge,  over  the  Grand  Canal ;  and 
also  {%)  the  new  line   proposed  to  pass  from  the  existing  line 
in  Great  Brunswick  street  over  Victoria  Btidge,  Biogsend-road, 
and  to  terminate  opposite  the  north  west  end  of  Barrow^street. 
The  remaining  proposed  line  is  intended  to  run  along  Ringsend- 
road f   across    the    Dodder   to    Iriahtown^    and   to  terminate   at 
the    junction     of     the    existing    linea     at     the     northern    end 
of     Triton  vi He- road.      Toe    general   acheme    of    the    company, 
subject  to  conditions  laid  down  by  the  Corporation,  was  adopted. 
The  Town  Clei  k  submitted  a  letter  asking  for  instructioiw  regard- 
ing the  recommendations  set  forth  in  the  report  of  the  committee 
of  tbe  whole  houae  relative  to  the  proposed  new  electrical  station 
at  the  Pigeon  House  Fort.  This  letter  was  referred  to  a  committee 
of  the  whole  house  to  consider  the  entire  qtaestton  of  the  new 
station,  the  site  at  the  Pigeon  House  Fort,  or  such  other  suitable 
situation  for  a  station  as  they  may  determine.     The  committee 
are  to  submit  tbe  question  of  this  station  and  scheme  to  the  best 
electrical    experts  obtainable  for  their  advice  ;  to  consider  and 
suggest  to  the  Council  the  bast  method  of  raising  the  necessanr 
money  for  the  building  and  eiquipment  of  tuch  a  station  as  wiu 
electrically  light    the  entire  city  ;    to    advertise  for  and  obtain 
tenders  for  the  carrying  out  of  the  work  ;  that  when   the  tenders 
have  been  obtained^    to   report   on   the  whole  queation    to   the 
Council  ;  that  the  preliminary  expenses  involved  in  carrying  oat 
thia  resolution  be  defrayed  out  of  tbe  borough  fund. 


PROVISIONAL  PATENTS,  1898. 


M95. 

Bigs. 

BS39, 

seoe« 

9693. 


April  \% 
Imprevetmeiita  roTattsg  to  tbe  eieetre-depotitloii  or  metaL 

Howard    Wilkins    Wright,    18,    Southampton- buildings. 

Chancery  lane,  London. 
Improrementa  la  electric  switohee  and    fosee.     James 

MoFarlane  and  Holland  House  Electrical  Manufacturing 

Com^^any,  Limited,  154,  8t,  %^incent  street,  Glasgow. 
Improvementa  tn  metoroart.     Anthony  George  New,  The 

Voltage,  Woking. 
Improvementa   In  vetitQlea.     Anthony  George  New,  Tbe 

VoltaKe^  Woking. 
ImpioTementa    In    and    reUttng    to    eleo^te    Heatenu 

Edwin    Forsythe    Porter,     77»    Chancery-lane,    London, 

(Complete  specificationO 
Improvemedita  ta  antomatlo  mai^ette  cdrenlt  broAken. 

William     Maxwell    Scott,     45,    Southampton  buildings. 

Chancery  lane,  London.     (Complete  specification.) 

April  13. 

An  antomatlo  awttoli  for  eleotrle  eaekliig  ntensUe, 
Frederick  Jonathan  Down  and  Justus  Eck,  5,  Priory- 
road^  Bedford  Park^  London. 

BATrlere  for  tlie  ontatde  entranee  of  tnunway,  eleotiie 
tramway,  and  rmilwfty  oaniegee.  Curt  Lindner,  6, 
Seestrasse,  Dresden. 

Waterproof  contact  apparatus  far  eleetrte  rallwaya  with 
nndorgreiuid  conductor.  Gustiiy  I  hie,  5^  Seestrasse, 
Dresden.    (Complete  specifioation.) 
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ef  carbtdo  of  OA^olum  or  other  elect ^o-etiemloAl  or 
^ectro-motaUiirfioeJ  ikrodiiota  of  tbe  like  kind.  PauI 
Datermes,  65,  Chancery  l&rve,  London* 

Al'RiL  14, 

i710«  tuaproToitieate  la  and  relatl&cto  elect  l<>«lliioa&de«eonoe 
l«iiipe.  John  Robert  (Jnain,  60,  Queen  Victoria  slrcor, 
London. 

S71^  Improvemeste  in  and  conneoted  wUh  feaeratore  lor 
olooirloal  Ifiilter*  tJi  s*e  or  like  engines,  Betijimin 
Mclnnerney,  55,  Chancery-lane,  London.  (Complete 
ppecification*) 

§7 It,  Improvemeate  In  teteptiotito  apparatae.  Moitie  Freuden- 
ber^,  ify   Southampton  buildin^i*,  Chancery-lftne,  London. 

173^  ImprovenKiate  In  lelegrapblo  traDamiaalon  over  long 
enbmatlao  eablea  by  Wbe^tetone'e  aatomatlo  appa- 
ratus. Beeondo  Rooe  and  Pi^tro  Biraf^hi,  4,  South-Btreet, 
Finibury,  London. 

AVHIL   15. 

itB8,  Improvement  la  or  oonneotod  wltli  drum  a^matnrea  for 

eloetrle  gene*atore  and  motors.     Valere  Alfr^  Fyon, 

47,  LiiicolnV-inn  fields,  London. 
tsn.  An    Imp  oTod  apparatns  for    ooontlog  telepboole  ooa- 

veraiiiena     Fiiedorjch     Graf,    i8,    Buckingham  streets 

Sit  and,  \jnndoa. 
•MS.     ImpfOTementa  la  eloetil*  Ity  meters.    Charles   Edouard 

0'Keei-»n,      Birkbeck      Ban  k-cfa  ambers,      Soabhampton- 

buildin|^8,  Chancery dane,   London. 

Afrii-  16, 

ItiS.  tnir  roTemeata  In  tbe  method  of  and  means  for  tbe 
electrical  propolalon  of  railway*  tramway,  and  otbor 
stmlihr  v«bieles.  William  tieorge  Hey«,  TO,  Maiket^ 
»tie«t^  Manchester.  (Jean  Jacquea  Heilmano,  France.) 
(Cotnplete  e  pec  i  6  cat  ion. ) 

iiM.  An  Improved  method  of  Inter oep ting  dost  arising  from 
tbe  eemmat»tor  of  dynamos,  James  MacLaren,  156, 
Bf^d ford  road,  Booile. 

iti4,  tmproTemente  in  electric  devloes  for  theatrical  pnrposes, 
Michel  Sanson,  H,  Kae  dee  Princat),  Bru^seU,  (Complete 
specification.} 

ttil«  A  poeket  telephoaa.  William  Connor,  jun.,  115  8t. 
Vincent  street,  Ola^gow. 

••#1.  ImprOTomeats  la  or  relating  to  electrostatic  machines* 
La  Sie  A.  Cohendet  and  Co,  and  Paul  Archat^  111, 
Hal  too-garden,  London.  (Date  applied  for  under  f>atents, 
«tc..  Act.  1883,  Sec,  103,  March  5,  being  date  of  applica- 
tion  in  France.) 

•01Sb  A  method  of  and  means  for  transmitting  eleotrlo 
currents  through  oaastoal  Instrumonts  to  players  or 
performers.  Hendrick  Bernard ua  Knoblnuch,  55  and  r>6, 
Chancery  lane,  London. 

99$$*  Improvements  In  trolley  poles  and  standards  for 
•leetrle  traeitoa*  Siemens  Bros,  and  Co,,  Limited,  and 
Frank  Ayton,  Birkbeck  Bank  chambers,  Southampton- 
building*,  Chancery- lane,  London. 

••a?*  tmptovementa  in  electrical  apparatus  for  gas  lighting 
and  other  porposea.  JatnoH  Frederick  Bennett  and 
Walter  Appleyard,  The  Don  Confectionery  Works, 
Bridge  street,  Sheffield, 


SPECIFICATIONS  PUBLISHED, 

1897, 

Sieotilo    circuit    hour    meter    or    automatic    eut*out. 

Bastian  and    Staunton. 
doctrtoal  clocks,    Hope- Jones  and  Bo  well. 
Sleetrlcal  cos  section  for  tables  and  the  Uks.     Banks. 
Bloc  trie  coupJlnga,     Davy  and  Thomas  Davtes. 
1114t,  Alternating -cut  rent  motors.     Bel6eld.     (L«amiae.) 
1119#«  X leotroly Bis  of  fused  xlnc  chloride.     Lyte. 
li9IMk  Means  for   attaching   shades  to   electric  Inoaade scent 

larapholders.     Hatl  and  Clarke. 
13919.  Enclosed  arc  tamps.     Drake  and  Corham. 
17314.  Motor  vehicles  for  electric  railways.     Lake,     (MoGuire.l 
i7g4A.  Electric  elroult  oloalng  device.     Bo!lttein. 
iH€9.  Cm  rent*oondnotlng  lails  for  etoctrle  railway  systems. 

Walkine  and  Jewett, 
ailM.  I>ynamo-eteotric  machineiy,    Lewis  and  Howitt. 
MiftL  Systems  for  the  traasmlsalon  of  electrioal   energy  and 
apparatus  for  use  therein.     Lake.     (Tesla  ) 
Frimaty     batteries.      Bubbell,     Hubbetl,     Boyer,     and 
Mucklow. 

3t$St.  Appaiatns  for  use  In  the  masttlkcture  of  accumulator 
plates.     Martchner. 

mm, 

liM.  System  oomprtstag  a  method  of  acd  mesne  for  maktn# 
csenoction  between  an  undergrouod  conductor  and 
rshlcle  motor,  sneh  as  a  transear  or  the  like. 
Butler. 

tt41.  Method  of  and  means  ssKplsysd  for  ooanootlag  eiseetrto 
gtow  lamps  to  mata  s— dnnitstn,     Palm. 


TRAFFIC  RECEIPTS. 


Liverpool  Overhead  Sail  way  —The    trsffic   reempss   tnr 
aeek  ended   Anril    17   were  £1.736,  as  compared  wifi^  £l,d  I 
fame  week  oF  18117,  being  an  iocreaee  of  £258. 

Birmingham  Tramways.— The  tcaffie  rsosipla  for  ^^ 

ending  April  16  were  £4,137.  7s.  U)d.,  tM  oom|3ared  wi%h  OJM 
5s.  lOd.  for  tame  week  io  1S97  being  sn  inorssss  of  £91 L  ^  M. 

I>ever  Tramways.— The  traffic  reoetpts  for  the 

April    16    were    £1S0.  7s.  Od.     Tbe   total   rsostpts  for   i 
189S  are  i:i,6<J5.  4s.  21     Tbe  milea^  open  at  present  is  3 

Bristol  Tramways. —The  traffic  returns  for  tbe  wee* 
April  15  were  £3.273.  4«.  4d.,  compared  with  £2.219. 
for  same  period  of  last  year,  beUift  an  iaoresee  of  £1,060.  J 6a  ii 

South  fttaffordahlre   Tramways.— Tbe  traffic 
week    ending  April    15  were    £856.    les.  dl.,   as 
£G06.  4s.  6d.  in  same  week  of  llHIT.     Tbe  spgrsfsia 
the  year  are  £8,da^.   6s,  3d.,  as  s|cainsl  £S,SI7.  ?•*  M. 

same  period  of  the  previous  year. 

City  and  South  London  Ball  way.— Ttie  rstms  I 

ended  April  17  were  £945,  compared  with  €MS  fbr  suae  ««ik4 
1807,  being  ao  increase  of  £100.  The  total  rtoslpis  fbr  the  hiB] 
year  amount  to  £16,771,  compared  with  £ia^iS4  to  the  asflii 
period  last  year,  being  an  increase  of  £S7. 

Tramways. ^The  traffic  rsos^is  to  tto 
1  were  £358.  12s.  8d.,  ss  otrnparmi 
in  the  oorrespooding  wmk  kn  %hm  |irsv|sas 
of   £J^.    18b.  5d.      The  nentbsr    ol 

1898  and  60J01  in   1897.     TW 

are    £5,152.    Is.  Hd. 


Dublin   S,D. 

ending     April 
£367.    lis.   Id. 
being   a  dec 
carried  was  62,971  in 
returns     up    to   date 


£5,514.  4s.  9d.  last  year,  being  a  decreass  ftt  £992.  is. 
mileage  open  is  tbe  same  as  last  year — vis,,  S  aUiS. 


COMPANIES'  STOCK  AND  SHABB  UST. 


Blrmlufhrnm  Bl««tHc  f'li^pW  r^^moftn* 

B'iiith  Klecirfc  rr«ctloD,  Umfted.  Oniinsry,  ] 
Bruah  Compsnj,  « ^Tdlnary 

Not},  Ckitn  ,  0  percent.  Pr«l.  ...,.,., 

44  l>er  o*nt.  l>*b«ntiir#*lto^k       

^  4(  p«r  c«Dt,  Snd  D«li«f»liir«  »loek.... 

Csll^Ddrr'i  Cable  Compsay.  l^sbanttirss  ....,« 

Of  dinar;     — 

C«Qtrsl  LondoD  Rsllvij,  C^rdlttari     . 


Prsf  BalfShsTM 


«•«*«•*««.«*•* 


». «•«•»«««•* 


Ckuinff  Crow  and  fttrmnd 

i|  p«r  o«nt  Cum.  Prsl *,. 

Cbttlsfla  KlMlTkltj  C«iiju«ii7    «.^..* 

«i  MTOsnt  I>eSeotiirss  ..,.*. •* 

Clby  of  Lonoofli.  OrdlDsnr  . 

ProT.  Ctrt.  W.OOMOO.OOO 

6  p«r  osut.  l^umolkilv*  ft«L  , •»• 

6 p«r o«oi.  Li«b«iitiir* Slooh  ......... 

Cttr  sad  South  LoDdoo  Ballvar,  Coe»*lldats4  < 

1  p«r  oaot.  Debsotsre  StoeS   

1  psr  esol.  Prsf .  Sharw , 

n  t.  .*    M  

•oauty  of  LoiHloa  and  Brash  ProvlDelsl  Oot.»  Oi 

^^^^^  *i  I*  I* 

—^^» 0 par oeot. CtUD.  Free.    «*.•*.,..**  .. 

Cio&qp4oe  and  CO.,  T  per  eeot.  Csa.  IML  iSsn 

ipsreset.  Debetitarss  ..  ............ 

Cryatal  Palaos  Dlitrlci,  Ordinary  t  Bsr  osst  Slo 

PrefereDoe  6  per  cent  ^looa     • 

BdleoQ  sod ivas  Ualted  Ordinary,.. .,.. 

— >->  fr  per osqL  Debeetaras  , .     ...,..,,... 

4  per  c«Dt.  Dab.  fitorlt,  lei.. 

llmujideoiie  Klectrtclty  Corp.,  Ltd.,  Ofd.  BhaiSI»  MTflM 
Electric  Cooetruelloti,  UmlUa    ,.    .   .*.,.,•.....,..•, 

^  T  per  eaal.  Cttaialatit*  Pr«t     ...,.„*...„. 

4  perceoi.  Pevp.  1«1  If  ort^  Psh...  ....,«.»*, 

fiaiare's  Copper  iMpoeitIng . . . ^ ...*.•....«.... 

Blmore  i  Wire  Compaojr..   . ..,•...•,,••• 

W.  I.  Beoleji  Telean^h  Woffcs.  Ordtosfy  .,......, 

7  per  cent  Prafsfvess 

. 4|p«rcent  Dabeatsias 

8oa«a-tu-fioiue  Comoaor,  Ordhiary, , ...*•••• 

' 7  percent  Preleffeasa *..,^ 

Icdla  B^Qbber  and  Gatu  P«r«ha  Wests  .••...„»..,^ 
44  par  eaol.  Debaataree       .,....,*,•••*••** 

Ksostagtoo  and  KnlsbtsbrldgeOrdlnsff .............. 

%  par  east.  rref.  *.,»•  •,* «, 

Loodoa  lladrlfl  tapplf ,  OrAlaary  ...,,..,.. , 

lieWopoUlan  Ueetrle  i«ppl| .  UialtM,  Ordlaefy 
4|sareset  fimlloti 

PftUaesl  feUphoae,  Ordtaeay. 

>  6 per  oaak  Cssk  Ptrst  rrsl......»« 

•  parosat.  Ossi.  Sesaad  Ptel. 

6  psr  esnt.  Koa.  Oaa.  Third  fist 

UMroeBV  Dab.  Steal.  Bed. ...... 

{f oilitif  Hill  Ooaipaay    .,,••• 

erleatal,  UmlUd.  41  ihaias    .,*.•*»  .*••..•..«•...»», 

£6!*h»r«« •„.«. 

^^iabaiee  ......* *»••**. 

OrleoUJ  Tslaptaoea  sad  T 


•«  **•«••••« 


•««#'*««•*»,••, 


E<.iftl  Slaotffkol  Conssy  1 

^-i^'- 14  par  east,  first  1  ^^ 

toath  Lqqood  Kleoirf fi  bopply,  Ordtaanr    ,,..•....< 
Bl.  jMDe«  •  fcud  Pali  Mall,  UnUted,  OV^SSfy  ..  «. 

Tperceni.  Prat     ,, 

4  per  «aat.  Dab^  Hm 
h  OsMrtrastloa  sad  J 


IV slsHoe  sad  Cllf  Kail vay.  Oidtosry  •..•».. ^^, 
WsitMiBSlsrBle«SriaS«pp^,Q»«SBsrf  •••••«.. 
TrfftiiiNle«ie.t*flesss   ...»*••.•*.«••. 
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NOTES. 


Seott  Hotel. — Tbe  Committoe  on  Science  &nd  the 
thQ  FrmnkLin  Institute  has  recommended  the  award 
obn  Scott  Legacy  Medal  and  Preminm  to  Messrs, 
and  Piaroudaki  for  their  invention  of  holophane 
>r  sdcoring  a  good  diffusion  of  an  artificial  sourca 

BfW  Publication. — ^Wo  have   receiired  the  first 

Cold  Si&rage  and  Ic^  Trades  B€vieui,  and  would 
a  wmrm  welcome  but  that  the  axpreBsion  seems 
^riate.  The  great  use  of  electricity  as  a  lighting 
eold'ttoFage  rooms  does  not  Beam  to  be  referred  to 
"fiaatit  number. 

toad  Eleotrio  Traotion.— We  understand  that 
Quin,    the   electrical   engineer  at  Blackpool »   baa 

«Dd  patented  a  method  of  leo daring  a  trolley 
d  immediately  a  fracture  occurs.  The  details  of 
ee  are  not  yet  to  hand,  but  it  is  said  that  the 
uids  would  be  dead  before  they  touch  the  ground 
ling. 
rlc&]  Taxes. ^In  London,   engineers  are  com- 

th&t  the  rates  and  taxes  bear  too  heavily  on 
ight  stations,  la  Spain,  the  complaints  from  all 
ited  patriots  will  be  even  stronger,  as  in  that 
a  war  tax  is  to  be  imposed  on  the  electric  lighting 
logs.  G^as  and  petroleum  interests  will  come  under 
oqojdly. 

Book.^ — ^We  have  received  a  boot  entitled  "  Quan^ 
chemical  Analysis  by  Electrolysis,"  by  Dr.  Alexander 
in   eo-oparation  with  Dr.   Walter  Lob,  both  of 

The  present  book  is  an  authorised  translation 
I  revised  and  greatly  enlarged  fourth  German 
\f  William  Hale  Herrickj  A.M.,  and  Bertram  B. 
I,  Ph*0.     The  book  is  published  by  Chapman  and 

rie  LiiTlitiiifir  at  Singapore. -^/n^tafi  Engi- 
nnounces  that  a  draft  schema  has  been  submitted 
^Itinicipality  by  Messrs*  Moine  and  Co.  for 
Eftmways  and  the  electric  lighting  of  Singapore, 
poeal  will  ba  tikcn  into  coneidcmtion  in  due 
iHi],  if  vested  interests  do  not  intervene,  the 
it  will  make  a  necessary  advance  in  its  develop- 

litloii  of  Elect  rioal  ISn^neers. — With  respect 
tni  meeting  of  this  Institution  at  the  Society  of 
Thtirsday,  May  5,  it  is  hoped  that,  subject  to  the 
1  on  Messrs.  Parshall's,  Cardew's,  and  Trotter's 
dng  finished  last  night,  a  paper  wiil  bt^  read  by 
wrd  Andrews  on  ''The  Prevention  of  Interruptions 
idty  Supply,"  The  actual  arrangements  for  May  5 
»uaced  at  the  close  of  the  meeting  last  night. 
r  Rail  way  9. — On  Friday,  April  22^  according  to 
t^  the  Board  of  Trade  confirmed  the  first  order  for 
traction  of  a  light  railway  under  the  new  arrange- 
Che  line  in  question  will  run  from  Mound  Station 
[%h]and  Railway  to  Dornoch  in  Butherlandshire ; 
Coonty  Council  for  Butherlandshire  is  one  of  the 
m  of  the  scheme,  a  fact  to  which  Sir  Oourtenay 
idi  a  congratulatory  reference  in  announcing  the 
!  Trade's  decision. 

ml  AfHca  Telegraph.— The  secretary  of  the 
Soath  Africa  Company  states  that  the  following 
m  was  received  last  week  by  Mr,  Rhodes  from 
t  French,  the  Postmaster-General  at  Capetown  ; 
^  telegraphic  communication  from  Capetown  to 
.(British  Centcid  Africa  Protectorate)  was  estab* 
Itterday    (Wednesday).    CongrattilationB."    The 


approximate  distance  between  the  two  points  mentioned, 
covered  by  telegraph  line,  is  more  than  2,000  miles. 

Telegraph  Vesaels, — The  Spanish  Gbvernment  issued 
just  before  the  war  a  decree  which  gives  certain  privilegai 

to  Spanish  and  foreign  vessels  as  long  as  the  same  are  used 
exclusively  for  the  purpose  of  cable-laying  or  maintenance, 
and  provided  that  they  do  not  cany  any  cargo  other  than 
these  cables  and  such  apparatus  necessary  for  their  work. 
These  vessels  are  practically  made  free  of  custom  dues. 
All  that  is  required  is  a  manifest  signed  by  the  captain 
showing  the  occupation  of  the  vessel  and  the  stores  on 
board.  The  Spanish  authorities  are  in  the  decree  men^ 
tioned  enjoined  to  give  every  assistance  in  their  power  to 
further  the  work  of  these  vessels. 

The  Dnties  of  the  Electrical  Presa.— The  technical 
Press  in  England  restricts  itself  fairly  closely  to  technical 
matters^  with  perhaps  a  dose  of  educational  matters  occa- 
sionally, but  it  does  not  attempt  at  present  to  enter  into 
the  private  needs  of  the  individual  engineer.  The  American 
electrical  Press  is  far  away  ahead  of  us  in  such  respests, 
and  thus  several  papers  advise  their  sabscribers  at 
follows :  "  Educate  your  bowels  with  cascarets*"  And 
again  ;  "  Don't  tobacco  spit  and  smoke  your  life  away.  To 
quit  tobacco  easily  and  for  ever,  be  magnetic,  fuU  of  Itfei 

nerve,   and   vigour,  take  ,   tbe  wonder-worker,  that 

makes  weak  men  strong/'  etc.  We  wonder  that  cookery 
recipes  for  engineers'  swaetbearts  and  wives  are  not  added. 

A  New  Sooth  AlHoan  Journal.— We  have  received 
Part  2  of  Vol.  L  of  the  Jaumal  of  the  Chemical  and 
Metallurgical  Society  of  South  Africa.  It  appears  to  be  a 
most  useful  paper  to  those  engaged  in  gold  mining,  and  we 
note  that  the  present  issue  contains  abstracts  of  General 
Webber's  recent  paper  to  our  Institution  of  Electrical  Engi- 
neers.  We  also  note  a  confirmation  of  the  old  quotation, 
in  mno  periias.  The  proceedings  at  the  annual  dinner  of 
the  society  are  reported,  and  the  chairman  ventured  on  the 
following  statements  on  the  Transvaal  law :  "  They  were 
face  to  face,  therefore,  with  the  curious  anomaly  that  whOa 
in  other  branches  of  science  law  and  knowledge  prevailed 
in  that  country,  in  tbe  profession  of  law  itself  lawlessness 
prevailed."  Later  on  he  estimated  that  importaBt  changes 
would  be  effected  in  this  respect  within  five  yeai^. 

The  Bell  Telephone  Company.— We  gather  from  the 
chairman  a  speech  to  the  general  meeting  of  this  American 
company  that  the  output  of  the  telephones  and  the  increase 
in  the  number  of  exchange  subscribers  are  still  unpre- 
cedented in  the  history  of  the  business.  Tbe  gain  of 
exchange  stations  reported  for  the  past  two  years  equals 
the  aggregate  gain  of  the  six  years  which  preceded.  The 
underground  wire  system  is  now  in  use  in  130  of  the 
exchanges,  and  282,654  miles  of  exchange  wire,  or  nearly 
50  par  cent,  of  the  total  mileage  of  the  United  States^  are 
now  carried  on  by  means  of  underground  conduiti.  At 
regards  the  limitations  of  the  use  of  underground  lines  for 
long  distances,  it  has  bean  found  that  with  the  best  class  of 
cables  transmission  can  be  accomplished  by  this  means  for 
distances  of  only  a  few  miles.  So  far,  therefore,  as  the 
development  of  the  art  has  gone,  it  is  stiU  impracticable  to 
employ  underground  lines  for  long-distance  service  between 
towns. 

Tramway  Developni0nt.^A  further    development 

of  the  Leeds  city  tramways  will  be  wibneseed  early  next 
week  in  the  opening  of  the  newly-constructed  stretch  of 
line  from  York-road  to  Green-road  on  the  Beckett-street 
route,  thereby  completing  the  connection  from  the  Leeds 
Corn  Exchange  and  York-street,  and  through  Bur  man  tofts 
to  the  junction  of  the  line  with  the  alactric  system  at 
Roundhay-road.  For^some  months  the  Burmantof ts  portion 


of  the  line  has  not  beon  utiliBed  pending  the  conBtruction 
of  the  connecting  link  Now  that  the  work  is  practically 
finiBhed,  it  openi  up  a  new  route  to  Rouudhay  Park  that 
will  no  doubt  be  largely  made  use  of  by  the  denizena  in 
one  of  the  moat  thickly  populated  portiona  of  the  city.  The 
Tramway  Committee  propose  to  charge  halfpenny  fares  for 
each  of  the  three  stages — namely,  from  the  corn  exchange 
to  Green-roadj  from  Green-road  to  the  cemetery,  and  from 
the  cemetery  to  Roundhay-road .  The  building  used  as  a 
generating  station  by  the  Thomson- Houston  Company  has 
been  conrerted  into  tramway  stables  to  accommodate  25 
horses. 

Self-Praiaa. — A  reply  to  some  of  the  recent  attacks 
on  the  National  Telephone  Company  was  made  last  week 
by  the  general  manager,  Mr,  W.  E.  L.  Gaine,  at  the  annual 
staff  dinner  at  the  Trocadero  Restaurant,  He  said  that 
during  the  past  year  90  new  exchanges  had  been  opened, 
making  a  total  of  800  in  working  order,  and  the  number 
of  subscribers  had  increased  by  12,000*  The  company 
courted  Ihe  fullest  enquiry,  and  he  believed  that  the  judg- 
ment of  experts  would  be  that  their  service  was  aa  cheap 
and  as  efficient  as  it  was  possible  to  make  it,  considering 
the  great  difficulties  with  which  they  had  to  contend.  Lord 
Harris,  who  replied  to  the  toast  of  *'  The  Health  of  the 
Company,"  urged  that  he  was  in  a  delicate  position,  as, 
though  vice-president  of  the  company,  he  represented  the 
Local  Government  Board  in  the  House  of  Lords,  and  it 
might  conceivably  fall  to  his  lot  to  have  to  propose  a  Bill 
granting  licenses  to  municipalities.  He  agreed  that  the 
telephone  servite  must  remain  a  monopoly,  either  in  the 
hands  of  the  State  or  in  private  hands.  No  competition 
was  possible. 

The  Trolley  Lltigatlen,— The  undermnning  trolley 
pat€nts  in  the  United  States  has  been  the  cause  of  endless 
litigation,  and  each  time  a  decision  is  given  a  previous  one 
seems  to  be  reversed.  Now  we  learn  that  in  the  suit  of 
the  Thomson-Houston  Electric  Company  against  the  Union 
liailway  Company,  New  York,  the  United  States  Circuit 
Court  of  Appeals  has  reversed  Circuit  Judge  Lacombe^s 
decision,  in  which  be  granted  an  injunction  pending  final 
hearing  in  the  case,  restraining  the  railway  company  from 
using  certain  overhead  trolley  car  appliances  to  which  the 
plaintiff  claims  exclusive  right  under  the  Van  Depoele 
trolley  patent.  The  Union  Railway  Company  is  using 
the  Walker  Company's  apparatus,  and  the  officers  of  the 
latter  company  state  that  under  the  decision  the  right  to 
make  and  use  the  trailing  freely  mounted  trolley  arm 
pressed  up  against  an  overhead  conductor  is  now  no  longer 
limited  to  the  General  Electric  and  Westinghouse  Companies 
and  their  licensees.  This  seems  funny,  as  it  is  only  an 
interim  injunction  which  has  been  refused.  The  case  iUelf  is 
yet  to  be  fought  in  the  Court  of  Appeals,  and  the  outcome 
will  be  watched  with  interest, 

Sooth-Westera  Polytechiiio.— A  special  class  in 
steam-engine  trials,  intended  for  draughtsmen  and  advanced 
engineering  students,  is  to  be  given  at  the  above  Chelsea 
Polytechnic  by  ProL  Pullen,  Whit.Sck,  A.Mi,C.E,»  and 
Mr.  IL  A.  Clark,  WhitScb,  A^LKK.  These  classes  will 
be  held  on  Tuesday  evenings  from  7.30  to  10  p.m.,  com- 
mencing May  17  and  terminating  June  2d,  1898.  The 
ground  covered  will  include  the  use  of  planimeters  and 
averagers  for  obtaining  the  mean  effective  pressure  from 
the  indicator  diagram  ;  eicperimental  determination  of  the 
indicated  horse-power,  brake  horse-power,  steam  consump 
tion  and  the  dryness  uf  the  steam  entering  the  engine, 
together  with  the  construction  of  a  balance-sheet  of  heat 
distribution.  The  main  object  of  the  trials  will  be  the 
determination  of  the  indicated  horse  power,  brake  horse- 
Eiwer,  mechanical  efficiency,  steam  consumption  and  heat 
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used  per  indicated  hone-power  and  brake  I 
when  cutting  off  steam  at  the  foUowmg 
stroke — viz.,  \,  f ,  J,  and  |,  at  apeedi  of  200  andj 
lutions  per  minute  respectively  at  foU  load  lor  ( 
expansion.    The  fee  for  the  course  it  10a. 

Qemuany'e  Monicipal  Statton&^l 
States  Consul  at  St  Gall,  in  a  report  to  bis  < 
states  that  in  the  following  cities  in  tbe  Ge  _ 
the  municipal  authorities  own  and  maoap  iht*^ 
works  that  supply  light  ^wi  power  :  Bii 
Caasel,  Darmstadt,  Diisseldorf,  Elberfeld,  Baiiov0;Ca 
Konigsburg,  Liibeck,  and  Pfor*heim*  All  of  tkist 
with  the  exception  of  Hanover,  also  own  tlie  pm 
The  following  cities  have  constnicted  the  efartrifl! 
for  the  purposes  of  light  and  power,  but  liaTe  Umi 
management  of  the  same  to  private  opetaten:  J 
Chapelle^  Chemnitj:,  Frankfort,  Stnwbarg«  and  8M| 
all  of  which,  with  the  exception  of  Chemnki,  an 
where  the  gasworks  are  under  the  management  ol  ] 
corporations.  In  the  following  cities,  private 
have  established  electric  works  with  the 
under  certain  conditions,  the  municipal  aui 
have  the  privilege  of  securing  absolute  eootrol  \ 
ship  by  purchase :  Altona,  DessaUt  Gera,  Higea, ! 
Leipsic,  Miilhausen,  Stettin,  and  Zwickau.  Of  i 
the  gasworks  are  under  private  ^ntrol  in 
Mulhausen,  and  Zwickau. 

A  Recuperative  Battery. --From  ibe 
Chemical  Society  wo  take  the  following 
article,  headed  ''  Electrical  Ener^gr  caitied  by  tke 
Action  of  the  Atmosphere,'*  by  Henry  N. 
appeared  in  the  Chemical  News,  Platee  are 
special  porous  compressed  grafihile,  and  aboot  one^ 
of  each  plate  is  rendered  active  by  immernon  Ja  | 
oxalate,  drying  and  igniting  in  an  atmosphere  of  hyi 
in  contact  with  a  solution  of  ferrous  solphate,  tJbe  pb 
surface  induces  oxidation  of  the  iron  by  the  oj^gai 
atmosphere.  Several  of  these  pUlea  are  ailached 
circular  lead  beam,  which  surrditodi  a  ) 
containing  as  negative  element  a  rod  ol 
the  carbons  being  so  arranged  as  to  aUaw  the 
portion  to  project  above  the  aoluiioii,  whioh 
strongly  acidified  ferric  sutphate»  Oa  eoi 
circuit,  a  powerful  current  is  at  onee 
continues  until  tbo  complete  reduetien  of  the  fe 
taken  place,  which  naturally  terminates  the 
now  withdrawing  the  j&idc,  the  plaliaum  tartioi 
the  atmospheric  oxygen  steadily  reozidsaei  the  I 
and  thus  renews  the  action  when  roi|ulred 

Statiatice  en  XngUah  Kleetrte 
The  tirst  of  a  series  of  articles  on  the  above  i 
in  the  El^drkol  Enqinetr  of  New  York  far 
Mr,  Claud  F.  D.  Oyly  is  the  author,  \ 
ment  that  gentleman  on  his  prodoclMNk    Aa  a 
he  takes  a  series  of  nine  station  relitni^  of 
a  loss  and  three  a  profit.     The  author  don 
the  municipal  undertakings  are  schedoled  ae  p% 
if  they  cannot  pay  interest  and  saahiog  fimd 
lip  to  5  per  cent    Then  the  wideawake  aotlMr, 
so  much  about  "  American  vim,**  i^eie  hoM  of 
although  new  ones  are  at  hand  of  seveial  of  the  i 
To  give  an  example,  Bristol  is  qttelod  as  i 
£5,000  per  annum.    The  other  reUmi  an  bnm  Bji 
on  Thames,  Newport,  TaaDtm,  PoQl^peel,  •"  '  " 
fortl,  Bedford,  and  Dover.    The  author  naively  j 
the  Brighton  plant  would  show  a  large  p 
of  directors,  but  under  muntcipal  eoalrol  i 
profit  is  charged  to  depreeiation,  itaktog  food,  etc  ' 
the  author  will  improve  both  In  the  daia  of  i 
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IKiwers  of  eomprehending  what  is  the  aim  of  muni- 
BiMiagement  before  giving  himself  away  in  further 


'  RestotaBoes. — The  use  of  the  water  in  canals 
cmra  as  the  resistance  for  alternator  testing  is  rather 
^  QQ  the  fish  in  the  water.  This  we  saw  demonstrated 
ii  canal  by  the  Amberley  Wharf  station  of  the  Metro- 
Ipi  Electric  Light  Company  some  years  ago.  Now 
i^yM  States  comes  the  story  that  the  Edgerton  Electric 
iOompany  were  recently  engaged  in  testing  some  of 
employed  at  the  power  station  on  the  Rock 
Mt  Indian  Ford.  The  wires  leading  from  the  dynamo 
I  out  of  the  station  into  the  tail  race  for  the  purpose 
the  necessary  resistance.  The  wires  carried 
at  2,000  Yolts,  and,  of  course,  charged  the  water 
dy  about  with  electricity.  The  river  was  high 
I  of  fish  endeavouring  to  work  themselves  up  over 
Whenever  a  red-horse  sucker  or  pickend  got 
I  near  the  live  wires  it  took  a  shock  that  sent  it 
MOiface,  when  it  would  roll  upon  its  back  with  mouth 
I  wide  open.  Occasionally  one  more  cautious  would 
I  enough  to  the  danger  line  to  get  a  touch  of  the 
r  when  it  would  take  a  shoot  across  the  river,  but 
portion  were  easily  caught  in  the  trap.  A 
Dg  of  fish  could  have  been  taken  there  in  a  very 
Its. 

era'  Uabllity. — The  question  of  compensation 
a  person  has  been  run  down  and  damaged  by  a 
is  discussed  in  a  leader  in  the  Western  Electrician. 
op  that^  as  far  as  the  general  public  are  concerned, 
little,  when  valuing  the  damages,  whether  the 
are  due  to  the  carelessness  and  incompetency  of 
or  to  defective  and  inadequate  apparatus  and 
devices.  Where  the  deceased  was  a  servant  of 
mfnay^  the  American  courts  are  not  very  unanimous 
fts  liability  of  the  tramway  company  to  compensate 
Arttves.  For  instance,  one  American  court  declared 
if  that  it  has  been  settled  in  that  country  and  in 
pd  (hat  if  a  servant  chooses  to  enter  employment 
ling  danger  of  personal  injury,  which  the  master 
ihave  avoided,  he  takes  upon  himself  the  risk  of  all 
iBuds  incident  to  the  employment,  the  existence  of 
lis  known  to  him,  or  which  are  plain  and  obvious,  and 
the  has  no  reason  to  expect  will  be  counteracted  or 
nd,  and  that  no  action  will  lie  against  the  master  for 
» to  the  servant  resulting  from  such  dangers.  We 
Hknow  where  the  court  in  question  got  its  English 
Isat  from  in  such  matters,  as  such  a  decision  is 
f  an  infringement  of  even  the  old  Employers' 
^    Act. 

I  Aeeiiraey  of  Eleetrio  Meters.— Of  all  com- 

d  i^paratos  on  which  popular  abuse  has  been  heaped, 

:hM  needed  less  defence  or  had  to  stand  severer 

s  Uian  the  electric  meter.     While,  of  course,  it  is 

to  guarantee  absolute  accuracy  with  this  kind 

yet  the  electric  supply  companies  are  always 

;  to  improve  on  the  styles  in  use,  and  to  charge  the 

Mn  fairly  for  what  they  use.    As  an  example  of 

Is  Edison  Electric  Illuminating  Company,  of  New 

iave  achieved  good  results.     In  its  annual  report 

Ae  following  reference  is  made    to  meters: 

bureau  had  under  its  care  on  Dec.  31,  1807, 

of  which  6,744  were  Edison  meters  and 

^^wchanifal  meters.  There  were  1,530  complaints  from 

w%  and  erf   these  only  215  were    found    to    be 

i,  of   which    138    errors    were   clerical   and    77 

iL   In   ealifarating    the    mechanical    meters   care 

B  that  they  do  not  ran  more  than  2  per  cent. 

i  psr  eoDt  flow.    The  error  thiM  caused  is  very 

\ 


slight,  and  special  discounts  are  arranged  for  very  heavy 
consumers,  which  cover  any  inaccuracy.  Meters  are 
inspected  at  regular  intervals,  or  are  checked  at  the 
customers'  request.  The  meter,  if  not  tampered  with, 
fulfils  the  duties  required  of  it  remarkably  well" 

Labour  Legislation. — ^The  council  of  the  Free  Labour 
Protection  Association  invites  members  of  the  House  of 
Commons  to  oppose  the  following  Bills  as  affecting  the 
freedom  of  the  individual  and  causing  State  regulations 
of  industries  in  favour  of  one  special  elass :  the  Miners' 
Eight-Hour  Bill,  the  Steam  Engines  and  Boilers  (Persons, 
in  Charge)  Bill,  the  Boilers  Inspection  and  Registration 
Bill,  the  Common  Employment  Abolition  BiU,  and  the 
Workmen's  Houses  Tenure  Bill.  The  second  of  these 
Bills  would,  if  passed  in  its  present  form,  empower  the 
Secretary  of  State  to  prevent  anyone  having  charge  of  a 
steam  engine  or  boiler  of  more  than  5  h.p.  (except  when 
used  exclusively  for  domestic,  agricultural,  or  farming 
purposes,  or  on  her  Majesty's  railways,  steamships, 
and  roads)  unless  such  person  has  obtained  from  him  a. 
certificate  by  examination,  or  application  with  proof  of 
practical  experience.  Certificates  by  examination  are  to 
be  ranked  as  first  class ;  certificates  on  application,  with 
proof  of  practical  experience,  are  to  be  ranked  as  second 
class.  It  is  objected  that  this  BiU,  introduced  by  the 
Labour  leaders,  will  give  "the  highest  ranks  of  labour  a 
monopoly  of  the  market,  which,  in  the  interests  of  wage- 
earners  generally,  is  not  desirable.  The  BiU  is  whoUy 
unnecessary  and  uncalled  for ;  there  is  not»  and  never  has 
been,  any  genuine  demand  for  it  among  working  men ;  it 
is  unsupported  by  facts  or  statistics ;  it  may  work  enormous 
injury  and  injustice  to  every  employer  in  the  United 
Kingdom  using  steam  power." 

Stage  Meehaniam.— Mr.  Edwin  0.  Sachs,  in  his 
lecture  at  the  Society  of  Arts  on  Wednesday  last»  lamented  , 
the  fact  that  England  is  so  backward  in  stage  appliances  of . 
the  more  modern  pattern.  With  few  exceptions,  only  the 
old  wooden  stage,  with  heavy,  cumbersome  wooden  drums, 
ropes,  etc.,  was  in  use.  The  new  theatre  at  the  Haymarket 
was  instanced  as  an  example  of  some  advance ;  tiiere  for 
the  first  time  in  England  the  "  flat "  stage  had  been  intro- 
duced. The  sloping  stage  had  always  been  a  hindrance  to 
those  who  wished  to  adopt  some  mechanical  power  for  the 
working  of  the  scenery.  After  describing  various  wood-and- 
iron and  iron  stages,  he  went  at  length  into  the  Asphaleia 
system,  where  everything  is  moved  by  hydrauUc  power. 
Practice,  however,  does  not  support  theory  in  so  radical  a 
change.  The  only  electric  stage  was  the  one  in  use  at 
Munich.  This  system  seems  to  work  weU,  and  is  extremely 
simple  if  abiuulunt  space  and  abundant  means  are  at  the 
disposal  of  the  manager.  The  stage  is  circular  in  shape, 
and  from  three  to  four  times  larger  than  prescribed  by 
the  requirements  of  the  play.  AU  machinery  is  quadruplicated 
and  worked  by  electricity.  Electricity  turns  the  stage 
around,  so  that  while  the  play  proceeds  in  the  section 
turned  to  the  audience  the  next  following  scenes  can  be 
built  up  in  ihe  sections  behind,  all  requisites  being  brought 
up  from  below.  Dmng  the  discussion  which  ensued  the 
absence  of  a  philanthropist  with  £60,000  or  £80,000  to 
play  with,  or  to  give  to  other  people  to  play  with,  was 
deplored  by  various  managers,  who  thought  that,  as  far 
as  they  were  concerned,  such  a  stage  was  aU  "  very  large 
and  fine,''  but  wouldn't  pay. 

Eleotrical  Condnotivity  in  Mixed  Solutions  of 
Eleotrolytes. — K  Hopfgartner  contributes  the  foUowing 
abstract  to  the  Journal  of  the  Chemical  Society:  In  a 
solution  of  two  different  electrolytes,  if  n^  and  n^  be  the 
concentrations  of  the  cations  and  m^  u,  theii  migration 
velocities,  then  the  ratio  of  the  number  of  the  respective 


cations  passing  in  the  same  time  across  any  section  towards 
the  cathode  is  given  by  n^u^fn^u^.  If  this  ratio,  djd.,,  be 
directly  obtained  from  the  alteration  of  the  anode  liquid, 
then  if  the  migration  velocities  are  known,  the  concentra- 
tion! of  the  ions  can  be  calculated  njn,j=ujlju^d^.  The 
ratios  of  the  concentrations  of  the  hydrogen  and  sodium 
ions  were  thus  obtained  in  the  case  of  mixtures  of  equally 
concentrated  solutions  of  sodium  chloride  and  hydrogen 
chloride,  and  the  values  compared  with  those  obtained 
by  means  of  Rudolphi's  expression.  The  agreement  was 
satisfactory,  indicating  that  the  admixture  of  these  highly 
dissociated  solutions  has  little  efiTect  on  the  dissociation.  In 
the  case  of  mixtures  of  similar  hydrogen  chloride  and 
barium  chloride  solutions,  however,  the  agreement  was  not 
good,  proliably  owing  to  the  assumption  that  the  dissocia- 
tion of  the  barum  chloride  is  entirely  to  Ba"  and  CI  ions. 
The  values  of  the  transference  ratios  of  the  ions  was  also 
obtained  for  the  three  salts  examined  at  different  dilutions  ; 
for  sodium,  the  transference  number  increases  with 
increasing  dilution,  whilst  for  both  barium  and  hydrogen 
the  reverse  was  found  to  obtain*  The  quantity  of  the 
cations  deposited  as  a  result  of  the  purely  electrical  action 
was  calculated  from  these  numbers,  and  the  results  were 
found  to  agree  well  with  the  silver  deposited  in  a  voltameter 
included  in  the  circiut 

Society  of  Arts,^ — A  series  of  four  Cantor  lectures  on 
electric  traction  will  be  commenced  next  Monday,  at  8  p.m. 
The  lecturer  is  to  be  Prof.  Charles  A  Cams  Wilson,  M,A,, 
M.I.E.R,  the  professor  of  electrical  engineering  at  the 
McGill  University,  Montreal.  The  synopsis  of  these 
lectures  is  as  follows  :  Lecture  L  (May  2)  — The  action 
of  a  motor — How  to  find  the  force  for  a  given  current — 
Eelation  between  force  and  power — Conditions  of  uniform 
motion— Speed  and  torque  curves — Series  winding — 
Yariation  of  speed  with  load  and  tension  of  line — Genera! 
descripttOQ  of  a  railway  motor — Relation  of  motor  torque 
to  draw-bar  pull — Design  of  equipment  for  given  output. 
Lecture  11,  (May  9). — Acceleration^Conditions  under 
which  a  train  is  started — Method  of  drawing  acceleration 
curves — Uniform  and  variable  acceleration — Example — 
The  City  and  South  London  Railway — Control — Com 
parison  of  different  methods^ETow  to  ensure  a  smooth 
start  —  The  series  parallel  controller  —  Example  —  The 
Liverpool  Overhead  Railway  —  Different  ways  of 
handling  the  controller  —  Example  —  The  Buffalo  and 
Nia^ra  Falls  Electric  Railway— Effect  of  the  slipping 
of  the  driving  wheels.  Lecture  III.  (May  16). — Energy 
diagrams — iSub-divisions  of  energy  expenditure^ — Case  when 
final  speed  is  fixed.  Possible  ways  of  reducing  the  expen- 
diture^ Effect  of  series  winding  is  to  reduce  the  heat  loss-^ 
Highest  economy  limited  by  the  weight  of  the  motor— 
How  to  find  the  best  values  of  gear-ratio  and  driving-wheel 
diameter — Example — The  Baltimore  and  Ohio  Railroad — 
Effect  of  reduction  in  train  resistance^Use  of  roller  bear- 
inga.  Lecture  IV.  (May  23). — Case  when  the  final  speed 
is  not  given — Design  for  covering  a  given  distance  in  the 
shortest  time  for  a  given  current — Time  curves— Effect  of 
tising  driving  wheels  of  different  diameters — ^ Design  for 
oovering  a  given  distance  in  a  given  time,  with  the  least 
poasible  expenditure  of  energy — Influence  of  the  weight 
of  the  motor  on  the  economy-— Advantage  of  gearing — 
Example — The  Chicago  Metropolitan  Elevated  Railroad. 

Tlio  WoUbach  Electric  Lampa. — Referring  to  our 
note  on  this  subject  from  the  Journal  o/  Gas  Lighting  last 
week,  the  following  are  the  *'  claims  *'  made  by  DrWelsbach« 
as  set  forth  in  his  Austrian  patenta  i  (1)  illuminating 
filaments  for  electric  lampe,  consisting  of  (a)  osmium ;  or 
{b)  otmium  containing  other  platinum  metals,  such  as 
jolatiiium^  iridium,  rhodium^  ruthenium ;  or  (e)  a  core  of 


initi  ifl 

doQ  am 


osmium,  and  a  coating  of  thorium  oxide ;  or  {i 
an  alloy  of  osmium  and  the  platinom  niataJi 
(1)  (6)  or  of  these  metals  or  their  alloTS,  aad 
thorium  oxide.     (2)  A  process  for  the 
illuminating    filamente    named   in   (1)   (a) 
said    process    being    characterised     thus  —  (i 
or   compounds  therewith,  are   deposited   in 
state  on  a    thin    metal  wire   or   core   by    ibi 
of  a  volatile    osmium   compound    sucb   at   tlii] 
in  a  reducing   atmosphere,  and    the   mtt^X 
secjuently  volatilised  by  intense  heating;  or  (^ 
or    compounds    therewith,    are    applied 
thin  layers  by  the  Jiid,  for  {natance,  of  son 
medium  to  a  thin  metal  wire  or  core,  and  thai 
subsequently  volatilised  by  intense  heaUng ;  or  I 
or  compounds  therewith,  afe  deposited  eli 
a  metal  wire  or  core,  and  the  metal  core 
volatilised  by  intense  heating  ;    or  {d\   Ol 
pounds  therewith,  are  applied  in  a  stale  of 
tion^  for  instance,  of  a  cementitious  medium  i 
thin  layers  to  a  thread  of  veigetable  or  an 
the   thread  is  converted  by   ignition  to 
osmium,    or  compounds   therewith,   are   fo 
emulsion  with  collodion,  denitnatetl,  an4 
process  for  the  production  of    the  lUumi 
for  electric  lamps  named  in  (1)  (a),  (J),  {t%  \ 
said   process   being    characteriaed    thua :    lUfl ' 
thorium  oxide  are  successively  and  repealadly  wf{ 
the    filaments    described,    which    are   i| 
application  ;  and  this  procedure  la  cootlmti 
coating  of  thorium  oxide  has  been  formed  oo 

Royal    Meteoroloffioia     SMtoliF*— 'Ua^ 

meeting  of  this  society  waft  bald  OQ  Wadni 
the  20th  inst.,  at  the  Institutioo  ol  Civil 
F.  C.  Bayard,  LL  M.,  president)  to  tlia  thakt, 
Rawson,  RE,   read  a  paper  on  "AntiCj 
and  their  Movements,"     Cyclones  and  anti^ 
long  been  recognised   as  powerful   weather 
their  movements  studied,  but  up  to  iha 
has   been  written   in  this  oountfy  upon   tiki 
movements  of  the  cores  of  the  parouuia 
areas  which  are  found  to  be  aasociated  willi  i 
at  different  times  of  the  year.     The  aulbor 
previous  investigations    by    Abercftunbji 
H,  C  Russell,  and  Bucban,  and  then  proeeedad  ' 
results  of  an  examination  which  he  had  mi 
available  synoptic  weather  charts  for  the  11 
1891.     During  this  j>eriod  there  were  812 
ths  centre  or  core  of  an  anticydooic  fystm 
Hriiish  Isles,  and  of  these  150  w«ri  due  to 
system,  41  to  the  Scandinavian,  ami   17  la  iki 
22  U)  the  Atlantic  and  Scandinavian  sjittmai 
merging  together,  and  two  to  the  sanM  Uili^  i 
the  case  of  the  Atliuitic  and  Greenland  ijileii 
evident  that  we  owe  the  greataat  number  of] 
cyclones  to  the  Atlantic  system.   Tbey  occur  ift  i 
but  more  especially  in  January*  June^  and 
least  frequent  in  April  and  Nov«aibar, 
cyclones  move  away  from  our  arcsi  I  ha 
much  influenced  by  the  anaaon  of  the  jmt. 
largest  number  drift  off  in  some  dimction  betvea 
through  east  to  south,  and  take  the  mora  max 
in  January  and  February*    Soma  few  baiwaon 
July  move  west  or  soutb-we^  and  sdl) 
north-wesL     The  Uqik  F.  A.  Uollo  Road 
results  of  observations  which  be  bad  mada 
lrans()arency  during  1897.      Ha  found  tlial 
clearueas  occurred  wiih  winds  fnim  the 
least  cloamess  with  wimls  frooi  the  eaalwani 
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n  Tiribility  was  24  miles  with  west  winds,  and  the 

BBi  mean  visibility  was  106  miles  with  north-east  winds. 

^■Mriea'8  Electrioal  Men.— Captain  Eugene  Griffin, 

libtt  Gkneral  Electric  Company,  formerly  of  the  army, 

\    andertaken    to    organise    an    auxiliary    corps    of 

tirieiana    to    serve    either    in    the    army    or    navy 

.Am  present  war.     It  seems  that  Captain  Griffin  went 

Washington  to  enquire  of  the  chief  of  the  Engineers' 

fs  if    he    had   at    his    command    a   sufficient   force 

AiDed  electrical  workers  to  prepare  and  plant  sub- 

jIbb  mines  and  torpedoes  in  case  such  work  had  to  be 

H  in  haste.     General  Wilson  replied  that  he  had  not, 

that  there  were  then  in  the  service  only  enough 

to  assign  one  man  to  about  every  40  miles  of  the  coast. 

this,  Captain  Griffin  offered  to  undertake  the  forma- 

an  auxiliary  corps,  providing  the  Secretary  of  War 

approve.    This  approval  was  readily  obtained,  and 

it  went  the  Secretary's  grateful  acknowledgment  of 

Griffin's  offer.     Captain  Griffin  returned  to  New 

and  immediately  went  to  work.     He  obtained  a  list 

most  skilful  workmen  in  the  employ  of  his  own 

ly.     By  letter  he  informed  each  of  them  what  he 

and  asked  if  they  would  volunteer  for  the  service. 

correspondence  Captain  Griffin  made  it  clear  that 

of  war  the  volunteers  might   be  called   upon  to 

needed  repairs  on  warships  after  their  service   in 

\y  was  over.    He   also  stated   that   in   case   the 

it  had  need  of  their  services  they  would  draw 

pay  from  the  company  during  all   the  period  of 

as  well  as  pay  from  the  Government,  with   the 

of  going  back  to  their  old  jobs  when  the  war 

He  then  wrote  to  other  electrical  companies  in 

fork,  Boston,  and  Philadelphia,  telling  them  what  he 

~  ~  to  do  and  what  he  had  done,  and  asked  them  to 

with  him.    The  result  was  that  in  less  than  a 

than  1,000  men  had  been  enrolled.    Captain 

obtained  the    day  and  night  address    of    every 

These  were  sent  to  the  office  of  the  chief  of 

'  Corps  at  Washington,  where  they  are  now 

Some  of  the  men  have  already  been  called  upon 

in  New  York  Harbour,  and  others  will  be  at  work 

and  Philadelphia.      A  few  have  been  sent  to 

the  harbours  along  the  South  Atlantic  coast     We 

>lD  read  of   this  united  stand,  but  the  double  pay 

to  volunteers  puts  rather  a  low  price  on  the  men's 


L— The  Eledrical  World  of  New  York  has 
for  April  2  a  most  complete  article  on  electric 
It  is  pointed  out  that  one  great  disadvantage 
I  induction  motors,  whether  used  for  fan  or  other  pur- 
i  the  lagging  currents  they  introduce  into  the  system, 
i  particularly  true  of  small  motors,  such  as  those 
w  driving  fans,  and  while  this  low  power  factor  is 
;  in  the  matter  of  one  or  two  motors,  when  several 
(H*  thousand  are  in  operation  in  hot  weather,  it 
alternating  central-station  man  wonder  why  his 
I  win  not  hold  up  their  voltage  and  what  causes 
|mDflDdoas  drop  on  his  lines.  To  overcome  this 
and  also  to  gain  some  other  advantages,  Mr. 
^Londell  has  designed  a  most  ingenious  and  effective 
BBOQs  motOT  for  driving  buzz  fans.  The  external 
If  is  boflt  up  of  laminated  iron  with  eight  internally 
iag  poles,  each  wound  with  a  coil  supplied  with 
ilbg  eurrmt.  No  auxiliary  coils  or  phase-displacing 
^BttSBts  are  used  whatever.  The  internal  rotating 
t  armature  is  laminated,  slotted  and  wound  with 
^CQitSi  one  of  which  is  short-circuited  in  a  suitable 
set  as  a  seeoiidaiy  to  the  eight  primary  poles.  The 
•  rauiected  np  to  th^  disc-shaped  comiputator.    A 


pair  of  brushes  bears  on  this  commutator,  connecting  it  in 
series  with  the  field  circuit.  On  starting,  the  machine  acts 
as  does  any  series  motor,  both  armature  and  field  magnetisa- 
tions reversingsimul  taneously,  thus  givinga  pulsatory  torque 
always  in  the  same  direction.  As  the  machine  runs  up  in 
speed  the  short-circuited  secondary  winding  takes  hold  and 
gives  a  powerful  torque,  running  the  speed  up  almost  to 
synchronism.  At  synchronism  the  commutator  obviously 
acts  as  a  rectifier,  giving  a  pulsatory  direct  current  to  the 
rotor  winding  connected  to  it.  Thlii  pulsatory  direct 
current,  of  course,  sets  up  direct  magnetic  poles  in  the 
rotor,  which  react  on  the  alternate-current  field  and  make 
of  the  machine  a  synchronous  alternating  motor  with  an 
internal  rotating  field  magnet  energised  by  the  rotary 
transformer  action  of  its  commutator.  At  synchronism, 
of  course,  the  short-circuited  winding  exerts  no  torque  at 
all,  but  it  does  serve  in  connection  with  the  self-induction 
of  the  rotor  windings  to  smooth  out  by  the  currents 
induced  in  it  the  pulsatory  magnetisation  of  the  rotor 
teeth,  and  thus  renders  this  magnetisation  practically 
constant  This  field  can  be  made  very  strong,  thus  giving 
a  high  power  factor  or  even  leading  currents. 

The  Present  War. — We  gather  from  the  DaUy  Mail 
that  Messrs.  Edison  and  Short  are  not  to  have  the  monopoly 
of  extraordinary  war  engines.  This  paper  gives  details  of 
a  submarine  worker  invented  by  Count  Piatti  dal  ^ozxfi^ 
and  constructed  at  Vitry-sur-Seine,  in  the  workshops  of  M. 
A.  Delisle.  It  was  originally  intended  to  be  used  in  salvage 
operations  on  submerged  wrecks,  and  was  about  to  proceed 
to  the  locality  of  the  wreck  of  H.M.S.  "Victoria."  The 
rupture  between  Spain  and  America,  however,  has  altered 
this  arrangement^  and  four  days  ago  the  machine,  leased  to 
the  Spanish  Government,  was  taken  by  a  vessel  crossing 
the  Atlantic  for  the  United  States  coast.  "  The  submarine 
worker  is  a  large  steel  sphere,  belted  and  strutted  so  as  to 
be  able  to  resist  all  sea  pressure  at  practically  any  depth. 
Its  external  diameter  is  Oft  Gin.,  and  the  thickness  of  its 
shell  4in.  It  weighs  10  tons,  and  contains  sufficient  com- 
pressed air  for  the  consumption  of  its  crew  of  three  men 
during  48  hours.  All  motive  power  is  supplied  by  electrical 
accumulators,  which  work  a  screw  ensuring  a  speed  of 
eight  or  nine  knots.  A  large  rudder  the  depth  of  the  sphei*e 
keeps  its  direction  well  under  control,  and  a  powerful  electric 
light  lens  enables  the  steersman  to  guide  his  strange 
craft  amid  the  hindrances  of  the  ocean  bed.  Should  the 
accumulators  run  out  the  driving  gear  can  be  worked  by 
hand,  and  by  taking  in  or  rejecting  water  ballast  the  worker 
is  enabled,  with  the  assistance  of  two  other  screws,  to  sink 
into  lower  depths  or  rise  to  the  suriace,  according  to  the 
wish  of  the  captain.  If  considered  advisable,  by  means  of 
wires,  the  worker  may  be  connected  with  the  deck  of  an 
ironchid,  and  thus  the  path  of  the  vessel  in  mined  or 
torpedo-laid  waters  be  guided  free  of  these  dangerous 
obstacles.  From  the  front  of  the  worker  a  strong  grappling 
or  cutting  arm  protrudes,  by  means  of  which  anchor  cables 
and  electrical  connections  to  submarine  mines  may  be 
severed,  endangering  the  enemy's  fleet  when  off  shore  or 
rendering  harbour  defences  absolutely  useless.  It  can  also 
lay  a  mine  under  a  vessel,  and  after  retiring  to  a  safe 
distance  explode  the  same  by  means  of  an  electric  spark 
without  the  slightest  risk  to  itself."  We  are  further  told 
that  we  expect  to  have  a  practical  demonstration  of  the 
submarine  worker's  arrival  at  New  York  Harbour  within  a 
very  short  time.  This  vessel  has  come  under  our  notice 
before,  but  then,  we  believe,  it  contained  no  method  of 
propulsion  and  no  armament.  These  latter  must  have  been 
added  remarkably  quickly,  and  even  now  the  speed  of 
eight  to  nine  knots  reads  rather  high  when  the  space  for 
propelling  machinery  is  considered* 
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CII, 

Before  quitting  the  •ubject  of  pyroxylin,  I  may  mention 
that  the  frequontly-reciirring  InBtancet  of  damage  and 
injury  reaulting  from  the  inflammability  of  this  mattrial 
in  the  form  of  celluloid  have  cauied  atepa  to  be  taken  to 
place  its  storage  and  Bale,  as  well  as  its  manufacture,  under 
the  stringent  provisions  of  the  Explosives  Act  This  is  no 
doubt  aa  it  should  be,  for  the  material  in  its  present  form 
ooastitutes,  as  stated  in  the  daily  paperSf  "  a  grave  public 
danger/'  But  it  should  also  be  pointed  out  that  there  are 
scientific  chemists  and  potential  inventors  in  this  country 
and  elsewhere  who  are  already  acquainted  with,  or  are 
competent  to  devise,  effective  means  for  counteracting  in 
most  cases  the  dangerous  qualities  of  what  would  otherwise 
be  a  useful  as  well  as  beautiful  material.  But  in  such  a 
case  the  votary  of  pure  science  stands  aloof,  de  parii  prU, 
for  reasons  which  are  to  him  sufiictently  cogent.  And 
however  it  may  be  in  Germany  or  in  America,  toe  scientific 
inventor  here,  in  nine  cases  out  of  ten,  would,  if  he  could 
avoid  being  an  inventor^  do  well  to  follow  the  example  of 
the  more  transcendental  scientist,  and  leave  improvement  to 
be  effected  by  a  slow  process  of  time.  Ai  to  the  nonHscientilic 
and  more  enthusiastic  inventor  he  can  scarcely  be  prevented 
from  doing  some  harm  to  others,  if  not  to  himself ;  he 
unconsciously,  perhaps,  preys  upon  them  instead  of  being 
I  preyed  upon.  But  in  the  case  of  the  more  competent 
worker,  it  may  be  asked  why  should  he  not  come  forward 
to  secure  a  substantial  advantage  for  the  community, 
and  presumably  for  himself  t  Why  should  he  7  I  would 
enquire,  considering  the  question  in  the  light  of  my  own 
experience.  He  is  not  a  manufacturer,  and  may  not  wish 
to  be  one.  If  he  merely  says  that  the  thing  can  be  done^ 
he  is  called  upon  to  make  good  his  statement,  under  pain 
of  being  considered  non-veracious.  If  he  gives  time  and 
brains  to  the  production  of  a  tangible  proof,  he  is  asked 
what  is  the  practical  good  of  so  small  a  sample  ?  If, 
leaving  his  congenial  pursuits,  he  gives  time,  brains,  and 
money  (for  the  inventor  in  these  days  must  also  be  a 
capitalist,  or,  at  least,  take  the  place  of  one)  to  the  pro- 
duction of  comparatively  large  quantities,  he  ia  told  that 
his  invention  is  no  use  until  it  has  stood  the  test  of  time 
and  experience.  In  the  meantime  he  must  secure  and 
perfect  the  invention  at  bis  own  expense,  en  atiendani  the 
privilege  of  answering  the  rational  or  irrational  questions 
and  objections  of  ignorant  and  offensive  financiers,  and  of 
persuading  a  manufacturer,  company^monger,  or  capitalist 
to  make  money  without  risk.  Ultimatelv,  he  may  obtain 
his  reward  in  the  shape  of  shares  which  bring  him  into 
association  with  an  enterprise  which  seems  suspiciously 
like  a  swindle ;  such  shares  being  rendered  valueless  bv 
the  subsequent  issue  of  *' preference  shares/'  But  enough 
of  this.     Lihfravi  animam  tn^mn/ 

cia 

The  attentive  reader  of  these  notes  can  scarcely  have 
failed  to  obtain  at  least  an  inkling  of  a  fact  which  is  still 
sometimes  overlooked  both  by  those  who  make  and  those 
who  test  accumulators — vif.,  that  any  given  battery  of  this 
description  is,  whether  intentionally  or  not,  designed  to 
work  most  advantageously  during  a  certain  definite  period 
of  time.  This  is  more  especially  and  obviously  true  in 
the  case  of  traction  batteries.  In  other  words,  every 
accumulator  is  so  constructed  as  to  work  most  advan- 
tageously at  a  certain  rate  of  discharge.  Let  us  consider 
the  case  in  which  this  rate  is  exceeded.  Both  capacity  and 
E.BC.F.  then  become  diminished  by  reason  of  the  undue 
augmentation  of  the  density  of  the  current  The  surfaces 
ol  discharge  have,  in  fact,  become  insufficient ;  to  meet 
the  augmented  rate  of  discharge  without  increasing  weight 
the  surface  must  be  increased  and  the  thickness  or  weight 
of  active  material  diminished.  The  cathode  (peroxide) 
iurfaoe  being  insufficient,  the  quantity  of  hydrogen  thrown 
Upon  il  per  second  is  greater  than  can  be  absorbed  in  the 
given  time,  whilst  the  quantity  of  water  formed  at  this 
•urface  may  yet  be  too  great  for  effective  diffusion.    This 


electro-negative  surface  conseauentJ^  \m 
by   hydrogen ;    the    normal   KM.F.    is 
and  energy,  instead  of  beiiig,  la  is  eoniDOiiljf 
merely  held  back  in  reaerre^  ii  wialid  atid  ' 

suhscijuent  absorption  of  hydrogea,  and  by  mn  ir^ 
bination  between  PbO  (reduced  from  PbO,)j 
acid  radical*     The  anode  (sponCT  lead)  i 
becomes  clogged  with  sulphate  which  ot" 
become  distnbuted  over  a  larger  area. 

Let  us  also  consider  the  case  in  which  tiM 
tageous   normal  rate  of  discharge  ia  not 
the  weight  of  the  battery  is  unneeeeaarili 
given  metallic  surface  would  suffice  for  a 
active  material,  or  the  weight  of  the  laU«r 
advantageously  increased  by  a  proportJomlA  < 
the  weight  of  the  support. 

In   traction  batteries,  it  must   be  borne  in 
normal  rate  of  discharge  must  he  three  or 
than  that  which  the  battery  will  support  wit 
periods  of  a  few  minutes. 

CIV. 

When  the  rate  of  discharge  is  not 
of  sulphuric  acid  absorbed  during  the  dimh 
simply  proportionate  to  the  capacity 
equivalent  of  Hj^O^  being  1*826  grammot, 
from  equation  4>  (LXL)  that,  calling  Q 
ampere-hours,  the  quantity  (A)  of  H^SO, 
discharge  of  an  accumulator  will  be  ; 

A  ==  Q  X  1-826  X  2  =»  Q  X  3'652  gramm«a. 

The  value  of  A  in  grains        -  Q  x  S6*4. 
„  „  „  ox.  avoird.-Qx  'IS©, 


»  lb. 


-Qx  00606. 


If  this  weight  of  acid  only  were  supplied,  I 
after  the  discD&rge  of  the  battery,  would  be 
Or,  rather,  the  battery  could  not  ptmcticaUy  I 
charged  by  reason  of  the  increase  m  its  intenal 
It  is  necessary,  therefore,  that  a  percentage  of  H 
remain  in  the  electrolyte  after  the  discharge  of  i 

If  N  =  the  percentage  of  U^O^  in  tho  ded 
to  discharge,  and  n  ^  the  percentage  of  ILSO^  in  tki  i 
lyte  after  discharge,  then  the  weight  of  ailole  acidfi 
will  vary,  arUris  paribus,  invertely  ai  N,  and  aho^  il 
measure,  directly  as  n  ;  and  it  will  be  Ike  hum 
lead  accumulators  having  the  aame  eapadiy. 

CV. 

In  determining  the  values  N  and  i 
to  he  taken  into  consideration,  and 
knowledge  is   required  ;    so  that  it  ii  im; 
down  a  hard  and  fast  rule  as  to  the  wei^t 
required  per  ampere-hour  in  an  accumolalor* 
in  the  case  of  a  battery  to  be  dtschat^g^d 
three  hours,  and  which  is  inTariably  to  b«  n 
diately  after  discham,  it  would  be  safe  10 
stronger  than  could  be  employed  in  ibt  i 
discharge  cell  with  ample  tine  for  s<il| 
recharge.     And  where  it  is  viry  importaiit 
ance  of  the  battery  should  not  increaae  toi 
the  discharge,  a  point  might  be  strained  loj 
close  upon  that  corresponding  to  dtlulo 
the  maximum  conductivity. 

In  fixing  the  above-mentioned  filiMM^  «« 
into  account  not  only  this  streogthof  naximittt  4 
but  also,  on  the  one  hand,  the  biightr  IvM.F. 
strong  acid,  and,  on  the  other  baSd,  the  fact 
taining  more  than  3S  per  cent  of  HjSO^ — ^ic, 
gravity  over   1*263— aeti  modi  n 
spongy  lead  than  add  of  lowir  ttra 

The  following  diamm  gives  lbs 
dilute  sulphuric  acid  of  ^nr  ttreiMPf 
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sulphi 
H^O.,  or  specific 
acid  0)  maximum  oofidi 
of  II^O,— te,,  that  its 
about  1223. 
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experiments  made  by  Dr.  Gladstone  and  Mr. 

irt^  a  peroxide  and  a  spongy-lead  plate  were  succes- 

immersed  in  eight  portions  of  dilate  sulphuric  acid 

Bg  in  strength  from  6*5  to  45  per  cent,  of  Hs^O^,  the 


40  60 

Percentage  of  H,S04. 
Ptcktriog'i  Curve  of  CondncttTlfcy. 


Jf.  being  in  each  case  carefully  observed.  The  following 
paa  represents  the  results  of  the  experiments.  The 
eontaining  43  per  cent  of  H^SO.  (specific  gravity 
S)  was  found  to  act  vigorously  on  the  spongy  lead,  so 
;  this  experiment  could  not  be  continued  wi£  stronger 
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of  experiments,  the  same  investigators 
IftTolta^  of  above  2*47  volts  by  immersing  the 
i  vkle  in  acid  containing  00  per  cent,  of  H^O^, 
Iflate  being  in  25  per  cent  acid. 
btfer  latitrae  may  be  allowed,  it  appears  certain 
\^  value  of  N  should  not  exceed  35,  and  that  to 
I  the  most  aleady  discharge  the  value  of  n  should  not 
moeh  bdow  26,  the  densities  corresponding  to 
t  being  respectively  1*263  and  1*182. 

CVI. 

eonstniction  of  secondary  batteries  has  yet  to  be 

upon  a  scientific  basis,  and  one  of  the  first 

"1  m  tibk  direction  is  to  calculate  the  weight  of 

1  in  any  given  case.    For  traction  batteries 

especially  neoeesarv ;  the  additional  weight  when 

d  is  in  excess  or  the  loss  of  ene^  when  it  is  deficient 

;eftm  oi  serious  detriment.    Quite  recently  I  had 

\  to  test  an  aoeomulator  imported  from  the  other 

t  Ike  Atlanlie,  and  I  found  that  one  of  the  reasons 

did  not  fulfil  the  expectations  that  were  based  upon 

tiHt  the  weight  of  acid  was  deficient  to  the  extent 

i^  50  per  cent  of  that  which  was  necessary  to 

p  the  estimated  capadty  under  a  given  rate  of 

ip.    Nor  would  it  b«  difficult,  even  in  batteries  for 

^  to  find  eases  in  which  the  acid  is  either  consider- 

oeess  or  conaiderablT  deficient    The  reason  is 

Ast  nebody  has  taken  the  trouble  to  calculate  the 

iof  add  xeqloirad  for  the  chemical  combinations  and 


for  conduction,  and  that  the  given  quantity  of  acid  of  a 
certain  strengUi  has  been  arrived  at  somehow  by  rule  of 
thumb. 

As  we  have  seen  above,  Q  being  the  capacity  in  ampere- 
hours,  the  weieht  of  H2SO4  actually  absorbed  in  the  working 
of  the  ceU  will  be 

A  =  Q  X  *120oz.  avoird. 

It  must  be  borne  in  mind  that  a  certain  proportion  of 
this  acid  is  water)  since'  H2S04=-SO.  +  HoO.  The  mole- 
cular weight  of  H2SO4  bein^  08,  and  tnat  ol  H^O  being  18, 
the  weight  of  water  in  A  will  be 


aq  =  A  X 


18. 
08' 


Ax  1837. 


Let  N  be  the  percentile  of  H^O^,  in  the  electrolyte 
prior  to  discharge,  and  Aq  be  the  weight  of  water  requisite 
to  make  up  acid  of  this  percentage  strength,  then 


whence 


N:100-N  ::  A:  Aq. 
Aq  =  (lOO^A  ^^   ^^^^ 


Now,  a  certain  additional  weight,  viz.,  x  ^A  +  Aq)  of  N 
per  cent  acid  must  be  added  to  Aq+aq  (left  after  the 
absorption  of  A  -  aq)  to  produce  the  residual  n  per  cent 
acid. 


And 


n:  100  : :  jcA  :  a;(A  + Aq)  +  Aq  +  aq. 

100 _  a;(A  +  Aq)  +  Aq  +  aq 

n  xA.  ' 

100  a;  A 


n 
100  a;  A 


a;=s 


a;(A  +  Aq)  +  Aq+aq, 

-(Aq  +  aq)»aj  (A  +  Aq), 

lOOA  .Aq+aq_^^^ 
n  z 

X  n 

Aq  +  aq 


100  A 


-(A  +  Aq) 


02.  avoird. 


Thus  the  total  weight  of  acid  [ A  +  Aq  +  aq  +  x  (A  +  Aq)] 
Aq  +  aq 


=  W  =  A  +  Aq  +  aq  +  ^Q^^ 


-(A  +  Aq) 


X  ( A  +  Aq)  oz. 


THE  DISTRIBUTION  OF  ELECTRICAL  ENERGY  IN 
PARIS. 

BY  J.   LAFFARGUK. 

The  foUowing  is  a  reprint  of  an  article  appearing  in  the 
Paris  supplement  of  the  C(m!trad  Journal  for  April  20, 1808: 

The  distribution  of  electrical  energy  in  Paris  dates  only 
from  the  commencement  of  1880.  It  was  not  until  the  end 
of  1888  that  the  Municipal  Council  of  Paris  granted  con- 
cessions to  certain  companies.  At  this  period,  howeveri 
there  already  existed  in  JParis  a  certain  number  of  private 
installations;  and  in  1887  Messrs.  Mild6  and  Clerc  had 
established  in  the  Bue  du  Faubourg  Montmartre  distributing 
works  on  a  small  scale,  which  were  subsequendy  absorbea 
by  the  Edison  Company. 

The  main  conditions  imposed  upon  the  concessionaire 
comjpanies  were  as  follow  :  The  authority  to  lay  cables  in 
Pans  was  granted  for  18  years ;  the  mains  were  every- 
where to  be  under^und.  The  grantee  was  free  to 
regulate  his  own  tariffs  on  condition  of  not  exceeding  the 
charge  of  14*4d.  per  kilowatt-hour  for  lighting,  and  6d.  for 
motive  power  and  various  applications.  The  municipal  dues 
amounted  to  £4  per  annum  for  every  kilometre  or  fraction 
of  a  kilometre  of  conduits  laid  beneath  the  pathways,  and 
also  5  per  cent  on  the  returns.  This  last  to  be  ascertained 
either  by  the  amount  of  the  bills  or  by  the  indications  of 
the  meters.    The  area  to  which  the  distribution  was]  to 


!  i'li 

Jlo«<<ii  I  m  # 


couditioui,  iduplcd   hy   tbe   Maiiicj|Ml   Cuiindl   in  1888, 

three  coai|JiUiiot  ijoinmenced  ifae  dtsinbutiQii  in  1889 — viz,,    tupply  of  iigbtitis  to  ihe  coarkiU  md  la  < 

the  Edison  Continental  Company,  tbe  Sooietd  d*£Glaix«(ce    in  ine  distnck    In  1890  a  new  Cfmpaiiy 


[lent  time,  therefore,  the  distribution  of  elec- 
fu  undertaken  witbin  Paris  by  siac  conoes- 
piinicB  and  by  the   municipal    works  at  the 


^ 
^ 


jmpanying  map,  Fig,  1,   taken  from  the 

on   this  subject  in   ilnda^trk  EUdrique^ 

tribution   nad    tbe   escact    position    of    the 

and  also  the  position  of  the  ditl'erent 
bouodary  of  the  distributing  network. 
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The  central  atations  are  two  m  ntimber :  one  at  No.  8, 
Faubourg  Montmartre,  and  the  other  at  No.  11,  Avenue 
Tnidaine  y  these  two  works  are  connected  together.  There 
ifl  also  a  sub-station  for  accumulators — 38,  Rue  Saint- 
Georges^  A  third  station^  although  specially  used  for  the 
lighting  of  the  Palais  Royal^  is  also  connected  to  the  works 
in  the  Avenue  Trudaine,  When  working,  these  three  works 
are  connected  in  parallel 

The  station  in  the  Hue  du  Faubourg  Montmartre  con- 
tains four  Belleville  boilers,  yielding  1,6001b.  of  steam  per 
hour;  also  four  other  boilers  of  the  same  type,  giving 
2,100  kilos  of  steam  per  hour  at  the  same  pressure — Le.^ 
2101b.  The  steam  engines  are  five  in  number,  of  which 
two  are  Corliss  horizontal  engines  of  50Q  h.p.,  making 
respectively  45  and  62  revolutions  per  minute.  Two  are 
vertical  triple  expansion  Weyher  and  Richemond  engines 


number,  of  which  four  are  by  Weyher 
vertical,  triple^xpansion,  of  300  h.p,,  at   133 
per  minute,  and  two  Corliss,  Bonjoiir  sytteiB,| 
at   105  revolutions  per  minute.     The  5001 
each  drive  directly  two  Bdison  dytiamos 
eight  poles,  giving  130  volte.     The  Bofijc 
work  a  Brown  dynamo  with  two  ooomillti 
of  brushes,  giving  600  kw.  at  130  YOlta. 
placed  between  the  two  vertical  cylindon^  j 
general  view  of  the  machine-room.     The 
bating  apparatus  are  placed  in  a  room  oo 
It  is  from  this  room  that  the  feeders  tirooeed. 
A  sub-station  is  established  in  the  Roe  Sata 
the  registered  address  of  the  Edisoo  CcmiiAi^J 
the  rooms  are  two  batteries  of  74  Tudor 
capacity  of  3,000  ampere  hours  witli 


.>^ 


/ 


^  CiT. 


ruw  a.  -Almw  la  Mbm  KUcUlciti  Worki  of  th«  ilfvitw  tndalM. 


of  300  h.p.  at  132  revolutions  per  minute,  and  one  is  a 
Willans  engine  of  700  h.p.  at  300  revolutions  per  minute 
Elach  of  the  four  300-h.p.  engines  drives  by  Del  ting  two 
Edison  dynamos  of  100  kw.,  with  eight  poles,  at  130  volts 
and  350  revolutions  per  minute.  The  VVillans  machine  is 
directly  connected  to  a  Fives-Lille  dynamo,  of  450  kw.  at 
230  volts.  At  the  works  there  are  also  two  batteries  of 
70  accumulators  of  the  Society  pour  \a  Travail  de  M^taur, 
luvfiK  a  capacity  of  3,000  ampere-hours,  and  a  maximum 
mte  ot  discnarge  of  1,000  amperes.  The  switchboard  is 
installed  on  the  first  floor,  in  a  room  above  the  engine- 
room. 

The  central  station  of  the  Avenue  Tnidaine  (Figt.  2 
and  3)  is  by  far  the  moat  important  It  occupies  a  large 
area.  It  includes  nine  BeUeviUe  botlersi  of  which  three 
give  6^MK)lb*  of  staam  per  hoar,  and  six  give  8,000tb. 
tyMbr  a  preeture  of  2101b.    The  steam  engines  are  six  in 


amperes.    These  aecumuUlofi  are  ebarjpd  i 
time,  the  number  being  varied  aoootdiiig 
difference  of  distribution.     A  booiler  ie 
with  the  charging  feeder  when 
consists  of  an  Edieoii  dviiamo  of  SM  i 
coupled  direct  to  an  eleetric  aoior  of  Oft  kv^ 
700  revolutions  per  minute^ 

The   Palais   Koyal  station 
supply  the  Palais  Royal,  the  Ooitr  im 
Commie  Fran^aise  Theatre.    TIm  i 
which  allow  of  their  works  being 
above  mentioned,  by  plaeiu  booslm  in 
allow  of  ooupliits;  no  in  patiUiL  In  tlmm 
nine  BeUeville  boilerBi  giving  4 J00B»»  ol 
at  a  pressure  ol  1701b.;  alao  Mvnn  fwtiflJ 
yielding  190  h.p.    Theee  are  of  ibi  1 
made   by  the  AYeyher  am!  IHe 
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drives  by  means  of  belting  an  Edison  dynamo, 
100  kw.  at  130  volts  and  590  revolutions  per 

]kmtinental  Companv  is  one  of  the  most  important 
i  supplying  electrical  energy  in  Paris.  At  the  close 
it  had  an  available  power  of  3,300  kw.  in  machines 
)  kw.  in  accumulators.  On  March  31,  1897,  the 
7  had  connected  113,346  incandescent  lamps  distri- 
[  amongst  1,812  subscribers.  In  the  course  of  1896 
buted  2,555,550  kilowatt-hours  at  the  average  price 
1  On  Dec  31,  1896,  it  had  on  only  27  motors  of 
for  various  uses,  and  22  motors  for  lifts  of  65  kw. 

/  d'Edairage  d  de  Force  par  VEleeiricUl^T]nB 
Y  effects  the  distribution  of  electrical  energy  in 
7  means  of  sub-stations  fed  from  the  general  central 
of    Saint-Ouen,   which  is  outside  Paris,   and  by 

stations  in  the  interior  of  Paris.  The  central 
of  Saint-Ouen  (Fig.  4)  is  used  to  supply  continuous 
to  a  certain  number  of  workshops  in  its  neighbour- 
It  also  supplies  electrical  eneijgy  to  Saint-Denis  and 
8,  and  to  several  feeders  for  Paris,  notably  that  for 
them  Bailway  terminus,  and  that  for  the  Boulevard 

An  instaUation  for  transmission  by  two-phase 
s  is  also  provided  for  the  supplv  of  the  I^ndy 
IS  outside  Paris,  and  of  the  La  Cnapelle  terminus 
Faubourg  Saint-Denis  station  in  Paris.  The  Saint- 
mtral  station  is  furnished  with  10  tubular  boilers  of 
er  tjrpe,  yielding  4,400lb.  per  hour  at  the  pressure 
b.,  and  also  wiui  four  sets  of  two  Lecouteuz  and 

horiz9ntal  engines  of  150  h.p.,  coupled  with  a 
flywheel,  and  with  two  single-cylinoer  Garnier 
,  each  of  350  h.p.  The  ei^ht  150-h.p.  horizontal 
work  by  various  countershafts  eight  Marcel  Deprez 
3us-current  donUe-ring  dynamos,  yielding  72  \w. 
)  volts,  four  Hilfauret  30-kw.  dynamos  for  excitation, 
mme  36-kw.  dynamos  for  excitation,  and  one  24-kw. 

giving  1,200  volts  for  arc  lamps  in  series.  The 
gle-cylinder  engines  of  350  h.p.  each  work  a  Hutin 
blanc  alternator  of  250  kw.  at  88  volts,  with  a 
cy  of  42  periods  per  second.  By  means  of  trans- 
the  outgoing  currents  are  raised  from  88  to  6,000 

continuous  current  at  2»50P  volts  is  transmitted  to 
ks  at  the  Boulevard  Barb^s  in  Paris,  where  five 
Deprez  double-rin^  motors  actuate  directly  10 
ing  dynamos,  of  which  six  are  of  the  Edison  type, 
w.  at  175  volts,  and  four  are  Br6guet  dynamos,  of 
It  150  volts.  At  these  works  there  is  also  a  battery 
accumalators  of  the  Soci^t^  pour  le  Travail  des 
:,  yielding  3,300  ampere-hours  with  a  current  of 
iperes.  The  continuous  current  from  the  Saint- 
irorks  is  also  transmitted  to  a  station  at  183, 
rg  Saint-Denis,  to  work  two  rotary  transformers 
to  the  preceding  ones.  At  the  same  works  are 
ated  two  Belleville  boilers  and  one  Solignac  boiler ; 
BTtical  Weyher  and  Eichemond  engines,  of  150  h.p.; 
ree  Desroziers  dynamos,  of  97*5  kw.  at  130  volts. 
Iso  we  find  a  battery  of  70  accumulators,  of  4,000 
hours,  at  500  amperes,  and  a  Hutin  and  LebUnc 
mer,  converting  two-phase  into  continuous  currents, 
ctly  from  the  S^int-Onen  works. 

fTobeconHnued.) 
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Discussion. 

the  disooflflion  on  the  paper  on  the  **  Cost  of  Generation 
rUmtioo  of  Electrical  Energy,"  by  Mr.  Hammond,  recom- 
the  Pisaldwit  said  be  hwi  received  a  letter  from  Mr. 
ignMn^  his  inability  to  be  present.  He  desired  to  thank 
HBOod  for  the  figures  which  he  had  given,  as  these  bad 
f  mncfa  service  to  him. 

I»  Bl  W.  Xeaaadj  then  said  be  endorsed  tbe  opinions 
I  by  Mr.  Crompton.  To  those  who  were  in  tbe  habit 
tham  eivory  day,  the  great  accuracy  of  tbe  figures 
lift  care  with  wfaidi  the  paper  bad  been  compiled.  He  did 
mam  tbe  idea  of  taking  the  two  or  three  most  favourable 
mA  bnnping  them  tc^^etber  and  saying  that  the  same 
9  0kf9CUlA  S  tbeir  b^  stetnons  in  the  latore.     The 


efficient  working  of  electric  light  stations  was  a  very  complex 
question,  which  could  not  be  obtained  in  the  lump  thus.  Speaking 
of  load  factor,  fUtbouffb  it  was  a  very  important  thing,  yet  be  did 
not  agree  with  Mr.  ]£tmmond  in  placing  it  so  high  in  the  scale  of 
importance.  The  two  Newcastle  companies,  for  instance,  shown 
in  Table  XII.,  their  costs  were  practicallv  the  same,  but  in  one 
the  load  factor  was  27  per  cent,  and  the  other  17  per  cent.  There 
was  not  much  difference  between  tbe  Charing  Cross  and  West- 
minster Companies'  ooste,  and  yet  tbe  load  factors  were  26*75  per 
cent,  and  15*4  per  cent,  respectively.  From  the  figures  he  did  not  see 
that  difference  in  load  factor  eave  very  different  results.  Referring 
to  Diagram  3,  be  did  not  Siink  there  was  any  relation  at  aU 
between  works'  cost  and  the  unite  sold  per  lamp  per  annum.  He 
quite  agreed  with  Mr.  Crompton  that  the  engineer  factor  was  a 
very  important  item  indeed.  On  p.  342  Mr.  Hammond  dealt 
with  tbe  quantity  of  electricity  generated,  sold,  etc.,  and  be 
thought  that,  divided  in  a  certain  fashion,  this  information  would  be 
useful  to  people  concerned.  It  was  worth  while  for  the  engineers 
to  know  these  things.  One  thing  he  would  like  to  point  out  was 
with  reference  to  Diagram  9a,  in  which  the  rates,  taxes,  etc.,  were 
dealt  with.  This  diagram  showed  that  as  the  output  of  the  com- 
paniee  increased  the  rates  also  rose  considerably  higher. 

Mr.  J.  8.  Bawortb  said  be  bad  to  thank  tbe  author  for  taking 
up  tbe  cudgels  on  bis  behalf  In  the  recent  attack  made  upon  him 
by  tbe  Engineer,  There  was  no  doubt  that  station  work  brouffbt 
out  the  personal  element  very  strongly.  Mr.  Mountain  had 
managed  to  get  his  oil,  waste,  etc.,  at  Huddersfield  boiled  down 
to  the  remarkably  low  figure  of  '02d.  per  unit  sold.  There  were 
40  stations  which  doubled  that  cost,  while  others  also  burned  lees 
value  of  coal  per  unit  than  tbe  cost  of  oil,  waste,  etc.  The  private 
companies  did  not  cut  down  prices  like  the  municipal  works.  The 
City  of  London  Company,  for  instance,  could  not  hope  to  establish 
any  records,  as  their  daylight  load  was  so  uncertam,  rising  and 
falling  very  irregularly  as  a  sudden  fog  or  darkness  came  on.  In 
fact,  be  thought  some  members  *a  ished  tbe  sun  would  give  up 
shining  there  ^together.  The  cost  of  output  would  necessarily  go 
down  as  the  load  uotor  rose. 

Mr.  J.  N.  ShoolbrM  said  that  he  thought  that  great  saving 
might  be  made  by  the  use  of  accumulators  in  stations  with  a  snuJl 
load.  They  were  very  useful  to  have  as  a  reserve  in  case  any- 
thing went  wronff  with  the  ordinary  plant.  Electric  companies, 
also,  should  not  be  behind  tbe  gas  and  other  similar  compuiies  in 
this  respect.  The  use  of  batteries  on  smaller  plants  made  a  great 
reduction  in  the  cost  .of  production.  In  the  early  days  of  the 
Bradford  installation,  for  instance,  when  batteries  only  were  used, 
tbe  cost  was  very  much  lees  than  at  present.  At  Birkenhead, 
also,  the  installation  was  run  most  of  the  time  for  the  first  12 
months  bv  batteries,  until  the  load  became  too  large  for  this 
means  to  be  successful.  The  batteries  were  recharged  every  three 
or  four  days,  and  the  average. cost  of  production  was  only  }d.  per 
unit.  He  strongly  advocated  the  use  of  batteries  for  relieving  the 
plant  while  there  was  only  a  very  small  load,  such  as  a  great  many 
companies  had  during  the  daytime.  He  mentioned  an  incident 
which  occurred  in  Bradford,  whpn  he  and  some  other  gentlemen 
were  working  by  the  electric  light  and  the  engineer  came  and 
reported  that  as  the  fuse  of  the  1,200-ampere  dynamo  had  blown 
the  batteries  had  been  switched  on.  This  had  i>een  done  without 
attracting  the  notice  of  any  of  them. 

Mr,  W.  H.  PateheU  said  that  he  should  like  to  congratulate 
the  Institution,  ais  he  had  reoeived  a  clean  copy  of  the  paper  before 
tbe  discussion  was  ended.  The  table  on  p.  305  of  the  aggregation 
of  lowest  oosts  in  the  United  Kingdom,  was,  he  thought,  a  mere 
piece  of  crazy  patchwork.  In  all  cases  the  cost  of  tbe  fuel  should 
be  given.  Some  of  tbe  figures  given  on  p.  57  (in  the  old  proof)  did 
not  agree ;  for  instance,  tbe  Westminster  figures,  to  agree  with 
tbe  paper,  should  be  15*4,  and  nob  13*3  as  given.  As  to  the  use 
of  ratteries,  he  wished  they  could  get  a  bi^  battery  and  rely  on 
it.  On  p.  59  it  mentioned  battery  loss  as  being  charged  to  distri- 
buting loss.  He  tboaght  that  the  more  natural  thing  would  be 
to  charge  it  to  generating  loss.  He  measured  how  much  electricity 
was  generated  by  fixing  a  wattmeter  on  his  dynamo,  and  found 
that  the  reoord  did  not  agree  wit^  that  obtained  by  integrating 
the  product  of  the  ammeter  and  voltmeter  readings.  He  thought 
that  the  oost  per  unit  generated,  was  rather  misleading,  and  it 
should  be  cost  per  unit  sold,  this  bein^  much  more  reliable.  Prof. 
Kennedy  did  not  like  the  sudden  rise  m  the  new  assessment,  and 
this  was  a  very  natural  feeling.  He  (the'speaker)  differed  from  Mr. 
Crompton  in  saying  these  lists  were  the  best  thing  possible,  as  he 
was  inclined  to  think  that  some  engineers  in  their  efforts  to  appear 
at  the  top  of  them  neglected  more  important  things.  The  low 
price  of  Jd.  per  unit  obtained  by  the  batteries  mentioned  was 
not,  he  thought,  cjoite  correct.  The  cost,  when  reckoned  also 
with  the  cost  of  maintenance  of  the  accumulators,  really  came  up 
to  lid.  per  unit.  Mr.  Wright  had  done  very  great  service  by 
directing  tbeir  attention  towmrds  tbe  item  of  works'  costs,  but  he 
thought  he  bad  gone  rather  too  far.  Although  bis  figures  were 
very  valuable,  they  should  not  be  taken  as  absolutely  correct. 

Mr,  JL  J.  Lawson  wished  it  had  been  possible  for  the  author  to 
have  given  the  figures  for  last  year.  His  figures  of  possible  lowest 
cost  might  lead  tbe  public  to  think  they  should  ^t  their  elec- 
tricity at  id.  per  unit.  This  was,  of  course,  impossible,  and  after 
all  expenses  had  been  reckoned  with,  they  would  find  that  they 
would  be  unable  to  sell  under  4d.  per  unit.  A  great  mistake 
was  made,  in  his  opinion,  by  every  small  vestry  giving  an  electric 
supply,  instead  cf  leaving  it  to  two  or  three  large  company 
stations  already  established.  At  Dover,  since  tbe  introduction  of 
electric  traction,  the  cost  had  been  reduced  by  a  penny  per  unit. 
Batteries,  he  thought,  were  very  useful  and  economical  in  small 
stations,  or  where  tbe  daylight  load  was  praotieally  nil,  sacb  aa 
at  Richmond, 
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Mr^  S.  K,  Sajen  naid  he  aieo  wisbed  tyo  thank  Mr.  Hammond 
for  producifif^  such  a  uf>eful  paper.  Ho  thought  there  should  be 
no  tofla  tinACGounted  for.  En^ineem  Hhoukl  know  the  amount  pro- 
doeed  at  the  worke,  and  should  know  exactly  how  much  wan  loet 
in  difltributioD,  etc.  Ho  himself  bad  always  bad  wattmeten  con- 
neoted  to  hK  dynamos,  on  the  pressure  side,  where  possible.  He 
tboapbt  the  readings  should  often  bo  taken  to  find  out  the  pro- 
duction and  loss  of  the  machines,  and  this  might  be  done  on  any 
brijrht  day.  As  re^rded  the  engineer  factor,  the  cost  of  the  units 
■old  did  not  entirely  depend  on  the  engineer,  as  he  could  not 
control  the  output ;  bub  he  was  a  very  important  item.  As  to  load 
factor  at  Bournemouth,  in  1895,  when  the  price  charged  was  8d. 

Cr  unit,  and  the  rebate  was  nil,  the  load  factor  was  7 'I  per  cent. 
1896,  when  Wright's  system  was  introduced  and  7d.  per  unit 
WW  charged  for  the  first  hour  only,  the  load  factor  increased  to 
11  "2  per  cent,  ;  and  in  1897,  under  the  same  conditions^  it  rose  to 
12-25  per  cent.  It  was  impossible  to  compare  different  stations  on 
equal  terms,  as  the  coal  ifcem  was  so  much  different  in  difi*erant 
stations*  Batteries  were  a  good  thing  to  use  for  a  small  daylight 
load,  or  for  very  small  stations,  but  he  did  not  advocate  their  use 
in  stations  at  which  there  was  anything  like  a  heavy  load. 

Kr.  D,  CiaAaby  said  he  noticed  that  the  question  of  capital  cost 
had  been  entirely  left  out  of  the  paper.  This  mtght  be  all  very 
well  for  the  purposes  for  which  the  paper  was  compiled,  but  it 
would  be  of  immeneelv  greater  value  if  the  question  were  taken 
into  consideration.  As  regarded  the  supply  of  energy  to  tram- 
ways, taking  the  mean  load  for  tramway  plant  at  15  or  16  hours 
per  day,  a  toad  factor  of  about  50  per  cent,  was  obtained.  On  the 
basis  of  the  lighting  figures,  the  lighting  companies  should  be  able 
to  supply  the  power  for  the  tramway  at  Id,  per  unit  cheaper,  as 
there  were  not  so  many  ex|>enBee  connected  with  power  supply  as 
with  lighting.  He  had  worked  it  out,  and  he  used  the  following 
equation  : 

y=:^0a2ar+10(J. 

y=£  monthly  charge. 

x= units  monthly. 

Regarding  the  question  of  measuring  electricity  generated ^  he 
bad  tried  connecting  wattmeters  to  his  plant,  but  had  not  found 
the  readings  come  out  accurately.  He  thought  that  on  the  credit 
side  of  these  accounts  there  should  be  something  more  than  only 
the  units  sold. 

Hr  J.  8.  Swmn,  in  thanking  Mr.  Hammond  for  his  paper,  said 
that  these  fignree  showed  the  effect  of  improvements  in  the  design 
of  the  apparatus.  They  seemed  to  realise  then,  perhaps  for  the 
tint  time,  that  there  was  some  good  in  the  Electric  Lighting  Act 
of  1SH2,  when  it  nerved  men  to  go  so  thoroughly  into  statistics 
us  this  paper  went.  Mr,  Hammond's  figures  whipped  them  up, 
and  made  them  think  of  how  the  cost  of  electricity  could  be  more 
reduced. 

llr«  &.  Bammemd,  in  replying,  said  he  had  been  greatly 
encouraged  by  the  request  that  he  should  extend  his  researches. 
General  Webber  seemed  rather  doubtful  whether  these  figures 
would  be  of  any  use  at  alL  He  himself  thought  that  if  the  figures 
were  only  of  use  to  the  men  who  had  charge  of  the  stations,  be  had 
fulfilled  his  purpose.  If  all  these  engineers  tried  to  work  up  to 
•ome  of  the  better  resolte,  he  thought  a  great  deal  of  good  would 
be  done.  They  all  had  the  desire  to  introduce  electric  energy  into 
domains  in  which  it  had  not  formerly  been»  and  the  only  wav  of 
doing  this  was  to  cheapen  it.  If  there  was  one  thing  more  than 
another  they  wanted  in  improvements,  it  was  to  get  tne  Board  of 
Trade  to  amend  their  form  so  that,  Instead  of  being  allowed  to  fill 
in  the  last  statistics  or  not,  just  as  they  pleased,  the  whole  should 
eome  under  the  signature  of  the  auditor.  The  figures  he  bad 
glTeo  were  as  accurate  as  it  was  possible  to  obtain.  He  thought 
aleo  that  there  should  be  no  difference  in  the  forms  supplied  to 
oorpormtlons  and  private  companies.  The  ealary  of  all  assistant 
eDglneert  should  be  put  down  to  the  management  Item,  and  also 
half  of  that  of  the  managing  engineer.  The  real  baeis  of  all 
costs  was  the  consumer.  Prof.  Kennedy  amended  the  form  to 
three  items — viz.,  electricity  generated,  quantity  utilised,  and 
quantity  used  in  distribution.  Prof.  Kennedy's  formi  if  sane- 
tloned  by  the  aothortttes,  would  be  a  great  improvemenf. 
Any  gaa  engineer  would  be  able  to  tell  at  once  how  much  gas 
was  lout  in  distribution,  and  electrical  engineers  should  be  able 
to  do  the  same.  The  reason  he  did  not  bring  the  battery  (piestion 
into  the  pafier  was  because  he  did  not  wish  to  enter  upon  any  potiy 
discDBsfon  on  the  different  systems.  The  records  rotating  to  load 
factor  were  not  kept  properly,  and  reliable  information  was  difli- 
oolt  to  obtain  reigardtng  it.  Some  companies  had  benefited  greatly 
by  their  inoreased  load  factor.  No  com^»any  had  yet  reached  th«^ 
final  ai  Ite  capital  account,  and  he  for  one  did  not  wiah  any  of  them 
kk  Mwiy  of  them  wished  to  know  the  cost  of  coal  at  the  Leeds 
■talioii.  This  he  had  no  objection  in  telling  them  was  '25  per 
unit.  This  coal  was  the  veriest  muck  which  the  engineer  could 
get  hold  of,  and  as  long  as  It  would  bum  at  all,  it  went  into 
the  Lancashire  boilers. 


MEETING,  AmiL  28. 


4iJMl  night's  meetinf;  of  the  InBtitiiiion  the  following 
IfftUffW^m  read  : 

Notes  on  Electric  Tramways. 

BY  MAJOR   r.  CAKE^KW,  Itlt,  AND  A.  P.  TKuTlUt,  MK:MUKK,s 

The   aooompanying    note    uo    return    feedera    fur    elect rio 
immw!^jm  lum  been  furwutled  to  me  by  Mr.  A«  P*  Trotter  ; 


and,  aa  it  oontaina  a  neat  graphical  method  for  < 
fall  of  potential  in  the  return  with  itaiJorai 
current,  and  the  proper  pointa  of  applioAtioo  U^J 
I  think  it  may  prove  intereating  tn  oonne^iM  t 
paper.     As  Mr,  Trotter  alludat  to  pwfioMi 
own  on  this  subject,  I  alao  forwiu^  n  fi0l#  wl 
by   me   in    May,  1894,   and  sent  to  tlM  8m 
Tramways  Cr>mpan7,  adrooattng  th«  aut 
this  fall  of  potential —P.  CAmD^'^ 

NOTE   ON   RETURN    ^  H   FUa, 

TOA 

By  A-  P.  TuoTtlH,  MembfT, 

While  great   ingenaity  baa    been    exoendM 
bonds    for    electric    tramway   nila«    ftoa   wfatW 
assisted    in    some    caaee    by    bare    oopfur 
between    or    near    the    rails,    fomi    a 
the   coet   of   building   a  Une,    little   atteotioo 
to  the  use  of  return  feedora.     The  uee  of 
provided   with   a   small   dynamo  wai 
Cardew  several    years    ago,   and  it 
proposed  by  Mr.  G«  Kapp.    The  tyftam  h 
some  time  in  Gene\'a,  and   baa  recantJy 
success  to  the  extension  of  tba  Bristol 
mode  of  arranging  such   return 
have  been  described,  and  the  present  < 
to  afford  an  opportunity  for  dijcu«iing  it. 
line  with  passing  places,  five  miles  long,  and  10  a 
The  most  even  distribution  will,  of  o^iurse,  be  wlMft  { 
equidistant,  and  a  leas  even  distribution  Is  nol  Mtttl^  | 
than  when  aU  the  can  are  in  pain  at  paMitm  pliei 
car  take  20  amperes,  and  let  Uie  naistftiiot  of  lilt 
be  1-20  ohm  per  mile.     When  tho  oan  vrm 
half  a  mile  apart,   the   rail   redisCMiea 
1-40  ohm,  and  with  20  amperes  llit  di^  OB  htM  m  l 
is  half  volt.     The  series  is  as  follows  : 

<*ars      .12      3      4      5      6        7        S        t 
Volts...    0      I      1^     3      5     71     10|      U       IB 

The  6nit  car  is  suppoied  U>  bo  at  tiio  mil 


0 

o 
tt>o 


The  case  is  an  eitreme,  but  not  mm 

total  fall  of  27^  volts  over  fir#  i 

in  the  first  iristarice  *  ■       -r  %mpls 

serves  the  better  to  i  he  pfohlsfli* 

all  passing,  in  paira,  >*^  >>  i^^i^ir  Apart,  lbs  dfopi 

over  one  mile  is  two  volts      The  disi^raai  i ' 

for  these  two  oases  ;  the  line  A  B  slw>wtiii  ibi  fl 

10  cars  evenly  spaced  half  a  mile  apaft,  aat  Itof 

fall  for  oan  in  pain  a  mile  apart, 

is  the  oHj/in  of  the  ctirve  to  whtoh  lbs  lios  A  ' 

mat  ion  ;  but,  as  it  b  not  tntstttded  tn  U«at  I 

matically,   the  pnint  A   ia  for 

right-hand  oomivr.     The  volts  bi  tlis  two  i  _ 

compared  with  th«  Jluctaatiofis  ulooemoaaaaloclfici 

that   thia  questioo  of    diatribotioii  of  tk»  aa  wQk^ 

rvfvrred  tu  again,  but  the  lint  A  B  will  bt  i 

The   return   feeder   meiho«l    lij  wliisli  l^ii 

be  reduced  ooofifto  to  eomiootiiig  a  feodar  lo  i 

the  raili,  and  tapping  oil  mam  m  ihm 
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ify  of  the  feed  a  r  is  not  relied  upon  for  ihk,  but  n 
lOtiDg  $M  ft  iieg&ti\re  '^  booster/'  may  be  aaid  to  euek 
It  bMk^  By  tbifi  means  the  point  at  ff^hich  the  feeder 
ftilft  mmf  be  brought  down  to  zero  poteDtial,  or  might 
ie»tiTe  to  the  generating  dynftmo, 
ibieni  to  be  i^nsidered  h  '  (a)  to  r^uce  the  volts  below 
mmnoi,  (6)  to  use  ab  little  copper  aa  pooiibloi  and  (e) 
little  energy  &»  poaaible.  Diarogarding  the  two  latter 
i,  a  aim  pie  plan  would  be  to  run  a  feeder  the 
Mb  of  the  line,  and  to  reduce  the  volta  to  zero  at  the 
f  the  line  D,  The  distribution  is  then  symmetrical :  half 
rrenl  goes  to  the  generating  dynamo,  and  half  to '  the 
seder*  To  draw  the  curve  of  distribution  cut  out  a 
»rd  to  the  shape  of  the  curve  of  volta  A  B,  and  fitting 
ml  axis  to  the  ordinate  5  place  it  so  that  it  pauses 
ht  point  P.  Turn  the  card  over  and  complete  the 
X3H^^  A  in  the  aame  way.  The  maximum  volts  at  the 
ire  7^.  But  there  is  no  oocasion  to  reduce  the  volts  at 
4  the  line  to  ^ero^  and  there  is  evidently  a  maximum 
gre  oi  copper  and  of  energy  in  the  feeder.  The  middle 
the  line  is  evidently  not  the  be«t  point  to  tap,  for  the 
Jd  be  dktributed  as  shown  by  the  line  B  F  G,  which 
eaiijy  drawn  by  means  of  the  template.  Here  the 
1  i%  as  before,  7^,  and  the  volts  near  the  works  are 
inly  low — viz.,  two  volts  at  1^  miles  out.  It  U  clear 
Kne  B  F  G  that  the  feeder  would  draw  ofi  three- fourths 
^  current.  It  would  be  still  worse  to  tap  the  rails  at 
at  which  the  volts  rise  to  one- half  the  maximum— <viz^, 
i|^  milea  from  tbo  works. 
I  now  in  a  difierent  manner.,  let  it  be  given  that  the 

volts  are  not  under  ordinary  circumstances  to  exceed 
ring  a  margin  of  two  below  the  Board  of  Tn^de  limit. 
line  B  H  by  means  of  the  templatoi  and  fitting  the 
10  that  iti  axis  is  vertical,  that  the  top  touches  the  Ene 
ti  at  the  point  H,  and  that  it  passes  through  the  point 

it  over  and  draw  the  line  II  K,     But  as  it  is  not 

from  the  '*  underlakers'  "  point  of  view^  to  reduce 
:o  zero  at  the  point  K,  set  the  template  again  ^  allowing 
at  the  end  of  the  rails  at  the  point  M,  and,  drawing 
ick wards,  it  is  found  to  intersect  the  line  H  K  at  L. 
ftt  this  point  are  two,  and  this  hi  the  best  that  can  be 

a  single  return  feeder.  This  feeder  will  be  ^  miles 
will  draw  off  0*6S  of  the  current. 


HOTE  ON  ELECTRIC  TRAMWAYS. 

By  Major  P.  Cjlkdew,  R.E*,  Member. 

believe,  generally  admitted  that  where  the  rmila  are 
le  collection  and  partial  transmission  of  the  return 
le  best  means  of  preventing  injurious  action  on  pipes 
nise  the  diffrence  produced  by  the  current  between 
dal  of  the  uninsulated  return  at  different  points,  and 
ny  part  of  sueh  return  and  the  earth.  On  account  of 
auce  offered  by  all  conductors  to  the  current,  the 
on  of  a  our  rent  by  means  of  a  conductor  causes  a  fall 
ial  throughout  the  length  of  the  conductori  the 
of  potential  being  greatest  between  the  ends  of  the 
.     This   ia   the  case   whether   the   whole  current    is 


i    \    ^    ^  -^    ^  T\i    ^. 


and   3. — Nol6  :     In   the    above   figures 
potential  with  regard  to  earth. 


indicates 


ed  tirroMghont  the  length  of  the  conductor,  or  is  fed  in 
I  eue  of  a  tramway  line)  at  different  points  along  the 
povided  that  the  direction  of  the  current  throughout 
k  ef  the  <x)nductor  is  the  same,  which  must  be  the  case 
leonductor  forms  the  only  path  for  the  current  back  tn 
iliAg  machine.  But  if  additional  conductors  are  use*! 
»rrent  from  the  main  conductor,  which  receives  the 
Istribuied  along  its  length  back  to  the  generator,  the 
lifference  of  potential  in  this  main  conductor  may  no 
Vt  between  the  ends  of  the  conductor,  and  the  amount 
iftronce  may  be  greatly  reduced.  The  extent  of  the 
L  wHl  depend  upon  the  petition  of  the  j^inctions  rffected 
Miatanoe  in  the  auxiliary  conduators. 
tiSQme,  for  example^  n  auxiliary  conductors,  all  of 
htSDoe,  connected  to  the  nmin  conductor  at  equal 
throughout  its  length,  and  one  from  the  extreme 
yie  joain  oooductor   of  twice  the   resistance  of  the 


otherSf  a  resbtance  equal  to  this  last  being  interposed 
between  the  generator  and  the  near  end  of  the  main 
conductor,  then  with  a  uniform  distribution  of  current  all 
the  points  of  junction  will  be  at  the  same  potential^  and 
the    extreme    difference    of    potential  between  any  points  of 


the    main    conductor  will  be  reduced  to 


of  what  it 


4(n  +  l) 
would    be    without   these    auxiliary    condnctora    or    feeders* 

Thus  with  one  feeder  to  the  distant  end  iJone  the  fall 
of  potential  in  the  main  conductor  can  be  reduced  to  one- 
fourth,  and  with  a  feeder  to  the  centre  as  well,  to  one*&ixtoenth 
of  that  due  to  the  same  distributed  current  without  feeders  i 
and  it  will  be  seen  that  under  such  conditions  the  variation  of 
potential  in  the  main  conductor  can  be  reduced  to  any  required 
limit.  But,  unlesi  these  feeders  are  of  very  large  cross -section 
and  conductivity  compared  with  that  of  the  main  conductor, 
there  will  still  be  a  considerable  fall  of  potential  in  them,  and, 
in  oonsequence,  a  considerable  difference  of  potential  between 
the  main  conductor  and  the  terminal  of  the  generator  to  which 
it  is  connected  by  means  of  the  feeders*  In  place  of  adjusting 
the  resistances  of  all  feeders  to  equality,  varying  E.M.F.^s  may 
be  introduced  into  each  feeder  proportionate  to  its  resistance, 
and  thus  the  potential  of  all  feeding  points  may  be  kept  the 
same  as  that  of  the  terminal  of  the  generator  if  desired. 


TT 


^ 


_j_ 


S 


-*^ 


Fio.  4. — Note :  v  indicates  potential  with  regard  to  earth ;    e' 
and  t"  auxiliary  E*M,F/s. 

In  considering  the  applicmtioii  of  the  feeding  arrangementi 

described  above  to  the  special  case  of  minimising  the  leakage  to 
earth  from  the  rails  of  a  tramway  used  as  a  return  circuit,  it 
must  be  borne  in  mind  that,  although  the  load  under  normal 
conditions  may  be  fairly  uniformly  distributed,  yet  the  exigencies 
of  traffic  may  require  far  more  current  to  be  supplied  to  one 
section  of  the  line  than  its  proper  share,  other  sections  at  the 
same  time  being  lightly  loaded.  The  position  and  slope  of  the 
various  gradients  on  the  line  also  considerably  affect  the  distri- 
bution of  current  in  the  rails.  The  number  of  cars  at  work, 
and,  therefore,  the  total  load,  abo  generally  varies  during  each 
day's  running,  and  from  day  to  day.  The  disposition  shown  in 
Fi^«  4  can  be  adapted  to  meet  the  special  rec^iiirements ;  but 
unleas  the  auxiliary  E.M.F.^s  are  continually  adjusted  to  the 
variations  of  load,  bnth  as  regards  amount  and  distribution,  the 
arrangement  must  be  defective  at  times. 

In  order  to  provide  auxiliary  E.M.F.'s  for  the  efficient 
working  of  the  feeders  to  the  return,  automatically  adjujited  to 
the  re(|uirementB,  I  would  suggest  the  following  arrangement : 
Let  the  tramway  be  divided  into  several  sections  accordiilg 
to  its  length  and  the  amount  of  traffic  gradienrs,  etc^ 
Let  there  be  two  insulated  feeders  for  each  such  section 
— one  for  the  line  and  one  for  the  return^ — the  latter  being 
connected  to  an  uninsulate^l  conductor  as  provided  in  Regula- 
tion 4.  Let  the  currents  in  these  feeders  pass  through 
a  *' motor-generator  "  at   the   generating   station,   the   *  afield 
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Fn  J.  5 .  -  G '  -  generator  ;  G"  =  an  xillary    generator ;   MG  =  motor  ^ 
generator  ;  Mg  =  maj^netiaing  coils  of  motor^  generator. 

magnets  *'  of  which  are  excited  by  the  current  to  line  alone, 
whQe  the  armature  is  wound  with  two  circuits— one  for  each 
current,  to  as  to  oppose  each  other — the  circuit  through  which 
the  current  to  line  passes  being  made  slightly  the  more  powerful. 
The  motor*generator  will  then  revolve  as  urged  by  the  line 
current,  and  will  generate  an  auxiliary  E.M.F.  for  the  return 
current.  The  generator  for  each  feeding  circuit  should  be  of 
rather  higher  E.M.F.'s  than  that  supplying  the  near  end  of  the 
line  and  return  ;  but  as  the  extra  volts  will  be  taken  by  the 
motor-generator  in  the  station,  there  will  be  no  need  to  exceed 
the  limit  allowed  by  the  Board  of  Trade  on  the  line  outside. 
The  expense  involved  may  probably  prevent  the  adoption  of 
any  such  system  in  its  entirety  at  present,  but  it  possesses  the 
advantage  that  it  can  be  adapted  to  existing  tramways,  and  a 
pair  of  f+4eders  run  to  any  part  where  the  difference  of  potential 
from  earth  of  the  rails  is  found  to  be  excessive.  Such  an 
arrangemoQt  with  one  pair  of  feeders  is  sketched  in  Fig.  5« 
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Earth  Returns  for  Electric  Tramways. 

BY  H*   F.    PAKSH.1LL,    MKMBER, 

•  Conftldeiing  the  iinall  difierence  of  potential  at  which  electro- 
lytic action  may  take  place,  a  matter  of  primary  importance 
in  electric  tramway  ay  stems  in  which  the  rails  are  used  as 
return  conductors  ta  in  reference  to  the  rate  of  fall  of 
potential,  and  the  difference  of  potential  between  the  rails  and 
th*  general  mass  of  earth,  the  magnitude  of  which  may  vary 
•lOOording  to  snoh  local  conditions  as  the  locality  of  gas  and 
water  pipes,  the  conductivity  of  the  earth  between  the  rails  and 
such  pipes,  and  the  conductivity  of  the  pipes  themselves. 

The  exposed  surface  for  leakage  of  the  track  is  very  great  ; 
thus  in  the  ordinary  four-track  tramway  system  there  is  some 
50,000ft,  per  route  mile.  With  so  great  a  surface,  and  with, 
as  is*generaily  the  case,  considerable  conductivity  of  the  concrete 
and  earth,  a  Urge  fraction  of  the  current  may  be  diverted  from 
the  rails,  even  in  short  lines,  and  with  a  ma?ctmum  drop  as 
small  as  that  specified  by  the  Board  of  Trade.  Thus  in  tests 
recently  carried  out  in  a  line  some  eight  miles  long,  it  was 
found,  by  cutting  the  track  at  the  middle  of  the  line  and  inserting 
an  amperemeter,  that  some  60  per  cent,  of  the  current  was 
returning  through  the  earth  itself.  Tests  made  as  to  the  con- 
ductivity of  the  earth  return  showed  as  a  whole  that  it  was 
about  one  and  a  half  that  of  the  rails,  bonds^  and  fishplates, 
which  would  indicate  that  on  an  average  about  33  per  cent,  of 
the  current  was  leaving  the  rails.  In  other  words,  the  voltage 
drop  in  the  earth  return  was  but  two-thirds  of  what  it  would 
have  been  had  the  current  been  wholly  in  the  rails.  In  laying 
the  rails,  therefore,  it  seems  desirable  to  adopt  such  methods  of 
construction  as  will,  to  a  considerable  extent,  insulate  the  rails 
from  the  adjacent  mass  of  earth.  The  conductivity  of  the  earth 
is  considerable,  and  with  differences  of  potential  up  to  the  limit 
Mtablished  by  the  Board  of  Trade  is  so  great  that,  in  the  cases 
I  have  examined^  stray  currents  are  not  diverted  from  the  mass 
of  earth  by  gas  and  water  pipes.  I  hare  made  t^ste  by  cutting 
the  nils  and  measuring  the  currents  at  different  points,  and»  so 
far  ai  could  be  determined,  the  neighbouring  gas  and  water 
pipes  were  not  traversed  by  the  current.  In  one  special  case 
two  lines  of  the  tramway  formed  two  sides  of  an  acute  angle 
triangle,  and  a  very  Urge  water-main  formed  the  third  side,  and, 
even  though  some  50  per  cent,  of  the  current  did  not  come  back 
through  the  rails,  the  tests  showed  beyond  doubt  that  there  was 
no  current  whatsoever  coming  across  the  third  side  of  the  triangle 
through  the  water-pipe.  Of  course,  with  the  small  diflbrence  of 
potential  common  in  practice  in  this  country,  the  C.E.M.F.  of 

Solarisation  which  accompanies  currents  flowing  between  con- 
uetors  when  electrolyiis  takes  place  is  an  important  element 
in  determining  the  law  of  current- flow. 

The  tests  carried  out  by  the  writer  have  in  every  case  shown 
that  the  joint  conductivity  of  the  rail  and  the  earth  is  con- 
■iderably  greater  than  that  of  the  rails  themselves.  For  this 
reason  there  exists  the  necessity  of  determining  the  conductivity 
of  the  rails,  fishplatM,  and  bonds  before  the  track  is  laid  in  the 
earth,  so  that  after  a  roadway  is  completed  the  measured  drop 
may  \m  taken  as  an  indication  of  what  percentage  of  current  is 
■trapng  from  the  rails  ;  further,  so  that  tests  made  from  time 
to  time  may  indicate  the  general  condition  of  the  bonding.  In 
general  it  is  desirable  that  the  earth  return  be  isolated  to  the 

EMtest  degree  practicable  from  any  other  metallic  conductors 
ble  to  be  affected  by  electrolysis.  In  some  caaes,  however, 
where  the  drop  in  the  earth  return  haa  been  comparatively  great, 
attempts  hftve  been  made  to  prevent  electrolysis  by  bonding  the 
nik  to  the  adjacent  gas  and  water  pipes.  The  results  have  been 
more  or  less  satisfactory.  It  is  obvious  that  if  the  rails  and 
adjacent  gas  and  water  pipes  can  be  kept  at  the  same  potential 
electrolytic  action  can  be  etlectively  prevented.  Considering, 
however,  the  very  considerable  conductivity  of  the  earth,  it 
would  seem  doubtful  whether  such  bonding  would  prove 
eflective  with  any  considerable  drop  in  the  rails,  since  in  this 
ease  stray  currents  would  flow  from  one  part  of  the  system 
to  another,  and  at  such  a  differenoe  of  potential  as  would  cause 
electrolysis. 

In  the  case  of  lead-sheathed  cables  running  parallel  to  earth 
returns  of  tramways  the  reeults  have  been  entirely  satisfactory, 
and  are  conclusive,  since  in  the  abeence  of  bonding  the  lead 
aheathinff  was  rapidly  eaten  away.  This  instance,  however,  is  not 
to  be  rehed  upon  as  an  indication  that  it  would  be  safe  to  carry 
out  the  same  prooese  in  dealing  with  gas  and  water  pipes.  The 
lead  sheathing  is  homogeneous,  of  comparatively  high  reatstance, 
and  with  Mmall  surface  exposed  to  the  earth,  whereas  the  reveme 
holds  true  with  gas  and  water  pipee  as  ordinarily  laid  down,  1 
have  no  doubt  t£it  there  are  oases  in  which  effective  bc^nding  of 
the  rails  adjacent  to  conductors  might  give  entirely  satisf/ictory 
results,  but  I  should  hesitate  to  make  any  general  recomuien- 
delion  to  this  efifect,  ainoe  in  very  many  cases  a  reeutt  directly 
oppoaite  might  be  obtained.  There  is  such  a  difference  in  snil»~ 
first,  as  to  corrosive  nroperties ;  teoond,  as  to  electrical  ci^nduc- 
tivity^-that  a  general  rule  whieh  would  prevent  electrolysis  in 
would  be  nnneoemiilv  ief«ce»  end  in  many  cases 


iTe.    It  is  obvious  tbftt, 


etmy  g;eneraU^ 


into  the  earth  so  as  to  enter  metallic  comlMloffe^  I 
of  potential   should   nat   be  allowed   to  «MI 
electrolysis  begins,  plus  the  drop  in  the  eertb  ti 
system  of  distribution   the  conUoUable  le 
return   are  practically   limited  to  tlie 
cross-section  of  the  rails,  and  the  dienuoftl  ( 
rails.     The  chemical  somi»o«ition  of  the  FaHi 
greatly,  since  rails  low  in  carbon,  but  of  Udk  m 
tivity,  are  found  to  wear  away  so  repklly  taat  I 
are   a   practical    necessity.      The  c 
practice  is  largely  determined  from 
and   in   the  bt^st   practice   raila   of   from  60IKj 
running  yard  are  used. 

The  method  of  making  the  rail  jointa  t«  ]_ 
only  factor  controlling  the  resii^tJUioe  of  the  raQ  i 
susceptible  to  wide  varistion   in  practice.     The  i ' 
uf  the  rail  joints  has  been  tried  in  the  I'uited  J 
far  the  results  have  not  been  such  as  to 
facturers  to  advance  the  use  of  the  iyitein,  ir 
companies  to  adopt  it.    The  joints  in  electiml 
are  equally  objectionable  from  either  a  mechenioi 
point  of    view,    so   that   a  system   of   perfe^lf^ 
would    meet    with    general    favrmr.       in    pw    * 
of    temperature    in    causing    expansion    iaa 
been   noticeable    in    long   lengths   of    welded 
effects    thereof    have    not    been   of    such   a 
might  be  expected    from    the   range  of   t#a 
the    reporte    I    have    at    hand    it    apjieam 
unexpected  resulu  of  the  welding  pri^ceea  tlyu 
evident  in  the  course  of  time.     Firat,  the/ 
of  the  welded  section  wss  less  than  that  of  e  i 
the  portions  of  each  rail  near  the  weld 
wear  away  unevenly.      Another  unexpeel^ 
owing  to  the  sudden  increase  and  decreeae  to 
rail   took   a   very  high   temper  at  the  weld,  ee 
to  withstand  shock  was  deoreeaed.     To  the  wriler'e] 
not  improbable  that  these  meohaiiiosl  difiicultiea^ 
come.     Welding  apparatus  of  sufBossnt 
costly,  and  it  is  frequently  difficult  to  amnfe  I 
power  required ;   so  far,   therefore,  the  proosM 
employed  in  this  country. 

Another  method  of  somewhat  the  asma  nslvrs 
of  welding  is  that  known  as  the  **0M$  wMT 
joint.''     This  joint  is  made  by  pooriiig  moliso 
metal  mould  clamped  round  the  rail  joint*    Ihm  i 
cast  metal  that  come  in  contact  with  the  i 
rail  joint  are  chilled,  and  are  thus  preveoiisd^  Cnisi] 
perfect  weld.     1  believe  it  has  been  iciarti  '    *   ' 
effected*     It  seems,  however,  extreme^  dank 
the  use  of  a  flux  a  weld  is  almoet  impaar^ 
wrought  steel  and  molten  iron.     Tho  rail 
metal  is  poured  around  it,  and  remains  expel 
cast  Iron  h&s  set,  and  finally  resumes  its  for 
atfords  a  slight  clearance  for  expansion  sad 
accounts  for   the   mechanical  success  of   the 
carefully  applied,  makes  when  new  a  pscleci  i 
although,    in   the   writer's   mind,   the  dlT 
between  the  part  summnding  (he  osstti 
part  of  the  track  may  e? sntuaily  esoas  on 
the  rail.     The  clearance  above  spoken  of 
certain  amount  of  moisture,  so  that  by  tba  I 
the  resistance  of   the  j<iint  increases  in  Ihe 
From  the  resulU  of  test  which  I  hsfe  si  1 
that  the  electrical  rsslstsnoe  of  this  joint*  i 
considerably,  so  that,  considering  Ihe  low- 
this  country,  it  should  be  used  ia  oomiiai 
form  of  bond.     Owing  to  the  rmdilf  o!  tW  , 
copper  bonds  will   undoubtedlj  oe  fottid  ttova 
conjunction  with  it  thso  with  s  fishplala  fdm  of /^ 

Boxps. 

The  bonds  generally  used  up  U»  tlik  timm  mtm  of  i 
contact  type,  and  in  making  any  fsttsad^  alaiaa 
naturally  assumed  as  the  basis,     la  tkm  diasoaais 
read  some  time  ago  before  this  InsiltuHoa  ikm  i 
out  that,  accord ing  to  eipartenee  wtkli 
central  sution  work,  100  amperas  per  aq 
found   the  limit   in   best  eeiitfal<>stelioa 
considering  the  trying  eonditiooa  In  wUik 
in  the  earth,  one  half  of  this  vaJaa  V^oold 
factory.     In  actual  practice  I  liava  fooad  il  adf 
to  a  still  lower  limit,  and  in  moat  ol  tka 
designed  the  ourrent-denai^  al  aaiiMa  ef  i 
exceed  25  smperes  per  stioare  taelL 
limit  a  aafe  one,  and  that  the  oontasi  rasjalaans  is  i 
compared   with   the   roaistanoa  cl  thm 
ooroplicateti  phenocnona  aoaooipaBiyiilf  a  jaae^Oft  ai  | 
iron,  in  resi^ect  to   the  dUbwuia  cf  anlaarial 
contact  of  dissimilar  niecala»  it  seem  m  tlie 
All  E.M.F.'s  would  baJaoea  each  uUier,  ainas  h 
current  keeping  uailonaty  Uivsufll  tlie  tails  tlia 
positive  ends  of  a  bondaft  hslaiMirf,  and  ta  tWt 
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igits  contact  the  lulditiooiil  resistAnce  would  be  greatly  m 
Uie  ^nbalanijad  contoct  E,M.F-  The  deaign  of  copper 
lid  be  Is^ely  in  reference  to  tho  perEiia&eaoy  o!  the 
ixiM»,  u  there  b  acij  working  between  the  surface*, 
Ifttet  there  will  be  a  film  of  oxide,  no  that  the  v&lue 
atftct  la  destroyed.  The  worktti^  of  the  surfacea  may 
l^by  be»ting  from  excessive  current  density  or  by  lack 
1^  in  the   bond.     NumeroiiB  typea  have  been  forth - 

Many  of  the  bonds  brought  forward  during  the  lait 
tree  yeara  have  been  designed  with  a  recognition  of  the 
ee  of  greatly  increaaing  the  area  of  the  contact  surface, 
red  with  the  crosa- section  of  the  body  of  the  bond  itself, 
beyond  the  scope  of  this  paper  to  dtficuas  all  the 
l^pea  of  bonds  that  have  been  brought  forward  from 
tune.  Samples  of  many  of  the  difterent  typea  are 
L  Hie  oopper  bonds  that  the  writer  has  tested, 
ly  luiTe  been  more  generally  used  in  this  country, 
V  of  the  '* Chicago,'*  "Crown,"  or  "Columbia" 
apkm  of  which  are  before  you.  Flexible  bonda  are 
israble  for  use  where  the  mechanical  condition!  are 
t  abort  bonda  can  be  used,  in  which  caae  the  added 
I  of  the  bonds  to  the  track  can  be  made  as  low  as 
iLy  or  leas*  Bonda  of  tbi^  type  have  been  frequently 
^o  United   States,  and   with  good   results  when  the 

made  of  drop  forged  copper.  When,  however,  the 
» been  made  of  cast  copper,  and  cast  on  to  the  con- 
;lie  results  are  not  generally  satisfactory.  The  resist- 
mmt  copper  is  so  much  greater  than  that  of  drawn 
at  it  is  not  beat  suited  for  use  in  bonds.  Further,  the 
iween  cast  copper  and  drawn  copper  wires  is  imperfect^ 
le  electrical  resistance  is  much  higher  than  betwoen 
«  of  pure  oopper  fused  together.  The  remaining  type 
bat  I  propose  to  discuss  is  that  known  as  the  *^  plastic  " 
tch   waa  invented  by  Mr.  Edison  several   years  ago. 

resuka  obtained  from  a  line  bonded  o?er  five  years 
»ears  that  this  plastic  alloy,  which  consists  of  mercury 
'  in^^redientif  aa  to  the  nature  of  which  I  am  unin- 
I  much  more  permanent  than  might  be  expected  from 
ni^  nature.     The  bond  ia  placed  between  the  fish- 

the  rail,  in  a  cork  receptacle,  which  is  compressed  to 
I  ita  thickneaa  when  the  fishplate  ia  drawn  up  tighlly. 


Flo,  1* — Return  Booster  System* 

NiEit  of  oopper  required  materially  to  increase  the 
Tity  of  weU-bonded  rails  is  so  great  that  in  ordinary 
aimliary  track  feeders  are  not  commercially  praettcable. 
My  be  connected  in  circuit  with  a  source  of  E.M.F.  to 
fete  for  the  drop  in  the  feeder,  so  that  thia  may  exceed 
it  track  return.  I  believe  Major  Cardew  was  the  first 
•  employing  E,M.F/s  in  feeders  to  compensate  for  the 
■itn.  In  the  arrangement,  however,  of  the  earth  return 
fe^  deviaed  by  him,  it  was  necessary  to  use  generators 
MS.lLF.'s  in  the  generating  station.  I  have  used  In 
Itfenerator  that  is  separately  excited  through  a  coil 
ivith  the  troUey  feeder,  so  that  the  voltage  generated 
maiture  ia  dirocUy  proportional  to  the  current  outjput, 
i  tbe  field  HL'i'^cu  t  13  Tiot  saturated.  The  armature  is  in 
ith  an  iIlaulat^E;d  feeder  connected  with  the  rail  at  what- 
bt  it  is  necessary  to  take  oW  current.  The  results  in 
^  ire  most  satisfactory.  It  has  been  foujid  that  the 
IVtirks  perfectly  automatically,  and  Kmits  the  voltage 
dearth  return  to  any  desired  amount  by  an  adjust- 
%,t  in  parallel  with  the  field -magnet  ooO.  Fig*  1 
atic  rtprosentation  of  the  aystem^ 

To  h€  conHnued*) 
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tricity Department^  Town  Hall^  Bouthport. 

Siiuimt^n. —\\\  A.  Del  Mar,  Central  Technical  CoUecte,  Bontb 
Kensington,  S.W.  ;  A.  N.  Disey,  58,  Leigh  road,  Highbury,  N.  ; 
D.  Hills,  2,  Eastbreok^road,  Blackheath,  S.E.  ;  H,  H.  k  Prender- 
gasb,  2,  Heron-court,  Richmond,  Surrey. 


HONICIPAL  ELECTBICAL  ASSOCIATION. 


A  conference  of  municipal  authoritiodi  of  England  and  Scotland, 
eonveTied  by  the  Municipal  Electrical  Aeaociation,  wad  held  at  the 
Westminster  Palace  Hotel  on  Monday  laab  at  the  early  hour  of 
9.30  a,m,,  to  ascertain  their  views  a^  to  what  oourae  should  bd 
taken  before  the  Jomt  Committee  of  the  two  Houses  of  Parliamenb 
which  is  now  coneidering  the  queation  of  eloctrLcal  energy, 
l^enerating  stations,  and  supply  within  extensive  areas.  Man- 
checiter,  Wolverhampton,  and  Glasgow  have  already  agreed  to 
take  common  action,  and  the  repreaentatiree  of  the  other  muni* 
ci pal t ties  agreed  at  Monday's  meeting  to  support  the  course  that 
they  had  decided  to  take  before  the  Select  Committee^  and  that 
their  interests  should  be  reproseoted  by  Mr,  Worsley- Taylor,  Q.C., 
Mr,  Fritchard,  QX,,  and  Mr,  Lewiu  Coward.  After  debate,  the 
conference  unanimously  decided  that,  notwithstanding  the  pro- 
visions of  the  Electric  Lighting  Act,  189*2,  powers  should  be  given 
to  mnmcipalitiea  for  acquiring  land  compuljordy  for  generating 
Btations,  and  that  aa  to  liAbiHty  for  nuisance  and  notices  to  ownera 
they  should  be  under  the  same  statutory  powers  as  railway 
companies  aa  to  thotr  liability  lor  compensation  or  damages  for 
neglect ;  that  compulsory  powers  should  be  given  for  acrjuLrin^ 
Land  for  ^enoratin^  purposes  not  within  the  area  of  supply  ;  thai 
^lower  should  be  given  for  breaking  up  streets  between  the 
generating  station  and  the  boundary  of  the  area  of  supply  ;  that 
powera  should  be  given  for  the  supply  of  electrical  eneryify  over  an 
area  including  districts  of  numerous  local  authorities^  with  the 
consent  of  such  authorities ;  and  that  powers  ought  to  be  conferred 
on  promoters  seeking  to  supply  electrical  energy  "  to  other 
undertakings^  and  not  directly  to  Consumers,"  with  the  consent  of 
the  local  authorities. 


FOBTHCOHING  EVENTS. 


'  i%hl's  meeting  of  the  InaMtntton  the  following  were 
iaJm  baUoted  for» 


Fkjday,  Apeil  29. 

itastttutton  of  Heehaiiloal  Engliieere. — At  Institution  of  Civil 

Engineers,  ab  7^30  p,m.,   "3 team   Laundry  Machinery,''   by 

Mr.  Sidney  TebbutL 
Royal    Instltntlen,    Albemarle  itreet,— At  9   p.m.,    "  Magneto <> 

Optic  Rotation  and  its  Explanation  by  a  Oyroitatic  Medium/' 

with  experimental  illustrations,  by  Pn>f.  Andrew  Gray.  M,Ag, 

LL,D.,F,R,8. 

Monday,  May  2, 
Boelety   «f  Art*.— At  8  p.m.,  first  of  a  series  of  four  Cantor 

lectures  on    "The    Electric    Locomotive^"  by    Prof.    Carua 

Wilson. 

Tubs  DAY,  May  3. 
ftoelety  of  ATta,--At  H  p.m.,   ''Senof elder  and  the  Centenary  of 

Lithography,  1798-1893,"  by  Joseph  Pennell, 

TuuRSDATT,  May  J5, 
lastttatlen  of  Zleetrloal  Kngtnem.— At  Society  of  Arte,  John- 
street,  Adelphj,  at  S  p.m.,  eictia  general  meetmg  ;  for  subject 

see  front  notes. 
Iron  «nd  Steel  iDaUtu^.^At  iDstitution  of  Civil  Engineers,  at 

10.30  a.m.,  general  meeting;  annual  dinner  at  7   p.m.,   at 

Hotel  Cecil. 

FamAT,   MAf  6. 
mofjnd.    Ittstttntloii.— Albemarle-streeli,     at    9     p.m.,     "liTing 

Crystals,'' by  Edward  A.  Minchin, 
Irim  suad  Steel  I]i«titiite.--At  10.30  a.m.,  at  the  Institution  of 

Civil  Engineers,  general  meeting  for  discussion  of  the  papers 

listed  m  provLoua  iesties* 
Institution  of  Junior  Englaeen.— At  8  p.m.,  at  the  Westminster 

Palace  Hotel,  ''  Evaporative  Condensers  and  lodependent  Alr- 

Pumpe  for  name,^'  by  Mr.  Harry  Fraaer. 
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CABLES  IH  WAR  TWL 

Never  aiBce  submarine  telegraphy  wum 
tical  has  tbe  question  of  cables  in  war 
acute  till  the  breaking  out  of  bofliiltlieB 
United  States  and  Spain.  It  is  not 
discuss  why  in  previouB  wars  there  b 
trouble  about  cables ;  sufficient  thai  ai 
thus  early  directed  to  the  quoBttoti 
present  time.  8pain*8  condition,  so  fu 
conmiunication  with  Cuba  is  com 
much  our  own  position  with  regard 
communication  with  some  of  our 
Colonies.  The  United  States  holds  ibs 
position  in  the  present  case,  as  the 
Havana  pass  to  the  States^  and  thus  oi 
the  hands  of  the  Americans.  Ko  mi 
in  that  direction  &om  Cubs  to  Spftin 
through  the  hands  of  tbe  Americans,  aoa 
as  soon  as  war  broke  out  cypher 
no  longer  be  forwarded.  These 
to  tbe  Western  Union  Company,  m 
company.  Other  cables  from  Caba 
somewhat  roundabout  way  via  Jamatea, 
these  cables  the  Americans  have  no 
It  seeins  somewhat  absurd  to  ask  wb 
Americans  would  be  within  their  rigbta 
these  cables,  but  that  is  what  many 
been  doing.  All  arguments  to  Ibe  oontntf 
no  doubt  tbe  Americans  are  perfectly 
rights  if  they  disable  these  cables^ 
cables  are  owned  by  companies  which 
Spanish  nor  American.  Practically  Mr, 
answer  to  Mr.  Nussey  in  the  nonse  of 
ou  Tuesday  is  to  this  effect.  Ha  i 
convention,  to  which  Great  Britain« 
the  United  States  were  parties^  was 
Paris  on  March  14,  1884»  providing  far 
tectiou  of  submarine  cables.  But  by  Al 
thereof  in  time  of  war  a  belligerent 
the  conventinn  is  free  to  act  with  respa 
marine  cables  as  if  the  convention  did  not 
am  not  prepared,  therefore,  to  say  thai  a  b 
on  the  ground  of  military  e3cig)eocy»  W011I4 
circumstances  be  justified  in  in 
between  the  territory  of  the  opposing 
other  part  of  the  world.'* 

We    say    tbe    position    of  Spain    m 
analogous   to  the  position  in  whsob 
might  be  placed  under  easily  imagio 
Hence  we  have  so  often  insisted  apon 
of  cables  other  than  for  pnrely 
No  doubt  the  existing  cable  system  of 
has  been  developed  almost  entirely  wilb 
the  requirements  of  oommereet  bat   Iba 
certainly  come  when  other  considaratiQl 
taken  into  account— aspeeially  by  ibis  Ofl 
every  effort  should  be  made  to  have  i 
with    our   important    Colonies    ibal   m 
no    circumstances  be   contttkUed  by  an 
the  friends   of  an   enemy.      Prom 
of    view    the    present    state    of    s&ii 
watched  with  great  interest.    Will  Um 
cut  the  cables  referred  to,  kecpini;  the  onda 
their  cable  ships,  leoeive  and  tianaoiil 
if  the  ends  woe  oonneetad  to  Uhair  no 
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menta?    Cypher  messages  will  assuredly  pass  over 

^    the  cables — will  these  messages  be    gathered  aud 

^  garnered  and  the  more  peaceful  messages  sent  on 

to  their  destination  ?    We  expect  that'  course  will 

be    followed    unless    a    Spanish     cruiser    happens 

,    iqpon     the   scene,    or    the   Spaniards  outwit  their 

opponents.     The  future  will  have  to  tell  what  has 

^  been   done — at  present  we  can  only  foresee   what 

I  might   be  done.     That  the  cables,  or   any  cables, 

€an  be  easily  cut   goes  without   saying,  and  that 

hci  has  been  one  of  the  arguments  used  against 

the  necessity  of  strategic  cables.     In   the  case   of 

Cuba,   probably    the    number    of   purely    business 

messages   over  the   cables   will  now   be  few,   and 

ttie  great  aim  of  America  will  be  to  stop  cypher 

messages,  while    the     Spaniards   will    try    to    get 

them   through,   a    task    which    ought    not    to    be 

insurmountable. 


CORRESPONDENCE. 

••  One  man'i  word  It  no  man'i  word 
JnaUM  BMdi  that  both  be  heard." 


[Wiring' 


BAD  WIRING. 

Sir, — Referring  to  Mr.  Jos.  A.  JeckeH's  letter  re  **  Bad 
J  "  in  your  issue  of  last  week,  I  fear  that,  speaking 
personal  experience,  the  days  of  jerry-wiring  are  far 
I  oyer,  nor  will  they  be  until  the  wiring  contractor  and 
I  agent  are  better  overlooked  than  at  present  In  the 
of  liiTge  buildings,  sush  as  hospitals,  churches,  etc., 
I  does  not  so  much  apply,  as  the  contractor  usually  has 
I  work  under  the  supervision  of  an  expert,  and  to  a  speci- 
t  drawn  up  by  him ;  but  in  the  case  of  house  and 
wiring  he  is,  as  a  rule,  allowed  to  work  his  own 
I  will,  and  as  the  prices  for  this  work  are  cut  very  fine, 
\  wiring  as  often  as  nut  suffers  in  consequence. 
A  lew  months  ago  I  was  asked  to  examine  the  wiring  of 
houfle  which  had  been  completed  a  short  time  previously, 
]iad  not  been  tested  by  the  supply  company.  On 
;  tests  I  found  the  insulation  to  be  so  bad  that  I 
to  have  some  of  the  wiring  taken  out  and  examined. 
I  contractor  evidently  had  not  thought  that  his  work 
e  daylight  again  so  soon.  The  insulation  of  the 
I  of  the  poorest  quality.  A  few  of  the  joints  were 
IjiUered — that  is,  the  solder  had  adhered  to  the  copper — 
in  the  majority  of  cases  the  wireman  (?)  had  only 
in  making  the  solder  stick  to  the  resin,  with 
t  (he  joints  were  freely  covered,  while  in  a  number  of 
I  joints  the  wires  were  merely  twisted  together  without 
[  soldered  at  all.  The  insulation  consisted  of  2in.  or 
;  robber  wrapped  round  the  joint,  with  a  few  turns  of 
)  on  the  top.  It  is  needless  to  say  that  the  house  had 
» rewired. 

:  Until  architects  and  private  persons  see  the  necessity  of 
[  proper  specifications  drawn  up,  and  the  work  super- 
'  a  competent  person,  also  that  it  is  not  always  the 
iicy  to  accept  the  lowest  tender,  jerry-wiring  will 
Toften  than  not  be  the  order  of  the  day. — Yours,  etc., 
,  RC,  April  26,  1898.       Chas.  C.  Wardrop. 


ITION  OF  ELECTRICITY  AT  GASWORKS. 

ftB,-^According  to  the  Daily  Mail,  J&n.  26, 1898,  there  are 

I  As  United  Kingdom  433  private  gas  companies  and  208 

■Jcfpslifod  gas  undertakings,  the  majority  of  which  are 

he  present  time  making  a  considerable  profit  from  gas 

the  hy-prodacts  or  wastes.     During  the  year  1897  an 

Gcition  for   provisional  protection  for  ''generation  of 

fndtf  at  gasworks  by  utilising  the  waste  gases  and 

t"  was  passed  by  the  Patent  Office,  and  the  applicant 

i  opnion  that  it  is  possible  to  generate  30  to  50  units 

n  of  electricity  as  well  as  9,000ft.  to  10,000ft.  of  coal 

"  DOB  a  ton  of  coal  as  well  as  the  usual  by-products, 

li^  ett    If  •iieh  is  possible,  what  will  be  the  ultimate 

i  of  eteetridty  f     The  capital  expenditure  of  these 


gas  undertakings  is  stated  to  be  about  £66,500,000,  and 
the  expenditure  on  electrical  central  stations  is  increasing 
so  fast  that  the  figures  can  hardly  be  correctly  stated, 
but  it  is  certain  that  a  large  amount  expended  on 
land  and  buildings  (if  it  were  possible  or  practicable  to 
make  sas  and  electricity  at  the  same  works)  would,  be 
saved,  oesides  which  there  would  be  considerable  saving 
in  the  departments  of  distribution  and  collecting.  Another 
feature  is  the  question  of  Dowson  or  power  gas  made  from 
cheaper  coal  having  less  illuminating  but  greater  motive 
power,  and  the  combination  of  some  of  the  systems  would 
obviate  the  necessity  of  storing  the  electricity,  which  forms 
the  most  costly  part  of  an  electrical  undertaking  when 
"  works'  cost  '*  is  calculated.  The  great  increase  of  electrical 
traction  and  the  comparative  low  cost  and  advantage 
of  electrical  motor  power  and  its  distribution  and  the 
question  of  "  day  load  **  may  be  solved  by  utilising 
gasworks  for  the  production  of  electrical  light  and 
power  as  well  as  illuminating  and  power  gus  All  this 
hinges  upon  one  question.  Is  it  possible  or  practicable 
to  utilise  the  present  waste  gases  or  heat  at  gasworks  for 
the  generation  of  electricity  ?  Also,  whether  the  gas  com- 
panies, which  for  many  years  have  supplied  us  with  lights 
heat,  and  power,  are  to  be  superseded  ?  Now,  as  many 
municipalities  are  owners  of  the  gas  undertakings,  and  have 
made  applications  for  electric  light,  would  it  not  be  worth 
their  wnUe  to  consider  these  questions  7  Gas  engineers  have 
been  studying  how  to  improve  their  light  and  electrical 
engineers  how  to  cheapen  theirs,  and  both  have  overlooked 
the  fact  that  it  is  possible  to  produce  gas  and  electricity  at 
the  same  time  from  the  same  coal.  What  the  public  want 
is  cheap  and  good  light,  keat,  power,  and  quick  transit, 
and  the  profits  thereof  to  go  to  the  reduction  of  the  rates, 
and  it  may  be  found  practicable  by  combining  the  produc- 
tion of  gas  and  electricity  at  one  and  the  same  time  at 
gasworks.— Yours,  etc.,  Sam.  Thos.  White. 


SELECT  COMMITTEE  ON    ELECTRICAL    ENERGY. 


Generatinfc  Stations  and  Supply. 

This  committee  met  for  the  first  time  on  April  21,  when 
evidence  was  given  by  Sir  Courtenay  Boyle,  the  Bight 
Hon.  Earl  Morley,  and  the  Hon.  Ch&ndos  Leigh,  Q.C. 
There  were  present  Lord  Privy  Seal  (Viscount  Cross), 
in  the  chair,  Earl  Spencer,  viscount  Knutsford,  Lord 
Monkswell,  Mr.  Ashton,  Lord  Balcarres,  Mr.  Kimber,  and 
Sir  Leonard  Lyell. 

At  the  conclusion  of  this  evidence  the  committee  con- 
sidered the  course  of  procedure  they  should  adopt,  and  on 
readmission  of  counsel  and  parties, 

The  Chairman  (Viscount  Cross)  said  the  committee 
have  been  considering  the  course  of  procedure  in  this 
matter,  and  I  want  to  call  attention  very  specially  to  this 
particular  point.  The  order  of  reference,  which  I  will 
read,  is  the  order  which  we  shall  most  strictly  follow,  and 
allow  nothing  to  go  outside  it  :  *'  (1)  Whether,  notwith- 
standing the  provisions  of  Section  12  (1)  of  the  Electric 
Lighting  Act,  1882,  powers  should  be  given  in  any  cases 
for  acquiring  land  compulsorily  for  generating  stations; 
and,  if  so,  under  what  conditions  as  respects  liability  for 
nuisance,  notices  to  surrounding  owners  and  otherwise. 
(2)  Whether  compulsory  powers  of  acquiring  Und  for 
generating  stations,  if  proper  to  be  given  in  any  case, 
should  be  given  where  the  proposed  site  is  not  within  the 
area  of  supply.  (3)  Whether  in  case  of  a  generating 
station,  however  acquired,  not  being  situate  within  the 
area  of  supply,  power  should  be  given  for  the  breaking  up 
of  streets  between  the  generating  station  and  the  boundary 
of  the  area  of  supply.  (4)  Whether  powers  should  be 
given  in  any  case  for  the  supply  of  electrical  energy  over 
an  area  including  districts  of  numerous  local  authorities, 
involving  plant  of  exceptional  dimensions  and  high  voltage, 
and,  if  such  powers  may  properly  be  given,  whether  any, 
and  what,  conditions  should  be  imposed  :  (a)  with  respect 
to  system  and  plant,  and  to  the  construction  and  location 
of  generating  stations,  in  view  of  the  powers  of  purchase 
conferred  upon  local  authorities  bv  Section  2  and  3  of  the 
Electric   Lighting  Act,  1888 ;   (b)  with  respeet  to  the 


Lfelationa  of  the  promoters  to  other  undertakers  and  to 

,  local   authoritiea   within   parU  of    the  area.     (5)  Under 

what  conditions   (if  any)  ought  powers  to  be  conferred 

upon     promoters    seeking    to    supply    electrical     energy 

to    other    undertakers  and   not  directly   to  consumers." 

Vou  will   bo  pleased  to  observe  that  we  are  not  going  to 

tnivol  out  of  that  order  by  one  inch,  and  we  will  have 

nothing  whatever  to  do  with  the  particular  Bills  which  are 

(before   Parliament  at  the  present  moment ;  we  are  only 

Lhero  to  disciHs  the  questions  of  general  principles.     I  hope 

1 1  make  that  quite  clear;  and  I  shall  take  upon  myself  to 

[•top  any  witness  or  counsel  who  attempts  to  deal  with  any 

|l»rticular  Bill  and  does  not  confine  himself  to  general 

Erinciples.  We  have  also  decided  that  all  applicants  to  be 
eard  be  requested  to  state,  in  writing,  the  particular  points 
or  propositions  on  which  they  wish  to  be  heard,  and  to 
state  the  names  of  the  witnesses  they  wish  to  bring  and 

I  upon  what  subject.  Upon  receiving  this  information  the 
committee  will  give  further  directions.     Be  it  understood 

\  that  we  shall  probably  only  hear  one  counsel  upon  one  par- 

llicular  head,  as  in  the  last  committee,  and  that  you  must 

Fsgree  among  yourselves,  as  far  as  you  can,  as  to  the 
witnesses  the  various  parties  wish  to  bring,  the  points  they 

\  wish  to  raise,  and  as  to  the  counsel  they  wish  to  produce. 

\  The  committee  will  now  adjourn  till  three  o'clock,  and  will 
then  hear  what  you  have  to  say. 

Sir  Coartenay  Boyle. — In  bis  evidence  Sir  Courtenay 
Boyle  said  that  the  Board  of  Trade,  under  the  Electric 
Lighting  Acts,  could  grant  power  for  the  supply  of  elec- 
tricity either  by   license   or   by  provisional  order.     The 

.  former  is  granted  for  seven  years,  but  the  method  is  dis- 
eoiimged  by  the  Board  of  Trade  because  it  is  considered 
that  it  waa  only  intended  as  a  temporary  ex[>edient  till  it 
was  seen  how  the  provisional  oraer  worked.  The  pro- 
visional order  has  to  be  confirmed  by  Parliament,  and  the 
tenure  given  is,  as  a  rule,  for  42  years.  Since  the  passing 
of  the  1888  Act,  516  provisional  orders  have  been  granted, 
of  which  274  are  in  force,  the  remainder  having  been 
revoked  principally  in  consequence  of  non-user.    Of  licenses, 

^  06  have  been  granted,  only  three  of  which  exist  now.  In  two 
or  three  cases  procedure  has  been  by  Bill,  as  the  promoters 
were  unable  to  get  tbo  consent  of  the  local  authorities,  this 
being  necessary  Tor  a  provisional  order,  unless  the  Board  of 
Trade  dispense  with  the  consent,  and  make  a  report  to 
Parliament  giving  their  reasons  for  so  doing.  Anyhow,  pro 
cadure  by  Bill  is  very  exceptional,  and  only  successful  in 
iuch  exceptional  cases.  Parliament  has  not  allowed  the 
Board  of  Trade  to  authorise  the  holder  of  provisional  orders 
to  take  land  compulsorily  ;  thus  no  lands  are  scheduled  in 
the  orders,  nor  is  any  notice  given  by  undertakers  to 
neighWurs  ;  but  to  make  the  legal  rights?  of  the  neighbours 
quite  clear  a  clause  is  inserted  in  aU  orders  to  the  effect : 
"Nothing  in  this  order  shall  exonerate  the  undertakers 
from  any  indictment,  action,  or  other  proceedings  for 
nuisance  in  the  event  of  any  nuisance  being  caused  or 
permitted  by  them,"  Many  objections  have  been  mafle 
to  this  clause,  but  it  is  invariably  put  in  the  order. 
UodoFtakers  find  it  very  difficult  to  acquire  sites  for 
genemting  stations.  These  stations  must  be  an  incon- 
venience, though  they  need  not  necessarily  be  a  nuisance. 
The  order  gives  certain  powers  for  breaking  up  streets 
within  the  specified  area,  but  some  authorities  have 
exceeded  their  functions  and  given  permission  to  break 
up  streets  outside  the  area.  If  Parliament  authorises  the 
geoerating  stations  outside  areas,  then,  when  the  time  of 
purchase  comes,  one  authority  may  have  a  station  without 
mains  and  another  mains  without  a  station,  and  there 
most  be  an  inconvenience  in  that  procedure.  As  regards 
pressure  of  distribution,  high  pressure  is  any  pressure 
exceeding  500  volu  continuous  or  250  volu  alter- 
natLQ^,  but  not  exceeding  3,000  volts  either  way, 
anything  over  3,000  volts  being  extra  high  pressure. 
In  direct  reference  to  the  Genenu  Powers  Distributing 
Company's  Bill,  the  points  were  briefly  stated.  The  map 
shows  a  circle  of  area  ol  supply  embracing  Doncaster, 
Sheffield, Chesterfield,  Derby,  Nottingham,  Newark,  Lincoln, 
Gainsborough,  lietford,  and  other  imt>ortant  places,  with 
a  generating  station  at  a  nUce  called  Wor«OD,  toe  intention 
hmng  to  supply  energy  m  bulk  all  over  tiiat  Urge  ai^ea. 
In  maling  with  that  proposal  you  have  to  consider  die 


question  of  pressure,  you  have  to  oonsider  tilt  qwHioi  I 
a  large  generating  station,  you  have  to  ooneidflr  tke  fVfl 
tion  of  purchase,  you  have  to  consider  the  qneitioa  Ifti 
several  of  these  local  authorities  have  alrmdtl 
of  supply  themselves,  and  you  have  to 
the  new  undertakers  can,  by  sup^ilyiiig  wbol 
supply  energy  at  a  sufficiently  low  price  lo 
desirable  that  they  should  have  thoee  powe 
promoters  of  the  company  claim  that,  if  attthoriierf,  j 
will  be  able  to  supply  electric  energy  for  the 
mines  and  factories  aa  well  as  for  Ughtahig  at  a 
price.  That  would  be  advantageous  for  tnde 
but  the  difficulties  are  very  conaiderable.  The  I 
of  getting  a  provisional  order  were  said  to  be  ;  ihiy 
to  give  notice  in  June  to  the  local  authority; 
send  in  their  pro%isiona]  orders  then  they  have  to  prvst 
the  consent  of  the  various  local  authoritiee,  or  uk  ei  n 
dispense  with  the  consenU  of  the  local  authorities  (&  mf 
which  we  have  taken,  but  very  nreljr  taken) ;  lod  tkss 
they  come  before  us  and  the  provisjooal  order  it 
The  local  authorities  are  trusted  to  know  their  own  1 
and  it  is  very  rarely  that  an  order  is  granted  onleei  I 
consent  is  given.  As  to  the  question  of  penniSBioii  " 
outside  the  area,  it  was  pointed  out  that  il  gfsoied  I 
thing  it  would  be  wanted  for  others  ;  and  aU6oil^fai 
are  not  infrequent  with  water  and  gas,  it  ihoQld  hi  i 
with  great  hesitation. 

The  Rierht  Han  Earl  Mi»ii«r.— The  efUewitf 
Earl  Morley  was  largely  explanatory  of  pftseednn;  ui 
why  Parliament  had  not  granted  compttleory  povcn  to 
holders  of  provisional  orders ;  such  powers  are 
restricted  to  incorporated  bodies.  An  important  { 
to  the  effect  that  the  whole  principle  of  eleethe  f 
is  that  the  undertaking  should  eventually  be 
local  authority.  The  objectiooe  to  etatione  on 
area,  though  there  is  nothing  in  the  provinooil  \ 
prevent  such  a  course,  except  a  difficulty  to  ' 
the  roads,  were  stated.  One  of  the  first 
under  the  Electric  Lighting  Act,  1888.  Under  < 
the  local  authorities  have  power,  after  the  l^ee 
years,  to  purchase,  but  only  to  pcirchaee 
their  jurisdiction.  Then  what  will  happen  if  the  geoei 
station  is  outside  the  district  and  the  nyone  end  * 
are  within  the  district  t  Tben^  egain,  it  wonld  he  i 
what  complicated  if  a  single  generating 
supply  half  a  dor.en  or  more  districted  b  the 
within  which  the  generating  station  it  pieced  Is  I 
power  of  purchasing  that  generating  lUtiont  and  i 
only  the  wires  within  its  own  district !  If  to,  it  will 
a  generating  station  far  in  excees  of  its  reqairenieiil^  i 
the  other  districts  will  have  nothing  butt  wiree.  U  mm 
pulsory  powers  were  granted^  one  dietriet  would  havepsMl 
exercisable  in  another  district  Aa  iMurde  the  eeopOP 
Bill  previously  mentioned,  there  wouM  oader  11  M  lfl| 
or  130  different  local  authoritiee  to  deal  with  hi  I' 
four  different  counties, 

(To  be  corUmufd.j 


QUESTIONS  AND  ANSWERS. 

Under  this  heading  we  insert  quiMtniit  i 
of  a  practical  character  relating  to  oenlnd-etalaoii 
tramway  work,  or  conetmction  woric ;  and  for  each  m 
able  question  offer  one  MUmf,  and  for  the  heel  eol 
tion  of  any  question  we  offer  tm  AOUm§i.  We  i| 
give  fiv€  shillifuis  for  every  other  answer  we  jAOL  1| 
answers  U)  any  cjuettion  should  be  Mnl  wilni  10  it( 
after  the  question  has  appeared,  and  ihoold  be  writlaij 
one  side  of  the  paper  only.  We  woold  call  the 
of  those  sending  in  answers  to  the  fact  that  the 
of  any  sketches  sent  in  is  conaidered  when 
relative  values  of  these  anaweis. 
at  any  time. 

QFUTlOm. 

58.  Describe  with  sketches  one  good  htm  of  th^lmad 
for  eylinden  and  explain  lie  aetlott.— R.  O.  O 

SO.  Whyareoompound-woand  -^ 
in  eleotfk  light  suttona  /— F«  T 


THE  ELECTBICAL  ElJ^GlNEER,  APRIL  29,  1898.  681 


Answers. 

No,  53.— DMoribe,  with  sectional  sketohes,  a  good 
of  self-oiling  bearing  for  dynamos. 

r  to  No.  53  (awarded  Is,  6d.). — There  is  a  great 
)f  beariDgB  which  are  adapted  for  aelMubrication 
on  dynamos.  They  may  be  divided  into  two 
(1)  the  ordinary  step  bearing,  and  (2)  the  swivel 
Both  classes  may  be  lubricated  in  similar 
ind  some  methods  are  better  than  others. 
)6d  or  drop  lubricators  require  watching  and 
ig.  They  cannot  be  called  "  self -lubricators,"  nor 
•  wick  "  type.  When  the  oil  is  "  forced  "  through 
:n§8,  it  might  be  called  self-lubrication,  in  that  it 
atic,  but  pumps  are  required  to  do  the  forcing, 
dest  method,  and  one  which  is  truly  self-oiling,  is 
8  shown  in  the  accompanying  diagrams.     The  oil 


Fig.  1. 

led  in  the  base  of  the  pedestal,  and  is  conveyed  to 
by  means  of  chains  or  rings,  which  are  caused  to 
y  their  contact  with  the  shaft.  Slots,  a  o^  are  cut 
pper  part  of  the  sleeve  or  step  so  as  to  idlow  the 
^ors  to  rest  upon  and  turn  with  the  shaft.  The 
lie  slots,  which  are  on  the  horizontal  diameter  of 
ng,  are  cut  obliquely  with  the  slope  in  and  down 
the  shafts  so  that  as  the  chain  or  ring  passes  the 
of  the  oil  is  caught  in  the  little  recess,  and  so  finds 
along  the  shaft.  Outside  the  sleeve  or  step, 
Jled  "  throw  rings,"  are  turned  on  the  shaft, 
I  at  b.  These  rings  act  as  centrifugal  fans,  and 
oil  along  between  the  shaft  and  brass,  and  throw 


their  peripheries  into  the  cap  and  sides  of  the 
whence  it  runs  down  again  into  the  base.  When 
u  been  circulated  often  enough,  and  has  become 
I  with  dirt)  etc.,  it  may  be  drawn  out  of  the 
diKHigh  a  tap  connected  to  the  hole,  e,  fresh  oil 
pKad  through  the  plugged  hole,  d  (Fig.  1),  or  the 


covers,  d  d  (Fig.  2).  Sometimes  it  is  found  that  rings  will 
not  lubricate  properly.  Then  chains  of  various  forms  are 
used.  They  may  be  bicycle  chains  or  oval  linked  chains. 
In  some  cases  these  may  not  be  found  satisfactory,  and 
helices  of  wire,  with  their  two  ends  joined  together,  may 
be  used.  The  size  of  the  shaft  and  the  speed  at  which  it 
runs  are  the  chief  things  which  control  the  choice  of  the 
oil  conveyor. — T.  A.  Locks. 

Answer  to  No,  53  {awarded  Is,  6d,), — ^The  term  '*  self- 
oiling  bearings  "  is  applied  to  those  kind  of  bearings  which 
carry  no  lubricators,  but  are  provided  with  a  well  or  recess 
filled  with  oil  immediately  b«low  the  journal.  Into  this 
oil  a  chain  or  a  plain  ring  dips,  and  this  ring,  which  is 
about  one  and  a  half  times  the  diameter  of  the  shaft,  is  in 
contact  with  the  shaft,  so  that  when  the  shaft  revolves  the 
ring  rotates  in  the  same  direction,  constantly  bringing  up 
a  supply  of  oil  from  the  oil-well  on  to  the  top  of  the  journal. 
Qaps  are  cut  in  the  brasses  to  allow  the  rings  to  rest  on 
the  shaft  In  Fig.  1  three  brasses  are  shown  with  the  rings 
in  position.  The  brass  shown  at  a  is  cut  so  that  a  ledge  is 
formed  between  the  brass  and  the  shaft,  and  it  will  be  seen 
that  when  the  shaft  and  ring  are  rotating,  as  shown  by  the 
arrows,  oil  is  brought  up  by  the  ring  and  lodges  in  tins 
ledge,  from  whence  it  is  conducted  by  oil-grooves  through 
the  brass,  thoroughly  lubricating  the  bearing  and  exuding 


Fio.  1. 


from  the  ends,  and  descends  by  means  of  oil-ways  to  the  well 
once  more.  If  the  gaps  are  filed,  as  shown  at  6,  straight 
across,  or,  worse  still,  in  the  opposite  direction,  as  at  e,  the 
efficacy  of  the  method  is  much  diminished  owing  to  the  oU 
being  scraped  off  the  shaft  Chains  are  not  useid  much  in 
practice  owing  to  their  being  troublesome  at  times.  Care 
should  be  taken  to  see  that  the  oil-rings  are  made  of 
material  which  is  not  affected  by  oil.  I  remember  a 
dynamo  furnished  with  self-oiling  bearings  which  had 
fibre  rings  for  the  ring  oilers.  After  a  time  the  fibre 
became  soft  through  being  in  the  oil,  and  one  night 
it  stopped  running,  and  a  hot  bearing  was  the  result 
Fig.  2  is  an  example  of  an  entirely  different  principle  for 
raising  oil  from  the  well.  This  is  not  done  by  means  of  a 
ring,  but  through  the  agency  of  a  fixed  collar,  a  a,  on  the 


Fig.  2. 


shaft  This  collar  carries  a  paddle-wheel,  or  collar,  e  c, 
whose  lower  periphery  dips  in  the  oil ;  when  the  shaft 
revolves  the  oil  is  flung  up  by  the  centrifugal  force  into 
the  chamber,  d  d,  from  whence  it  is  conducted  by  suitable 
passages  to  the  brasses  and  journal  to  maintain  their 
lubrication^  and  axuding  from  the  bearings  returns  once 


682 


THE  ELECTRICAL  ENGINEER,  APRIL  29,  1898 


more  to  the  reservoir,  h  6,  below.  A  braaa  plug  is  screwed 
m  the  bearing  at  g  to  prevent  the  oil  from  leaking.  This 
design  {Fig.  2}  is  patented  by  P.  R,  Jackson  and  Co.,  and 
used  on  many  of  their  dynamos  and  motors.  It  is  a  trifle 
more  expensive,  and  possesses  no  advantage  over  the  ring 
oilers,  to  my  idea.  The  grooves  cut  out  at  /  are  for  the 
purpose  of  preventing  the  oil  from  creeping  up  the  shftft. 
The  disadvantage  of  so  If -oiling  bearings  is  that  the  bearings 
have  to  be  made  in  two  parts,  without  a  chain  is  used, 
which  is  not  advisable. — F.  M.  M. 

[We  have  divided  the  ISs,  equally  Ijotween  these  two,  fvs 
the  differences  between  the  sketches  and  matter  make  it 
difficult  to  award  either  the  preference. — Ed.  R,  J?,] 

Qrusiiori^  No.  54.— Discuss  the  ndvantagee  and  disAdvantagM  fif 
ex[mnii«n  joints  and  expansion  bends  for  long  ateam-ptpes. 
What  aruouut  of  expansion  do  you  want  to  allow  for  in  a 
steam -]npe  120ft.  long  working  at  1801b.  preaaure  steam  ? 

Be.it  Atiswrr  to  No.  54  {atoarded  \Qs,), — As  all  metals 
expand  and  contnict  appreciably  with  variations  of  tempera- 
ture, the  elongation  of  a  steam-pipe  when  steam  is  admitted 
has  to  be  provided  for ;  otherwise  severe  strains  would  be 
set  up  on  the  supports  of  the  pipe,  or  on  the  boiler  and 
engine  fittings  to  which  it  was  connected.  The  least  trouble 
that  this  wuutd  cause  would  be  injury  to  joints  and  much 
leakage  of  steam  ;  but  it  would  also  tend  to  produce 
bending  and  twisting  of  boiler  and  engine  parts,  or  shearing 
of  bolts.  If  steam  were  alternately  admitted  and  cut  off, 
this  straining  would  in  time  produce  fracture.  Three  prin 
cipal  types  of  expansion  joints  and  bends  for  steam-pipes 
are  shown  below,  each  having  its  own  advantages  and 
disadvantages. 

The  first  is  the  simple  loop  bend.  It  is  generally  made 
of  copper,  and  is  a  U  piece  llanged  at  each  end  and  inserted 
between  two  lengths  of  the  steam  pipe.  As  these  elongate 
they  force  the  arms  of  the  U  together,  meeting  very  little 


rx. 


retittance.  Being  made  of  copper  it  will  stand  such  bend- 
ing for  a  long  time,  the  bending  being  very  slight  at  any 
particular  point.  It  has  tbe  advantage  of  being  of  the 
same  cross  sectional  area  as  the  steam-pipe.  Owing  to  the 
iharp  bend  it  acts  as  a  water  separator.  It  is  easy  to  cover 
with  non-conducting  material;  also,  it  is  chenp.  Its  dis- 
advantages are :  first,  it  takes  up  a  good  deal  of  room  ; 
also,  it  makes  the  pipes  more  liable  to  sag. 

The  next  type  is  a  corrugated  copper  bend,  and  has  the 
advantages  of  compactness  and  resistance  to  Kig.     It  is, 


however,  more  difficult  to  make  than  the  former,  and  is 
not  of  uniform  cross-section.  The  noii  conducting  covering 
aiao  preaonti  soma  difficulties.  Iteollocls  water,  and  should 
b«  Bttid  with  a  drain  cock.  In  larg#  sixes  the  corrng  aions 
Bf«  repiiktedf^Uitis  getting  a  more  flexible  bend  without 


mpproziasAt 
ttoVuitaM 


Increasing  the    diameter.      This 

diameter  of  the  steam  pipe  is  ma  idviiitaga 

necessary  to  run  two  pipes— «.^*,  tteMii  and  9x1 

together. 

For  large  steam^pipes,  the  best  wmj  of 
expansion  is  by  means  of  an  ex{>ansion  joint  i 
is  really  an  arrangement  by  me;ins  of  which  i 
slide  within  the  other,  the  joint  being  prot 
and  stufBng-box.     The  sliding  surfaces  are 
brass  to  prevent  sticking.     If  iron  were  in  < 


iron,  it  would  become  corroded  under  the  tdHs 
steam,  and  a  rust  joint  would  be  formrd. 
rather  expensive,  but  compact,  rigid,  of  pnu^t 
cross-section,  and  the  cost  of  ita  man uf act 
proportion  to  that  of  the  bends  shown 
of  the  pipe  increases.     To  find  the  atnoiinl 
required  as  stated  above  :  Pressure  of  atn)Qf| 
per  square  inch  ,\  absolute   pressure   of 
pressure  per  square  inch  =  104*7 lb,,  or,  roci 

Now,  temperature  of  steam  at  1951k  at 
=  379  7deg.  F.  (by   tables).     Taking  a?cfi^ 
of  engine  room  at  60deg.,   rise  of  tem{>€rmttl 
pipe  when  steam  is  admitted  =  370  7  -  60  -  (s' 

Linear  coefficient  of  expansion   of  cast  trail • 
/.  in  120ft.  of  the  east-iron  pipe  expaiuuMi 
Ideg.  F.  rise  of  temperature*  ^00011  x  i20ft 
produced  by  admission  of  steam  at  lEOlh. 

=  000011  X  120  X  520ft.     >>  000011  k  120x ; 
=  5  07  in. 

If  &|in.  be  given  for  expansioo  the 
will  have  heen  covered.— J,  A,  Skaghi. 

[The  coefficient  of  expaniion  taken  Mr.  ^^ 
and  hence  his  result  is  too  high. — Rd,  B.  S.\ 

Amwtr  to  No,  54  {atrardrd  bs,). — The  patiiEt»| 
in  any  arrangement  for  taking  up  tht 
range  of   piping  are :   (1)  all   tbe  exf 
place  in  toe  portion  of  piping  set  apart  fori 
should  be  no  straining  of  pipes  due  to  the 
place  where  no  provijcion  is  made  for  it^  (3)  i 
no  loes  of  steam  at  the  expaniion  joints 

Expansion  joints  of    the  stuffing-boat  tjptj 
pipe  to  be  Hrmly  anchored,  or  thty  fail  in 
In  a  long  range  of  piping  it  is  a  very  dillinib  i 
the  ends  so  fixed  that  all  the  expamfeo 
box.    On  board  ship,  where  thofie  are  osadj  j 
the  pipe  can  be  firmly  fixed,  expattsioii  joii 
work  well,  but  in  land  installations  iMjrj 
take  up  the  expansion  as  they  should 
should  be  steam-tight,  or  the  waate  of  steam  it  j 
boxes,  if  the  gland  is  steam  tight  and  the  pipe  I 
the  packing  in  the  gland  prevtsnu  the  joml  i  ^^ 
pipe  finds  it  easl  - 

be  more  firmly  t^  ibai 

the  gland  permitjg  the  juinl  i^ 
bability  leak;  so  that  if  one  t' 
up.     If  the  pipe  expands  ati*i 
expansion,  the  anchor  platen        \^ 
gieat  strain  upon   the   pipes,  mmk  (ptmiw 
expansion  was  allowed  to  take  pl>^ 
necessary  m  tbe  sliding  stuifiog-box  Ijrpe 
ring  to  prevent  the  pioe  hmag  drawn 
The  bolts  in  the  ring  ao  not  ^pwl  in  i 
the  pipe,  and  it  is  not  afiicienL    Tba  noal 
as  the  chaapest,  method  of  proriding  for      ^ 
means  of  the  judicious  use  of  biods  in  Uie  pipai 
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ddn  Bted.  In  a  long  straight  length  of  piping  there  ought  to 
te  several  U-bends,  and  the  range  may  be  anchored  at  places 
to  ensure  each  bend  taking  up  its  fair  share  of  the  work ;  even 
il  the  pipes  are  not  anchored,  the  bends  will  provide  for  the 
npuuiOD.  The  legs  in  the  bends  should  be  as  long  as 
fonUe,  then  the  expansion  is  taken  up  without  putting 
vdne  stress  upon  the  joints.  Moderate  lengths  of  steam- 
^ing  may  be  judiciously  arranged  with  two  or  three 
lipt^ngled  bends  of  big  radius,  which  will  provide  for 
expulsion  by  reason  of  the  elasticity  of  the  pipe  and  joint 

piling. 

From  the  above  it  wiU  be  seen  that  for  ranges  of  piping 
in  086  in  land  installations,  where  the  pipes  are  often  slung 
famn  roofs  and  walls,  the  best  method  of  taking  up  the 
expansion  is  by  means  of  bends,  as  the  anchoring  of  the 
npes  IB  a  difficult  matter ;  but  if  the  pipes  are  of  moderate 
ingth  and  firmly  fixed,  then  expansion  joints  may  be  used. 
Bat^  taken  all  round,  the  expansion  bend  is  the  best  method, 
M  there  is  no  escape  of  steam  from  it  if  the  joints  are 
fraperly  made. 

The  temperature  of  steam  at  1801b.  pressure  is  373deg.  F. 
lithe  initial  temperature  ef  the  pipe  is  60deg.,  which  is 
lev  and  on  the  safe  side,  the  pipe  will  be  heated  through 

I  ASd^.    Take  a  copper  pipe  120ft  long,  coefficient  of  expan- 
'  \  <^ copper  is  00001095.     The  amount  of  expansion  that 

Ifffl  take  place  in  the  above  pipe  when  steam  of  1801b. 

IJNinire  is  in  it  is 

120ft.  X  12in.  X  315deg.  x  00001095  =  4  935in. 

i  a  wrought-iron  pipe  of  the  same  length  the  expansion 
I  be  120ft.  X  12in.  x  313  x  00000642  =  2-893in.— T.  A.  C. 

Auwer   to   No,  54   (awarded   Ss.), — In  all   steam-pipes 

should  be  made  for  expansion  and  contraction  to 

jdace  without  unduly  straining  the  pipes.     Expansion 

joints  have  the  advantage  of  giving  a  straight  way 

the  steam,  but  otherwise  they  are  not  desirable  in 

.tion  work  where  there  is  generally  considerably 

room  than  abourd  ship.    The  socket  joints  frequently 

trouble  by  leaking.    Inexperienced  hands  then  tighten 

glands  to  an  entirely  unnecessary  extent,  sometimes 

the  joint  as  rigid  as  the  pipe  itself.     I  remember  a 

where  the  bore  of  a  copper  main  steam-pipe  was  reduced 

by  this  means.     If  the  glands  and  stuffing-boxes  are 

entirely  of  gunmetal,  there  is  the  possibility  of  their 

log  up  and  consequent  jamming. 

-  Iw  accidents  have  occurred  owing  to  the  absence  of 

bolts  to  prevent  the  pipe  from  being  blown  out  of  the 

-box,  but  this  is  entirely  a  fault  in  design.     An 

it  of  bends  to  allow  for  the  expansion  anticipated 

becomes  very  difficult  and  complicated,  but  once 

fitted  there  is  no  fear  of  their  giving  trouble. 

jpeateet  care  should  be  taken  to  keep  the  pipes  and 

'  in  the  same  horizontal  plane  as  far  as  possible.    A 

"  in  which  water  can  collect  must  never  be  per- 

Sharp  rising  bends  are  specially  dangerous.    Water 

In  onoe  left  the  boilera  and  entered  the  steam  pipes 

iBver,  wiUi  any  ordinary  arrangement  of  pipes,  drain 

^tptiie  boiler  in  the  face  of  the  issuing  steam.  Suppose 

jviter  gradually  accumulates  at  the  bottom  of  a  rising 

'oitfl  the  area  for  the  passage  of  steam  is  considerably 

"  \  then  the  steam  would  pick  up  the  water  almost 

^InGd  piston  and  deliver  it  somewhere,  possibly  into 

For  a  long  range  of  pipes,  a  couple  of 

introduced  horizontally  are  very  efficient.     They 

rf  eoi^r,  wrought  iron,  or  steel.     Care  should  be 

Stopper  pipes  are  used,  that  they  are  not  "  burned  " 

***kerted  during  brazing,   since  the   elastic  limit  of 

"^^  ^fmt  is  only  about  5,500lb.  per  square  inch,  and 

^Wd  be  considerably  reduced  if  injured    in   the 

^  The  strains  may  be  reduced  one-half  by  pulling 

*Pfti  out  of   their  normal   position  when   cold,  in 

N^ioB  opposite    to   that   they    will   assume    when 

Aoee  woo  have  charge   of   the   fitting-up  of  the 

ilodd  have  full  and  clear  information  as  to  the 

dtof  ezpaosiOQ  anticipated.     Unquestionably  expan- 

kndi^  iriieBproperiy  arranged,  are  preferable  to  socket 

far  skve  won.    Their  firat  cost  may  be  greater, 

-d|pi|dt  oa  eirenmstuiees,  but  t^e  extra  loss  by 

B  of  staMB  io  a  good  long  bend  is  not  worth  considera- 

Ai  to  tiie  wmaad  part  of  the  query,  in  a  wrought- 


iron  or  steel  steam-pipe  working  at  180lb.  above  atmosphere 
the  range  of  temperature  would  be  about  300deg.  F.,  and 
the  expansion  and  contraction  2*908,  or  nearly  Sin.  in 
120ft.— F.  R.  S. 


COHHERCIAL  FORMS  OF  ELECTRICAL  RESIST- 
ANCES USED  FOR  LIGHTING  AND  POWER 
PURPOSES.* 

BY   LL.    B.   ATKINSON. 

(  Condvded  from  page  501 , ) 

Adaptation  of  Resistances  for  Special  Purposes. 

BMxiiaMctz  for  Regulathig  Dynamo  aiid  Motor  Shunts. — 
Almost  any  of  the  forms  which  have  been  described  are  suitable 
for  this  purpose.  As  to  capacity,  the  maximum  amount  of 
power  to  be  dissipated  ia  reached  when  the  resistance  is  equal 
to  the  resistance  of  the  shunt,  and  when  the  current  comes 
down  to  half  its  original  value.     Resistances  working  by  oom- 

Eression,  and  therefore  giving  a  perfectly  steady  graduation 
etween  maximum  and  mioimum,  have  the  advantage  of  allow- 
ing the  E.M.F.  to  be  regulated  very  exactly,  an  advantage 
where  dynamos  are  being  run  in  parallel. 

Are  Lamp  Resistances, — These  form  an  important  class,  as 
very  large  numbers  of  them  are  used.  Fig.  9  shows  the  usual 
form,  consisting  of  a  porcelain  cylinder,  having  a  spiral  upon 
it,  in  which  is  wound  a  German-silver  wire.  The  resistance  is 
regulated  by  a  movable  clamp  placing  more  or  less  of  the  wires 
in  circuit.  Fig.  8  shows  the  same  arrangement,  with  a  per- 
forated cover  to  allow  of  ventilation.  Fig.  10  shows  three 
forms  of  arc  lamp  resistances,  designed  by  the  writer  some 
years  ago,  in  each  of  whieh  the  base  is  an  iron  cylinder  covered 
with  asbestos,  on  which  the  resistance  is  wound.  All  these 
forms  of  resistance  have  the  disadvantage  that  as  the  wire 
is  heated  and  cooled  it  is  subject  to  very  considerable 
strains,  and  the  wires  are  frequently  fractured.  This 
difficulty  is  diminished  in  the  form  shown  in  Fig.  10,  as  the 
asbestos  gives  a  little,  and  so  releases  the  strain  on  the  wire. 
Figs.  11  and  12  (which  is  the  same  •resistance  with  a  cover 
on  it)  show  a  form  of  arc  lamp  resistance  used  a  good  deal 
on  the  Continent,  and  consists  of  two  earthenware  discs  having 
a  groove  on  the  periphery,  round  which  a  wire  coil  is  stretched. 
The  adjustment  is  made  by  a  movable  contact  sliding  over  one 
of  the  coils.  Fig.  25  shows  the  form  of  arc  lamp  resistance  in 
which  *'  relugite  "  is  utilised  as  the  resisting  material,  and  the 
resistance  is  adjusted  as  required  by  tightening  or  slackening 
the  end  on  the  top.  An  important  advantage  possessed  by  this 
latter  form  of  resistance  is  that  as  the  coefficient  of  temperature 
variation  is  negative,  the  resistance  is  higher  when  first  the 
current  is  switched  on  than  it  is  when  the  arc  has  been  burning 
a  short  time  and  the  resistance  becomes  warm,  thus  assisting  in 
keeping  the  current  to  its  normal  value,  whilst  the  arc  becomes 
of  a  proper  length. 

Resistances  Jor  Lowering  Lamps. — These  are  mostly  used  for 
stage  effects,  and  if  made  with  switches  should  have  a  large 
number  of  contacts  to  make  the  graduation  imperceptible,  or 
liquid  resistances,  or  resistances  worked  by  pressure  variation 
should  be  used.  Owing  to  the  peculiar  nature  of  the  fire  risks 
in  the  theatre  special  care  should  be  taken  that  the  rise  of 
temperature  should  be  small.  In  the  case  of  resistances 
designed  by  the  writer  for  the  Drury  Lane  Theatre,  the  speci- 
fication was  that  the  resistances  should  not  rise  more  than 
80deg.  F.  above  that  of  the  atmosphere. 

Resistances  for  Meter  and  Instrument  Testing. — Ftir  this 
purpose  resistances  with  sliding  wire,  or  liquid  resistances, 
have  been  generally  used,  enabling  the  current  to  be  kept  at 
an  exact  value.  The  '*  relugite "  pressure  resistances  shown 
in  Fis.  26  is  now  being  adopted  for  this  purpose.  It  has  the 
additional  advantage  with  alternate  currents  that  the  resistance 
being  inductionless  no  errors  are  introduced. 

Motor-Startituj  Resistances, — It  has  frequently  been  a  subject 
of  complaint  that  the  resistances  for  starting  both  continuous- 
current  and  multiphase  motors,  particularly  for  small  powers, 
cost  almost  as  much  as  the  motor  itself.  This  has  been  largely 
due  to  want  of  standard  designs  specially  suited  for  the  purpose. 
In  general  the  resistance  is  not  required  for  more  than,  say,  one 
minute,  but  should  be  capable  of  carrying  the  full  load  of  the 
motor  for  that  time.  Some  forms  recently  introduced  will  only 
carry  the  load  for  20  seconds  ;  this  is  not  safe.  Figs.  13, 
14,  and  15  show  forms  of  resistances  specially  adapted  for 
this  purpose.  Fig.  13  embodies  a  resistance  and  switch  only. 
Fig.  14  embodies  also  a  main  switch  and  cut-out — a  point  of 
importance — as  some  of  the  fire  insurance  companies  make  a 
rule  that  there  must  be  a  switch  independent  of  the  regulating 
switch.  In  the  case  of  Fig.  14,  the  switch  arm  is  controlled  by 
a  spring,  so  that  the  only  points  at  which  it  will  remain  are  the 

*  Paper    read    before   the    Northern     Society    of    Electrical 
Engineers,  April  18,  1898.     Figs.  1  to  31  were  ^vv^xi  Vxv  q>\xt  Vm^X^ 
issue. 
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poiition  when  the  circQit  is  broken,  and  the  position  when  the 
retiatanoe  ia  ahort'cirouibect,  and  when  the  arm  is  held  by  a 
oatoh*  The  moment  it  it  releaaed  from  thia  catch  it  travela 
back  over  the  oonUicta  and  breaku  the  circuit,  thua  preventing 
a  careleaa  attendant  leaving  the  awitoh  in  an  intermedinte 
poiition,  when  the  resistance  wouJd  be  overheated  and 
damiiged.  Fig.  15  ihowa  a  stmiUr  arrangement,  except  that 
two  automatic  safeguards  are  provided  ;  the  first  of  these  is 
that  in  place  of  the  catch  holding  the  switch  arm  at  the  on 
position  an  electromagnet  is  substituted,  this  magnet  being 
excited  hj  a  shunt  coil,  the  result  being  that  if  the  current  is 
taken  ofl  the  motor,  either  by  the  main  switch  or  by  the  failure 
of  the  supply,  the  switch  arm  being  released  inserts  the 
reaiatance  and  then  opens  the  circuit.  The  second  electro- 
magnet ia  adjusted  so  that  if  the  current  exceeds  a  determined 
value  the  armature  is  raised  it  breaks  the  circuit  of  the  holdingon 
magnet,  so  that  the  switch  arm  Hies  back  aud  breakii  the  circuit. 
Fie*  16  shows  an  automatic  cut-out  designed  to  prevent  motors 
being  left  on  the  circuit  when  the  resiHtauces  are  cut  out  if  the 
current  supply  fails,  and  in  thiA  case  there  ia  a  aeries  winding 
on  a  magnet  coil,  and  so  long  as  the  current  passes  through  this 
coil  the  switch  ia  held  closed.  Whisn  the  current  fails,  the 
catch  is  released  and  the  weight  falls  and  opens  the  switch. 
Fig.  50  shows  a  form  in  which  the  redstance  is  gradually 
removed  by  the  motion  of  the  motor  after  starting.  F^or  the 
purpose  of  reguUting  the  speed  of  motors,  the  resistances  must 
be  made  larger,  and  must  be  ca{mble  of  carrying  a  load  depend- 
ing on  the  range  of  regulation  ;  but  if  this  is  a  wide  one,  practi- 
cally the  full  load  of  the  motor  must  be  provided  for.  The 
simplest  way  of  regulating  the  speed  of  a  shunt  motor  ia  shown 
in  the  right-hand  diagram  of  Fig.  32,   where  a  reaiitance  ia 
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placed  in  circuit  with  the  armature  of  the  motor,  the  full  line 
presaure  always  being  on  the  shunt  coLL  The  left-hand  diagram 
of  Fig.  32  abowa  a  modified  arrangement,  in  which  part  of  the 
apeed  regulation  u  effected  by  varying  the  strength  of  the 
current  in  the  magnet  coils.  In  this  case  the  method  of  working 
ia  to  have,  in  the  first  instance,  the  full  line  pressure  on  the 
iMgnet  ooila  and  reeistAnoe  in  the  armature  circuit.  The  r«^tBt' 
Hiee  is  gradually  taken  out  of  the  armature  circuit,  and  resist- 
aiioe  is  then  inserted  in  the  magnet  circuit,  thus  weakening  the 
fiekl  and  allowing  the  speed  to  rise.  If  this  form  of  regulation 
is  to  be  adopted,  the  magnet  windings  should  be  apeci&Uy 
arranged  for  the  apparatus  to  have  a  low  reatatance»  to 
that  the  mot^r  ia  considerably  over  -  excited  at  atArting. 
Figi.  18  and  20  ahow  reaiatances  also  well  adapted  for 
motor  starting,  and  preaaure  reaiatances  filled  with  either 
carbon  or  **  relugtte  '  are  a(ao  uaed  for  this  purpoae.  In 
order  to  avoid  the  poeaibiitty  of  a  motor  being  a  witched  into 
circuit  rapidly  it  ia  preferable  to  fit  such  reaiatances  with  a  screw 
motion,  but  if  this  is  done,  arrangementa  must  be  made  by  a 
separate  a  witch  or  otherwiae,  ao  that  the  circuit  can  be  broken 
inatantaneoualy  in  the  case  of  accident  or  emergency*  An 
iinpfjrtant  point  in  oonneotion  with  regulating  reaiatances, 
particularly  where  the  variation  in  resistance  from  point  to 
point  la  considerable,  i»  the  question  of  the  switch  contacts,  as 
COQtiderable  sparking  occurs  on  the  contacts,  which  from  this 
cause  becomes  dirty  or  roughened,  and  cauaea  ootisiderable 
Iroubla.     In  a  form  of  switch  pillar  for  starting  and  regulating 


speed   of   motors    designed  by  Mei 
quick-break  contacts  are  fitted  at  CftC 
final  break  is  efTected  by  a  carbon  contact. 
by   Pochiu,  the  switch  arm  itself  carries  a 
takes  the  spark,  and  it  may  be  renew^  as  reqa 
case  of  pressure  resaatancea,  these  precaattoos  are 
and  even  in  the  oaae  of  reaiatanoes  with  multipW^ 
filled  with    *'relugite''  material,  owing  to  tMm 
resistances  are   iuductionless,  the  spark   on 
practically  eliminated. 

COKCLIIMIOX, 

In  conclusion,  the  writer  deairaa  to  point 
which  have  taken  place  in  the  last  few  yes^n  ia  the 

manufacture  of  realstanoes owing  larg<tly  to  the  ine 

and,  therefore,  to  the  specialiaati(»n  which  this  fa 
hopes  that  the  notes  contained  in  the  foregoing] 
of  interest  to  the  members  of  the  Northciti  Sees 
Engineers,  who  have  doubtless  had  comuilefibla  < 
cmly  of  the  merits,  but  of  the  diaadv«ati||W  1^  1 
of  apparatus  is  liable.     From  a  maoQlsctiirsf^s 
it  is  greatly  to  be  deaired  that  engineers  ds 
endeavour  to  avail  themselves  of  manufsdiuiiitt*  i 
and  standards  rather  than  to  specify  for  ] 
as  it  is  only  in  this  way  that  the  cost  of  1 
light  and  power  plants  can  be  brought  tea  pcistl 
the  etfect  uf  greatly  stimulating  the  ttse  d  cImM 
in  many  cases  where  at  present  the  sdmttttd  sdv 
outweigh  the  expenditure  necesaafy- 


SPRING. 

From  \n  Electro- W a ltw  11  ir^ti^  I*-»tvr 

The  spring  has  come,  and  there  is  miadi 
In  the  hearts  of  the  men  who  are 

electricity  supply. 
In  the  hearts  of  the  men  who  reign  over  It 

paratively  waateleas  distributioiic 
And  more  particularly  in  the  hearts  of  those  1 

to  grievously  overloaded  stations. 

For  months  past,  in  onc4mndred*aiid-oiie  l 
The  sets  have  worked  the  peak  without  a  spAre  ! 
Sometimes  with  even  a  tcn-per-oent.  overload 
The  boilers  have  been  forced  for  hours  witli  bijdilr  1 
The  low-tension  'bus  bars  have  become  of  hcDiul 
While  the  mains  outside  might  have  1 
Such  was  the  current  density  that  the  insubiioci  < 

Then  have  the  souls  of  the  men  tn  chai^  waxed  * 

and  wroth  again, 
Then  have  they  spoken  in  congressiooAl  tmns  cl  I 

blame: 
The  consulting  engineer  who,  in  autumn,  halJk  < 

plant  could  do  it  on  its  head  ; 
Or  the  cheeseparing  municipal  oommiUee  tbsl  1 

borrow  any  more  that  year  ; 
Or  the  firm  of  contractors  whose  pfdiniiiwi  of 

the  nature  of  27'a  ftiae  wire. 
All  these  have  been  trebly  (and  gtittmaily)  1 

omission. 

But  now  that  the  wont  b  over,  and  ihm  dial 

to- one  againat, 
The  most- to-be-dreaded  machine  can  W  taluai 

re- bush  ^. 
Or  tumMup  as  to  oommutator*  or  n 

armature  oc»il  ; 
Also  the  twenty -and -seven  sto^  jobs  on  1 

be  started  upon. 
The  contentment  of  work  will  ro|ils0e  \ 

waiting  for  sotntsthing  to  fo^ 
The  reciprocated  joyfulness  ofmMiMMddsi^*up  1 

months  have  wept  for  the  U|llt« 
The  supreme  facility  of  a  day^gfcl 

replace  an  earth  M  distribator  ; 
All  these  joys  are  now  here,  and  tlis  ssi 

Vet  stay  ;  there  arc  some  m-plsiaslid 

springtime. 
They  come  sometimes  to  inspect  Um  log* book,  9 1 

is  agreeable ; 
And  they  sigh  for  the  output  that  was«  for  tbeir  i 

will  sense  the  decreaseapeiHi. 
They  would  like  to  sUy  Um  mKfk^  i<o4all»  sS 

that  as  soon  ^  nosstt^le* 
A  fog  is  ecstasy  to  uiem  ;  thitf  pfel«r  «lo«4i  ml 

empyrean. 
(Thmt  IS  ihe  worst  of  holdii^  alaslm  ivi|i|  m 

committee). 
Bless  them  i  bot  more  partieukdy  1 
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UGHT  RAILWAYS. 


Tlie  LoDdon  United  Tramway  a  Company  have  given  notioe  of 
tiimr  inte&tion  to  apply  to  tbo  Ltiirhb  Railway  ConQOihiiiciDera  t)«xt 
month  for  po were  ander  the  Lrght  Railways  Act  of  1H90  to  ejElend 
their  nystem  to  Haaipton  Coun,  &l  a  point  cloao  to  the  Trophy 
p&ee*  The  company's  liu^B  at  preterit  terminate  on  the  north 
id#  of  Richmond.  It  Is  propofiod  to  continue  the  line  through 
BicbmoDdf  past  the  Star  and  Garter,  on  Richmond  Hill,  by  way 
d  Qoeen'fl  road,  thence  thronprh  Pet^rahatDf  Ham  Common,  and 
Kingston,  over  Kingiton  Bridgei^  and  along  Hampton  Court -road 
to  the  Faiaoe  gates.  The  card  wLllrunon  a  4  ft,  S^in.  gauge,  and 
k  is  proposed  that  the  motive  power  shall  be  eleotiicity* 

The  British  Electfic  Traction  Company^  Limited,  have  decided 
to  make  application  to  the  Light  Railway  Com miseionora  for  an 
order  under  the  Light  Hailways  Act,  181)6,  to  autborite  the  con- 
tfruetion  of  a  lino  commencing  in  the  centre  of  Johnstore  and 
rannin^  aloog  the  High  itreet,  up  Thorn  Brae,  through  TbornhiUl, 
Eldeniliap  and  effecting  a  junction  with  the  present  line  at  the  we«t 
pd  of  Paisley^  and  onward,  connecting  at  the  terminus  at  Ibroic. 

MflMi  iL  Greenwood  and  Batley,  Limited,  Albion  VVork««  Leede, 
Ikto  givat)  notice  of  their  intention  to  apply  for  authority  to  con- 
Amct  a  light  railway  to  be  run  by  electricity  between  HIgh-etreet, 
Dmidee^  and  Brooch ty  Ferry.  The  cost  to  the  promoters  ia 
NUmaEieci  at  between  £6()jXkO  and  TTO.CKH).  The  railway  would  be 
Banagttd  on  the  overhead  principle*  and  the  route  would  be  from 
H%h'itreetp  Dundee,  thence  along  Seagate,  Blackecroft,  and  Ferry- 
road,  croeBing  the  railway  at  the  oil  mills,  and  onwards  to 
Broogbty  Perry,  along  Queen -street,  Monitieth-road,  to  Bambi)], 

Application  it  to  be  made  during  neict  month  to  the  Light  Rail- 
vay  C<itD  minion  era  by  the  Railway  Corporation  of  Great  Britain, 
Limited,  for  authority  ija  construct  a  tight  railway  from  Workaop 
to  Newarkj  the  propofied  route  pa^alng  through  the  pariihca  or 
plaoee  of  Worksop,  Welbeck,  Cor  burton  Bud  by,  Ed  wins  to  we, 
OEerton,  Weltow,  Ompton,  Kneesall,  Kereatl,  Caunton,  South 
lioakham^  Ketham  A  verb  am,  and  the  borough  of  Newark*  The 
Ifital  Jength  of  the  line  is  22  miicii  7  furlongs  7  chain i.  At 
Wckrk^op  it  is  intended  to  have  a  junction  with  the  Cireat  Central 
Eulway,  whilat  at  Newark  there  would  be  counectlona  with  both 
the  Midland  and  Great  Northern  systems.  For  the  moat  part  the 
roote  niciv  along  the  aide  of  the  main  road,  and  there  would  be 
depdte  and  sidings  at  several  placet-  It  is  proposed  to  construct 
the  raQw&y  on  a  gauge  of  4ft.  8pn.,  and  the  motive  power  will  be 
electricity. 

At  the  Penzance  Chamber  of  Commerce  the  light  railway  schemes 
fof  connectiog  Penzance  and  8t,  Juat  wae  diacusBed,  The  pro- 
DOMTs  are  the  Penance,  Newlyn,  and  St.  Just  Light  Railway. 
Tli#  propoaed  line  would  Btart  with  a  junction  with  the  Creat 
We«len]  Railway  at  Ponr^andane,  near  Penz&nce,  pasaing  to  the 
mtb  of  the  town  by  GuKal  and  Heamoor  to  Sancreed,  and  from 
liwt«  diverging  in  two  branches— one  to  St.  Just,  and  the  other  to 
Se.  Bury  an  ana  Senneo,  Electricity  ia  to  be  used  between  Newlyn 
tad  Penzance.  During  the  diacuaeion  Mr.  Goodman  explained 
that  there  was  a  [>OBsibtiity  of  electric  traction  being;  used  through- 
OQt  the  route*  The  Chamber  decided  to  adjiurn  for  a  week,  when 
both  schemes  will  be  discussed. 

A  report  adopted  by  the  Bournemouth  Corporation  states  ; 
■*  (a)  British  Electric  Traction  Company— Mr.  Sellon,  C,E  ,  and 
Mr.  J.  Vinoent  Kitehetier,  of  the  British  Electric  Traction  Com- 
puij.  Limited,  attended  the  meeting,  and  submitted  amended 
nmomlm  for  a  tramway  scheme  ;  (&)  Bournemouth,  Poole,  and 
DiMcict  Ught  Railway  Company — a  letter  from  Mr.  Preieland 
wm  read,  stating  that  the  Bournemouth,  Poole,  and  IMstrict 
ligiit  Railway  Company  proposed  making  an  amended  applica^ 
ticm  to  the  Light  Railway  CommisHionere.  It  was  agreed 
to  recommend  that  the  following  resolution  be  passed  by  the 
Couneil :  '  That  in  view  of  the  result  of  the  recent  enquiry,  the 
CSovncil  is  still  of  opinion  that  it  is  undesirable  to  allow  tramways 
te  be  constructed  in  the  borough  of  Bournemouth,  and  author isea 
Ihe  town  clerk  to  take  whatever  steps  may  be  necessary  to  prevent 
power  being  granted  to  any  company  to  construct  such  tramways,"' 

Kext  month  application  is  to  be  made  to  the  Light  Railway 
Cbmmiasloners,  under  the  provisions  of  the  Light  Hail  way  a  Act, 
1396,  for  powers  enabling  the  promoters  to  construct  light  railways 
h  and  between  Redd  itch,  Headleea  Croea,  Crabb's  Cross,  and 
Afltvood  Bank.  No  deinite  announcement  baa  yet  been  made  as 
lo  the  motive  power  the  promoters  intend  using,  but  it  is  uoder- 
Mood  that  it  will  be  electricity.  From  the  starting  place,  near 
t^  Midland  Railway  station,  to  the  furthest  point  it  is  as  yet 
btended  to  go^  the  distance  Ib  a  little  over  three  miles.  Messrs. 
William  Webb  and  Co.,  of  London,  are  the  parliamentary  agents. 

At  the  last  meeting  of  the  Llandudno  Urban  District  Council, 
man  oorreipondence  was  received  in  reference  to  the  Council 
Mriiug  upon  underground  wires  in  carrying  out  the  light  railway 
It  was  referred  to  the  Electric  Lighting  Committee  in 
on   with  Mr^  Preece,  engineer  to  the  electric  lighting 


A  protracted  enquiry  baa  been  held  at  Chatham  by  the  Light) 
Kulway  CommlBaionerSj  and  evidence  heard  for  and  against  the 
amlication  to  carry  out  an  electric  tramway  system  for  Chatham, 
Mcbeiter,  Strood,  Brompton^  Gillingham,  and  district.  The 
eoQUDiesioDen  were  the  ^ri  of  Jersev  (chairman }»  Mr,  6.  A.  E. 
fitz-Gei^,  and  Colonel  Boughey,  R.E.,  CSX,  Viscount  Emlyn^ 
Mln^  jwcrotury  Coanael  for  tho  promoters  were  Mr.  H.  F, 
Krfnu^  QpC  and  Mr.  Morton  W.  Smith,  recorder  of  Rochester 
f'HituuffffI  by  Mesars.  Hay  ward  and  South,  solid  tonsj  Rochoster)* 


For  the  opponents,  Mr.  CHppe,  Q.C     For  Mr.  Henry  Jasper, 

promoter  of  another  project,  Mr.  Wedderburn,  Q.C.  For  the 
Rochester  Corporation,  the  Chatham  Corporation,  and  the  Giiliog* 
ham  Urban  District  Council^  Mr.  Ashton  (instructed  by  the  town 
clerks  and  the  Urban  District  Council).  For  the  local  water 
company,  Mr.  Freer  (iostructed  by  Meisra.  Prall,  Boo,  and  Prall). 
For  the  local  ^aa  com  pony,  Mr.  Aliek  Toesell  (instructed  by 
Messrs,  George  winch,  Son,  and  WinchJ.  For  the  Commiaeioner« 
of  Customs,  Mr.  Henry  Carr.  For  the  local  electric  lighting 
company,  Mr.  A*  R.  Norn£>an,  solicitor.  For  the  South- Eastern 
Railway  Company,  Mr.  J.  T.  Prall,  solicitor.  For  the  London, 
Chatham,  and  Dover  Railway  Company,  Mr.  J.  Lewis  Morgan, 
soUcitor, 

A  iicheme  is  being  promoted  to  construct  a  system  of  eleetrio 
tramways  connecting  Harrogate,  3  tar  beck,  and  Knaresborough 
over  a  distance  of  about  three  miles.  The  scheme  comprises  four 
railways,  and  the  starting  point  will  be  in  Station  square,  Harro- 
gate, The  gauge  will  be  4rt.  S^in.  The  usual  notice  of  intended 
application  to  the  Light  Railway  Gommiasioners  for  the  necessary 
powers  baa  been  given* 

The  North  Metropolitan  Tramway  Company  intend  to  apply  ts 
the  Light  Railway  Commissioners  for  an  order  empowering  them 
to  construct  eight  linee  of  light  railways  or  tramways  in  Outer 
North  London*  The  project  covers  nearly  30  miiea  of  roads. 
It  ie  proposed  to  build  a  line  from  Crieklewood  along  the  Edgwar «. 
road  to  Edgware  i  others  through  Child's  Hill  and  Finchley  to 
High  Barnet ;  from  High  gate  Archway  to  North  Finchley  ;  from 
Wood  Green  through  Southgate  to  Whetstone  on  the  Great  North* 
road,  and  converging  on  the  two  former  lines  ;  another  from  Wood 
Green  to  Enfieta  ;  and  a  third  starting  from  VVood  Green  and 
running  to  Tottenham, 

The  Lord  Mayor  of  Leeds,  along  with  the  town  clerk,  t^e  city 
engineer,  and  a  number  of  members  of  the  Leeds  Corporation,  hod 
a  conference  on  the  27tb  inet.  with  the  Parliamentary  Committee 
of  the  Bradford  Corporation  in  the  town  hall  of  the  iatber  city, 
the  object  of  the  meeting  being  to  discuss  the  scheme  for  the 
extension  of  Bradford.  With  reference  to  the  question  of  ligbti 
railways  between  Leeds  and  Bradford,  it  waa  resolved  to  inform 
the  promoters  of  that  scheme  that  the  two  Corporations  agreed 
the  time  waa  inopportune  for  the  laying  of  such  a  tramway 
between  the  two  cities* 


PHYSICAL  SOCIETY. 


At  the  ordinary  meeting  of  this  society  held  on  April  22  a 
paper  by  Prof.  T.  C  Po  ter,  on  "A  Diet  tied  of  Vlewiaff  Newton's 
aiBia,"  was  read  by  Prof.  S.  P  Thompeou,  If  a  parallel  beam  of 
light  from  a  rectanguUr  slit  falls  at  oblique  incidence  upon  a 
plane  plate  of  glass,  the  Brat  two  rellectioas  occur  at  the  upper 
and  lower  surfaces  of  the  glass  respect  ively ,  and  give  two  corre- 
sponding images  that  may  be  formed  on  a  screen*  If  now  a 
second  glaf4  plate  ia  added  below  the  first,  and  parallel  to  it  at 
a  short  diittance,  four  images  of  the  alit  appear  on  the  screen  ;  but 
when  the  lower  plate  is  brought  into  contact  with  the  upper  one, 
the  reflection  from  the  lower  surface  of  the  upper  plate  follows  the 
same  path  as  that  from  the  upper  surface  of  the  lower  plate,  so 
that  only  three  images  are  now  to  be  distinguished.  For  the  two 
glass  platen  the  author  substitutes  a  *'  Newton's  rings*'  apparatus, 
and  by  the  above  device  for  eliminating  a  set  of  reBections  he  ia  able 
10  reatrtct  the  illumination  to  the  light  that  comes  from  the  two 
interior  surfaces*  As  thus  observed,  the  colours  of  the  rings  are 
very  brilliant.  When  the  plates  are  very  clean,  the  darkest  area 
of  the  ^*  black  *'  spot  has  a  sharply  defined  edge,  similar  to  that  of 
the  black  film  of  a  soap  bubble  By  using  monochromatic  light, 
the  various  seta  of  rings  may  be  photographed  i  they  appear  as 
several  systems  of  concentric  circles,  the  systems  intersecting 
one  another.  This  method  of  illumination  by  a  slit  enables 
Newton's  rings  to  he  viewed  free  from  all  light,  except  that  due 
to  reflections  at  the  bounding  surfaces  of  the  air -apace  between 
the  platee.  It  reveals  to  the  eye  the  subordinate  interference 
systems  that  coexist  with  the  primary  rings,  and  it  demonstrates 
which  of  these  reflections  must  be  taken  into  account  in  the  theory 
of  the  phenomenon.  Moreover,  it  supplies  a  means  for  analyaing 
these  systems,  and  it  indicatee  that  the  interference  of  mono- 
chromatic light  is  never  complete  under  theee  circumstances. 

Froll  Her e^el  said  it  was  rather  difficult  to  foHow  the  argu- 
tnenta  of  the  author  without  witnessing  the  phenomena.  Much 
complication  was  introduced  by  the  succeesive  reflections*  It  was 
not  clear  what  became  o£  them*  There  was  no  doubt  as  to  the 
advantage  of  a  narrow  alit  for  the  illumination.  He  thought  some 
of  the  secondary  reOcctions  might  be  got  rid  of  by  nsing  platee 
that  were  slightly  prismatic* 

Prof  T&omptton  bad,  in  bia  own  laboratory,  verified  the  advan- 
tages of  the  author's  method  of  illumination.  The  result  waa  a 
very  sharply  defined  first  system  of  rings.  Curves  of  subordinate 
interference  were  easily  to  be  observed  by  this  arrangement. 

Piot  Bi>ya  noticed  in  the  photograph  of  the  ring  systems  that 
the  independent  systems  of  bands  were  distorted  at  the  points  of 
intersection.  The  intersecting  curves  formed  a  sort  of  honey- 
comb or  hexagonal  system,  instead  of  a  system  of  curvilinear 
quadrilaterals.  This  diBtcrtion  reminded  him  of  similar  effects 
observed  in  the  photographa  of  **  ripples." 

Mr*  Xdaersaid  he  had  often  noticed  «imilar  distortions,  but  he 
had  always  been  able  satisfactorily  to  explain  them  as  being  the 
result  of  imperfect  focusaing.  The  author  had  referred  to  the  fact 
tbat  a  thin  film  when  viewS  by  reHected  light  Appears  black*    A 


^ 
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pbftM  ebnnf^  of  hidf  a  wave  length  takes  place  either  on  retlecUon 
At  a  rarer  or  at  a  deoser  medium,  but  there  is  no  informafcioo  from 
which  to  decide  between  these  two  alternAtiven.  The  truth  of  the 
aMuroptioci  that  the  phaee-eban^e  occum  at  the  denser  medium 
•eftmfl  to  depeod,  so  far  aa  experimental  evidenoe  is  concerned » 
tipoii  the  obeervatioQ  that  in  Lloyd's  banda  the  central  one 
Is  black.  To  produce  the  Lloyd's  banda  only  one  mirror  is 
ased  :  the  bands  produced  by  Freenel  required  three  mirrors. 
Wernicke  performed  an  interesting;  series  of  experiments  in 
which  white  light  reflected  for  varioua  anglei  of  incidence 
from  a  thin  aneet  of  g^Bse  was  examined  spectroscopically. 
The  spectrum  was  crossed  with  numeroui  black  bandi>,  and 
from  the  poeition  of  these  bands  in  the  spectrum  the  thickness 
of  the  j^lass  was  calculated.  The  calculated  thickness  when  tho 
ang^le  of  inoideDce  was  great,  d tiered  from  that  obtained  with 
•mall  angles  of  incidence;  the  conclusion  was  that  when  Hf^ht  is 
internally  reHected,  even  at  an  an|;le  of  incidence  less  than  the 
angle  of  total  reflection^  a  phase-change  is  produced.  If  tho 
stiaoe  between  the  two  platels  in  Prof.  Porter's  experiment  were 
nlled  with  e  substance  of  higher  refractive  index  than  (^las^,  a 
confirmation,  or  otherwise,  of  this  result  might  be  obtained. 

Dr.  A.  P.  Thompaoit  then  exhibited  a  model  apparatus  made  by 
the  Helios  Company  lo  illustrate  the  three-phase  method  of  trans- 
tnitting  power.  It  consists  of  a  vmall  generator,  driven  by  hand, 
and  a  small  motor*  The  generator  is  sefmracely  excited  by  a 
small  secondary  battery  ;  it  has  three  independent  coils.  The  six 
ends  of  tho  coils  are  connected  to  six  commutator  rings  The 
motor  bas  three  corresponding  pairs  of  opposite  coils ;  these  can  be 
fnt>oped  in  variou<^  ways  for  connection  to  the  brushes  of  the 
gMi#rator.  Tno  six  coils  are  on  a  hinged  frame,  so  that,  if 
naetiiary,  they  can  b«  laid  down  flat  far  other  rotation  experi- 
menta  Two  armatures  are  provided,  oliher  of  which  may  be 
used.  The  first  is  an  iron  wheel  with  peripheral  copper  bars 
arranged  like  a  squirrel  cage,  the  other  is  a  simple  iron  disc 
without  added  conductors. 

The  Prealitent  proposed  voteit  of  thanks,  and  the  meeting  was 
adjourned  until  May  13. 


BLACKPOOL  CORPORATION  ELECTRIC  TRAMWAYS. 


We  have  received  a  copy  of  the  report  of  the  deputation 
from  Blackpool  which  recently  visited  the  Cuutinent,  and 
give  abetracts  from  it  as  follows  : 

In  accordance  with  the  resolution  of  the  Council  on  Feb.  1, 
IBhB^  the  undersignedi  members  of  the  Electric  Lighting  and 
Tmmwji^s  Committee*  together  with  Mr.  Robt,  C,  Qain, 
borough  electrical  and  tramway  engineer,  and  Mr.  John 
LanoMter,  general  manager  of  the  Corixiration  tramways, 
have  visited  the  Contineut  and  inspect^  the  various  systems 
of  electric  traction  in  operation.  It  may  perhaps  be  advisable 
nt  the  outset  t<>  briefly  roouunt  the  history  of  electric  traottun 
in  Blackpool.  In  1885  the  Corporation  laid  down  a  tramway 
from  Cocker-street  to  the  end  of  tho  promenade  at  South  Shore, 
and  leased  the  running  powers  over  the  same  for  a  period  of 
seven  years  to  the  Blackpool  Electric  Tramways  Company, 
Limited.  At  the  expiration  of  this  |>eriod — viz.,  in  September, 
1892 — the  Corporation,  having  obtained  parliamentary  powers 
in  this  behalf,  purchased  the  company's  undertaking  and  plant 
for  the  sum  of  £15,587,  including  expenses  nf  purchase.  In 
addition  to  this  sum,  the  Corporation  bad  expended  £13^435 
in  the  construct  ton  of  the  permanent  way,  upon  which ^  of 
course,  they  received  interest  from  tho  company  duriug  the 
continuance  of  the  agreement «  It  was  found  esseniial,  however, 
on  the  completion  of  the  purchase,  to  relay  part  of  the  conduit, 
and  to  replace  and  repair  part  of  the  plant  and  machinery  which 
had  just  been  taken  over,  the  eost  of  this  work  being  placed 
against  maintenance  account.  Notwithstanding  further  expendi- 
diture  during  1893-4,  the  conduit  still  failed  to  give  satisfaction, 
as  alsu  did  the  general  plant,  and  the  running  of  the  cars  con- 
tinued to  be  very  uncertain  owing  to  breakdowns.  The  Electric 
Lighting  and  Tramways  (I'Ommittee,  therefore,  went  very  closely 
intent  the  canaos  of  the  failure,  and  instructed  their  then  engineer, 
Mr*  John  Hesketh,  to  furnish  a  re[Ktrt  on  the  various  systems 
^of  electric  traction  in  use  in  England  and  on  the  Continent. 

Ilia  report,  dated  November  17,  1893,  gave  full  details  of  the 
Rdttit,  overhead^  accumulator,  and  other  systema  then  in  use* 

be  eommittee,  recognising  the  strong  objection  which  would 
be  t«ken   if  a  reoommeudation  were  made  to  adnpt  the 

irtrhead  system*  decided  Ui  make  a  strong  etfurt  to  tiut  the 
luit  and  the  whole  of  the  plant  in  a  condition  likely  to 

Qsure   satisfactory   working.     During  the   winters   of    1894*6 

whole   of    the   conduit  along   the    promenade   was    there- 

I  relatd  on   a  new  principle    at    a  net    cost    of    £6,754, 

Md  the  eight  old  oars  purchased  from  the  company 
were  repaired  and  fepatnted«  and  the  armatures  rewound, 
at  an  additional  eipeflKlttare  of  £1,721— all  of  which  went 
to  otpital  aoeount.  In  spite  of  this  large  expenditure  on 
lilt  conduit^supplemented  as  it  was  by  a  further  expenditure, 
out  of  maintenance  account,  of  £340  during  1895-6,  and  of  £856 
during  1396  7  for  rofMiirs,  etc.— the  trouble  iiiereaoed  rather  than 
decreased,  and  it  was  felt  that  some  radical  ohsnge  tci  the  system 
WM  nooossary  if  the  tramways  were  to  be  made  reliable  and 


popular,  and  i^pable  of  yieldiug  the 

it  was  in  their  power  to  do.    The  cowoattea  Ihtn  I 

Mr.  Quin,  their  borough  electrical  eugiueer^  to  Ukm  dHtfs  «f 

the  electrical  portion  of  the  tramways,  and  to  report  ea  the 

position  of  afiairs.     On  Aug.  19, 1897,  tbi«  report  wmm  mbmiMai 

to  and  considered  by  the  commitiee,  who  otttniately  ease  U 

the  decbion  that  it  was  uselessendearoaringatiy  kmfar  leBiAdk 

up  a  system  which  the  conditions  obtaimng  in  BlMlpoQl  da* 


fhef  I 


clusively  proved  to  be  unsuitable,  and  they   tliereopotl 
mended  the  Council  toabandon  the  conduit  nysteoi  Mill  Ml 
for  it  the  overhead  trolley  sysUnt, 

The  Council  by  a  majority  accepted  the  oi>motiU«e*0 
mendations,  and  application  was  forthwith  made  U>  tlw 
of  Trade  for  permiaaion  to  convert  the  system  and  to  I 
the  moneys  incidental  thereto.     The  Board  of  Tfttd*  < 
Major  C\rd«w,  R,E  ,  to  hold  an  enquiry  m  tJM 
this  took  place  on  Sov.  30*  1897.      At  the  en«|i)i^  < 
oppjsiiiou  was  manifested  by  a  section  of  the  u*m 
the  Corporation's  prop^isals,  unsightiineei  of  thtf  over^ 
and  danger  from  falling  wires  during  gales,  ei  c  ,  being  altegi 
D«c.  25,  1897,  the  Corporation  received  a  communumUoii  t 
that  the  Board  of  Trade  did  not  see  their  way  to  grant  the  | 
aion  asked  for,  and  suggesting  the  use  of  accumulaf«>rs  in 
the  overhead  system.     To  tlus  the  C  trporation  re|jlied« 
where  accumulators  were  successfully  us«Hi  for  tracttMO  ptt 
and  were  referred  to  Hanover  and  Paris  among  other  pAso«| 
the  Continent.     To  thoroughly  acquaint   themselves  with  1 
various  systems  of  electric  traction >  so  that  they  might  i 
at  an  irrev<x:able  decisicm,  the  committee  subs^juentiy  il 
it  desirable  that  a  visit  should  be  made  to  the  C«>nl]iM«|| 
inspect  the  accumulator  systems   indicated  Hy   the 
Trade,  as  has  already  been  sUted,  axid  the  C^/uncil  doJf  i 
tioned  this  visiL     The  deputation  accordingly  left  IT 
on  Feb.  2,  and  visited  Hamburg,   Berlin,    Dresdett, 
Hanover,  Cologne,  Paris,   Brussels,  and  Ostend,— [As  wel 
previously  described   the  tramway  systema  tn  most  <4  i ' 
towns,  we  omit  this  part  of  the  report, — EU^,  X.  Jf.] 

Before  advancing  to  the  conclusions,  th«  d&pmtmikm 
the  great  impression  made  upon  their  minds  by  the  < 
tinder  which  electric  tramways  are  woiked  tm  tlie  f 
Instead  of  being,  as  in  England,  looked  upoti  with  i 
not  disfavour,  they  are  allowed  great  latitude,  anil 
gress  is  fostered  by  the  authorities,  so  that  the  CHlblie  i 
have   found   electric   tramways  essential   t#   taetf 
reason  of  the  ease  and  expedition  of  transit  from  _ 
without  discomfort  or  noise.     Stopping  phio«s  are  i 
cars  stop  at  these   places  only,  resiDting  tn  a  pwM 
prompt  service.     The  outcome  of  these  OQoditioai»  IhMi 
tramways  serve  the  cities  on  the  Oontiiiaiii  juat  li 
serve  tho  districts  in  England  ;   or,  in  other  wotde,  I 
street  railways  rather  than  tramwayi. 

CojicLi'isioxs, 

As  the  result  of  their  enquiry  the  detiisUtiKHi  louitd  t^  i 
tinental  tramway  practice,  like   EofUsh  Mid 
mainly  U) wards  the  adoption  of  the  evefhiid 
traction.    In  those  cases  where  conduil  and  i 
were  at  work  the  fact  was  dist  i  4  that  thoee 

were  costly,  and  were  only  n  to  meet  the 

wishes   of    the   various   nuuiicipalittea.      Where 
system   w^   installed   the  rec*>rdf   show  that  ll 
efficient  and  reliable,  that  it  gave  popular  aatitleocieo*  i 
it  was  decidedly  remunerative.     But  the  maio  objci 
deputation's  vifit  was  to  enquire  iQti>  the  advantufw^  i 
Uges,  and  coal  of  the  aecumuiaU»r  syeteoi  so  as  fo  ' 
form  a  definite  opinion  upon  the  Board  of  Trade's  i 
tion  to  adopt  this  system.     They  have  found  ss  a 
that    the    aocomulator     system     has     undoabled     aiv 
peculiar  to   itself.     Each   ear  is   to  all   tatoBti   M 
an     independent   installation.      If  one  mt  hJ^ 
arrangements     are    not    der«iMd     to    tk#    leoie 
with    the    failure    of  an  overhead  or  eooduii  q 
much  as  tho  whole  of  the  cars  on  eervioe  oil  tli«  lai 
de[)end  upon  the  maintenance  of  the  sttpiilj  of 
generators  to  motor  ;  while  in  the  eeee  ciff  eommi 
failing  simply  puts  that  car  out  of  Mrrlot  witllOlli  lal 
with  the  others.  The  disedvantagesi  loot,  wUdi  ha? e  b««H 
against  accumulators  carried  oo  eerm  on  Moount  of  tibe 
of  the  acid,   the  injury  to  the  car  bodfi 
passengers  arising  froin  split  acid,  were  fosod  hf  the  i 
to  be  almosi  negligible.     >V  ith  modem  ei{iitpi|M  as 
are  to  be  seen  on  the  Continent,  those  disedvaalnfee  ' 
type  csr  carried  aoeumohittirs  have  been  •verooflMi ; 
tion  having  discovered  only  the  fatnletl  oddor  td 
trace  whatever  of  the  effect  of  ecid  npQO  tkm  car  hodjr« 

Tho  opinion  was  formed  that  the  aiowalatig  i^eia 
ideal  one,  if  the  question  of  cost  wwn  tift  mtmig  m 
sideration.    Accumulator  traction  is  free  ftooi  all  paM 
tions  oti  the  score  of  unsightliueas  of  ov 
eiistenoe  of  a  slot  in  tho  roadway,  and  ia 
from  a  public  f>oint  of  view.     But  Um  BiacJtpeiil 
unlike  the  tramways  the  defiitlalioii  Iffiapaetwl,  are  o 
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ly  the  Munioipalitj,  and  the  public  rightly  demand 
hill  not  only  be  aatisf actor j  aa  regards  punctuality 
ilifcy  of  service,  but  suoceasfiil  tinancialiy,  L'ttfor- 
If  the  adoption  of  this  Hjstetnf  the  cost  of  instaUiog 
>»  b,  at  tho  presont  tim©  at  all  eventa,  excesatve  ; 
the  cells  is  anort^  and  their  upkeep  heavy  ;  and  the 
\Q  type  of  cell  has  been  sutticiently  long  in  use  to 
te  tta  efficiency  and  eoouomyf  and  that  odo  type  of 
•^  conitantJy  diaplaced  by  a  newer  type  which  in  tun 
»placedf  talcet]  iu  conjunction  with  the  fact  that — vrith 

cella — extra  cars  are  required  to  run  a  given  aervico 
>  of  the  time  occupied  in  chnrpng  the  eel  la,  effectually 
i^«tetn  out  of  coHBideration  if  a  remunerative  return 
pected  from  the  Corporatioa'a  tramway  undertaking. 
ng  upon  the  capital  and  mainteuauce  cost  of  acoumu- 

ix>rre5pondence  with  the  Tudor  Accumulator  Com- 
Ifced  (the  Englbh  man ufactu rent  of  the  Tudor  cell, 
the  Continent  as  the  H^gen  cell,  and  used  at  Barlin, 
sdan,  Hanover^  and  elsewhere),  already  referred  to, 
low.  The  iiueations  and  the  answera  were  ai  follows  : 
I  1  :  What  weight  of  accumulators  would  be  recjuired 
louble-bogie  tramcar  weighing  11  tons^  together  with 
^  86  paaaengers,  a  distance  of  five  milea  wi^h  one 
Lnswer  1 :  5  tons  4cwt.  complete  with  acid. 
I  2  :  The  same  running  75  milea  wilh  one  charge  ?— 

A  discharge  of  this  duration  ia  not  practicable  with 

of  rapid  charging.     The  battery  would  be  of  such 
t  it  would  scarcely  he  able  to  propel  itself. 
L  3  :  What  space  would  be  occupied— see  No    1  ? — 

68  cubic  feet. 
L  4  :  What  space  wguld  be  oocupted^sea  No,  2  l — 

Bee  Anawer  No.  2, 
t  5  :  At  what  maximum  apeed  ? — Anawer  5  :  About 

I  6  :  What  ia  the  ampere-hour  efficiency  you  would 

' — Answer  6  :  7S  per  cent. 

^  7  :  At  what  price  per  car  mile  would  you  be  prepared 

n  the  cells  for   a  period  of  10  yeara  1— Answer  7  ; 

ar  mile. 

L  8  :  At  what  price  would  you  be  prepared  to  fit  up 

ith  accumnlatore  ?— Answer  8  :  £370,  including  erec- 

elivery,  but  not  the  caae  in  which  the  cella  are  con- 

'he  caae  would  form  part  of  the  car  body. 

1  0  :  How  long  will  the  batteries  require  charging  at 

iQm  rate  at  the  end  of  the  five  miles  journey  ? — 

10  to  13  minutes. 
L 10  :  Are  you  prepared  to  enter  into  a  contract  on 
:erma  ?—  Anawer  10 :  Yea, 

eecjueut  question  as  to  the  weights  upon  which  theae 
«  based f  the  following  answer  waa  received  :  *^  We 

our  reply  upon  the  following  weights  :  weight  of  cat 
aent,  11  tons  ;  pasflongers,  6  tons  ;  battery,  5i  tons— 
one.^' 

Me  particulars  it  will  be  seen  that  the  weight  of  oella 
r  one  of  our  largest  cars,  carrying  86  passengers  ;  but 
I  iDial]  Oirs  carrying  an  average  of  50  passengers  each, 
B  weights  given  will  have  to  be  reduced  pro  rata. 
1  car*  weigh  with  equipment  7^  tona,  the  paaaengera 
ttely)  5|  tons»  and  the  batteriea  (taken  aa  above) 
iking  a  total  oar  weight  of  14^  tuna.  Still  prtx^ofsding 
e  scaJe  aa  for  the  larger  cara,  che  coat  of  batteries  for 
eoe  amall  cara  would  be  £247.  Summariaed,  the 
»pital  coet  works  out  aa  folio  wa  ; 

t  sax  large  care,  at  £370 £2  220 

ten  amall  cars^  at  £247 , 2,47U 

£4,690 
ntng  caaes  for  16  cara  at,  say^  £15    ^,,,, 240 

£4,930 
bg,  for  the  sake  of  comparison,  the  coat  of  installing 
^  system,  it  would  be  well  to  turn  to  the  tenders 
These  were  for  overhead  line  and  insulators,  posts 
bSf  trolley  a,  and  that  portion  of  feeding  mains  which 
3e  required  with  an  accumulator  syatem  (£5,377).  It 
nembered,  in  thia  connection,  that  the  posts  were 
I  be  used  both  for  electrically  lighting  the  promenade 
and  suspending  the  tramway  trolley  wire,  and  tbut 
I  their  coet  should  therefore  be  chargeable  to  the 
[ting  fund,  which  would  reduce  the  groas  cost 
,  Taken  aa  a  capital  item,  consequently,  the  accumu- 
1  compares  unfavourably  with  the  overhead.  Another 
ting  emphasis  is  the  fact  that  a  loan  on  capital 
xld  probably  not  be  aanctioned  for  a  longer  period 
IS,  nor  would  it  would  be  advisable  to  aak  for  an 
I  tbis  period  in  view  of  the  short  life  of  the  cells  ; 
r  ftn  overhead  ay  a  tern  the  general  practice  is  to 
PAH  for  repayment  in  25  years,  thus  relieving  the 
gea  on  the  capiul  account. 

OD  now  to  the  oonsideration  as  to  the  effect  ttie 
aoeumulators  would  have  upon  the  annual  balance* 
e  tramway  uadertaking,  it  Is  Docesuary  to  find  the 


annual  ooafe  of  maintaining  the  aocuufalatoi^,  carrying  then], 
and  supplying  electrical  energy  bo  them.  The  Tudor  Accumu- 
lator Company,  Limited,  gave  the  cost  of  maintaining  the  celli 
at  l'6d.  per  car  mile  for  the  large  cara  ;  and  the  cost  for  the 
small  cars,  taken  pro  rata^  may  be  estimated  at  l'07d.  per  car 
mile.  The  mileage  of  the  Corporation  tramcars  at  the  present 
time  is  about  200,000,  or,  with  the  addition  of  the  two  large 
cara  now  being  builtf  aay,  228,640  per  year,  being  an  average  of 
14,290  per  car.  Every  car,  for  the  present  purpoae,  may  be 
assumed  to  run  the  same  number  of  milea. 

Thus  the  eoat  of  maintaining  the  whole  ol  the  cells  contained 
in  the  oars  would  be  : 

Ten  small  care.  142,900  milea  at  l-OTd.  (aay). £337 

Six  large  ears.  S5,740  milea  at  I  6d,  (aay)  ,......^,.,„ 572 

£1,209 

To  thia,  howeyeff  ahould  be  added  an  e^tra  sum  for  inoreaied 
supply  of  electricity,  due,  in  the  tirat  place,  to  the  additional 
weight  carried,  and,  in  the  second  place,  to  the  inelficiency  of 
the  cells.  Aa  regards  the  int;reased  weight,  every  ton  of  dead- 
weight carried  a  mile  on  a  given  tramway  track  requires  the 
aame  expenditure  of  energy  to  carry  it,  whether  it  ne  in  the 
ahape  of  car^  passengers,  or  battery,  and  it  has  been  aeen  that 
the  large  cars  would  have  to  be  Increased  in  weight  from  17  tona 
loaded  to  22^  tons,  or  31  per  cent.,  and  with  the  amall  cars  the 
increase  would  be  from  lli  to  14^  tone,  or  32  per  cent.  The 
energy  taken  per  oar  mile  at  present  is  an  average  of  "9  of  a 
unit,  and  the  large  cara  running  approximately  85^740  milea 
would  take  77,166  unite,  ^ut  with  5|  tons  added  by  way  of 
batteriea  to  each  oar,  the  total  energy  required  to  run  the  cam 
the  same  number  of  milea  would  be  101,037  unite,  or  an  increeae 
of  25,921  uuita.  For  the  small  cars,  taken  on  the  same  basia^ 
the  energy  would  be,  without  oella,  123,610  ;  with  weight  of  oella, 
169, 76&  units,  or  an  increase  of  41,154  units.  Aa  regards  the  ineffi^ 
ciency  of  the  cella,  it  will  be  seen  from  the  reply  No.6  uf  tbeTudoi^ 
Accumulator  Company,  Limited,  that  the  guaranteed  ampere-hour 
etficiency  ia  75  par  cent.,  but  it  should  not  be  forgotten  that  the 
cells  have  to  be  charged  at  a  higher  pressure  than  they  discharge 
at,  and  that  this  difference  of  pressure  amounts  to  aome  20  per 
cent.,  making  the  real  etHciency  of  the  cells  about  55  per 
cent.  In  the  present  calculations,  however,  it  has  been  aeaumed 
that  60  per  cent,  is  returned.  Now,  the  unite  given  abovo  aa 
requisite  to  drive  the  oat^  refer  entirely  to  the  energy  given  to 
the  motors.  Seeing,  therefore,  that  only  60  per  cent,  of  the 
energy  put  into  the  ceils  ia  given  to  the  motors,  there  ia  a 
further  increaae  of  energy  on  this  aeoount,  and  the  grosa 
increaae  would  be  equal  to  aome  245,600  unite  per  annum. 
Bringing  the  unita  together,  the  following  reault  ia  arrived  at ; 

Units. 
Current  used  per  annum  for  six  large  cara  without  cella  *  77,166 
Ten  amail  ditto -,. 128,610 

205,776 
Plus  extra  energy  required  threugh  lose  in  oells  and 
additional  weight * ,.*.... 245.600 

Total .-    451,376 

If  we  assume  the  coat  of  current  to  the  Corporation  themaelvea 
to  be  at  the  low  hgure  of  Id.  per  unit,  the  ooit  of  the  additional 
current  per  annum  would  be  about  £1,023,  if  cella  were  used» 
Put  in  another  way,  the  estimated  annual  maintenanfe  account 
would  be  with  accumulators  : 

Interest  and  sinking  fund  on  a  capital  of  £4,930  at  11^  per 

cent,  (repayable  in  10  yeara)  .„.. .....,...,     £5Q1 

Coat  of  upkeep  of  cella ....-...*.♦,.»..♦,♦.,♦*,,,...,..,»  ....,**♦,     1,209 

Additional  cost  of  current  bo  supply  oQ\hf  due  to  ineffioienoy 
and  extra  welirht  carried....... 1^0^23 

Oompared  with  this  the  ooet  of  the  upkeep  of  the  preaent 
conduit  amounted  laat  year  to  £2.258,  though  probably  it  will 
be  rather  leaa  this  year,  and  the  eati mated  annual  coet  of  the 
upkeep  of  that  portion  of  the  overhead  system  comparable  with 
the  accumulator  syatem  would  be  a  sum  not  exceeding  £600, 
including  interest  and  ainking  fund  chargea  on  a  25  years'  loan. 
Hence,  the  relative  costs  of  maintaining  the  similar  portions^ 
exclusive  of  repairs  to  roadway,  rails,  motors,  gearing,  cars, 
etc.— of  the  three  ay  stoma  are  ; 

Overhead  syatem  (tme,  etc,)  ...  ........................... .,..,.,,..,     £600 

Conduit  ayetem  (oondulEi,  etc.),  <^oat  1S97   2,238 

AccutQui&tor  system  (accumulatore,  elc^  aa  per  statemeQt)    2,739 

But  even  were  there  no  increase  in  the  cost  brought  about 
by  the  installation  of  accumulators,  the  deputation  are  advised 
that  it  is  the  very  definite  opinion  of  the  borough  electrical  and 
tramway  engineer  (Mr.  Quin)  and  the  general  manager  of  the 
tram  way  a  (Mr.  Lancaster),  that  in  the  event  of  the  accumulator 
aystem  being  adopted  it  would  be  necessary  to  practically  relay 
the  preaent  permanent  way,  owing  to  the  additional  load  carried, 
and  that  the  wear  and  tear  of  the  road  would  be  eKoeeeive  due 
to  the  accumulators,  the  extent  and  coat  of  which  inoreaaed 
wear  and  tear  would  be  diBicolt  to  6»tiinate« 
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From  the  evidflnoe  brought  before  them,  and  from  the  result 
of  their  inveatigations,  (he  deputation  hare  unanimously 
oome  to  the  concluaion  that  the  overhead  trolley  wire  ay  stem 
ia  the  only  aystem  of  traction  which  can  he  made  both 
•uoeeasful  and  remunerative  in  Blackpool.  If  the  Council  are 
prepared  to  incur  what  may  probably  be  an  annual  luaa  for 
years  to  come  on  the  tramway  undertaking,  then  the  deputa- 
tion are  not  indistiosed  to  the  adoption  of  the  accumulator 
sptem.  But  they  believe  that  such  an  opportunity  of  relieving 
the  rates  by  means  of  the  promts  which  can  be  derived  from 
their  tramways  by  the  adoption  of  an  eflicient  and  economical 
system  should  not  be  lost^  and  this  fact  alone  leads  them  to 
strongly  advise  the  adoption  of  the  overhead  trolley  wire  system. 
They  are  also  of  the  opinion  that  the  alleged  danger  uf  the 
overhead  system,  when  properly  installed  and  in  conformity 
with  latest  electrical  practice,  is  not  justifiable  ;  and  that  the 
overhead  wire*,  if  properly  suspended,  would  not  appreciably 
detract  from  the  appearance  of  the  promenade  and  streets  of 
BlackpooL  One  pointy  however,  the  deputation  wish  to  emphasise 
is,  that  no  system,  whether  overhead  or  accumulator,  can  be 
f^aaonablr  expected  to  work  to  its  highest  success  until  the 
promenaae  widening  is  accomplished  and  a  double  track  laid, 
and  they  would  respectfully  urge  the  Promenade  Widening 
Sub-Committee  to  eipedite  matters  in  this  direction.  At  the 
same  time,  the  deputation  are  fully  of  opinion  that  a  change  of 
system  must  take  place  immediately. 

Finally,  the  deputation  have  the  utmost  confidence  in  recom- 
mending the  Council  to  ask  the  Board  of  Trade  to  receive  a 
deputation  from  the  Corporation  to  put  before  the  Board  the 
evidence  which  has  been  obtained  and  the  experience  gained, 
and  to  press  for  the  Board's  permission  to  replace  the  conduit 
system  at  present  in  use  in  Blackpool  by  the  overhead  trolley 
wire  system,  in  accordance  with  the  resolution  of  the  Electric 
Lighting  and  Tramways  Committee  of  Aug.  26,  1897,  confirmed 
by  the  Council  on  Sept.  7,  1897. 

(Signed) 
JosJ&FH  Brodic  (chairman)      Tuos.  BicKERsrrAFre  (councillor). 
JaMBB  Oa&DWKLL  (alderman)  Jxo.  Ganre  (councillor). 
Jambs  Wabd  (councillor)         T.  H.  Smith  (councillor). 

(Signed) 
Root.  C.   Quix  (borough  electrical  and  tramway  engineer), 
and  JoHK  LaKeASTEB  (general  manager  of  tramways)* 


BRIGHTON  ELECTRIC  LIGHTING  ACCOUNTS. 


The  Brighton  electric  lighting  accounts  for  the  year 
ending  Dec.  31,  1897,  have  just  been  published,  The 
total  expenditure  to  this  date  amounts  to  £212,334. 10s.  4d« 
We  give  herevrith  the  reveaua  account,  general  balance- 
sheet^  and  statement  of  electricity  generated,  sold,  etc. 

GaXlCfUL  BALJiX0R-8KKRT. 

Uabilitiea*  £     0.   d. 

C^tal^atnoant  received,  £198,155.  Oa.  2d. ;  leM 
premiama,  etc..  on  »tock  tMuod,  £9,61  L  6s.  9d.  ; 
and  toM  amount  appropriated  for  extinction  of 
stock  tod  accumulations  of  interest  t hereon » 
£19,494.  16«,  Kki .„..,. 1$0»U48  16    7 

Promioms  on  stock  issued^  £13ill8.  3s.  Id.  ;  less 
ditoonnts  and  ooaU  and  expeosea  of  iMning 
stock,  £3,506.  16».  id 

Sundry  creditors «.^..«..» •••.•.••^...i««».««^ 

Cuetomom'  dopotite •.,».«,M...,.>,^,.„.,«*Mi»t««*.»f« 

Intefeat  accrued  due, **.».*•«..»...,•...«,.«. ....*... ,**. 

Proportion  of  apuropriatioQ  In  respeot  of  slnkiDf^ 
funds  accrued  due ....,4. ............. ..,,.. .♦  ♦♦ 

Revenue  acoou tit— balance  at  credit  thereof 

Balance  at  credit  of  net  revenue  account 

Tresflurer,  £15,174.  Ua  4d.  ;  less  cash  00  deposit, 
£6,874.  Os.  2d „,...,..., 

Siispeoae  aooount  for  estimated  Habiltty,.... 

Ratinrefttod , 

Eaoeee  of  aas^ts— vix  ,  contributions  to  loans  fund 
for  ettinctioo  of  stock  and  earnings  of  fund,  to 
Doe.  31,  1897,  £20,124.  9s.  4d.  :  le«s  premiums 
and  cost  of  stock  parohaaed  for  extinction, 
£«29.  I2fc  6d , , 19,494  16 


9.611  6 

8,264  4 
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938  19 
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0 
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3«8S6  13 

110  13 

2,864  S 

3 
4 

5 

8,300  14 
350  0 

2 
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Rkvenctk  Accot7?fT, 

Dr.  To  Generatioo  of  Electrietly. 

Coal  or  other  fuel,  inoludiiig  does. 

carriafce,    unload  in  f;,   storinff,  ana 

all  expenses  of  ptaclnf^  the  same  on 

the  works £a,14JI.    7  11 

Oil,  waste,  water,   and  enifioe'room 

stores  ,....        .  . 6M  111    S 

Wft^i  at  generatin{^  station..,.*.......    2;M1  IS    i 

Repairs  and  maintenance:  baildings, 

£253.    13s.   8d.;    enpnee,   boilers, 

dynamos,      aocumuiatora,       etc«» 

£1,067.  16s.  3d 1,321     9  II 


5,901  13  11 


lU 


to 


Distribution  of  ELeotridty. 
linesmen,    fitters, 


MI.0 


Wafres,    etc. 

labourers    .«  .,,,...,. 

Repairs,  maintenance,  renewals*  ete. 


4i4    S 
lis  It 


Repairs,  maintenance,  and  renewala 
of  traosformers,  meters,  switches, 
fusee,  and  other  apfjarntus  on  coo- 
Burners'  premises *. 

Outlay  for  works  execated  onaooouni 
of  cuatomore » » 


U    t 


468    9  lU 
384     4    6 


Public  Lanpa. 

Street- ligbtinf;  Installations. ..,       Ml    9    i 

Attending  public  lamps  and  repaire» 
including  materials  supplied ^tH  11     I 


Rents,  rates,  and  taxes    .., 

Management 

Salaries— Engineer's  department 

Accountant  and  clerical  staff «... 

Stationery  and  printing ,  .....»..«^, 

Registrar  ot  stock  and  stamp  dutf.,. 
General  establishment  charftM..^..,.. 


;jl«7W  13    4 

198  9  II 
123  13  i 
200    8  II 


i 


Insurances  

Law  expenses 


Special  Charges. 


12s 

I 


Total  expenditure  ..# i»...«.««*»««.mw .^^ 

Amount  CAmed  to  net  reTeoue  aoOOttdt 

Balance  to  be  carried  to  next  aceoimt  ta  prorida 

for  bad  debts    


W 


Cr. 


di.  tOd. ;  Im  httd 


Balance  from  last  accoant^  £53. 

debts  written  off,  £47.  19a  2d, 

Sale  of  current  per  meter  :  622,290  iinlta  at  7d*, 

£1SJ50.  2s.  6d.  ;  883,577  nnita  at  lid.,  U^^St 

7a  2d ^ 

Public  Ughtioir :   50.0^  unite  at  7d.,  £l,4SAl  U. ; 

436,606  units  at   l^d.,  £2,728.  Ifiiu  lOd  ; 

ing,  etc.,   £2,914.  lU.   Id,  ; 

£590.  5s  8d.   „ 

Rental  of  tneter*  and  other 

sumers*  premises,  £763.  19s,  I 

on    account  of    customeni,   £567.    11a,  i 

receivable,   £20.   17e.  IkL ;    leea    for 

sold,  Is.    ..,,.,„ 


a.« 


U 


-*•«««•  «*•«.••««•«. 


Statksiknt  ok  EnocTiunxir  OsKi 

Quantity  gonoratod  in  B.T.  unite *•..«...«. v.... »....<.*,. 

guAntity  I  Tublic  lamps. » ».» 486.041 

sold      V  I^rivate  consumers  by  mel^r  ,», «  1,808^887/ 

Quantity  used  on  works *«.....,.  ,  .***,..«.*«-m 

Tou&l  quantity  acoounted  for..„i«,«««»*u*H«*«««.««^M*M«M. 
Quantity  not  accounted  for.,.....,,........«M*M«.M.*^«N.MM« 

Nomber  of  public  aro  tampe * .«..«.....»,...m...*mm. 

Nomber  of  public  iooaodeeoeot  I 


LEGAL   INTELLIGENOl 


£229,522    4     6 

£        ad. 

Capital  aoeount— amount  expended  for  works 212,334  10    4 

Stores    on    hand   at    Dec.   31,    lS97'-coal,   Xl^Z 

iHs.  2d.;  oil,  wast«.  etc.,  £338.  12s.  lid 521   II     1 

Sandry  debtors  for  eurreotauppUid  to  Deo.  31, 1897  10,513    S  10 

Obber  debtors .,„.. 4  16    8 

Soifiiieer's  advance  .^...,» 90    0    0 

Ritanre  fund  in vsatmentr— Brighton  ^  per  etui. 
iloek,   £;i,4MM»;    Brighton   ±K    per  oent.   stoek, 

£3,1/7*  I7s.  6il 8,1187  17    8 


4    8 


PURCHASE  OF  TRAMWAY  UNDERTAKlNQS-t 
JUDGMENT  OF  THE  HOUSE  OF 

In   the   House  of    Lords  on  the  254lk  Isiel., 
Chancellor,  Lord  Macnsghteo,  LonI  Morris^  aiid 
appeal  was  opened  of   the  Loodoii  Tramwi^ 
tloadott  Cou n '^  * ''  >•  'r"'  >    The  appellaaie  nlato  1^  I 
tramway  on  n  — not  IIm  wmm  ■oii  ( 

less  depreci'i  ^Uue  ae  a  jrafaff  i 

Tho  tjuestion  raisod  is  wbether  mt  Tti 
ng^ht  in  rejoctini^    certain  endeoce 
appellants,  and  whether  the  award  la  or  la 
principle  of  valuation  of  the  matter*  leleifwl  i 
to  the  provbioQs  aa  lo  OMSMikaqr  jMUvkMi  I 
Aou  and  {MroriBiooAt  omn  idwpff  l»  i    _  ^ 
inoorporalion  of  the  Ti«aiw^  48lb  i^Ov  aid 
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mstanc>ei  of  tbii;  case.  The  appellanta  mn-intBltiod  ihab 
naterial  difTemrscoB  between  this  cam  and  ihose  of  the 
md  the  LoodoQ  Street  Tramways  Conapany  decided  by 
of  Lorda.  Sir  F.  B  ram  well  had  refueod  to  admit 
to  the  QxiBtio^  prodtd  at  the  time  of  the  no  tire  on  the 
i  the  terma  of  the  Tramway  Act^  ISTO^  and  of  the 
ippomttQ^  him  aa  referee*  did  not  authoriBe  or  empower 
t  a  method  or  baaie  of  valuation  having  reference  to 
B  poflition  of  the  appellants'  undertaking  a^  a  going  and 
g  concern.  Sir  F.  BramwcH  awarded  £22,872,  which 
It  contended  upon  their  syEtem  of  valuation  ehoold  be 
.     The  appelanle  aeked  the  (Queen's  Bench  DlvUion  to 

awards  but  this  was  refused*  both  in  the  Court  of  First 
1  the  Court  of  Appeal,  on  the  ground  that  the  case  was 

the  decifiiona  of  the  House  of  Lords  in  the  two  caaea 
rred  to. 

m4*  for  the  appellant? ,  fiaid  the  ci re ntn stances  did  not 
ialJy  from  thoRO  in  the  London  and  EdinburphcaseB  of 
hereforei  the  question  aroao  whether  the  decision  of 
f  Ijorrii  in  theae  caaei  was  right- 
,  CluuioaUor  said  that  involved  the  queetion  whether 
~aa  not  bound  by  ite  own  deciiionB,  The  Lord  Ohan- 
ver,  with  whom  Lord  Macnaghten,  Lord  Jamei,  and 
s  cone  a  rred,  held  that  the  House  wan  bound  by  its 
dsionSj  and  could  not  reverse  them  in  any  principle  of 
rae  fandamental, 
J  wa«  accordingly  dismiaied  with  casts. 


^NIES'  MEETINGS  AND  REPORTS, 


L  ELECTRIC  SUPPLY  COBPORATION,  LIMITED. 
:  Colonel  A.  J.  Filtrate,  R.E^,  chairman  ;  E*  Boulnoivi 
;  Harrison  Hayter,  Esq-,  C.E.j  Stephen  P.  W.  V. 
CLE.;  Sir  Guilford  L.  Mole«worth,  K.C.I.K 
itt  of  directors  to  be  presented  at  the  annual  general 
\he  abareholders  at  the  City  Terminns  Hotel,  Cannon* 
,  to-day  (Friday)  at  2  p.m.  ; 

«ly  upoti  the  formation  of  the  Corporation  inttruciions 
to  the  managing  agents  in  Calcutta  to  negotiate  for 
le  of  a  site  upon  which  to  erect  the  generating  station, 
little  time  a  suitable  site  was  acquired,  but  owing  to 
Lt  the  land  was  covered  with  native  buildingi}  and  to 
:y  for  the  vendors  in  some  cases  taking  ejectment  pro- 
get  rid  of  the  occupiers^  the  Corporation  has  only  just 
tiained  possession  of  the  site.  The  question  of  the  use 
I  wires  in  some  of  the  streets  of  Calcutta  has  involved 
-eted  negotiations  with  the  Government  of  Bengal,  the 
Department)  and  the  Municipality  of  Calcutta,  These 
i  have  recently  been  concluded  so  far  as  to  permit  of 
:tora  making  arrangements  for  ahipping  the  necessary 
m  that  the  site  for  the  generating  station  has  been 
)a  contractors  have  entered  into  sub  contracts  for  the 
the  bnildinsrs  and  chimneyt  the  whole  of  the  cables  and 
the  mains  have  been  ordereid,  and  a  good  portion  of  the 
plant  is  well  advanced  towards  completion,  so  that 
can  be  made  immediately  the  buildinga  are  ready  to 
I^ant.  The  question  of  the  renewal  of  the  company^s 
at  the  expiration  of  the  period  for  which  it  was 
granted — vi^,  21  yeare— for  a  further  like  period,  has 
iobject  of  negotiation  with  the  Government,  and  the 
ive  no  reason  to  doubt  that  the  assurance  given  to  the 
»fore  the  isaue  of  the  pro9i>ectni  will  be  carried  out. 
n,  Messrs.  J.  H.  Duncan  and  Co.,  appointed  by  the 
le  first  instance,  otfer  themselves  for  re-election. 


SMOOTH    AND    DISTRICT  ELECTRIC    SUPPLY 

COMPANY,  LIMITED. 
:  Aymor  H«  Sanderson,  A.I  E.E.  ( chairman ) ;  J, 
Io#ker,  M.RC.S.  ;  B.  Percv  Sellon,  M.LKE.  Coo- 
EiDodr  :  A.  J>  Lawaon,  M.I  E.E.  Resident  engineer; 
HIRE.  Secretary  :  H.  B.  Ren  wick 
f  the  directors  (with  abstract  of  accounts)  presented  to 
iMere  at  the  seventh  ordinary  general  meeting  of  the 
eld  at  the  London  offices  of  the  C^m^jany^  Moorgate- 
bap  E.C.,  on  April  4,  1898  t 

tal  expended  during  the  year  amounted  to  £7,t»74, 
Jung  the  total  to  Dec.  31  last  i!^,408.  13s.  7d.  Of 
i«  expended  it  will  be  seen  that  the  chief  itema  are  in 
imint^  b  uild  i  n  g»,  and  mach  i  n  ery .  The  re ve  n  u  e  acco  u  n  t 
a  income  of  £@,]^B3.  8«.  Sd.,  as  against  £8,243.  12s.  Id. 
ioos  y^&z'-  The  working  coats,  which  at  Dec.  31 1  18^^, 
ODeiderablo  improvement,  have  since  that  date  been 
r  reduced.  After  providing  for  interest  and  other 
I  writing  off  the  sum  of  £1  173.  I2fl.  2d.  for  deprecia- 
t  revenue  acconnt  shows  a  loss  of  £02.  is.  7d.,  which 
rried  forward.  The  equivalent  of  26,113  8-0.  p.  lamps 
!ted  to  the  maine  at  I>ec»  31  last^  showing  an  increaee 
^e  yetar,  and  applications  representing  a  further  036 
waiting  connection.  The  County  of  London  and  Bruah 
S&ectric  Lighting  C^>mpany*s  interests*  in  the  Company 
ftken  over  by  the  Bournemouth  and  Poole  ELectrtdty 
ipany,  to  whom  the  Company  la  now  indebted  for  the 
m  kwn  account.  Under  agreement  with  the  County  of 
Bmili  Provincial  Electric  Lighting  Company,  a  sum 
BA  DAid  by  that  company  in  respect  of  an  option  ovof 


the  unissued  share  capital  of  the  Company,  and  this  amount  has 
been  appropriated  to  writing  off  the  suspense  account.  The  6  per 
cent,  drst  mortgage  debentures  iMued  in  139S,  amounting  to 
£10.000,  were  redeemed  in  July  laitj  in  accordance  with  the  terms 
of  the  trust  deed,  at  a  premium  of  £5  per  cent.  With  a  view  to 
ejecting  further  economies  in  the  running  of  the  station «  certain 
alterations  in  the  plant  will  be  carried  out  during  the  current  year, 
and  considerable  extensions  of  mains  have  l>een  decided  upon. 
The  Company's  application  to  the  Board  of  Trade  for  a  proWiional 
order  for  the  diatrlcts  of  Poole  and  Branksome  was  confirmed  in 
the  last  session  of  Parliament.  The  retiring  director  ia  Mr;  A.  K, 
Sanderson,  who,  being  eligible,  offers  bimaelf  for  re-election.  The 
auditor,  Mr.  K.  H.  Marsbi  also  retiresi  and  is  eligible  for  re-election. 

Revenue  AccorsT,  Year  kxded  Dec.  31,  1897. 

Dr.  Generation  of  Electricity.  £      s.   d, 

Coal  and  other  fuel   ., ,.*.,....   ^1,308  15    5 

Oil,  waste,  water,  etc.  ..  ..................       46,1    7    3 

Engineers'  salaries ..* » SS6    0  10 

Wages  ...,., 778  U    4 

Repairs  :    buildtngt,    £S.    lie.    5d.  ; 

engines  and  boilers,  £272.   10^.  7d.; 

dynamos  and  exciters,  £13.  18e  Sd^i 

other  xnachlnery,  instrument*,  and 

tools,  £^,  138.  7d.... 315  14    3 

3,242  12    0 


Engineers'  salarieA*. 
Wages    ................... 

Repairs— Mains  .. 

Transformer  stationi^i 


DffitributioD  of  Electricity. 


120  1*)  G 

107  17  B 

71    0  6 

14  14  g 


Rents  payable... 135    6    0 

Bates  and  taxea  .^...* ...«.«       551    7    8 


Directors"  remuneration   «,,*..,«...,     ...  2S    7  0 

Salaries,  head  office 24fi    0  11 

Stationery  B.nd  printing   ..„..,„,*., 51     3  3 

General  establiRh men t  chargee 148  17  6 

Auditors  of  Company    ..........^*.»*t»..*.  26    5  0 

Auditor  of  County  Cfouneil  ....^.. 10  10  0 

Carriage    .............. .....  4  JS  6 

Advertising ,..*,*.....  1  17  8 

Stores  and  works  expensee  ....i..i..«..«.  2^  10  10 


314    3    5 


686  13    8 


Law  oKpenses   t.*..t>,t».«. .,«»«»..*.  ,..«..*.... 

Insurance ..,.......,.,,,,....»*... 

Leasehold  redemption  account    ........... 

Balance  carried  to  net  revenue  account 


746    4  6 

5    2  6 

102  11  4 

IQ    S  6 

4,755  12  3 


£9,863  H  3 

Cr.  £  e.  d. 

Sale  of  current  per  meter ..* ......,.i.*....  9,212  4  3 

Rental  of  meters 457  2  6 

Transfer  and  probate  feet*« ***.,,...!. .............. *,....-.  12  6 

DiscounU ..*.*, 73  1  2 

Trading  account  «^  ..,»..  .**,. ,  5  IB  0 

Renta  receivable  .,...,. ..*,..* 88  4  4 

Proportion  of  pupils^  premiuma  .....«,..*.........  26  5  0 

Testing  fees^  account  i.,t>tM>»f*<>-^--«*—--< 1  10  6 


£9,863  8  3 
BaLakcx-shk^t,  Dec.  31,  1897. 

Liabilities.  £  t.  d. 

Capital  account— amount  received    ,....,.....«..,.,».,.  92.516  9  10 

Sundry  creditors  on  open  accounts    ..  ..................  2,43'2  12  5 

Leasehold  redemption  account >*  70  15  3 

Ee«erve  for  bad  and  doubtful  debta  ... 38  19  3 


£95,058  16  9 

Assets.  £        s.  d. 

Capital  account — amount  expended 86,408  IS  7 

Stores  on  hand  at  Dae.  31,  1897  :  coal,  £144.  5s.  8d.; 

oil,   waste,  etc.,    £29.   Is.  3d.  i  general^  £1,025. 

0«.  3d. 1,198    7  2 

Board  of  Trade  depoalL. 150    0  0 

Sundry  debtors 6,33$  12  5 

Balance  from  net  revenue  aocomnt. 92    I  7 

Cash  at  bankers  and  in  hand t. . . . . 87 1     3  0 


£95.058  16    9 

STATliME^T  OF   ElEOTRICITT   GeNF.RATED,   SoLB,    ETU, 

Quantity  generated  (in  Board  of  Trade  units)  ...............  513^042 

Quantity  sold  (private  consumer  by  meter}..,. ..............  S38,638 

Quantity  used  on  works , ...,  11,769 

Total  (juantity  accounted  for 350,337 

Quantity  not  accounted  for ,.  .«,,.«  132,705 

Total  nm%imum  supply  demanded  (kilo w&ttfl) .......,.>  486 


SUBMAEINE  CABLES  TflUST. 

The  twenty  ^seventh  ordinary  aonual  meeting  of  the  certificate 
holders  of  the  Bubtnarine  Cablee  Trust  was  held  on  the  27th  inst. 
at  the  otBce«  of  the  Trust,  Winohetter  Honie,  E.G.  The  Marquis 
of  Tweed  dale  presided. 

The  cni%lniutti  moved  the  adoption  of  the  report  and  account 
for  the  Qnancial  year  to  April  15^  which  shoired  that  the  revenue 
for  this  period,  including  the  halanoe  of  £159  brought  forw&cdl 
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from  previous  aocotiQts,  amounted  to  £23,156.  The  expetiM»  of 
the  Truit  amounted  to  £11,50(3,  and  the  paymeDtfl  on  account  of 
ooQpona  to  £21,970,  tof^ether  £23,136,  leaving;  a  balance  of  £20  to 
be  carried  forward.  The  trustees,  in  accordance  with  tho  rea«on«< 
explained  in  the  lant  annual  report^  had  sold  the  balance  of  their 
holding  (£69.2i>l)  in  tho  Anglo-Amorican  Telegraph  Company, 
Limited,  deferred  atock,  and  had  invested  the  proceeds  in  sound 
divideod-payinjf  securities. 

The  reeolutioD  was  eecooded  by  Mr«  J.  Danleoa  Fender,  and 
adopted,  after  which  another  motion  was  agreed  to  confirming  the 
raeolotioD  of  the  trustees  and  the  investments  made  by  them. 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES. 

CONTRACTS  OPBN. 

BiUilord.— The  Electric  Light  Committee  are  prepared  to  receive 
lenders  for  electric  cable  until  May  6. 

London,  K.X.'—The  Bethnal  Green  Guardians  invite  tenders  for 
electric  lighting  plant.     Tenders  by  May  17. 

Wtnebeeter, — The  City  C'Ouncil  invite  offers  to  light  the  Hiroet 
lamps  for  a  term  of  three  or  five  years  from  November  1.  Tenders 
are  to  be  sent  in  by  May  K 

Bftrrogttte.  ^Tenders  are  invited  for  lighting  by  electricity 
Trinity  Wesleyan  Chapel »  Harrogate.  Apply  to  Mr.  VV,  Bentley, 
10,  North  Park-road.  Harrogate. 

Sdlnborgli.— The  Council  are  prepared  to  receive  tenders  for 
the  wiring  of  the  St.  Leonard's  polioe  station.  Full  particulars 
appear  in  our  advertising  columns.     Tenders  by  May  «J, 

IfAaittr.^ — Tenders  are  invibod  for  the  Gonstruotion  of  an  annexe 
to  the  oentral  station.  S[i6cifications,  etc.,  are  to  be  obtained 
from  W.  Weens,  rue  Ijoopold  No,  5,  at  6d.     Tenders  by  May  12. 

West  Bam, — The  Council  invite  tenders  for  electroliers, 
standard^,  et'O.,  rec|uired  for  their  public  buildincrs  situated  in 
the  county  borough  of  West  Ham.  Full  particularfl  appear  in 
our  advertising  columns.     Tenders  by  May  10. 

Madrae.— The  Secretary  of  State  for  India  in  Council  announces 
that  the  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
Engineer  for  Irrigation,  Madras,  for  the  utilisation  of  wst^er 
power  of  the  Periyar  Lake  has  been  extended  from  Oct.  31,  1897, 
to  July  1,  1898. 

Celwya  Bay.— The  Urban  District  Council  invite  tenders,  in 
QOnnection  with  the  lighting  of  their  now  promenade  by  electricityj 
for  steam  engine  and  boiler  (or  gas-ongino),  dynamo,  switchboard, 
cables,  etc.  Full  particulars  appear  in  our  advertising  columns. 
Tenders  by  May  9, 

Madrid* — Tendem  are  invited  for  the  construction  and  working 
of  an  electric  cable  between  Cadtx  and  Havana,  tnd  TenerilTe  and 
the  island  of  Viaques,  The  depoeit  required  is  154),00O  pesetas. 
Specifications,  etc.,  are  to  be  obtained  from,  and  tenders  addreased 
to,  the  Colonial  Office,  Madrid,  by  May  16. 

Baber —Tenders  are  invited  for  the  ruoning  and  maintenance 
for  five  years  of  an  electrical  installation,  comprising  gas  engines, 
aocumolarors,  dynamos,  etc.,  and  connected  machinery  at  Mill- 
burn,  Kihor.  Further  particulars  by  application  to  Messra. 
O'Oorman  and  CoKOns  Hardy,  21 «  Embankment -gardens,  S.  VV. 

8jda.— The  Technical  Instruction  and  Free  Library  Committee 
of  the  Corporation  invite  tenders  for  the  supplying  and  fixing  of 
the  wires,  fittings,  gaa^engine,  dynamo,  etc.,  necessary  to  the 
installation  of  the  electric  light  in  the  New  Technical  School  and 
Free  Library.  Full  particulars  appear  in  our  advertising  column?. 
Tenders  by  May  5, 

Aberdeen. —The  Town  Council  are  prepared  to  receive  tenders 
for  the  supplying  and  laying  of  about  10  miles  of  '67  single  cure 
feeder  cable,  about  five  miles  of  *2  threecore  network  cable,  and 
about  3 J  miles  of  arc  lamp  series  cAble.  Tho  cable  is  to  be 
armoured  and  laid  in  wooden  casing.  Full  particulars  appear  in 
oar  advertising  columns. 

Aberdeen.— 'The  Harbour  Commissioners  are  prepared  to  receive 
tenders  for  the  fupply  and  erection  of  62  arc  lamps  on  catt4ron 
posts  ;  also  three  leading  lights,  each  consisting  of  four  arc  lamps 
mounted  on  HOft.  post^>  All  tiini^ie  have  to  be  manufactured 
under  either  BrockiePcll  or  Cromploii  Foohio  patents.  Full 
partioolari  appear  in  our  advertising  eolomiu, 

Bt,  Baleaa  (lAnea,),— The  Health  Committee  ifivite  tenders  for 
the  erection  of  destructor  shed,  new  pail  shed,  electric  light 
engine-house,  chimoev.  weigh^house,  oflioes,  etc.  tHans,  etc.,  may 
be  obtained  on  and  after  Msy  6  on  application  to  Mr.  iieo  al.  C. 
Broom,  M.I.C.E.,  the  borough  engineer,  on  payment  of  ITL  li., 
which  will  be  returned  on  reoei|>t  of  bona  fide  tender.  Tenders 
by  May  \H, 

IfOndoii,  S.— Tenders  are  invited  for  supplying  the  neeeesary 
plant  and  installing  the  electric  light  at  their  new  infirmary, 
Palestine- place,  by  the  BeUmal  Green  Board  of  Guardians  Plans 
oan  be  eeen  and  speoiflealioiMi  obtained  from  the  architects,  Messrs. 
Giles,  Googh,  and  Trollope,  9S,  Craven  street,  Charing  Cross, 
W.C.,  on  (kayment  of  £5,  5s.  to  be  returned  on  receipt  of  a  bona 
fide  tender.     Tenders  by  May  7. 

Ameterdum. —Tenders  are  invited  by  the  Consul  General  of  the 
South  African  Republic  at  Amsterdam  for  tho  supply  of  (1)  insu- 
lators  with  braekete,  and  {i)  hard  drawn  cop(>er  wire.  Tenders 
not  reoeired  before  'i4th  inst  at  NictUaan  VVieeeokade  I),  at 
Amaterdaoi,  will  nol  be  regarded.  Speoificatkma  (in  three 
tendera)  oan  be  prooored  on  daniaiid  by  Ut*  F.  J.  Belinfante»  Ute 
A*  D.  Sehinkel,  Tavel}oenf^nielil^  The  Hague,  at  Is.  each. 


BHerley  HUL— The  Dudley,  Stoajrbrldge^  and  01 
Traction  Company,    Limited,    invite  tenden    far 
completion    of     power    station,    with    oKtmney   eii 
walling,  etc.,  on  site  near  to  I)ud]ey'rQad,  Harte 
Hill,     Drawings,    specifications,   and   forms  of   oo 
seen   on   application   to   Mr.    Thomas    RobiniOBp 
surveyor,   Viciori a- chambers,    StoarbfidgiL  inm 
quantities  and  form  of  tenders  may  be  oolal*ad 
May  5  on  f>ayraent  of  t'l.  Is.,  which  will  be  reiurtted  ea  i 
a  bona  fide  tender.     Tenders  by  May  12L 

ViotorU  (AnatraHra). —Tenders  are  ioTited   by  Uw 
the  city  of  HiAwtbom   for  the  supply  and  erewoa« 
supply  only,  of  :  (Section  A)  buildings  only ;  (B) 
heater,  pumps  ;  (C)  engines,  dynamos,  twitch boatd^j 
mains,     transformers,     meters,    arc     lampei 
instruments  :  (1))  supply  of  polee  and  their  \ 
the  plant  for  three  years.     Specifications  and  Jetine 
be  obtained  at  the  office  of  the  Agent 'General  for 
General    Sir    Andrew    Clarke,    G.C.C.M.,    Victc 
Victoria  street,    Westminster,   London,    S.W., 
£1.  Is,,  whieh  will  be  returned  on  reoeipi  of  a 
Sealed   tenders,   endorsed  ''Tender  for  E1«oirie 
addressed   to   the   Mayor  of   Hawthorn,  Vieioria, 
June  ^t  at  5  p.m« 

RESULTS  OF  TEKOSBS. 

Beetle. —The  Corporation  have  accepted  the  % 
Chloride  Electrical  Storage  Syndicate,  Mancbeater, 
supplying  and  fixing  two  storage  batteries  at  t 
supply  works 

Salierd.— The  Council   have  accepted  the  tend 
Thompson,  Limited,  for  wiring  the  subways  at  tl 
Hall  for  electric  lighting  purposes,  at  £228.  Ms. 
Bishop  and  Co.»  for  wiring  Brougbtoo  Town  Hall 
pur[K>se,  at  £181,  5s, 

Newingten.— The  EJecuic  Ughtlng  Committee  hava  i 
the  following  tenders  for  the  ereetioti  of  the  eii 
station  in  Penro^street — viz.: 

C.  G.  Hill,  Coventry*      .... « 

T.  C.  Sharping  ton,  Nunhead •*.4..^..».«  ,«.  ^ 

Balaam  Bros..  Old  Kent  road ^ *• 

J.  Tyerman,  Walworth*road .,  * 

*  Recommended  for  aooep^wee^ 

I.endeii,    N.W.— The   Vestry  of  St.   Joba, 
accepted    the    following    tenders   for   the  stiprfy, 
erection  at  their  oentriJ  station,  lAth(^ 
lowing  plant  :  Siemens  Bros,  and  Co., 
gste.    VVeitminstert    two    S50kw,    steam    aiiemab 
Siemens  sets,  £7,100;   S.  Z.  de  Ferraatii  Umilid, 
Lancashire,  two  Ferranti  switchboard  panela.  £1 II ;  J.  ! 
Cb.,  Atlas  Works,  Sheffield,  two  indoced-drauf  Hi  boikn,  I 
J.  Fraser  and  Sou,  Mill  wall  Boiler  Works,  £.,  feail 
steam  and  exhaust  pipes,  etc..   £011  ;  J.   Fra«ar 
duplex  compound  steam  feed  pumps,  £895; 
Co.,  Limited,  a  50  kw.  exciter  in  plaoe  of  exiatiiif  ' 
nator,  £910  Oeas  allowance  for  existing  altemaiof,  la  ! 
by  and  belong  to  the  contractor,  X3I0). 


BUSINESS  NOTES. 


at.  Paaeraa^— The  electric  lighting  aeoottate  tm 
show  a  profit  of  £5,717- 

Aberdeen.— The  bathing  eetabliahaie«il  at  thesia 
fitted  with  the  electric  light,  the  probable  ooit  baiav 

8talA»rd.  —  The  output  of  electricity  daring  the  {lasi 
an  increase  of  3*^  per  cent.  oom^Mred  with  the  prerioai 

Ouadee.— The  Gas  Committee  wd)  reeooiaiead  10 
at  its  next  meeting  ihe  acceptance  of  the  tender  of  a 
erecting  a  new  eoonomiser  house.     The  e>tl«>ale  t«  4IMt 

TreeteiB.— The  electric  lighting  plant  baa  ran  J^i 
October  S  last,  and  it  has  been   resolved  by  tba 
disoontinue  the  lighting  for  the  samaiar  mootlieott 

City  of  London  KtoeHie 
meoUog  of  the  Board  on  tho  'J^th  Inati,  llr< 
elected  a  director  of  this  Company  fai  plaoe  ol 
Suffolk. 

Hew  flwladoB,— The  following  have 
the  Electiic  Lighting  Committee:  Meeera  firaia, 
Smith,  King,  Hill.  Jones (Haydooetreett,  P^iToa,  IVolbaii 
Sewell,  and  Skurray. 

Leada.— The  Highwaye  Committat  ol 
reeolved    to    reeooaiead    that    the 
Dewsbury*road«    and   Hnaalot 
overhead  olectric  syatwa. 

Iveagtea.— The  Corporalioo  of  Loofteii,  who  baivn 
take  up  the  uucsttoQ  of  municipal  eleetrietty  safiplf ,  hai^ 
Mr.  Robert  Hammond  as  their  ooaaaltinfE  alscartGal  «i 
lay  a  scheme  before  them. 

Warae9*-'At  the  aaniaal  meadag  ol  the  Urban  Discrii 
the  chairman  was  authoriaed  to  sign,  oa  behall  of  Iha  Ot 

eu-liameotary  petitiiion  to  grant  the 
lectrioal  Power  Dislribating  Com^mmf, 
Oleeae^.—  At  a  special  maatiag  el  tba 
27th  mn.  for  tho  parjioeaof 
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be  made  to  the  Board  of  Trade  for  a  provisional  electrio 
Gf  order,"  a  committee  of  inveetic^ation  was  appointed. 
nMek. — A  deputation  representing  Greenock  and  €k>uroek 

London  on  the  2l8t  inst.  to  meet  with  the  Board  of  Trade 
electric  lighting  qaestion.  The  deputation  on  behalf  of  the 
British  Electricity  Company  started  at  the  same  time. 
per  •  Celes  CkUvanlsliiir  Syndie»te,  Xamited.~We  are 
m1  that  electro-zinoing  has  been  adopted  by  Mr.  Peter 
rhood  for  his  air- compressor  tabes,  and  a  plant  is  now  being 

at  his  works  on  the  Cowper-Coles  regenerative  system. 
BuL — The  committee  appointed  by  the  Town  Coancil  to 
IT  how  the  municipal  jubilee  of  the  borough  may  fittingly 
brated  have  recommended  that  a  special  effort  be  made  to 
Dce  the  running  of  the  electric  tramcars  on  jubilee  day, 


Vaeaat. — The  Corporation  of  Wakefield  have  a 
jT  for  a  cable  jointer  ;  the  Glasgow  Corporation  advertise 
eident  engineer  and  a  superintendent  of  mains ;  and  the 
meot  of  the  Colony  of  Lagos  for  an  engineer  for  Govern- 


-For  the  poeition  of  electrical  engineer  to  the  Corpo- 
the  following  names  have  been  selected  out  of  70  appli- 
Mesars.  C.  B.  Brown,  Huddersfield  ;  C.  M.  Jones,  Great 
d  ;  E.  Marples,  Egremont,  Cheshire  ;  John  Pilling,  Bolton  ; 
*allen,  Bournemouth  ;  and  M.  Smyth,  Blaekbum. 
jn  Bajr. — With  regard  to  the  electric  lighting  of  the 
ade,  it  was  reported  at  the  monthly  meeting  of  the  Urban 
'»  Cnuneil  that  Mr.  Clirehugh,  engineer,  approved  of  the 
dotly  acquired  in  Ivy-street  as  suitable  for  the  plant,  and 
mcil  adopted  that  site,  the  one  on  the  promenade  not  being 
le. 

Steii.— A  letter  received  from  the  Chamber  of  Commerce, 
ig  a  reeolution  urging  that,  notwithstanding  Section  12  of 
ctric  Lighting  Act,  power  should  be  given  for  acquiring 
r  compulsory  power  for  the  erection  of  electric  lighting 
\,  is  under  consideration  of  the  Electric  Lighting  Com- 
>f  the  Vestry. 

rd. — The  Town  Council  have  decided  to  purchase  land 
Iff  to  the  Lancashire  and  Yorkshire  Railway  Company  and 
£eaf  s  trustees,  abutting  on  Bedlam-lane,  off  Strawberry- 
I  a  site  for  a  new  generating  station  for  electric  purposes, 
make  application  to  the  Local  Government  Board  for 
I  to  borrow  the  amount  required. 

^■Iiertee  Cemymy,  Limited. — The  report  of  the  directors 
I  Aebeetoe  Company,  Limited,  for  1897,  to  be  submitted  to 
Brml  meeting  on  May  5,  shows  a  net  profit  of  £5,172,  which, 
r  with  the  amount  brought  forward— £1,968— leaves  for 
iatioo  £7,140.  The  directors  recommend  the  payment  of 
nd  at  the  rate  of  4  per  cent,  per  annum,  free  of  income 
I  to  carry  forward  £2,340. 

A. — With  regard  to  the  Midland  Electric  Corporation's 
aon  to  the  B<Murd  of  Trade  for  an  order  to  supply  electrical 
the  Council  have  adopted  a  resolution  to  try  to  get  the  price 
[  from  3^.  to  3d.  per  unit,  and  that  in  the  event  of  failure 
in  this  concession  they  appeal  to  the  Board  of  Trade  to 
I  an  arbitrator  to  fix  a  fair  price  between  a  maximum  of 
d  minimum  of  2d.  per  unit. 

m  Sxtensloii  Telegrapb  Cenpaay,  Limited.— The 
*a  of  the  Eastern  Extension,  Australasia,  and  China 
kph  Company,  Limited,  announce  a  dividend  (subject  to 
ation   by  the  shareholders),  of  2s.  fid.  per  share  for  the 

ended  Dec.  31  last,  with  a  bonus  of  •  48.  3d.  per  share, 
a  total  distribution  of  7  per  cent  for  the  year  1897.  The 
d  and  bonus  will  be  paid  on  May  12. 
er  Leadon  Klectrlo  Ltghtliig  Company,  Limited  —This 
ly  advertise  the  following  reduced  rates  :  electric  lighting, 
in  inclodinff  the  first  six  units  per  quarter  per  8-c.p.  lamp 
d.  per  Board  of  Trade  unit,  above  that  quantity  all  con* 
Ml  ie  diarged  at  rates  varying  from  fid.  to  4d.  ;  electric 
for  motive  power  and  heating  and  cooking  purposes  is 
d  at  3d.  and  4d.  per  Board  of  Trade  unit,  upon  conditions 
loertained  at  the  Company's  offices. 

uy. — At  the  annual  meeting  of  the  Council  the  Clerk  said 
rved  the  Midland  Electric  Corporation  were  now  willing  to 
leir  application  for  a  provisional  order  as  far  as  Oldbury 
seemed,  and  allow  the  Council  to  apply  for  their  own  order 
vaderBtanding  that  when  it  was  obtained  an  agreement 
m  entered  into  for  them  to  supply  the  electricity  for  motive 

The  company  would  pay  all  the  expenses  incurred  by  the 

in  obtaining  the  order,  and  supply  the  electricity  for 
storing  purposes. 

ttorongh.— The  Gas  and  Electric  Lighting  Sub-Com- 
\  report  with  regard  to  the  question  of  estaolishing  the 
bgot  in  the  borough,  has  been  adopted  by  the  Council. 
port  recommended  the  Council  to  apply  for  an  electric 
;  proviaional  order,  and  to  authorise  the  sub-committee  to 
I  eocpenditore  not  exceeding  £50  for  professional  assistance  \ 
die  committee  deem  it  neceseary  or  desirable  to  obtain 
Mr  the  purpoee  of  the  proposed  application  for  powers  to 
1  the  electric  light  in  the  borough. 

— At  a  meeting  of  the  Electric  Lighting  Committee  the 
o  stated  that  a  print  of  the  draft  provisional  order  had 
aived  from  the  Board  of  Trade,  and  that  the  Board  had 
•  or  two  amendments  to  which  there  could  be  no  objec- 
10  prioeipal  one  being  the  deletion  of  the  provision  in 
4,  aa  to  the  apfdioattoo  the  undertakers  are  empowered  to 
W  tbe  ezpirattDD  of  seven  years  with  reference  to  the 


alteration  of  prices.    The  meeting  then  recommended  that  the 
order,  as  adjusted,  should  be  approved  of  by  the  Commissioners. 

Hnddersfleld.— The  report  of  the  borough  electrical  engineer 
presented  to  the  last  meeting  of  the  Council  showed  that  the 
number  of  consumers  of  the  electric  current  in  April  was  650, 
being  an  increase  on  the  highest  number  in  the  preceding  month. 
The  number  of  lamps  connected  was  44,047,  being  an  increase  of 
752  The  Postmaster-General,  in  reply  to  a  renewed  application 
of  the  Corporation  for  a  license  for  the  municipalisation  of  the 
telephone  exchange,  has  signified  that  he  is  not  in  a  position  to  add 
anything  to  his  former  decision  declining  to  accede  to  the  applica- 
tion. Tne  electric  mains  are  to  be  extended  from  the  nearest 
available  point  to  Spink  Nest-road,  Birkby. 

Parliament.— Lord  Mor ley's  Committee  of  the  House  of  Lords 
has  passed  the  City  and  South  London  Railway  Bill,  which 
confers  power  upon  that  company  to  acquire  further  lands  and 
construct  sidings  upou  their  authorised  extensions.  The  Bill  also 
empowers  the  company  to  raise  £133,000  additional  share  and  loan 
capital.  The  powers  originally  sought  to  sell  a  portion  of  the 
undertaking  to  the  City  and  Brixton  Company  were  struck  out  of 
tbe  Bill  in  its  passage  through  the  House  of  Commons.  The  latter 
company's  Bill  was  read  a  second  time  at  the  House  of  Lords  on 
Tuesday.— The  Bristol  Tramways  (Electrical  Power,  etc.)  and  the  * 
Bristol  Tramways  (Extensions)  Bills  have  been  reporWi  for  second 
reading. 

Olaagow.— At  the  last  meeting  of  the  Corporation,  Mr.  Stewart 
asked  the  chairman  of  the  Electricity  Ommittee  whether  his 
committee  were  doing  anything,  seeing  that  they  were  ending  the 
financial  year,  to  try  to  reduce  to  large  consumers  the  price  ol 
electricity,  and  whether  they  had  taken  into  consideration  the 
question  of  the  utilisation  of  the  electric  energy  that  was  lying 
idle  during  the  daytime.  Bailie  Maclay  replied  that  they  were 
neartnsr  the  end  of  the  financial  year,  and  that  this  matter  would 
be  before  them  immediately  to  consider  whether  it  would  be 
possible  to  make  any  reduction  at  the  be^innin|;  of  next  year. 
They  were  in  negotiation  with  the  Clyde  Navigation  Trustees  for 
a  special  rate.  They  had  given  a  special  rate  for  motor  power  to 
one  consumer,  and  this  question  would  come  before  them  from  time 
to  time. 

Bonmemontli.— A  letter  from  Mr.  W.  H.  Dore  complaining  of 
the  excessive  charsres  by  the  electric  lighting  company  has  been 
referred  to  the  Lighting  Committee  of  the  Town  Council.  Mr. 
Dore  stated  that  the  company  charged  7d.  per  unit,  whereas  the 
electrio  current  could  be  produced  for  Id.  or  2d.  per  unit.  He 
hoped  the  Council  would  not  encourage  the  company  by  accepting 
any  tenders  on  the  present  basis  of  supply.  It  appeared  that 
according  to  the  provisional  order  the  company  were  at  liberty  lo 
charge  8d.  per  unit  for  seven  years  from  tne  date  of  the  order. 
That  period  expired  in  August  last,  and  if  the  local  authority  at 
any  time  after  the  expiration  of  the  term  should  make  a  repre- 
sentation to  the  Board  of  Trade  that  the  price  or  methods  of 
supply  should  be  altered,  the  Board  of  Trade  after  enquiry  might 
alter  them,  such  altered  prices  to  maintain  for  another  seven 
years. 

Leeds.— It  appears  that  the  electric  tramways  are  being  worked 
at  an  estimatea  annual  profit  of  £6,595,  or  about  5  per  cent,  on 
a  total  (capital  and  expenditure)  of  £140,000.  The  Leeds  Mercury 
published  a  statement  this  week  showing  that  the  earnings  were 
£656.  16s.  4d.,  or  10-66c<.  per  mile,  or  a  total  of  14,777  car  miles. 
The  working  expenses  are  given  as  8  60d.  per  mile,  which  would 
leave  a  profit  of  2-06d.  per  car  mile.  A  detailed  rimmi  of  the 
above  is  attached  as  follows— Working  expenses  per  car  mile : 
electric  car  shed.  *57d.  ;  generating  station,  '69d.  ;  management 
and  office  (one- third),  '3^.  ;  electric  engineers*  siedaries,  *13d.  ; 
wages  of  drivers  and  conductors,  r84d.  ;  making  a  total  of 
3  55d.  ;  depreciation,  renewals,  and  repairs  per  car  mile,  2  93d.  ; 
(7i  per  cent,  on  capital  expenditure,  exclusive  of  proportion  of 
cost  of  old  track,  etc.) ;  interest  on  total  capital  expenditure  per 
car  mile,  l'17d.  ;  sinking  fund  charges  expenditure  per  car  mde, 
•95d. 

Seolealilll.— A  provisional  order  of  the  Board  of  Trade  is  pub- 
lished authorising  the  District  Council  of  Ecclesbill  to  construct  a 
single  line  of  tramwav  from  the  Bradford  city  boundary  in  Bolton- 
road  along  Stonehalf-road  and  Stoney-lane  to  a  point  near  the 
Ecclesbill  Mechanics'  Institute,  a  distance  of  three  furlongs  and 
six  chains,  with  two  passing  places  of  six  and  three  chains  respec- 
tively. The  promoters  may,  with  the  consent  of  the  Corporation 
of  Bradford,  join  the  line  to  the  city  system  of  tramways.  In  that 
event  the  Corporation  will  be  entitled  to  demand  licenses  to  run 
engines  and  carriages  over  the  line  upon  terms  to  be  mutually 
agreed  upon.  The  line  is  to  be  constructed  upon  a  gauge  of  4ft., 
and  the  power  to  be  employed  and  the  method  of  its  application 
will  require  the  approval  of  the  Board  of  Trade.  The  District 
Council  will  be  empowered  to  make  by- laws  regulating  the  rate  of 
speed,  provided  that  they  do  not  sanction  a  higher  rate  than  that 
authorised  by  the  Board.  The  amount  which  thev  are  allowed  to 
borrow  for  the  undertaking  is  £3,200,  to  which,  however,  further 
sums  may  be  added  from  time  to  time  with  the  sanction  of  the 
Board. 

Kltclieistown.— Major  Cardew,  of  the  Engineering  Department 
of  the  Board  of  Trade,  has  held  an  enquiry  (already  referred  to  by 
as)  into  tbe  application  of  the  Guardians  for  a  provisional  order  to 
light  the  town  with  electricity.  Mr.  W.  J.  O'Brien,  J. P.,  stated 
that  the  proposal  to  light  the  town  was  first  discussed  at  a  meeting 
in  the  town  ball.  The  general  feeling  at  that  meeting  was  that 
the  lighting  should  be  by  electricity.  Tbe  only  difference  of 
opinion  was  whether  the  light  should  be  obtained  from  the  Board 
of  Guardians,  the  existing  local  authority^  or  wbAtbAt^^\i^\^ 
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■bould  9mk  the  aid  of  town  oommimionerB,  a  body  that  did  not 
exiife  at  pfOMnt  in  MiLcheUtown,  The  principal  reaiK>n  why  the 
•tiqaii^  waa  called  thait  day  wat  to  decide  whether  the  Town 
ComnuMionera  or  the  Board  of  Goardiaot  were  to  be  the  eovernint^ 
body  in  the  promotion  of  the  icheme.  Mr.  Richard  OT)ri«coll, 
mkgiu^er  to  the  M^heroe  for  the  Board  of  Gaardians.  ^ave  evidence 
as  to  tbe  manner  in  which  it  was  proposed  to  liffht  the  town*  The 
atraaxD  from  which  they  proposed  to  derive  tbe  motive  power  had  a 
bono  power  of  17^  on  an  averaj^e.  The  stream  varied  very  lirtle, 
tboyffb  it  wss  oecaaionally  flooded  in  winter,  The  averafs^e  fall  in 
the  level  would  be  3ft.  or  4 ft.  at  the  very  ouUide.  The  ine>pector, 
quotinc;  from  an  estimate  made  by  Mr.  Harris,  of  Bray,  ei&id  he 
notioecl  the  amount  estimated  for  cost  was  £^25.  The  inipector 
visited  the  stream  after  the  enquiry,  and  pointed  out  that  con- 
siderable ezpenditare  would  bo  necosaiiry  in  the  making  of  embank^ 
mente,  and  expressed  an  opinion  that  a  cheaper  scheme  of  public 
llljhting  than  that  now  proposed  could  be  adopted  with  advantage 
to  all  parties. 

llAiioiheator.— In  moving  the  adoptioQ  of  a  resolution  approving 
Ui#  committee's  recommendation,  referred  to  in  cur  last  issue,  Mr. 
Alderman  Higf^inbottom  said  the  money  was  required  for  tbe 
electricity  purposes  in  the  city.  Moss  Side,  Levensbulme,  and 
Withington,  under  orders  which  had  been  sanctioned  by  Parlia- 
ment. In  Manchester  it  was  needed  to  provide  (l}8ijE  new  feeders 
to  supply  tbe  old  network— these  would  be  necessary  to  convey  the 
current  l  om  the  new  venerators  to  the  distributing  mains  ;  (2)  dis- 
tKbntin^  mains  in  Lheeter  road  and  City  road— these  mains  it 
bad  already  been  determined  by  the  committee  to  lay  forthwith. 
In  addition  to  these,  it  would  be  desirable  to  connect  up  with 
Moss  Side  along  Denmark-road  and  Moss-lane,  and  also  along 
Preston  street.  Borrowing  powers  would  alio  be  required  for  the 
erection  of  cable  storee  and  a  testing-room  on  the  land  at  the 
Polygon,  and  for  purchasing  sites  for  transformer  sub  stations  in 
various  parts  of  the  city.  The  high -pressure  feeders  would  be 
necessary  for  supiilying  some  of  these  sub-stations,  and  also  tbe 
sub-stations  in  Moss  Side  and  Levensbulme.  Provision  was  also 
made  for  carrying  out  the  street  -  lighting  which  it  had  been 
decided  to  provide  for  the  winter.  There  had  likewise  been 
included  a  sum  for  new  services  and  meters  in  the  city  area.  In 
regard  to  Moss  Side,  tbe  money  was  required  for  tbe  distributing 
mains  in  the  compulsory  streets  and  for  the  high-presnure  maini. 
At  Levensbulme  tbe  money  was  required  for  a  site  for  a  trans- 
former Bub-statton,  for  distributing  mains  in  the  compulsory 
streets,  and  for  high-prersure  feeders.  At  Witbington  the  money 
was  required  for  sites  for  transformer  sob^stations,  for  distributing 
mains  in  the  compulsory  streets,  and  for  high -pressure  feeders. 
The  fallowing  is  a  summary  of  the  estimated  coat :  Maoobestert 
£73  300  ;  Moss  Side,  £I5.6i:k)  ;  Levenshulme,  £8,970  ;  Withington, 
£48, 9^0- total,  £146  790.  This  would  leave  a  sum  of  £3,210  for 
•andries  and  contingencies. 

BMiger.— At  the  last  meetmg  of  tbe  City  Council,  the  Bub- 
committee's  report  reoommeoding  the  erection  of  electric  lighting 
works,  at  a  oo#t  not  to  exceed  £10,0<>0,  capable  of  supplying  High- 
street  and  Gartbroad.  the  mains  to  be  of  euMoiecit  sixe  to  supply 
Upper  Bangor  also  when  requirtd,  was  adopted.  Tbe  Chairman 
saiu  it  was  necessary  that  they  should  provide  in  some  way  a 

guarantee  bond.  It  was  obvious  that,  in  the  present  atate  of  the 
nances  of  tbe  town  generally.  It  would  scarcely  be  right  to  call 
upon  the  ratepayers  to  bear  the  burden  should  there  be  anything 
Like  a  loss  upon  tbe  electric  light  installation.  They  were  reluctant 
to  dispose  of  tbelr  provisional  order  to  any  company  or  outside 
authority,  and  therefore  a  number  of  Influential  ratepayers  had 
signed  a  bond  guaranteeing  to  bo  res^K>nsible,  in  the  event  of 
there  being  any  doficioncy.  for  about  £5(X»  annually  for  fire  years, 
according  to  the  amount  i  tan  ding  opposite  tbe  names  of  eacti 
signatory*  The  bond  had  been  drawn  out  by  an  eminent  counsel* 
The  bond  already  covered  a  sum  of  £515,  and  it  was  hoped  that 
would  be  still  further  increeeed.  It  had  a  double  value.  Inasmuch 
a«  it  guaranteed  against  a  possible  deficit,  and  at  tbe  same  time 
ell  tbe  signatories  to  the  dooament  would  be  customers  for  the 
elect)  ic  li^ht.  In  conclusloo,  be  said  that  the  extreme  cost  of 
tbe  electric  scheme  now  suggested  would  be  £10,000,  while  it 
would  cost  about  £3.(MM»  more  to  extend  the  mains  to  Upper 
Bangor.  He  thought  it  was  time  this  controversy  over  tbe 
lighting  question  should  end.  but  at  tbe  same  time  the  opposiUon 
to  tbe  electric  lighting  »cbeme  bad  done  good,  inasmuch  as  tbey 
had  now  been  able  to  lay  before  tbe  (.Vanoil  a  much  better 
tboagbt-out  scheme  relative  to  the  ganworks  and  the  electrio 
light.  It  was  al«)  resolved  to  apply  to  the  Local  Government 
Board  for  oowere  to  borrow  £10,000  for  electric  lighting  purpose*, 
and  that  Mr.  Msdhurstp  the  electrical  engineer  engageil  by  tbe 
Couoeil,  ebottld  prepare  the  Decenary  electric  lighting  plans  (or 
the  Lo(»l  f  Sovemment  Board. 

BATkl&g*— A  Local  Government  Board  enquiry  has  been  held 
by  Mr.  VV.  O.  £  Meade  King  into  an  application  made  by 
tbe  Urban  liistricl  Coiinoil  for  a  loan  of  £15.000  for  purposes  of 
eleotric  lighting.  Mr.  Barclay  Dennis,  barrister,  appeared  for  tbe 
District  Cooaoii ;  Mr.  D.  M.  Watson  for  the  Beckton  Gaslight  and 
Coke  Cooaiienv  :  and  Mr  A.  J,  Ram  for  tbe  Barking  Gas  Company 
and  a  body  of  rate|Miyers.  Mr.  Dennis  stated  that  the  present 
appUoatioo  was  for  the  first  insulment  of  electric  lighting  The 
Geeliglit  and  Coke  Coeipetiy  was  one  of  the  largest  ratepayers  to 
Ito  town,  and  altbOQgb  tlie  Barking  Gea  CkMBpany  and  their  pre- 
^mgmn  bad  beeo  there  since  1^39,  and  obtained  tbelr  Act  of 
^  St  m  1807  yet  tbe  Ihstrict  Council  had  never  been  able 
p  to  terms  with  them  for  lightinif  the  town.  For  years  it 
^eo  Ut  with  oil,  and  oil  alone.  The  price  of  gas  in  Barking 
Barkmg  oKTered  some  exceptional  advantages  for  the 
^  of   electric  light.     At   tbe   preeent   moment  tbey 
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had  application  for  lighte  to  bOQset  and 
ing   to    2.087    8  c. p.    lamM.    end,    in   eadiiao 
eMLimated   that  those  buildings  and  the  olte  . 
ing  to  the  District  Council  would  require  anolbir 
lamps.     The  calculations  of  Mr.  Uawtayne  i 
Council  being  In  a  poeition  to  get  3,000  Sep.  lan3|iffor  [ 
public  lighting.     There  could  be  no  doubt  that  eootlMr  1 
be  taken  up  immediately.     Tbe  effect  of  the 
scheme  already  had  been  to  bring  down  tbe  ptto^  of 
4s.  6d.  to  4s.,  and  if  Barking  got  no  m^^^  irt^t,i  it  be  1 
action  of  the  Council  would  be  more  <tled.    Tlie  < 

oil   per  lamp  per  annum  was  £3.   <>  jim,    £4  per 

which  wae  based  on   the  gris  company'j   oiler  of   £4,  ^3 
the  estimated   cost    of    electricity    was    £2.  13*.  101      ti 
calculated  that  the  £15,040  when  expended  woeld  tiiti  «p  1 
ings  and  machinery  to    provide    160,001)   Botrd    Of   Ttwam 
Mr.    Hawtayoe,   engineer,  expUined   tbe 
advised  the  Council  to  adopt,  and  said  he  bad  prtisid^d  1 
plant  and  mains  to  light  all  tbe  district  now  lit  wftll  i 
site  at  tbe  bsck  of  the  office  was  large  enough  to  1 
five  or  six  times  the  amount  of  machinery,  etc.,  that  1 
plated.     Tbe  site  was  about  the  bast  that  cottid  be 
Bark  in  tr.      The  tender    received   for  tbe  geoermtliiig  ^ 
£2,250;  storage  plant,  £600;  switchboerd,  etc,  £47t  s  < 
crane,  £70  ;  mains.  £4.449  ;  adaptation  to  eiietiiiff  Immptt 
arc  lamps,   £299  :  building  and  shaft,    £^,666.    There  wei 
other  matters   to  be    included    in    the    loan — viL,   thm  Q 
the    provisional    order,    the    engineer's    expaasei^    ele. 
was     a     sum     of     £828     to     provide     for     tbe    estiMke 
mains    outside    tbe    compulsonr    area,      Tbe    amo«al    «l 
accepted    tenders    was    £n,47'i.    and    tbero    was    ^,591 
down     for     additional     expenses,     thus    making    a 
£15,000.     He  estimated  the  working  expenses  at  2^  pv  1 
Thia   was    an   outside    estimate.     The   grose 
£2,600,  and  after  paying  the  working  ei^ieneM  aad  allovl^  j 
renewals,  and  the  repayment  of  capital  and  lotereMv  thm9 
be  a  profit  of  £309  available  for  tbe  reduetioo  of  nlas ;  tfa 
assuming  that  in  addition  to  the  pobUe  iMDna  tbey  ^ 
private  consumers  with  an  equivalent  of  3,0u0  llHS.pw  U$hM, 
Hawtayne  said  that  by  the  low-tenslon  system,  wbkb  bt  ] 
to  adopt,  it  was  possible  to  shot  up  the  worke  for  16  ' 
day,  whereas  if  tbe  high-tension  system  waa  edofsled  lihtf  f 
have  to  be  kept  open  during  tbe  whole  24  hoan.    Mr*  E  I 
Lister  (clerk   to  Council)    stated     that    tbe    Arat    obji 
the  scheme  came  from   the   Beckton   Gasligbt 
pany,    who    were    ratepayers    to   the   exteat   ol    £S2jOB9i 
petition    was    also    signed    by    Messriw     Bariiet»»     ft. 
Garland,   and    King,    as   well   as    tbe   Barkimg  Oet 
who  were  rated    at    £dOB.     Tbey   bad   made  auav  m 
get  the    Barking  Gas  Company  to  sdpply 
price.      They   had   also   tried  to  purebM 
comf»any  refuaed  to  sell.    Tbey  aeked  ibe 
Coke  Company  to  receive  a  deputetioo  on  tbe  q«4 
the  town,  but  thev  refused  to  do  so,    Sinoe  IIm 
had  been  obtaineo,  tbe  Barking  Gas  Oiiiii|MUif 
price  of  gas  from  4a.  6d.  to  4s.    Tbii  teok  eflecl 
previously  tbe  compaoy  gave  a  largedieeoiiet,  and  1 
net.  Mr.  Ram  made  an  offer  on  behalf  of  tbe  BerklftfrOtii 
for  a  supply,  either  with  incandeeeeot  maittlesor  wlftb  Ikti 
burners,  as  the  Council  might  desire,  at  £2.  15e.  lor  eeeb  lisp 
annu  m.     Tbe  enquiry,  which  lasted  nearly  sue  bovie^  vie  adjav 
at  5.30. 

BuekBey*— At  a  general  meeting  of  tbe  V*eetrj  «■  Afril  1 
memorial  was  receivtyj  from  n  numb«r  of  ratepayer*  om  llmi 
of  tbe  rates  and  electric  lighting  order  at  Uaouiegf,  is  «b' 
desire  to  call  attention  to  new  end  heevj  |VO|iom1»  far  < 
which  have  been  the  subject  ol  dJ^iQiMM  *'  1 
during  several  weeke  peat*     While  edmiUiw  tket  #iftti 
do  arise  which  renders  soeb  a  ooeree  edvteSle  for  a  slraft  pe 
they  wish   to   point  out  that  a  cootloQMMe  in  wmek  a  eeet 
objectionable,  and  trust  it  will  be  dieooniiaaed*     K«arly  sis; 
ago  an  electric  Ughtmg  order  was  obtelned  lot  H  f9M%  eM  Ulij 
now  nec^ssarv  that  it  should  be  dielt  wilb  Itt  mim  Umi  II  t 
not  lapse.    The  short  point  is  whether  ihm  Veitty  mm  to  eM 
tbe  prevent   Indebtedness  a  large  sumi   perbeps  m  qvertv  if  •! 
million  sterling,  on  a  speculation  in  eleeUle  ttolili^g, 
they  sell  the  concession  to  exporta  who  woeki  eemtrm^  to  ffif9\ 
some  £5,000  or  £6.000  per  annum  in  redeetaoa  el  tbe  retoa,  wiiiiiil  j 
the  parish  incurring  new  debts  or  llabiUUes^  aad  witb  ibie  | 
for   purchase   back,  am  a  going  oooeirQw  te   IS 
with  a  guarantee  of  a  low  rate  of  obei^  for  pffteto  I 
power  porpoaee,  with  public  UghUns  at  a  f 
Pancras  and  Islington.    Tbe  derirmbilily  wee  pointad  •an  el 
eluding  the  beet  arrangometite  pomjbk  viib  Ifdeie  rmtli 
embarking  ufion  a  ipecuUtioo  la  eltdrie  Uflitiim^  Ite  aif 
which  must  be  very  large^  aod  in  tlie  Otoet  fafoaimMe  1 
heavy  burden  upon   t>  e  ratopeyen*  tofieBtally  lor  Uw  m 
years.    There  waa  aleo  e  deputeuoa  frm  m  mettag  wt  rito  nm^ 
payers  of  the  perieb  of  Habko^  hMi  ai  Um  aaar  to«a  baA  m 
Monday,  April  18,  preaentlag  tbe  foUowiafr  malaltoB;  **lW«. 
deputation  consisting  of  SO  rmtepayers  wait  apea  tbe  Baefe 
Vestry  for  the  pur|iose  of  ooovefiag  to  iImb  Ibe  tovaie  el 
following  resolutioo^vl^,  tbaft  tbls  mto<lM  ii  el  tyliriin  Iba 
would  be  detrimeoNd  to  tbe  beet  latotwto  eff  Iba  latop^ywe  af  1 
parish  of  Hackney  to  pari  witb  ibe 
therefore  canieetly  reeomoModi  Iba  Titoij  to  1 
its  own  baadi  '   '       *^  •   -.    - 

attempt  to  oreato 

Medbaret  do  aot  appaer  to  be  eillM  yal^ 
further  corrtopoodeace  b^weeo  tbe  Vartry  sad  Mf^ 
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'.    It  appears  that  the  latter  has  served  the  Vestry  with  a 

rlo  Welding  and  Brailng.— The  invesbigations  and  experi- 
ij  M  Moisean,  Prof.  Roberts-AustiD,  and  o there,  as  to  the 
or  of  metals,  alloys,  ores,  and  other  materials  when  sub- 
to  the  intense  heat  of  the  electric  arc,  together  with  the 
kl  use  of  electric  furnaces  for  the  reduction  of  ores— notably 
alaminiam  and  others  of  a  refractory  nature — have  resulted 
lesire  of  other  investigators  to  enter  the  same  field,  and 
d  the  subject  of  some  importance  in  technical  education. 
Dt  of  efficient  apparatus  at  a  low  cost  for  the  purpose  of 
lent  and  illustration  has  hitherto  resulted  in  the  operator 
cturing  his  own  out  of  material  at  his  command.  To 
le  demands  for  such  apparatus  the  following — originally 
d  some  yeu«  ago  by  Mr.  W.  Clark  Fisher  for  private  use— 
D  placed  upon  the  market  by  R.  W.  Paul,  of  Hatton-garden  : 
leiigD  it  was  sought  to  provide  an  instrument  alike  suitable 
aoe  crucible,  open  hearth,  weldine,  brazing,  hard  soldering, 
*  which  purpose  it  was  desirable  that  the  carbons  should  be 
of  universal  movement  admitting  of  their  being  placed  at 
[le  in  any  plane.  In  order  to  achieve  this,  as  shown  by  the 
tion,  the  framework  supporting  the  carbon-holders  consists 


ited  arch  of  metal  cast  in  two  halves  mounted  upon  a  fire- 
I  and  insulating  base,  and  efficiently  insulated  from  each 
b  the  top,  where  they  are  bolted  together.  The  carbon- 
have  a  swivel  action  fitted  with  thumbscrews,  so  that  they 
damped  in  anv  position.  The  swivel  action  is  attached 
nilated  bolt,  which  passes  through  the  slots  in  the  frame- 
d  allows  of  adjustment  to  any  height.  Each  carbon-holder 
ui  action  entirely  independent  and  thoroughly  insulated 
ih  other  and  the  framework,  it  is  easily  seen  that  they  may 
ged,  as  in  the  illustration,  for  crucible,  welding,  or  brazing 

a  suitable  angle,  or,  both  placed  horizontal  or  one  hori- 
id  the  other  vertical,  etc.,  for  furnace  work  and  to  suit 
lents.     The  apparatus  at  present  is  made  in  two  sizes,  one 

15  amperes  at  50  to  100  volts,  the  other  60  to  80  amperes 
100  volts. 

mm, — A  special  meeting  of  the  Electric  Lighting  Com- 
I  the  G)rporation  was  held  on  the  22od  lost,  for  the 
of  receiving  a  report  from  the  sub-committee  as  to  the 
cen  with  respect  to  lighting  the  borough  by  electricicy, 
with  respect  to  an  oSer  made  by  the  British  Electric 
Company,  which  is  going  to  work  the  tramway  system 
icity,  for  lighting  the  town.  The  offer  of  the  Electric 
Company  was  to  pay  to  the  Corporation  for  the  transfer 
metric  lighting  onler  £1,000,  and  during  each  year  the 
has  the  right  to  exercise  the  order  10  per  cent,  of  the 
eipte,  the  Corporation  to  have  the  option  to  purchase  the 
infr  whenever  the  company's  lease  is  determined.  The 
nittee  informed  the  company  it  was  unable  to  entertain 
i  proposed,  and  asked  for  a  further  proposal,  whereupon 
jany  aeked  for  a  counter-proposal.  The  sub-committee 
D  recommended  the  Council  to  erect  their  own  electrical 
Mnbined  with  a  dust  destructor,  and  to  offer  to  supply 
■rays  company  with  electrical  energy  at  IJd.  per  unit  up 
X)  unite  and  l^d.  per  unit  for  any  quantity  supplied 
that  amount  per  annum.  It  also  reported  that  Mr. 
had  consequently  been  instructed  to  revise  the  plans  for 
loeed  electrical  station  with  a  view  to  tenders  being 
for  the  works,  and  the  town  clerk  has  been  directed  to 
irith  the  application  to  the  Local  Government  Board  to 
to  raise  a  loan  of  £60,000  to  defray  the  estimated  cost  of 
Med  station.  The  committee  further  recommended  that 
empowered  to  conclude  provisional  agreements  for  the 
MB  of  the  necessary  land  for  the  purposes  of  the  scheme. 
re,  however,  that  the  Electric  Traction  Company  are  not 
to  enter  into  a  contract  for  the  purchase  of  current.  A 
B  electric  lighting  was  presented  by  Mr.  Manville,  the 
expert,  on  the  capital  expenditure  necessary  for  the 
)f  the  whole  borough.  This  was  :  (1)  capital  expenditure 
MieioD  continuous-current  system  as  per  report  of  March 
£32,470 ;  (2)  capital  cost  of  arc  lighting  plant  in 
ry  area,  £1,584 ;  (3)  cost  of  low-tension  feeders  to 
Mcksts,  £7,227 ;  (4)  additional  cost  for  dust  destructor 
eo^  if  provided,  £11,287 ;  (5)  cost  of  site,  not  ascertained^ 


total,  £52,568.    At  a  subsequent  meeting  of   the  Council  the 
report  was  finally  adopted. 

Sheffield.— Apparently  we  have  not  heard  the  last  of  the 
purchase  of  the  electric  light  undertaking.  A  public  meeting  of 
the  owners  and  ratepayers  of  the  city  of  Sheffield  was  held  on  the 
26th  inst.  "to  consider  and  (if  bo  thought  fit)  to  approve  of  and 
consent  to  the  promotion  by  the  Council  of  the  city  of  Sheffield  in 
the  present  session  of  Parliament  of  a  local  and  personal  Bill  to 
confirm  an  agreement  for  the  purchase  of  the  unaertaking  of  the 
Sheffield  Electric  Light  and  Power  Company,  Limited,  by  the 
Corporation  of  Sheffield,  and  to  confer  borrowing  powers  and 
other  powers  on  the  Sheffield  Corporation."  The  Sheffield  Daily 
Telegraph  savs  the  meeting  was  held  under  the  provisions  of  what 
is  generally  known  as  '*  Leieman's  Act,"  which  requires  the  owners 
and  ratepayers  to  be  consulted  before  a  corporation  can  obtain 
parliamentary  powers  involving  expenditure  out  of  the  public 
funds.  In  the  present  instance  there  appeared  to  be  general 
approval  among  the  ratepayers  of  the  intention  of  the  Corporation 
to  purchase  the  electric  light  undertaking.  No  special  effort  was 
made  to  get  a  large  attendance,  and  as  a  result  the  ordinary 
ratepayer  did  not  attend.  Several  members  of  the  Council 
were  present,  and  also  two  or  three  dozen  gentlemen  interested 
in  the  progress  of  the  city.  But  advantage  was  taken  of  the 
occasion  to  bring  together  some  50  or  60  ratepayers  styling 
themselves  *'  electric  light  contractors,"  including,  of  course,  many 
wage-earners,  with  the  view  of  putting  pressure  on  the  Corpora- 
tion to  discontinue  the  basinees  of  general  electrical  fitters  and 
wirers.  These  gentlemen  consider  their  interests  will  be  adversely 
affected  if  there  is  Corporation  competition,  and  they  hoped  by  a 
snatch  vote  to  gain  their  ends.  They  succeeded  in  out- voting  the 
representatives  of  the  city,  and  involving  the  authorities  in  a  poll, 
which  it  is  estimated  will  cost  £1,000— a  sheer  waste  of  money. 
The  Lord  Mayor,  who  presided,  said  the  meeting  was  called  to 
give  ratepayers  an  opportunity  of  expressing  their  opinion  upon 
the  Bill  of  the  Corporation  for  the  purpose  of  confirming  an  agree- 
ment with  the  electric  light  company  for  the  purchase  of  that 
company's  undertaking.  He  moved  :  *'  That  the  owners  and  rate- 
payers within  the  city  of  Sheffield  approve  of  and  consent  to 
the  promotion  by  the  Council  of  the  city  of  Sheffield  in  the 
present  session  of  Parliament  of  a  local  and  personal  Bill  to 
confirm  an  agreement  for  the  purchase  of  the  undertaking 
of  the  Sheffield  Electric  Li^ht  and  Power  Company,  Limited, 
by  the  Corporation  of  Sheffield,  and  to  confer  borrowing 
powers  and  other  powers  on  the  said  Corporation."  After 
a  lengthy  discussion,  the  Lord  Mayor  put  the  resolution, 
which  was  moderately  supported.  When  the  contrary  was  put 
many  hands  were  held  up,  and  his  Lordship  declared  the  resolu- 
tion not  carried.  The  result  was  received  with  loud  cheers  by  the 
electrical  contractors  and  their  party.  Tlie  Lord  Mayor  did  not 
announce  the  figures  of  the  voting,  but  the  majority  was  slight, 
not  more  than  five  or  six.  About  50  hands  went  up  against  the 
resolution.  Mr.  H.  W.  ^Chambers  at  once  rose  and  demanded  a 
poll.  Mr.  Furness  seconded  the  demand.  The  Lord  Mayor 
announced  the  arrangements  for  the  poll,  which  will  be  taken  by 
means  of  voting  papers  issued  to  ratepayers  and  owners  or  proxies. 
The  papers  will  be  delivered  on  Wednesday,  May  18,  collected  6n 
Monday,  May  23,  counted  at  the  town  hall  on  May  24,  and  the 
result  announced  on  May  25  at  noon.  Sir  Charles  Skelton  said  he 
was  told  the  poll  would  cost  about  £1,000.  He  wanted  to  know 
from  the  gentlemen  below  if  they  were  prepared  to  waste  that 
£1,000.  The  Lord  Mayor  then  declared  the  business  of  the  meeting 
at  an  end,  and  left  the  chair. 


PROVISIONAL  PATENTS,  1898. 


8988. 


9847. 

9079. 

9071. 

9077. 
9091. 

9105. 
9188. 


April  18. 
Improvements  in  eleotrodee  for  aoonmnlators.    Charles 

Alker  and   Paul   Mennessier,  4,  South-street,  Finsbnry, 

London. 
Improvements  in  or  eonneoted  with  appamtns  fer  tl&e 

mannfiaotate  of  potaasinm  eblorate  or  aodinm  eUornte 

by  electrolysis.      John   Brock  and   the  United  Alkaii 

Company,  Limited,  47,  Liucoln's-inn-fields,  London. 
April  19. 
Hanger  for  trolley  wires  of  eleetrio  railways.     William 

Andrew  McCallum,  HI,  Hatton-garden,  London.     (Com- 
plete specification.) 
Improvements  in   eontaet   shoes  for  eleetrio   railwajrs. 

William     Milton     Brown,    45,    Southampton -buildings, 

Chancery-lane,  London.     (Complete  specification.) 
Improvements   in   and  relating  to   telegraph   and  like 

cables.      Joseph     Arthur    Level    Dear  love,    323,    High 

Hoi  born,  London. 
Improvements  in  enclosed  are  lamps.    George  Thomas- 

Davies,  40.  Chancery-lane,  London. 
An  improved  eooneetor  for  eleetrio  wires  and  eaUes. 

Thomas  Edward  Taylor,   jun.,  and  Jesse  CoUings,  53, 

Clhancerylane,  London. 

April  20. 
Improvements  in    apparatns  to  be  need  in  oonneetion 

with  tbe  eleotro-deposition  of  metals.    Fred  Greenfield, 

24,  Temple-row,  Birmingham. 
Improvements  in  and  oonneeted  with  line  s^eetors  for 

telephones.    Hermann  Oppenbeimer,  55,  Redoross-street, 

Barbican,  London,  j 


tlfi.  ^mmvwwmamU  Im  •I^etrle  Umps.    T.  Sidoey  UiU  aod  Peto 

Mid  Radford,  Litnited,  65,  Cbftooery-Une,  LoodoD.   (Com^ 

p]#iotp«citicAtioB  ) 
•ITIL  Zaii>roir«ineiifcs  In  olootromotor*.    Jamei  Thorn  ha  Rob^on, 

rh&rlet«  Heory  Marwden,  and   Henry  WillUm  Hdftdland, 

77,  Cbaoc«rj-l&ne,  London* 
April  2K 
91fT.  ZaproyotnentB    la    and    r^latUig   to    t«le"rftplilo    tmos- 

mltUng     appamtn*.       Frederick     ftecrgo     Creed,    96, 

Buchanan -ttreet.  Glasjjow, 
•tlB^  ImproTomotit*  la  •ooondAry  batter! ««,    Geor^re  Edward 

Barker    Pritcbett«,    Theodore    William   Pritchetts,    and 

Archibald  Gilbey  Gold*  31,  8obo-fi|uaref  L'lndon, 
ImpriiTeiDeBts  In  lio*d«rs  for  blgb-tonalon  Ineaadeoooat 

elootrio  lampo,    George  Edward  Heyl-Dia,  37,  Chancery 

lane,  London. 

AritiL  22 
•iM,  XmproTotaeat*  la  eleotrieal  Igattero  to  Ire  ilboiI  nitli  gu 

or  oil  oaglaoo  or  for  almllar  purposes,    William  Bainee, 

jun.^  151,  Strand^  London, 
tS09«  ImproTomoato  la  or   relatlag  to  overhead  troilesr  wires 

for  olootrie  traotloa,  overheid  elootrlo  cables,  or  other 

wires,     Rjbert  Hacking,  111,  Hatuin-^arden,  London, 
•fit,  Improvomoats    la    o*ootrlo    igaitiog    devloes    for    eyelo 

lamps.     Geor^  Morirz  Bauer  and   Ferdinand  Krieger,  45 

Southampton  ouildjni;?,  Chancery -lane,  London, 
Impiroveme&ts  la  eoatroliers  for  elootrlo  motors.  Reginald 

Beltidd,  :t22,  Ui^U  Holhorn,  London.  (The  WeetinghouBe 

Electric  and  Manufacturing  Company,  United  Stated.) 
ImproTomeats  la  olootrloal  swltohlag  apparatus.     Henry 

Edmunds,  47*  Lincoln^einn-fielda^  London, 
ImproTsmsats   la    elootrlo    safety    fuses    or    out*outs. 

Verity 'e,  Limited,  and  Louis  John   Steele,  Plume  Worke, 

Aston,  Warwickahire. 

ArkiL  23. 
9ZM*  Xmprorements    la   sad    relatlac   to    alarm    clocks   sad 

elootHoal  alarms.     Harry  Garvin  Campbell,  41,  Reform- 
street,  Dundee* 
i$t4.  A  proooss  for  eleotrto  heatlag  aad  faraaoe  for  reallsiag 

same.     Albert  Koufaut,  8,  Rue  doa  IVincei,  Bruni'elB. 
•€tft«  ImproTemeats    la    the  maaufacturo  of  sou  od-rooor ding 

DiatOTlals  for  graphopbonoa.     Geori^e  William  Johnson, 

47.  Lincoln'tinn  fields,  London.     (The  American  Grapho' 

phone  Company,    United   State*. )    (Complete  epecifica- 

tion, ) 
9425^  Improvemoats    la    or    rolatlag    to    elect  rloal    out-outs, 

John  VVilliam  Man  ley,  18,  Hertford-Btroet,  Coventry. 
M3<^  Improved   moans   for   olectrtoally   heating    seooad*c^aaa 

oloetrlo  ooadtiotors    serving  as    Incandeaosnee  bodies 
for  Impartlag  to  them  the  requisite  eondaoting  power. 

Max     Deri,    Birkbeck     Bank  chambers,     Southampton 

buildinga,    Chancery  lane,    London.     (C<>mplete    ipecifi- 
) 


TRAFFIC  BECEIPTS. 


M«». 


I17#L 

nia, 
itias. 

13ft6i. 
IMIT, 
19t». 


SPECIFICATIONS  PUBLISHED. 

1H97. 
Ptlmary  batteries*    Row  hot  ham. 
Method  of  regulating  the  pressure  of  elootrlo  olreults 

ooaaected  with  primary  or  seooadary  batteries  and 

apparatus  therefor.     Heath  and  Field, 
Dyaamo-clootilo  maohlaos  or  oleotrlo  motors.    Holmes. 

(Johnson  and  Lundelh) 
Dyaamo*eloattlc  maehlaos,     Fynn. 
Apparatus  for  raising  aad  lowering  arc  lamps,     Davy 

and  Thoma§  l>avio«* 
Xloctrlo  bells  aad  the  Uko.    Dixon. 
Apparatus  for  the  elect  ro-dsposltloa  of  metals^    Ev^SDa 

nnd  Smith, 
Klootrlo  fuse-heads  for  blsstlag  aad  for  other  porposes. 

PettinKcr. 
GosstrucUoa  of  dyoamo-oloctrte  maohtaery.     Hoame«. 
Derleos   for   ennbll&g    railway   i ravel  era   to  apply  the 

brakes  by  eleotrleal  msa^os,     Prenton  and  Ciil), 
Apparatus  for  working  railway  polats  aa4  algaals  by 

o  eetilo  pewe'»     \Vobband  Thorn p«<on. 
S  oct»  to  motors  and  dinamo-elootrte  maehlats.     Brown. 
Elcottlo  are  lamps.     Brockie. 
Klootrio   I  all  ways  oa   the  soctloaal  eoaduotor  system^ 

Walkiif  and  Dickinson. 
Appilaneea     used     la    coaaoetloa    with     the     oleetto* 

doposttloa  of  motalB*    Greenfield, 
1898. 
SloetrieaUy-operated    maehUo     or    tool     for    outtlag 

Ihbrlcs,  paper,  aod  the  like.    Gardner  and  Smith. 
Apparatus  for  the  eieetrolytle  troatmeat  of  bleaehiag 

liquids,     llaiu, 
Buppotts    ehleily    deslgaod    for    otoettlo    laoaadoseoat 

lamps.     Woldon. 
Kleotrlo  tgaltloadovioos  f^r  lateraat-eombmstlou  eaglaoa. 

Boult.  (The  bod^le  NoaroUodes  Eublissemeat  Deooarillo 

Aino) 
mit^Uia  nOmmgm  «b  a  toad  ooataot  system.    Brown. 


fsrcii 


litToryool  Ovorhoad  B«llwaj^Tbo 

week  ended   April  21  were  £l,4Si2,  as 
tame  week  of  1H{»7,  bein^  a  decrease  of  £SI8. 

Birmingham  Tramways*— The  trsAo 
endinfif  April  23  were  £3,606.  12a  Od.,  at  oomparwl  vit> 
Od.  7d.  for  tame  week  in  1897   beioe  e  decreaeo  of  £4»X  i 

Dover  T.  amwave.— The  traffic  r^oetpcs  for  thm  wmtk  salmg. 
April  23  were  £125.  18s.  Od.  The  to  al  rttotipts  for  tte  fag 
1898  are  £1,821,  2%,  2 1     The  mileage  o|tio  at  prtiawt  is  3     " 

Bristol  Tramways.— The  traflie  retsfne  t<^  thm   wmk 
April    16   were  £3,273.  4^.   4d.,  comparad  wjnb   Aflt.  !•. 
for  Bame  period  of  last  year,  bein|r  so  aiMargMa  of  £l,<ini  !€%.  AA 

South  Stallbrdshirs   Tramways.'The  inMe  fvtww  far  lli 

week    endinfj  April   22  were    £566.  "Za.    7d.,    as 

£92S.  80.   lO'L  in  same  week  of  1897.     The  ii^vfr«f(a«# 

the  year  are  £9.5<il    6a.   lDd.p  as  agaiost  £9JS75   ISm,  id/la  l|« 

?ame  period  of  the  previoae  year. 

City  aad  South  Loadoa  Ballway,^T)ie  rotams  lor 
ended   April  24  were  £998,   compared  with  £9i$  for  asm 
1897,  betnf^  an  increase  of  £70.     The  toUl  rocoiDU  for  thm  bsH- 
year  amount  to  £17J69,  compared  with   £17,012  for  lbs   snai 
period  last  year,  beinf;  an  inoreaae  of  £157. 

DubUa  S.D.  Tramways*— The  traific    reoaipta  for 

ending     April    2*2    were    £576.    1^4.     01.,     as 

£S83.   O4.  7d.  in  the  corresponding  week  tn  ihm 

being   a  decrease  of  £306,   7a.  7d.     The  aombor   ot 

carried  was  92,100  in  ISdS  aod   117.731  in   IWT,     Tba 

returns     up    to  date   are    £6,S92.    Is.  htL^    as 

£7.117.  5a.  3d.  lait  year,  beinK  a  decrease  ol  €S3&  34.  lOdL 

mileage  open  la  the  tame  as  last  year— ris.,  S  mite, 


COMPANIES'  STOCK  AND  SHABE  LIST 


Btrm  Ingham  Kl«cir1«  Aapplf  < 

B'dUh  Electric  friction,  [intud.  Otdlnsty.  IToa  I J  , 

e  p.c, t  m  pr,30,00M0,00D(l«a st^fL UapaL,allpd ) 

Br uh  CompADT,  Ordinary     .. *^^. 

Nod.  Cam  ,  6  par  eaot.  PriC.  , 

44  p«r  cent  Dalkantort  Stock 

4I  p^r  c«nt  Ind  J 

CftlleDdar'i  Cable  Compaay, 

Oidltiuy     ..,.*♦.. 

C«tttr«l  LoDdoo  Ballwaj,  Ordloaty 

'  pirwf  iftif -Shftna ! .'  ]  T  I " 

•hartiti  CroM  aad  airand  ...     . 

4i  p«r  MDt  Cam.  Ptet 

ehvliea  Kiftctrlolty  Compaof   ... 

^  4i  p«r  c«iil.  Deoanlttrta 

Cttr  of  Load 00,  Ordlnarr 

Ptot.  C«rt.  W.OOMOO^OOO 

>  fl  par  oaoL  CitiBitlftllta  Pval 

6  p«r  caoL  Dabaotura  aioek 

iUy  and  ftoolh  L4H)d<M]  Kallwaj^  Ooofllditad 

4  par  cant.  Dabanlura  ftto«k 

— . —  b  par  aaol.  Pr«l  aharaa  . , , . 

County  of  Lokdoo  aaJ'firoah  FrorlDelai  Oe., 


»  6  par  «aal.  Cum,  Frat 

Crompton  aod  On.,  7  par  oaal.  Can.  ftaL 


-^  I  par  oaot.  Uabaot«f«a 
I  faiaca  IHitrkt,  OfdloaiT  i  per 
-  Prata*  aaoa  &  per  «actl  •foes 


Laiidt>u  ■leetHa  ftsyply,  Or 
aetftasttpr 

^  aUooal  Taiapboea,  Otdlaafv 


M«ut>poJlias  ll«««ft«  ftttpr 

r  oast,  flrat  Mvi  ^mm 


ldia*a  aad  tiwau  U  til  tad  Ordloary 

■  -  k  p«r  raiiL,  liebaaioraa 

—  4  par  cant.  Dab.  .%lock^ 

Bin)uiidJ4:»i»'  llaoineltv  Corp.,  U4.,  Ord. 
Slacui*  Coiiatnietlao,  Uaillad  . , , ,  .,..,< 

7  par  aaol  Coaiitlatlaa  ftet,   , .. , 

4par  oant  V^tp.  lilMetl  Dsbi.. 

Ilm«ra'i  <>oppar  DapoaiUaf, m 

limurai  Wlra Compaajr . . •...••»•*• 

W.  T,  llanlaf'i  Talaftrapli  W«fte,  OfdlBSfy  ........ 

^— —  7  par  cant.  Walvraoaa  . 

>  ikptit  ^anl.  Dabaiitiine 

g^DM^to-tiQiUM  Comoaiijf  Ordli 

—  T  par  cani.  Frafaranea 

ladi*  Ettbbar  aad  Oatia  Parvka  W^if  ks 

i|  per  eant  Dabaularaa 

Kaaalasloa  and  Kokblaljridsa  urdlaary 
e  par  eaat  rrtt 


e  par  aast.  Osh,  9lrit  rtef. 

t  par  aast.  €«■.  Beoaad  Fl 

6  pet  oest.  Mas.  Osol.  TlOrd  Piil.  ..«• 

Mparaeek  De^«lodr»Bs4 •.» 

KoiUuf  KUlOoaipaaf ..^ 

Uriaatal,  Unttatf,  £1  ^ 

.  4tl4  aharaa *,.,. 

OrlaoUl  lalaptioaa  and  Blacftrla  Campsay 
ftoyal  AaeirteaJ  Compaay  of  Meatreal  *, 

44  par  a«ei.  Flrai  Sbaias  Hfrtiat 

Sottih  Loodoo  ftlaotr!e  fiopslf.  ONfasa    . . 
»L  Jamaa  •  aad  FaU  MalClSilied*  Opdbify 

-  T  p«r  caul-  Fral      .* *»,.*.....  

4  p«rctpL  iHt.  Btoak,  Itad,   ..*...•., •*,^,.  »«    Ig 

Tat«<rapa  cotiairacUoa  aod  Mataiaaasee  ..«*.^..4»^     g 

Walertee^Sj&l;i«Wr<^^  ^ 

►tt-Beeaa 


Im  oombered,  and  the  carnages  wiU  be  in  the  charge  of 
ezperieDced  motormen.  A  dinner  will  be  held  at  the 
Adelphi  Hotel  on  the  evening  of  Thursday,  May  26,  1898, 
It  is  expected  that  the  Right  Hon.  the  Earl  of  Derby, 
K.G.,  ml]  preside.  All  persons  attending  the  trials  must 
wear  the  official  rosettes  to  secure  admission  to  the  dep^M. 
We  understand  that  there  is  one  electric  car  entered,  and 
wish  it  every  success. 

Tests  of  Klactrlo  Traotlon  Plant.— The  Elecirkal 
World  gives  details  of  some  tests  of  the  power  plant  of  the 
Brockton  Street  Railway  Company  msde  by  Messrs.  Stone 
and  Webster^  Boston,  Mass.,  the  consulting  engineers  in 
charge  of  the  construction  of  the  plant*  The  new  equip- 
ment described  consists  of  three  vertical  boilers,  with  a 
total  capacity  of  about  600  h.p.,  one  Allis-Corliss  horizontal 
cross  compound  7S0*h.p.  engine  coupled  to  one  General 
Electric  10-pole  generator  of  600  kw.  capacity.  Test*  of 
the  complete  plant  showed  an  equivalent  evaporation  of 
water  from  and  at  212de^.  F.  per  pound  of  combustible  of 
ll-36lb  The  ratio  of  the  electrical  output  of  the  generator 
to  the  indicated  horsepower  of  the  engine  was  68  6  per 
cent  A  steam  consumption  was  found  of  15*3lb.  per 
indicated  horse-power  hour  (full  load,  112lk  steam  pressure 
and  condensing),  and  coal  per  kilowatt-hour  output  2*4lb, 
The  engine  speed  varied  between  108  revolutions  at  full 
load  and  112  revolutions  at  no  load.  The  rise  in  tempera- 
ture under  full-load  eight-hour  run  was  for  the  armature 
and  commutator  34  7deg.  C,  and  for  the  main  bearings 
I7'7deg.  C. 

The  Effect  of  tlie  War— The  Stred  Raitioay  Review 
circularises  the  various  street  railway  managers  as  to  what 
effect  they  erpect  the  present  war  to  have  on  their  under- 
taking. The  replies  are  varied,  and  we  quote  i^he  following 
examples.  Thus  one  man  writes :  "  We  have  your 
esteemed  enquiry,  and  must  admit  our  inability  to  reply 
very  intelligently.  We  do  not  consider  war  a  very  healthful 
thing  at  any  timep  and  it  is  very  deplorable  that  such 
difficulties  cannot  be  amicably  and  honourably  settled  in 
this  enlightened  age  so  near  the  close  of  the  nineteenth 
oentury.  Locally  we  do  not  feel  that  war  with  Spain  or 
with  any  other  country  would  materially  affect  our  street 
railway  interests,  only  so  much  as  its  affects  business 
generally."  Again,  here  is  one  from  a  mannger  who  says 
la  his  case  war  already  exists  ;  ''The  Lord  only  knows 
what  the  effects  of  war  would  be  on  street  railway  interests. 
Whatever  I  might  say  would  be  only  a  guess,  and  I  ahould 
dislike  to  find  myself  on  the  wrong  side.     I  leave  to^ay 

lor ,  where  there  is  a  war  in  the  legislative  halls  on 

our  Interests  which  we  know  would  be  fata!  to  us.  We 
feel  that  we  are  too  far  inland  to  be  hurt  directly  by  a 
foreign  war.     It  is  the  home  wars  that  affect  us." 

Kditoiial  FUtttngs.— It  is  in  the  spring  that 
removals  into  larger  bouses  usually  are  arranged.  We 
note  that  our  contemporary^  the  EUcirical  fForld  of  New 
York,  has  determined  to  avoid  the  spring  cleaning  of  the 
old  offices  by  moving  into  the  new  12  storey  Franklin 
Building,  just  erected  on  the  site  where  a  quarter  ot  a 
century  ago  the  paper  oocupied  its  first  oflice.  This  is 
9,  Murray-street,  next  door  to  the  present  quarters  and 
160ft.  west  of  Broadway.  The  additional  space  in  the 
new  offices  permits  of  a  private  "  spare  room  '*  being  fitted 
op  for  the  accommmlation  of  out-of-town  visitors.  Sub- 
scribers, advertisers,  representatives  of  business  houses, 
and  members  of  the  electrical  fraternity  in  general,  when- 
ever they  are  coming  to  New  York,  are  conlially  invited 
by  the  editor  to  have  their  letters  addressed  care  of  the 
Shdrkal  World,  and  to  make  their  headquarters  at  its 
office.  In  the  room  set  apart  for  their  use  they  can  read 
their  letters  and  dictate  replies  to  the  stenographer — of 


ooQTse^  free  of  charge.     Anything  dee  the  fwpif 
assist  them  in  the  way  of  information  or 
will  only  have  to  let  it  know      A  good 
is  evidently  wanted,  and  our  contempofmiy  has 
wishes  for  its  success  in  its  new  offices. 
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Competitive  Telephone 

demand  in  England  for  municipal 
perhaps  induce  the  Government   to    grant 
personally   we  doubt   it.     At  any  rate,  the 
must  remember  that  the  exchaogei^  if  started^ 
better  and  have  more  subscriber!  tiiaa  thoie  UMf  ( 
with.     Otherwise   we   shall   see    notieet  bnied 
following  :  '*  We  find  it  impossible  to  eonttooe  ia 
and  hereby  give  notice  that  from  and  after  tliii 
telephone  exchange  will  be  cloeed.     We  have  i 
give  satisfaction  and  merit  th«  support  of  the 
but  find  it  impracticable  to  operate  two  eicbAngMl 
same  town,  as  it  creates  confusion  and  inereasee  lke( 
to  the  merchants  and  business  people  without 
tages.     It  is  now  apparent  that  telephoning  has 
be  an  interstate  business,  and  a  local  exchaage 
such  a  system  cannot  serve  the  public  porpoMib* 
culled  from  the  columns  of  EUHrical  Enpnmrimf^wm  4 
contemporary^  at  one   time  a  staunch  aapportar 
independent  telephone  companies,    aad    it 
mutual  benefit  telephone  company  eatablished  ta 
borough.     So  in  England,  unless  mtmicipal 
get  interurban  connections,  they  cannot  saeoeafiAf  ^ 
with  the  National  Company. 

Royal  Inatftutiea.  —The  anotial 
members  of  the  lioyal  Institution  of  Otaat 
held  on  Monday  last,  the  2nd  inst.  Sir  Jaaies 
Browne^  M.D.,  F.H.S.,  treasurer  and  dce-f 
siding.  The  annual  report  of  the  Comoittiee 
for  the  year  1S97,  testifying  to  the  coatinaed 
and  eflicient  management  of  the  inatttatiQin,  wa 
adopted.  The  following  gentlemea 
elected  as  officers  for  the  eoitiing  year: 
Duke  of  NorthumberUnd,  K.6. ; 
Crichton-Browne ;  secretary,  Sir  FMerkk 
Bart.;  managers— Sir  William  Orookas^  Sir  Edi 
land,  the  Right  Hon.  George  Joaehiai 
William  Charies  Hood,  Esq.,  David  Edwmrd  Hu 
Alfred  B.  Kemp,  Esq,,  Hugh  Leonard,  Es^.^ 
Huggins,  Thomas  John  Maclagui,  Esq., 
Esq.,  Alexander  Siemens,  Esq.,  tlie  Hfl 
Stirling,  Sir  Henry  Thompson*  Sir 
Webster,  Sir  William  Henry  White ;  viiiiQfi>*-8ff 
ander  Richardson  Binnie,  Sir  Jamea  Blylli,  Ban,  j 
Vernon  Boy 8,  Esq.,  Edward  Dent«  Bsq.,  Js 
Esq.,  Maures  Horner,  Esq.,  Edward  KraftOMkr,  Eh(^ 
Francia  Laking,  T.  Ijimbert  Mears^Esq.^  Ladilio  Hisfcii 
Kate,  Esq,  John  Callander  KoiS,  Esq.,  WtOaaa  A 
Russell,  Esq.,  Sir  James  Vaughaa,  Jamei  WtaiahiBi^  I 
Alfred  Fernandez  Yarrow,  Esq, 

Crowded  Tramoara.— By  die  Eoglish  Im  i 
is  licensed  for  a  dehnite  number  o(  | 
more  jenders  all  concerned  liable  la  a  heavy 
America  the  cars  take  all  that  caa  staad  ia  or 
The  Sired  Railway  Eeriew  says  thait  a  Uarjl 
making  the  attempt  to  do  away  wtlh 
firing   the  rate   at    l|d    for   staadiag 
the  Bill  now  pending  In  the  LegisUlort  will  f i 
and  the  experiment  made  caaaat  oow  be  statail,  V 
might  not  be  such  a  bad  thing  to  attka  a  irkil 
road.     And  if  the  trial  is  to  be  oaa  vortby  of  tba  t 
should  be  undertaken  on  the  plan  of  a  Wesiara  aai 
who,  when  he  was  confronted  with  the  i 
years  agp,  aonounoad  his  approfil  aad 
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e  the  seats  from  moat  of  his  cars,  and  hang  out  the 
•  Standing  room  only."  It  really  would  be  amusing 
e  how  many  people  of  the  class  who  at  stated 
ak  introduce  such  impracticable  measures  would  avail 
«lTes  of  the  1^.  standing  ride.  The  editor  of  our  con- 
trary states  that  every  company  should  spare  no  effort 
iply  seats  for  as  many  of  its  patrons  as  possible,  but 
lers  that  under  the  existing  conditions  in  American 
it  is  a  physical  impossibility  to  take  care  of  the 
)  during  certain  rush  hours  with  a  seat  for  every 
iger.  To  have  two  classes  of  fares,  however,  in  the 
ear,  is  something  the  public  does  not  want  and 
uiies  could  not  carry  out 

ttonal  Photographic  and  Allied  Trades' 
bition. — A  very  successful  little  exhibition  was  held 
;  last  week  at  the  Portman  Booms.  The  exhibits 
)  leading  English  firms  in  photographic  apparatus  and 
ories  proved  an  attraction  to  their  country  customers 
ally.  During  the  afternoons  and  evenings  hourly 
Dstrations  of  X-rays,  animated  photographs,  and  dissolv- 
ewB  took  place,  and  Mr.  T.  C.  Hedworth  delivered  short 
es  on  "The  Wedding  of  the  Microscope  with  the 
ra,"  "  X-Rays,"  etc.  Amongst  the  electrical  exhibits 
»ted  especially  Adamson*s  patent  incandescent  system 
ddios,  which  worked  beautifully,  and  of  which  more 
other  column.  F.  J.  Borland,  Leeds,  exhibited  the 
b  Scissors  arc  lamp  for  projections,  photographic 
D&  etc  This  lamp  is  also  used  for  stage  purposes 
»r  lantern  exhibitions.  It  is  claimed  that  it  fits  the 
ry  limelight  tray  without  any  alterations  being 
ary,  and  that  the  upper  carbon  can  be  set  at  any 
during  working,  which  ensures  the  maximum  amount 
it  being  thrown  through  the  condenser.  The  coils 
"orking  parts  being  outside  the  lantern,  they  are 
ible  to  damage  by  the  heat  A  self-striking  hand- 
Lmp  and  an  arc  light  arrangement  in  a  box  giving 
cp.,  which  will  turn  out  a  ferroprussiate  print 
three  minutes,  an  arc  lamp  for  portraiture,  and  a 
^kp.  dynamo  completed  this  exhibit.  H.  W.  Cox 
i  induction  coils  and  apparatus  for  X-rays  and  wireless 
iphy. 

^ttng  and  Power  Stations  Combined.— We 
in  the  Eledriecd  World  a  description  of  the  new 
ic  lighting  and  power  station  erected  at  Toledo,  in 
This  station  is  only  recently  finished,  and  we  are 
XHre  surprised  to  see  the  type  of  machinery  used.  In 
he  station  represents  the  missing  link  in  the  evolution 
lerican  notions  on  direct  coupling.  Thus  Wheelock 
es  are  used,  and  are  each  direct  coupled  to  a 
w.  General  Electric  dynamo.  In  spite  of  this, 
Sywheels  of  the  engines  are  grooved  for  ropes 
Irive  a  countershaft  under  the  floor  at  the  further 
of  the  engine-room.  From  this  countershaft,  which 
ds  the  full  length  of  the  building,  a  number  of 
lators,  arc  lighters,  and  exciters  are  driven.  From 
ze  of  the  ropes  it  looks  as  though  the  full  power  of 
igine  could  be  utilised  through  them.  The  counter- 
is  198ft.  long,  and  is  of  hammered  iron  6^in.  in 
Aer.  It  is  divided  into  four  sections  of  from  42ft.  to 
in  length,  which  may  all  be  connected  by  means  of 
n  clutches.  There  is  also  a  friction  clutch  for  each 
r  on  the  shaft  All  the  clutches  are  operated  from 
igme-room  floor  by  the  hand-wheels.  The  foUowing 
IS  systems  are  used  to  deliver  electric  energy  from 
le  station :  the  three-wire  Edison  continuous-current 
a;  the  500-volt  continuous-current  for  power;  the 
railway  circuits,  both  feeders  and  trolley  wire ;  the 
■ling  incandescent  system  ;  and,  lastly,  the  constant- 
(lars  svstem. 


Blezican  Telegraph  Servioe.— Mr.  Donnelly,  United 
States  Consul-General  at  Nuevo  Laredo,  in  a  report  to  his 
Government  on  the  Mexican  telegraph  service,  says :  "  An 
interesting  phase  of  Government  ownership  of  public 
utilities  is  being  presented  in  Mexico,  where  the  Govern- 
ment operates  a  telegraph  line  of  its  own  in  competition 
with  the  lines  of  the  several  railroads.  Advocates  of 
Government  ownership  would  doubtless  expect  the  Govern- 
ment service  to  be  the  cheapest  and  the  best  Such, 
however,  is  not  the  case.  The  railroads  give  the  promptest 
service  and  generally  at  lower  rates.  The  following  figures 
show  the  Government  and  railroad  telegraph  rates  on  10 
words  from  Nuevo  Lareda  to  the  cities  named :  Monterey, 
Government  rate,  0'40dol.,  railroad  rate,  0'26dol.;  Saltillo, 
*60,  -51 ;  San  Luis  Potosi,  1*20,  1*16 ;  and  Mexico  City, 
1*60,  1*61.  As  a  natural  consequence,  the  railroads  have 
done  the  great  bulk  of  telegraph  business,  both  foreign  and 
domestic.  Consul-GOneral  Donnelly,  however,  states  that 
by  a  recent  arrangement  entered  into  by  the  Government 
with  the  Western  Union  Telegraph  Company,  of  the 
United  States,  the  latter  company  cedes  to  theGOvemment 
the  sole  right  of  the  company's  Mexican  business,  and  the 
Western  Union,  in  return,  obtains  the  business  of  the 
federal  telegraph  line.  The  Qovemment  has  also  issued  an 
order  prohibiting  the  railroads  from  handling  any  inter- 
national messages.  The  effect  of  this  will  probably  be  to 
deprive  the  railroads  of  considerable  business,  and  to  give 
the  Western  Union  Company  control  of  the  international 
telegraph  service. 

Niagara  Power  in  Bnffalo. — ^The  following  scale  of 
charges  has  just  been  adopted  for  power  transmitted  from 
Niagara  and  delivered  in  Buffalo  on  the  three-phase  system 
with  2,200  volts  between  adjacent  wires.  The  monthly 
charge  for  power  will  depend  upon  the  actual  amount  used, 
as  determined  by  standard  meters  installed  by  the  conduit 
company  upon  the  premises  of  the  consumer.  The  charge 
for  power  will  be  determined  by  the  record  of  the  meter 
and  by  calculation  from  the  following  schedule :  Not  exceed- 
ing 1,000  units.  Id.  per  unit  If  the  consumption  exceeds 
1,000  units,  but  does  not  exceed  2,000  units,  the  rate  will 
be :  for  1,000  units.  Id.  per  unit,  and  for  the  excess  '75d. 
per  unit.  If  the  quantity  exceeds  2,000  units,  but  not 
exceeding  3,000  units,  the  rate  will  be :  for  2,000  units, 
*75d.  per  unit,  and  for  the  excess  '6d.  per  unit  For  a 
quantity  exceeding  5,000  units,  but  not  exceeding  10,000 
units,  the  rate  will  be :  for  5,000  units,  *5d.,  and  for  the 
excess  *4d.  per  unit  For  a  quantity  exceeding  20,000 
units,  but  not  exceeding  40,000  units,  the  rate  will  be : 
for  20,000  units,  '375d.  per  unit,  and  for  the  excess  *35d. 
per  unit.  Finally,  for  a  quantity  exceeding  80,000  units 
the  rate  will,  be  :  for  80,000  units,  *33d.  per  unit,  and  for 
the  excess  '32d.  per  unit  In  addition  to  these  charges  for 
power  there  will  be  a  charge  for  '*  service  "  of  about  3s.  6j^ 
per  horse-power  per  month.  We  have  purposely  omitted 
some  slips  in  the  scale.  From  it  we  see  that  if  a  load 
factor  of  80  per  cent  is  guaranteed,  a  factory  requiring  about 
180  h.p.  as  a  maximum  gets  its  power  for  about  £9.  7s.  6d. 
per  horse-power  per  annum. 

Statisties  on  English  Electric  Uglit  Plant. — 

Mr.  Claude  P.  D'Oyly  continues  his  series  of  articles  on 
the  above  subject  in  our  New  York  namesake.  We  referred 
to  this  series  last  week,  but  cannot  refrain  from  giving  the 
following  fresh  extracts  :  "  The  Board  of  Trade  requires  a 
special  analytical  report  of  all  electric  lighting  companies, 
and  this  requires  constant  book-keeping  and  analytical 
work ;  and  as  this  is  in  the  nature  of  a  public  document, 
all  electric  light  plant  managers  and  engineers  were  willing 
to  show  this  report  as  far  as  it  had  been  brought  up  to  date, 
and  would  ti^e  o^uch  trouble  to  m^ike  thin^  perfectly 


clean  This  report  requires  that  every  detail  shall  be 
separately  worked  out  by  itself,  showing  every  expenditure 
and  what  proportion  it  is  to  the  gross  expenditure,  and  how 
much  it  amounts  to  per  kilowatt-hour/*  Wg  cannot  make 
sense  of  the  above  conglomeration  of  tenses,  but  certainly 
the  Board  of  Trade  does  not  require  every  item  worked  out 
per  kilowatt-hour,  or  to  show  its  proportion  of  the  gross 
expenditure.  Someone  must  have  been  pulling  Mr 
D'0yly*8  leg  when  he  was  over  here.  We  are  also  told  : 
"  The  increase  of  business  in  some  cases  being  50  per  cent. 
per  annum  for  three  years  in  succession  is  a  very  serious 
matter  for  the  borough  engineer  who  laid  out  the  plans  on 
a  basis  of  the  demand  for  20  years,  especially  as  the  com- 
panies have  l>een  financed  and  the  sinking  fund  has  been 
arranged  on  that  basis.  A  company  which  sells — as 
Birmingham  did— in  1895  496,000  kilowatt-hours,  in  1896 
756.000  kilowatt'hours,  and  in  1897  1,133,000  kilowatt- 
hours,  is  quite  puzzling,  as  besides  having  to  settle  with 
the  stockholders,  there  is  the  Board  of  City  Councilmen 
and  the  Glovernment  Board  of  Trade  inspector."  There  is 
also  the  proof  reader  and  the  editor — which  is  still  more 
puzzling. 

Conduoti^ty  of  Glass.— At  the  Eoyal  Society 
recently,  Prof,  Andrew  Gray  and  Prof.  J.  J.  Dobbie  con- 
tributed a  paper  on  the  connection  between  the  electrical 
properties  and  the  chemical  composition  of  different  kinds 
of  glass.  Experiments  have  lately  been  mado  with  the 
object  of  determining  the  circumstances  which  affect  the 
conductivity  and  specific  inductive  capacity  of  glass,  and 
as  Prof.  Gray  and  Dr.  Hopkinson  had  previously  found 
that  potash  and  soda  lime  glasses  have  a  higher  conductivity 
than  fiint  glasses,  some  glasses  richer  in  lead  oxide  than 
any  formerly  available — and  in  some  cases  practically  free 
from  soda — were  made  for  the  purpose  of  the  test.  The 
object  in  providing  such  special  glasses  was  to  discover 
whether  diminution  in  the  amount  of  soda  and  increase  of 
lead  oxide  would  still  further  diminish  the  conductivity. 
The  experiments  of  the  authors  were  of  a  thoroughly 
comprehensive  character,  the  measurements  made  with 
extreme  care,  and  the  specimens  of  glass  tested  in  every 
ease  carefully  analysed.  The  anticipation  that  conductivity 
would  be  decreased  by  an  increase  of  lead  oxide  and  a 
diminution  of  soda  in  the  glass  was  fully  borne  out.  The 
specific  resistance  of  the  lead  potash  glass  was  for  one 
certainly  a^>ove  18,000  x  10^'*  ohms  at  lOOdeg.  C,  for 
another  above  35,000  x  10^^  ohms  at  all  temperatures  up 
to  135deg.  C.  The  specific  resistance  of  barium  glass  was 
also  very  high,  and,  what  was  remarkable  in  this  glass, 
there  was  hardly  any  trace  of  dielectric  polarisation.  It 
was  also  found  that  the  almost  complete  replacement  of  the 
potash  in  a  learl  glass  by  soda  diminishes  the  specific 
retistaoce.  It  is  intended  to  pursue  the  experiments  on 
the  electrical  and  mechanical  properties  of  the  barium 
glass,  and  glasses  of  other  composition,  and  for  this  purpose 
special  glasses  of  as  nearly  as  possible  prescribed  compost- 
tions  are  being  made. 

InstitQtion  of  Meoliaiiloal  Engineers.- Mr.  S.  W. 
Johnson  delivered  his  presidential  address  to  this  institu- 
tion last  week,  and  consisted  of  a  most  valuable  disserta^ 
tion  on  railway  progress.  Sf racial  reference  was  made  ti 
the  Midland  liailway,  as  Mr.  Johnson  has  been  intimately 
coooectid  with  that  line  for  the  past  25  years.  We  pass 
over  the  most  interesting  facts  and  figures  given  on  the 
progress  made  in  the  art  of  constructing  steam  locomotives 
as  outside  of  sphere  at  present,  but  in  the  future  electricity 
will  have  a  fair  share  at  least  of  the  work.  To  quote  the 
president's  own  words,  'Hhe  progress  of  railway  engineer 
iog  in  the  past  having  been  so  great,  our  thoughts 
naturally  turn  to  the  future ;   and,  although  prophecy  is 
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proverbially  risky,  he  could  not  help  thi 

signs  of  the  times  point  to  electridiy  as  tikety  IS  ' 

most  important  agent  in   the  bands  of 

mechanical  engineers."    As  regardi  el 

Mr,   Johnson   recorded   his   appreciation 

rendered   in    the  following  terms:    "So 

liecome  the  conditions  under  which  it  is 

able  to  indulge  in  high  speeds,  that, 

traffic  is  heavy,  additional  lines  have  hid 

so  that  the  express  trains  and  other 

not  be  interfered  with,  and  that  the  abeolii 

may  be  enforced.     A  runaway  train 

must  then  pass  at  least  two  sets  of  distant 

before  a  collision  is  possible.     The  electric  t 

the  important  and  necessary  means  of 

luting  the  enormous  traffic,  which  is 

and  regularity  on  our  railways  at  high 

aid  the  absolute  block  system  has  been  made  i 

and  renders  the  running  nearly  alisolntcly 

such  mechanical  and  electrical  appliances,  ^ 

could  not  possibly  be  worked." 

A  HighTexLBion  Storage  Battonr 
peculiar  storage  battery  is  now  in  use 
current  for  electric  lighting  purposes  tu  SoorilscMl^ 
The  battery  consists  of  a  number  of  lead  pbilai  hM 
each  other,  with  the  active  material  between 
plates  are  rectangular  sheets  of  lead  abont 
made  into  the  shape  of  a  shallow  pan  with  thei 
over  to  form  a  lip  all  round  the  pan.  In  the  irayi 
layer  of  red  led  saturated  with  sulphuric  add ;  ont 
a  layer  of  about  |ia  of  powdered  chareosl« 
with  sulphuric  acid.  Above  this  is  put  a  she 
cloth,  on  which  is  placed  a  layer  of  Utharfe 
of  j^in.  On  this  is  placed  the  next  plate,  and  i 
the  pile.  When  enough  plates  aie  put 
squeezed  up  tightly  in  a  clamping  frame,  j 
between  the  projecting  lips  seeled  by 
rope  dipped  in  beeswax.  The  pile  is 
taking  altout  10  days,  a  long  charge  being 
the  litharge  to  change  the  spongy  lead  and  the  i 
through  the  asbestos  cloth.  The  battery  is  llieo  i 
but  its  behaviour  is  much  better  after  hsfingl 
some  time.  The  advantages  daiaed  for  this  i 
the  active  material  cannot  come  away  from  Ibe 
the  action  on  this  material  is  absolutely  uniform  i 
of  the  plates*  Terminals  are  practically  i 
it  only  being  necessary  to  have  three,  one  si  ( 
and  one  at  the  middle.  The  battery  is  snid  to  It 
odourless,  and  may  be  placed  anjrwhsre  iritkoil  I 
ventilation  being  required  and  witboiii  f«r  of  epiV 
other  metal  work,  but  this  to  tti  j 
life  of  the  cell  cannot  yet  be  aeoerlstoed 
but  some  of  the  experimental  batteries  which  hsTi  In 
use  for  five  years  are  said  to 
These  batteries  are  especially  smtsUe  to  ] 
many  are  now  in  tiso  for  earriai>e'HghttDg 
are  30  amperehour  eSght^volt  piles, and  thera  mt 
larger  60  ampere  hour  30  volt  sets  for  isohnsd 
in  cases  of  14  plates,  which  weigh,  oomplaliv 
ioventor  of  this  battery  is  Prof.  N.  Edgerton. 

Aniomatio   Telephones.  — We 
the  system  of  automatic  telepboois  being 
the  Direct  Telephonic  Exchange  Syndioili, 
syndicate  has  ^tted  up  temponurily  aooie 
Chester  House  with  instruments  and 
ments  designed  on  the  Amerteui  nei 
system.    The  devices  osed  are  mceetdingly 
the  manufacturing  details  allow   of  low 
obtained.     The   details  of    the  i/stsa  sra 


dons  si^ 
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e  in  words,  and  we  hope  to  receive  drawings  for 
»tion  shortly.  The  subscriber's  instrument  is  fitted 
wheel  on  the  front,  which  wheel  is  numbered  up 

Opposite  each  number  is  a  recess  for  the  finger, 

calling  another  subscriber,  say  No.  841,  the  finger 
trted  in  the  8  and  the  wheel  turned  routid  to 
>p  and  let  go.     It  then  transmits  jb,  series  of  eight 

to  the  station,  and  controls  the  automatic  switch- 
I  far  as  the  hundreds  are  concerned.  The  operation 
1  repeated  for  the  4  and  then  for  the  1.  If  the 
ber  is  not  engaged  you  can  then  ring  him  up,  and 

the  operation  your  own  bell  rings.  Should  he  be 
dy  the  failure  of  your  bell  to  ring  acquaints  you  of 
ct  The  hanging  up  of  the  telephone  brings  all  the 
lek  to  zero.  The  system  requires  metallic  returni, 
10  that  a  definite  number  of  movements  of  the  wheel 
pe  made.  Thus  in  a  small  exchange  111  is  the  lowest 
e  number  for  a  subscriber,  then  the  possible  number 
)  to  1,110,  as  the  10  in  the  hundreds  goes  as  one 
of  signals,  just  as  0  would  do.     As  regards  the  size 

apparatus,  the  automatic  gear  for  150  subscribers  rati 
ced  on  a  board  O^ft.  long  by  6ft.  high  by  1ft.  deep. 
rstem  has  been  in  use  in  several  places  in  America 
Qccess.  The  advantages  claimed  are  as  follows  :  The 
Qge  work  is  done  by  the  subscriber,  who  is  not 
dent  on  the  switch-girl ;  absolute  secrecy  of  coo- 
ion  is  ensured,  and  it  is  impossible  for  a  diacon- 
Q  to  occur  except  at  the  option  of  those  talking ; 
nous  service  without  a  night  staff  at  the  station. 
i  to  these,  economy  of  working  is  said  to  be  effected, 
f  this  figures  of  large  exchanges  are  not  to  hand, 
reliability  of  the  apparatus  is,  after  all,  the  crucial 
and  the  present  gear  appears  to  us  to  be  the  moat 
sal  in  this  respect  of  any  we  have  yet  seen. 

nmaao  l>€ltail8.  —  Our  contemporary  Vlndudrie 
que  has  in  its  recent  numbers  given  full  details  of  the 
'orks  of  the  Compagnie  Parisienne  de  TAir  Gomprim6 
2aai  de  Jemmapes.  We  referred  to  the  station  recently 
^  Notes  "  and  again  in  an  article  on  the  electric  light- 
Paris.  We  still  think,  however,  that  the  following 
\  of  some  large  direct-current  dynamos  are  worthy  of 
The  machines  were  made  by  the  Soci^t^  Alsacienne, 
Ifort^  and  have  the  field  magnets  fixed  and  placed 
a  revolving  armature.  The  commutator,  per  se,  is 
sway  with,  and  the  brushes  rest  on  the  external 
stors.  It  follows  from  this  that  the  armatures  are 
D6-wound.  The  following  are  the  mechanical  and 
cal  details  :  Output,  750  kw. — i.e.,  500  volts  and 
amperes  at  70  revolutions  per  minute,  or,  if  desired, 
amperes  at  600  volts.  The  armature  has  an  internal 
ter  of  lift.  2^in.,  and  an  external  diameter  of 
6in.  The  circumferential  speed  is  2,750ft  per 
Bw  The  length  of  the  armature  is  1ft.  7fin.,  the 
action  of  the  iron  core  110  square  inches,  and  the 
namber  of  armature-turns  2,268.  The  armature  is, 
er,  paraUel  wound,  so  that  with  the  12  poles  there 
ly  125  amperes  in  each  wire.  The  resistance  of  the 
are  at  104deg.  F.  is  '006  ohm.  The  losses  of 
in  the  armature  at  500  volts  are  as  follows ; 
was  13*5  kw.  ;  hysteresis,  6  8  kw. ;  Foucaulb 
ta,  I'D  kw.,  or,  in  all,  21*5  k.w.  At  600  volta  the 
was  only  19  kw.,  as  the  drop  in  the  copper 
ras  more  than  the  increase  in  the  hysteresis.  The 
ing  details  apply  to  the  field-magnet  system  : 
I  of  iron  in  cores,  325  square  inches;  in  yokes, 
(Dftre  inches;  length  of  core,  17fin. ;  area  of  polar 
M^  560  square  inches;  air  gap,  l'57in. ;  exciting 
(^  25  amperes;  resistance  of  fiell  circuit,  24  ohms; 
lost  in  excitation,  1,500.     With  this  lo^s  add^  to 


the  above,  the  total  losses  at  500  volts  come  out  at 
22-5  kw,,  giving  an  electrical  efficiency  of  97  per  cent,, 
while  at  6Q0  volts  an  electrical  efficiency  ol  97'2  per  cent. 
There  are  12  sets  of  brashes  to  collect  the  current.  The 
dynamo  is  direct  coupled  to  a  vertical  compound  steam- 
engine,  and  we  notice  that  a  heavy  Hy  wheel  is  coupled  to 
the  other  end  of  the  crankshaft.  This  detail  we  strongly 
object  tOt  as  a  short-circuit  would  put  great  strains  on  the 
various  parts  of  the  shaft.  The  steam  test  gave  a  consump- 
tion of  17  ^Ib  of  water  per  electrical  borse*power  hour,  or 
24lb.  per  kilowatt-houn 

AcemiLiilator  Traot!oii.^We  take  the  following 
from  Mr  Carl  Bering's  digest  of  a  paper  by  Hauawald 
appearing  in  the  ElshirotechniscJie  Zeiischrift  This  paper, 
read  before  the  German  Electrical  Society,  consists  mainly 
of  a  description  and  a  discussion  of  the  Pollak  system  in 
use  at  Frankfort-on-5Iaine ;  it  includes  also  some  general 
deductions  concerning  traction  accumulators.  In  these 
accumulators  the  actire  material  is  first  changed  by  means 
of  a  chemical  method  into  extremely  fine  porous  metallic 
lead,  and  after  that  it  is  formed  \  the  construction  is  the 
same  for  the  positive  as  for  the  negative  plates  ;  the  normal 
capacity  of  certain  cells  may  be  taken  as  one  kilowatt-hour 
per  100  kgr.  (whether  plates  or  complete  batteries  is  not 
stated)  at  a  three-hour  discharge  ;  the  price  of  100  kgr.  is 
about  £10  to  £12.  The  results  of  the  author's  investigations 
led  him  to  two  laws,  the  first  that  a  given  plate  will  stand 
higher  current  strength  only  when  the  discharge  is  a  fraction 
of  the  normal  capacity  ;  also  that  the  higher  the  efficiency 
at  a  given  discbarge  the  greater  will  be  the  life.  The 
requirements  for  a  traction  battery  are  then  enumerated ; 
the  weight  of  an  average  cat  alone  is  six  tons,  the  mean 
load  one  ton,  and  the  speed  nine  miles  per  hour,  with  a 
mean  daily  run  of  78  miles.  Tests  made  with  one  of  the 
Pollak  cars  gave  55  watt- hoars  per  ton-kilometre ;  and 
the  author  concludes  that  for  a  well-designed  system  30 
to  40  watt-bours  per  ton-kilometre  may  be  used  as  a 
basis  for  accumulator  traction,  or  on  long,  level  stretches 
20  watt-hours.  By  using  roller  bearings  a  further  saving 
of  10  per  cent  of  tho  total  energy  was  obtained.  The  cost 
and  weight  of  the  battery,  as  well  as  other  considerations, 
are  against  the  system  of  supplying  energy  for  a  day's  run ; 
hut  the  author  favours  the  system  of  rapfd  charging  at 
frequent  intervals,  tbus  only  partially  discharging  the 
accumulators^  wfaieh  is  accompanied  by  a  high  efficiency. 
The  current  from  tho  central  station  will  in  that  case  be 
smal],  the  life  of  the  batteries  great,  and  there  wiU  be  con- 
siderable reserve  energy  in  the  batteries.  The  results 
obtained  by  the  use  of  this  syatem  have  been  very  satis- 
factory. At  Frankfort  the  charging  is  quite  automatic.  The 
length  of  the  line  is  about  one  mile.  The  weight  of  the 
car,  with  batteries,  but  no  passengers,  is  eight  tons ;  it  will 
carry  42  passengers,  and  has  one  15-h;p.  motor^  Its  speed 
is  nine  miles  per  hour.  There  are  84  cells  in  the  batteries. 
The  charging  is  at  constant  potential,  which  is  so  chosen 
that  the  batteries  can  never  gas.  The  current  consumption 
per  ear  kilometre,  including  the  loss  in  the  battery  and 
leads,  was  400  watt-hours  per  car  kilometre,  the  efficiency 
of  the  batteries  being  85  per  cent.  Every  week  the 
separate  cells  are  tested,  and  are  charged  up  to  2  5  volta. 
The  churging  current  may  be  quite  great,  and  per  kilo- 
metre rum  the  charging  time  is  1  5  to  2  minutes.  This 
system  of  partial  charges  cannot  be  used  for  long  stretches, 
and  for  this  the  mixed  trolley  and  accumulator  system  is 
considered  best^  hut  in  this  great  care  must  be  taken  to  get 
the  proper  relation  between  the  distances  run  by  the 
accumulators  ar^d  by  the  overhead  line.  The  regulation  of 
the  charging  should  be  automatic,  and  great  care  should  be 
taken  that  the  batteries  do  not  ^. 


550 


THE  ELECTRICAIi  ENGINEER,  MAY  G,  1898- 


THE  ABERYSTWYTH  ELECTRICITY  WORKS. 


The  town  of  Aberystwyth  is  pleasantly  situated  in  the 
centre  of  Cardigan  Bay,  and  on  a  fine  day  the  view  from 
the  front  comprises  the  whole  of  the  shores  of  the  bay, 
from  Bardsey  Isle  on  the  north  to  8tnimble  Head  on  the 
south.  The  shoreline  in  the  immediate  vicinity  is  most 
picturesque,  as  can  be  gathered  from  the  photograph 
below.  The  hill  seen  on  the  opposite  side  of  the  bay 
is  called  the  Constitution  Hill,  and  is  laid  out  as 
pleasure  grounds.  The  v:ew  from  it  of  the  Aberyst- 
wyth Castle,  the  University,  and  the  second  bay 
beyond  is  worth  the  journey  from  London  to  see. 
In  fact,  the  town  authorities  have  adopted  for  some 
years  a  progressive  policy,  and  have  taken  every  possible 


compactness  leads  us  to  criticise  lUi  iodtimit  ^adj 
doubt  a    three- wire    diroct-cnmrol    tyvtcis 
been    much    cheaper     to    maiotaio,      Mr*    Ot 
adopted    the    Brush    system    of    are    lj|jiitaii|t  J 
necessitated  two  distinct  seta  of  machiiierjr  tn  Iki  j 
This  centleman   died  some  yenfi  ago,  and  th^ 
ment  has  since  been  in  the  hands  of  Mr.  G*  C] 
the  managing  director  of  the  Bourne  and  Gruit 
Companv,  and  Mr.  K.  £.  Putland,  the  6ngiii«v>i 
Under  this  management  the  undertaking  haagpoei 
leaps  and  bounds,  and  now  has  ooDOtded  man 
lamps  per  head  of  population  than  most  of  Ihi 
England, 

The  works  are  situated  in  MiU-«tr66t,  on  a  ^ 
hold  ground  which  as  yet  ia  only  half  htnlV 
land  there  falls  away  rapidly  to  the  river,  to 


^ 


II 


M* 


Fi.*   i.  — \l<iw  ol    Aber>Bt«i>th  irum   uic  i  amnna   itt»tal,  •hovlnB  th*  AtC  Luxir*    'U  u*. 


advantage  of  the  natural  attractions  of  the  place.  Thus 
the  front  is  broad,  well  paved,  and  the  best  lighted  pro 
portionate  to  its  size  of  any  sea  front  we  know  of.  Of 
the  historical  reminiscences  of  Aberystwyth  we  will  not  say 
much,  but  must  recall  the  fact  that  the  old  castle,  now 
in  ruins,  has  been  the  seat  of  many  a  fierce  battle.  When 
the  casUe  was  not  being  besieged  it  was  generally 
used  as  a  centre  of  attack  on  other  places,  until 
Cromwell  dismantled  it  in  the  Civil  Wars.  The  small 
harbour  n  uaecl  a  little  for  local  trading,  and  more  for 
an  anchorage  for  pleasure  yachts  frequenting  Cardigan  Bay. 
The  great  industry  of  the  place  is  the  entertainment  of  the 
visitors  who  come  annually  to  this  model  health  resort,  and 
after  them  the  University  College,  with  its  500  ntudenta, 
tends  to  keep  the  town  busy ;  in  fact»  it  is  not  ilesolate 
in  winter,  as  so  many  of  our  West  Coast  seaside  towns 
are* 

The  history  of  the  electric  light  undertidcing  starts  with 
the  provisional  order  obtained  by  the  Corporation  in  1892. 
This,  after  some  debate,  was  transferred  to  the  Bourne  and 
Grant  Electricity  Company  in  1893,  who  promptly  took 
«tepe  to  put  it  in  force.  The  Corporation  at  that 
date,  when  electric  undertAkings  had  not  proved  their 
profitreamin^  capabilitiasY  were  perhaps  not  unwise  U> 
feranifer  their  risks  as  they  diiL  At  any  rate,  they 
fup[K>rtet]  the  company  bv  lighting  up  the  front  moet 
IhoFOwhIy  by  arc  lamps.  In  lact,  they  decided  to  call  in 
prafataional  advice  as  to  how  many  arcs  should  be  used 
along  the  length  of  the  front,  and  as  to  the  suitability  of 
the  Ump-postM  and  lanterns  selected  Mr.  A.  H.  Precce 
reported  to  them  that  their  pmposed  arrangements  would 
bt  most  satisfactory*  Mr.  Grant  was  the  engineer  respon 
siible  for  the  design  of  the  works,  and  he  chose  the  alternate* 
eurrent  system.    The  character  of  the  town  aa  regards 


retaining  wall  was  built  on  tb  '  «nrt  i  leaa^Q 

used  to  cover  the  building,  ft.    i| 

shows  the  general  plan  of  th«  m^^  ^nniat  I 

of  the  station  is  some  5ft.  1  votdwny^mjk 

good   drop   is   provided  for  laKinfi  m   tmL 
supported  on  pillars  runs  the  fall  leof^  of  lU 
and  on  this,  at  the  broad  end  of  llie  site,  two  i    ' 


[/Ystfifrm 


C»9*$*f§9t 


^ 


f  i 


na.  f  -ll«fi&la»  «t  llM  1 


have  been  erected  for  the  staff*    TlwwiD  boeI  U 
wav  has  no  opening  in  it  except  at  tlMM  Iknm 
wall  has  been  found  to  act  ai  a  cood  Sfrvea  for 
fact,  the  itltcmators  can  hardly  i)e  b«afd  froos 
Tbe  extension   of  the  ait«  is  at  tbo  md  of  iktt 
building,  marked  "  storey  "and  the  widtfa  of  j 
continues  to  increase.    On  tbt  ri^er  side  < 
a  steam  kundry,  and  beyond  thai  eonei  lk«  Hf 
that  it  will  not  be  a  dtmult  matter  to  gti  wale 
dousing  purpoeee* 
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Genkrating  Station. 
two  boilers  at  present  fixed  are  of  theDavey-Paxman 
nic  t7pe>  each  capable  of  giving  about  80  b.p,  at  the 
ft.  They  are  lift.  long  and  6ft  5in,  diameter^  and 
ll  m  pressure  of  1401b.  per  square  ifich,  Tbey  are  fitted 
fddram  blowers  so  that  tbey  can  be  forced  at  times 
vy  loud.     The  chimney  used  33  built  up  of  wroughfc- 

C6in.  inaide  diameter,  and  the  total  height 


L     L 


Johnson  and  Phillips,  of  Charlton.  Rope  gearing  is  used 
between  the  engmes  and  alternators,  and  i&  also  employed 
for  driving  the  first  Brush  arc  lighting  dynamo,  but  the 
next  engine  uses  a  belt  drive. 

The  cons  true  tion  of  these  alternately  has  been  fuUy 
described  before  in  our  columns,  but  these  two  macbinea 
are  of  special  interest,  being  the  first  of  the  new  type 
introduced  by  Mr.  Gisbert  Kapp  in  1804.     The  magnet 
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Fro.  3,— FUn  ol  Hid  filaefcrlc  Ltghl  BlAtloOj  Ab«t7StW7tlt, 


ey  is  about  60ft.  This  does  not  show  very 
bi  ftod  the  buildings  hide  the  greater  portion  of  it.  The 
en  ire  fired  with  a  mixture  of  coke  and  anthracite,  and 
ii  found  che^iper  than  using  the  South  Wales  steam  coaL 
ioglfl  line  of  6in,  steam-pipe  connects  the  boilers  with  the 
mL  TheeDgine8seeninth6plan(Fig,3)and  in  the  general 
r  of  the  Btalioa  (Fig.  4)  are  of  Browett-Lindley's  make. 


system  consists  of  two  claw-shaped  castings,  embracing  the 
exciting  coil^  the  field  revolving  inside  the  fixed  arma- 
ture, which  is  built  up  of  wedge-shaped  sections,  each  con- 
taining its  own  coil*  The  firm  usually  supply  spare  coils, 
which  can  be  easily  inserted  if  one  in  use  should  be 
damaged,  but  at  Aberystw^^^'th  these  spare  coils  have 
not    yet    been     called      into      service.       The     voltage 


^^^- 


Fw.  »  —General  View  of  ihe  Engine-room, 


>  threa  are  each  of  75  h.p.,  and  run  at  a  speed  of 

[itioas,  while  the  smaller  one^  used  only  for  arc 

I  mpable  of  giving  50  h.p.,  and  its  speed  is  varied 

number   of   lamps  burning<     All  the  engines 

compound    vertical  type,  with  shaft  flywheel 

which  have  given  satisfaction.     The  first  two 

two   50-kw.  alternators,  made   by   Messrs, 


employed  on  the  high-tension  side  is  2,000,  and  this 
is  transformed  down  to  100  in  the  consumer's  house, 
or  in  one  case  in  a  transforming  sub-station  which  supplies 
a  length  of  low-tension  cable.  These  two  machines  work 
well  in  parallel^  but  are  mostly  used  on  separate  circuits 
for  safety.  In  fact,  Mr.  Putland  has  devised  all  the  exten- 
sions made  in  his  regime  so  that  a  total  breakdown   is 
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Statement  of  unite  generated,  sold,  etc.,  shows  the 
Qg  for  the  year  1807 : 

B.T.U. 

y  sold  for  pablic  lamps    .« 21»431 

•  private  consomen  24,602 

al  unite  sold   ^    46,033 

y  used  oa  works    1,173 

number  of  public  arc  lamps  used  varies  from  22  in 
Iter  to  28  in  the  summer.  The  maximum  load  on 
Bmate-eurrent  side  was  74  kw. 


fTBS  ON  ACCUMULATOR  CONSTRUCTION. 

BY  DESMOND  a  FirZ-OERALD. 

\Copyr%gJU,] 

CVll. 

lay  be  expedient  to  give  a  few  examples  of  the 
tkm  of  the  fore^ing  formula  for  the  weight  of 
lyte  in  an  accumiuator. 

km  1. — What  should  be  the  weight  of  electrolyte  in 
omolator  to  yield  180  ampere-hours,  the  initial 
gravity  of  the  acid  being  1,206  and  the  final  1,106  ? 
ling  to  Otto's  table  of  the  strength  of  sulphuric  acid 
srent  densities  at  the  temperature  of  ISdeg.  C. 
F.),  the  percentages  of  HgSO^  corresponding  to  the 
.pe<nfic  grayities  are  28  (N)  and  15  (n). 


10  zo  30 

Per  Cent,       Hst   SO 4, 
DeiMlty  Curve,  Based  on  Otto's  Table. 


»7 


▼alues  given  in  Otto's  table,  and  indicated  by  the 
carve  with  sufficient  accuracy  for  most  practical 
38,  are  those  which  have  been  usually  adopted  by 
ts  in  this  country.  They  differ  appreciably — but  not 
Qtly  to  affe«t  results  from  a  practical  point  of  view — 
lose  given  in  Kolb's  table  of  densities,  at  the  same 
atore,  which  is  generally  made  use  of  on  the 
ent  and  in  America, 
pdng  the  above  values  for  N  and  n,  we  have  (CIV.) 

A  =*  180  X  129  =  23 -2202. 

t  (CVL)    aq  =  23*22  x  1837  =  4  26oz. 

.   72  X  23'22   -o.- 
Q,      Aq- — =  59-70Z., 

e  total  weight  of  electrolyte  will  be : 


6-835  + 


6306 


?!?-?? -82  92 
15 


X  82-92  » 1606z.  nearly,  or  lOlb. 

(^7ww«r.) 

tluB  case  we  start  with  acid  somewhat  (weaker  than 
possessing  the  maximum  conductivity),  generating 

normal  conditions  an  RMJ".  of  205  volts  {pde 
I  under  CV.),  and  we  end  with  acid  having  only  about 
r  cent,  of  the  initial  conductivity,  and  corresponding, 
normal  conditions,  to  an  E.M.F.  of  1*93  volts.  We 
\  therefore,  expect  a  very  level  curve  of  discharge, 
1D7  at  high  rates.  On  the  other  hand,  we  have  little 
r  bom  local  action  and  sulphatation,  unless  the  cell 

ifie  for  a  considerable  period  when  in  the  discharged 


Problem  2. — ^What  will  be  the  volume,  in  cubic  inches,  of 
101b.  of  acid  of  the  required  specific  gravity  ? 

lOlb.  =  1  gallon  of  water  =  277*3  cubic  inches,  roughly, 

and  the  required  volume  will  be  this  divided  by  the  specific 
gravity  of  the  acid  in  terms  of  water  as  unity,  or 

277*3 


1*206 


■'  230  cubic  inches. 


—  =  1*28  cubic  inches. 
180 


The  volume  of  this  acid  required  per  ampere-hour  is 

therefore 

180 

cvm. 

Problem  3. — ^The  capacity  being  180  ampere-hours,  as 
before,  what  will  be  the  weight  of  electrolyte  when  the 
initial  percentage  of  H^SO^  is  35,  and  that  of  the  residual 
acid  20  ?  Oive  accurately,  according  to  the  data  of  Eolb, 
the  initial  and  final  specific  gravities  of  the  electrolyte. 

The  capacity  being  the  same  as  in  the  foregoing  case, 
the  weight  of  H^O^  actually  consumed  or  decomposed  in 
the  discharge  will  still  be  : 

A  =  180x*129  =  23-22oz. 

And  the  weight  of  water  liberated  from  this  acid  will 
still  be : 

aq  a  23*22  x  1837  «  4*26oz. 

But  in  consequence  of  the  greater  strength  of  the  acid, 
the  weight  of  water  to  be  added  to  the  given  weight  of 
H2SO4  to  prdduce  acid  of  this  percentage  strength  will  be 
considerably  less  than  in  the  former  case. 

^65x23*22^^3.^^^ 

^  35 

And  the  total  weight  of  the  electrolyte  will  be : 

47*36 


W  =  70*58+  x^i^^ X  66*32  =  133*4oz.=:  81b.  5ios. 

=^-66*32  ,.  V 

20  {Answer.) 

The  weight  of  the  electrolyte  has  in  this  case  been 
diminished  by  about  17  per  cent. 

In  regard  to  the  latter  portion  of  the  problem,  the 
specific  gravity  (S)  corresponding  to  the  percenti^ 
N  -I  a  =  35  of  H2SO4  is  not  given  in  Eolb's  table. 
The  next  lower  specific  gravity  (d)  in  the  table  is  1*263 ; 
and  the  next  higher  specific  gravity  (D)  is  1*274.  As  will 
be  seen  from  Diagram  U.,  showing  a  small  portion  of  the 
density  curve  based  on  Kolbe's  table,  these  densities  (or 
specific  ^vities)  correspond  respectively  to  the  percentages 
of  HaSO^  a -34*7  and  A  =  36. 


1 

^ 

<^ 

\ 

"s"^ 

\^^ 

5. 

X2v 

? 

^ 

X 

'J 

« 

^ 

5. 

^ 

1- 

Percentages  of  He  SO4, 


Diagram  II. 


The  curve  being  thus  represented,  it  is  seen  by  inspection 
that  the  specific  gravity  (S)  corresponding  to  the  percentage 
a  =  35,  or  to  the  ordinate  at  6,  is  between  1*265  and  1*266, 
and  that  it  is  apparently  below  rather  than  above  the  mean 
of  these  two  mues — ^vis.,  1*2655. 


By  Bimilar  triangles,  we  perceive  that 

or  A-a:a-a::D-d:S-A 

Whence 


and 


A  — a 

;=-^+(D-'0("-«) 
A— a 


Thus,  m  the  present  case,  the  initial  specific  gravity  is 
5., .2,3^  (l-274-l-263)x(3S-8a-7^^.,^^g     ^^^^ 
36  -  34-7 

In  similar  manner,  we  do  not  find  in  the  table  the 
specific  gravity  (S.)  corresponding  to  the  percentage 
(a,  =fi  =  20)  of  H^SO^  in  the  residual  electrolyte.  But  the 
next  lower  value  in  the  table  is  rf,=^  1-142,  corresponding 
to  the  percentage  ^^  =  19-6  of  H^SO^,  and  the  next  higher 
valne  is  D.  —  l'152j  corresponding  to  the  percentage 
A  a  20  8.  liien  the  final  specific  gravity  of  the  electrolyte 
frill  be : 

SL      i.iAa^(l*152'-l*42)x(20-19  6)     .,._,      ,.  , 

«i  =  1'142  +  i \-^ r  =  1  1453.     (Answer,) 

208 -19*6 

The  volume  of  loz.  of  water  being  taken  as  1'73  cubic 
inches,  the  initial  volume  of  the  electrolyte  will  be 

133-4 


8 


X  1*733  » 182  7  cubic  inches. 


And  in  this  case  the  volume  of  electrolyte  corresponding 
to  one  ampere-hour  is 

_^.__  a  1*015  cubic  inches. 
180 

Or  one  cubic  inch  of  the  electrolyte  corresponds  to 

180 


1S27 


t  '985  ampere-hour. 


And  a  layer  of  electrolyte  having  the  thickness  /  inch 
on  one  square  inch  of  peroxide  (or  spongy  lead)  surface 
corresponds  to 

ampere-hour. 


1-016 


CIX. 


Problem  4.— With  a  view  to  flattening  the  curve  of 
discbarge,  the  enquiry  is  made  whether  the  weight  of 
electrolyte  would  be  greatly  increased  if  the  find  per- 
centage (n)  of  il^SO^  in  the  electrolyte  were  increased  from 
20  to  25,  the  remaining  data  being  as  in  the  previous  case  ? 

The  equations  for  the  total  weight  of  electrolyte  will  be 
the  same  as  in  the  previous  case,  with  the  exception  only 
of  the  value  n. 

W  «  70  58  + 


4736 


2^22 
"25 


X  66  32  >^  188  5802. 


-  66  "32 


=  11  lb,  12oz.     {Answer ) 
The  increase  in  the  weight  of  electrolyte  is  very  con- 
siderable, being  3lb.   6joz,,  or  over  41  per  cent,  of  the 
original  weight. 
The  volume  of  the  acid  will  be 


188S8 


X  1*733  =  258  cubic  inches. 


And  the  volume  corresponding  to  one  ampere-hour  is 

258  ,     .    . 

180  *  ^'^^  cubic  mches. 


SELECT  COMMITTEE   ON    ELECTRICAL    ENERGY. 


Generatinfc  Stations  and  Supply. 


SECOND  DAY. 

Kr.  Wtmah,  Kias< — Mr.  Kings  evidence  was  in  eflbet 
to  show  the  groat  difEculty  which  oloctrical  companies  had 
in  acquiring  tbe  necessary  ground  upon  whioh  to  erect 


their  works,  and  eapeeiaUywhen  tbt  area requir 
to  a  number  of  people.  He  pointed  <mt  ibal  in  1 
ticular  ease  a  station  replaced  a  QOanttiy  of 
perty  with  low  chimneys,  an  old  m^chmnkal 
shop,  as  well  as  business  premises*;  that  therv 
less  nuisance  arising  from  their  chimneys,  100ft, 
high,  than  from  a  krge  number  of  smaller  ehiii 
high,  lie  pointed  out  that  delays  in  obfe  ' 
were  very  costly  to  the  companies,  and  II 
specific  case,  in  which  a  very  small  area,  tor 
was  asked,  could  not  be  obtained  because  the  i 
to  make  a  condition  that  certain  property 
which  he  asked  £29,000«  should  also  be  adopti 
that  the  nuisances  arising  from  a  central  stat.' 
from  vibration  or  smoke  and  steam,  but  alt' 
had  a  good  many  complaints  at  Chelsea  on  j 
tion  during  their  earlier  working,  and  had 
account  to  change  the  whole  plant  twice  \ 
by  adopting  a  Willans  three-crank  engiDe^  gti 
approach  to  freedom  from  vibration  UuU  hi| 
commercially  possible,  at  any  rate  daring  hi 
iovcstigation  of  the  matter  of  vibration  bad^ 
fined  to  officers  of  his  own  company,  but  ._ 
in  such  experts  as  Sir  Frederick  BramweUi ] 
and  Prof,  Milne.  They  used  the  best  We" 
coal,  and  had  never  received  any  complaint 
smoke.  With  regard  to  steam,  although  du 
of  a  temporary  installation,  when  the  wtnd  w 
a  certain  direction,  there  had  been  some 
which  fell  in  the  shape  of  moisture  or  rmin. 
chimney  had  been  complete,  having  a  kfiixll& 
there  had  boen  no  sign  of  any  condensed 

Nr.  Sidney  Morse.— At  the  end  of  Mr. 
dence,  a   few   questions   were   put  to    Mr* 
Courtenay,  the  effect  being  to  ootain  his  i  ^ 
authorities  and  companies  should  have  co&Ti 
Then  Mr.  Morse  gave  instances  ol  Acts 
pulsory  purchase  summarised  in  bis  answer  to  { 
He  said  :  '*  Before  the  alteration  of  the 
which  the  Lord  Chairman  referred  in  1893^ 
of  1894,  certain  Acts  were  passed  authoriijfigrj 
ways,  including  the  power  to  erect  a  | 
and  there  was  a  common  form  of  clause 
dozen  cases,  which  I  will  hand  in  to  this  dfect: 
to  the  provisions  of  this  Act  the  oompaaj  m^j  i 
maintain  in  the  lines,  and  according  to  the 
on  the  deposited  plans  and  sections  the  rai]« 
works  hereinafter  described,  with  all  ne 
stations,    platforms^  approaches,   and 
and  so  on,  *  generating  plant  depOtSy  and 
use  the  lands  for  these  purposes.     That  % 
clause  in  the  following  Acts  :  the  Oeotrml  Loodoa] 
Act  of  1801 ;   the  Central  London  Railway  Acl 
Section  4  ;  the  Great  Northern  and  Qiy 

1892,  Section  5 ;  the  City  and  Soutli  London 
Section  4  ;    the  Baker -street  and  Waltrioo 

1893,  Section  5 ;    the  Charing  Croea^  Emt<Ml«1 
stead    liailway    Act^    1803,    Section   5; 
Street    Tramways    Act    of     1803.    Seclkui 
Section   32    of    the    Central  Looaon  Kailv 
tains  a  clause  giving  **  roving  ponfttr** :  '*Tl>e  i 
take,  by  agreement,  for  the  ezlnofdio 
tioned  in  the  Railways  Clauies 
any  quantity  of  land  not  ezodediog  in 
acres,  but  nothing  in  this  Act  shall 
from  any    action,   indictment,  or    o4 
nuisance  in  the  event  of  any  nuiiai 
them  upon  any   land   taken   under 
section/     In  1893  Standing  Order 
consetiuence  of  that  alteration  after 
necessary  that  the  notice  shotild  dsdfai 
the  limits  of  a  generating  slalioQi  i 
Streets  Tramways  Act,  1806»  Soetioa  7«  ti  ia 
'Powers  to  construct  genamtin^  itetiom,  ole. 
purpose  of  working  any  tramwmvt  under  t^  ^ 
of  this  Act  bv  means  of  amritaniol  poi 
sutions,  and  all  necestiry  migfawi,  T 
and  other  apparatus^  wontSi  ud  ap 
tion  of  electricity  may  be  eoMl 
upon,  and  within,  bnt  not  beyoodi  tiia 
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er  specified — that  is  to  say  (a)  the  depdt  of  the  I 
,  known  as  40,  Broad-street,  Portsmouth,  and  other 
intioned.'  That  was  followed  in  a  great  many  cases." 
tiess  could  see  no  distinction  between  a  station 
ig  for  power  and  one  generating  for  light 
difficulties  were  pointed  out  where  companies 
in  accordance  with  Stock  Exchange  rules  could 
corporated  without  having  its  constitution  changed, 
ere  would  be  difficulties  in  becoming  incorporated 
;  compulsory  powers.  Injustice  arises  where  powers 
sompulsory  in  that  an  injunction  can  be  obtained 
s  in  a  case  cited,  may  cause  the  station  to  stop 
.  where  with  the  powers  wanted  the  damage  would 
in  small. 

Libert  Gay  mentioned  that  a  slight  difficulty  had 
;  Islington  because  of  a  want  of  compulsory  powers, 
laUy  he  favoured  compulsory  powers, 
evidence  after  this  concerned  the  second  point  of 
s,  the  having  a  place  for  a  generating  station  outside 

■nstaoe   James    Anthony   Balfonr,  of  the 

es  and  Pall  Mall  Company,  gave  evidence  to  the 
at  he  did  not  believe  it  would  be  possible  to  obtain 
site  within  the  district;  that,  not  being  near  a 
or  canal,  they  had  to  cart  200  tons  of  coal  per 
rough  the  streets,  as  well  as  remove  the  ashes.  It 
)e  less  of  a  nuisance  to  have  a  station  outside  the 
and  have  powers  to  lay  mains.  The  trunk  mains 
le  laid  down  for  good  and  all,  and  having  once 
mains  in,  there  would  be  no  occasion  to  again 
ip  the  streets.  The  capacity  of  existing  stations 
be  quickly  exhausted.  Roughly  speaking,  the 
in  the  demand  was  continuous,  and  was  about 
cent  annually,  so  that  the  supply  had  to  be 
about  every  five  years.  He  would  not  object 
a  rent  to  the  authority  on  account  of  the  mains. 
Ddon  Electric  Supply  Corporation  had  a  station 
tf(Hnd,  and  the  Strand  Company  also  supplied 
Istance,  and  supplied  various  other  authorities,  and 
inted  compulsory  powers  to  purchase  a  site  for  a 
itation  and  powers  to  lay  mains  in  order  to  supply 
jBipanies  or  authorities  wholesale  from  a  central 

.  Alexander  Kennedy  stated  that  the  new  com- 
1  not  propo0e  to  have  an  area  of  supply,  but  to 
nthorised  undertakers  only,  pariicularly  the  West- 
and  the  St  James  and  Pall  Mall  Companies.  He 
that  about  two  years  would  see  the  latter  company 
the  limit  of  its  capacity;  the  Westminster  Company 
M  a  little  longer.  Their  statutory  price  was  8d.; 
fe  telling  at  6d.,  or,  taking  it  all  round,  at  5^d. 
AT,  because  of  the  lower  price,  the  public  had 
fadog  to  the  extent  of  £30,000.  Their  mains  were 
0  in  that  respect  authorities  through  whose  districts 
ned  would  Mnefit  The  reason  why  a  station  was 
ontride  the  district  was  thus  stated  :  "  I  should 
■f  here,  it  will  be  present  to  the  committee  that 
manies,  being  companies  with  statutory  powers, 
nad  very  hm  to  carry  out  those  powers ;  they 
ib  staticHis  in  the  only  phices  where  they  might 
im ;  they  have  carried  out  their  work  there  and 
mjthinft  they  could  to  carry  it  out  without  annoy- 
anybody ;  and,  in  fact»  have  succeeded  in  doine 
is  only  because  Uiey  find  themselves  at  the  end  of 
■Kuees  in  the  matter  of  land  (and  not  at  the  end 
*  statutory  obligations)  that  they  feel  the  necessity 
d^  of  going  somewhere  else.''  In  his  own  district 
id  been  no  motion  as  regarded  the  streets  between 
^•ny  and  the  authorities.  Even  had  they  com- 
wwera  as  regards  sites  within  the  district^  they 
sgf  eat  them  at  enormous  cost  within  these  special 
w  n  the  supply  stations  were  at  a  distance  a  higher 
WQoId  have  to  be  used,  but  not  higher  than  was 
London,  where  one  company  had  been  running  12 
ik  about  10,000  volts,  a  specially  high  pressure, 
aeeident  bad  ever  happened  to  outsiders.  They 
i^  pie  2,000  volts. 

IMbeen,  eD|;ineer  to  the  St.  James's 
Mid  tbdr  annual  increase  was  20  per  cent 
I  pet  twe  yeaiSi  and  he  thought  the  present 


resources  would  take  them  through  two  more  winters. 
The  coal  consumption  last  year  was  8,000  tons.    By  goiu] 
outside  to  the  proposed  station  2^  miles  of  mains  woul< 
have  to  be  laid.    He  did  not  quite  agree  that  the  company 
having  a  main  down  the  street  and  a  number  of  customers 
on  it  necessarily  had  a  virtual  monopoly. 

Mr.  Sidney  Meme,  recalled,  save  further  information 
as  to  compulsory  powers  granted  to  other  limited  com- 

Gnies ;  also  as  to  competing  companies  and  authorities  in 
indon. 


THIRD  DAY. 

The  third  day's  evidence  passed  on  to  the  fourth  question, 
with  regard  to  a  company  which  is  seeking  to  supply,  not 
in  bulk  but  in  detail,  over  a  large  area. 

Mr.  James  Swinburne  testified  that  there  was  no 
engineering  difficulty  in  supplying  from  a  distance;  the 
difficulties  were  only  those  relatingto  capital  and  created 
by  public  bodies  or  legal  points.  The  station  would  be  as 
near  the  coal  supply  as  possible,  and  would  distaribute 
under  extra  high  pressure  by  underground  wires  to  low- 
pressure  network  systems.  Such  stations  are  common 
abroad.  "In  Switzerland  from  Zufikon  to  Bremgarton 
there  is  a  current  of  1,300  h.p.  and  5,000  volts  going  to 
Zurich  and  elsewhere.  At  La  Gk>ule  there  is  one  of 
1,500  h.p.  and  4,000  volts.  Then  at  Yal  de  Travers  there 
is  an  extended  system  which  is  very  much  the  same  sort  of 
thing  which  is  proposed  now  in  England,  except  that  in  the 
Swiss  system  it  is  done  with  water.  It  feeds  Chaux-du- 
Fonds,  which  is  an  industrial  town,  and  some  small  villages. 
The^  have  about  10,000  volts,  and  the  smaller  of  the 
stations  has  nearly  1,000  h.p.  now,  and  there  is  a  lai^er 
station,  but  I  do  not  know  what  it  does ;  evidently  it  is  a 
large  concern  and  it  is  growins.  Then  the  Rheinf elden, 
one  of  the  rapids  on  the  Rhine,  nave  20  generators,  giving 
altogether  16,000  h.p.  I  saw  some  of  the  generators 
the  other  day  in  Berlin,  where  they  are  being  made. 
They  are  driven  by  large  water  powers,  and  Uie  cost 
there  is  a  fifth  of  a  penny  per  unit,  with  a  tax  in 
addition  of  from  £2.  12s.  to  £8  for  each  kilowatt  a 
year — that  is  to  sav,  from  £2  to  £6  for  each  horse-power ; 
a  large  amount  of  that  power  is  to  be  used  for  makmg  eas 
and  that  sort  of  thing,  but  a  good  deal  of  it  has  to  oe 
distributed  over  distances.  Tnen  at  Oeneva  there  are 
3,000  volts  in  four  miles,  with  12,000  h.p.  Then  the 
works  at  Oerlikon,  where  they  make  flour-mill  machineiy, 
they  have  1,000  h.p.  and  as  much  as  13,000  volts,  in 
Germany  there  are  10,000  volts  sent  from  Eichdorf  to 
Grunberg,  a  distance  of  15  miles  water  power  with  steam 
power  in  addition,  and  that  is  overhead  system  though  it 
IS  in  (Germany.  Then  there  are  about  600  h.p.  or  more, 
sending  5,000  volts  from  Lauffen  to  Heilbronn.  In  Germany 
there  is  another  undertaking.  I  have  just  come  back  from 
Germany,  and  I  saw  there  machines  that  are  being  built 
ior  central  distribution  from  colliery  distaricts  without  water 
power ;  precisely  the  same  sort  of  thing,  as  far  as  I  believe, 
that  is  going  forward  in  England  now.  Unfortunately, 
when  I  was  at  the  works  where  they  were  makine  those 
things,  I  did  not  know  of  this  committee,  and  I  did  not 
take  full  particulars,  but  if  your  lordship  would  like  par- 
ticulars I  could  write  to  the  makers  and  find  out  exactly 
about  it  In  Italv,  of  course,  there  is  the  well-known 
Tivoli,  which  sends  to  Rome  about  2,000  h.p.  In  the 
United  States  there  are  two  concerns.  A.t  Niagara 
there  is  one,  the  Niagara  Falls  Hydraulic  Power 
and  Manufacturing  Company.  It  is  difficult  to  find 
out  exactly  what  it  is  doing;  it  is  doing,  I  think, 
6,000  h.p.  for  the  aluminium  works,  2,000  h.p.  for  the 
paper  works,  and  2,000  h.p.  is  ordered,  I  think,  by  people 
who  are  working  an  alkaline  process  there ;  there  may  be 
other  things.  Then  the  Niagara  Falls  Power  Company, 
which  is  also  on  the  American  side,  has  10  turbines  of 
5,000  h.p.  each.  I  am  not  quite  sure  where  they  are  all 
working,  but  they  are  being  put  in.  I  think  Bidfalo  has 
the  right  of  getting  10,000  h.p.  by  June  this  year,  and  is 
to  ^et,  if  it  wants  it,  an  additional  10,000  h.p.  every  year 
until  it  has  made  up  to  40,000  h.p.  Whether  it  will  take 
it  all  I  do  not  know,  but  I  understand  that  is  the  contract 
The  price  I  haye  here  marked  down  is  £7.  4s.  per  hoirse^ 
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power  per  year,  but  this  morning  I  got  another  list  of  pricea 
at  Niagara,  and  those  prices  range  from  *64  of  a  cent  per 
unit  to  2  eenta  per  unit — that  is  to  sayi  it  will  come  to 
aboQt  a  farthing  per  horse-power  up  to  about  a  penny  per 
hor»e-power.  Then  there  is  an  additional  charge  which 
TOea  by  the  year,  I  suppose,  to  cover  capital  cost.  Then 
there  are  various  other  water  powers  in  the  United  States 
and  Canada ;  there  is  one  at  Fresnt),  and  they  have 
11,000  volts,  and  15,000  h.p.  ;  one  at  Fol£om  with 
5,000  h.p.  ;  one  at  Portland  with  10,000  h.p.  Then  there 
is  the  Chambly  Rapids  (I  do  not  know  whether  it  is 
Chambly  in  the  United  States,  or  Chambly  in  Switzer- 
land), where  they  have  12,000  volts  and  2,500  h.p.  Then 
there  is  the  Lachime  Rapids,  with  14,000  h.p.  sent  over 
six  miles.  Those  are  all  water  powers.  Then  there  is  an 
undertaking  with  40,000  h,p.  at  the  Lake  of  the  Woods  in 
Canada,  and  then  there  are  other  nlacas  in  Canada  of  which 
I  know/' 
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Before  the  reodinfi^  of  Mr*  P&rsbairs  paper  on  "  Earth  Retnme 
for  Eloctric  Tramwaya,"  and  those  by  Major  Garde w  and  Mr. 
Trotter,  the  Protttdotit  said  that  they  would  no  doubt  remember 
that  three  tneetini^s  a^o  he  had  tnformod  them  of  a  testimonial  to 
be  presented  to  Mr,  Gramme.  The  teetimonial  was  duly  pre^nted 
at  the  banquet,  and  Mr.  Gramme  had  desired  that  his  thanks 
fhould  be  conveyed  to  the  members  of  the  Infititution,  The  medalfl 
commemorating*  the  event  would  soon  be  in  the  hands  of  the 
•ecretary. 

Earth  Returns  for  Electric  Tramways. 

BY   H,    F,    PARSTLiLL,    MKMItKR, 
(Oonchided  from  p<^  501,) 

In  a  system  that  I  have  recently  designed  to  carry  some  250 
oarsi  I  proposo  to  employ  several  earth  getierati>rA  feeding  in 
from  aeveral  points  in  the  system.  Pairs  of  test  wiros  are  run 
bftck  to  the  station  from  various  pointa,  on©  of  the  test  wires 
being  oonnocted  to  the  track  return,  and  the  other  to  adjacent 
math  plates.  The  earth  generators  in  the  sUition  will  be 
sdjustdd  from  lime  to  time,  according  to  the  difference  of 
potential  between  the  earth  plates  and  the  earih  return.  As 
nr  as  possible  the  adjustments  will  be  mads  so  that  the  two 
are  kept  generally  over  the  syntem  at  the  same  voltage.  What- 
ever diflerenoe  of  potential  there  is  between  the  two  will  be 
such  that  the  earth  return  ia,  in  general,  positive  to  the  neigh- 
bouring water  or  other  pipes,  since  in  this  case  whatever  elec- 
trolysis takes  place  will  be  in  the  track  return  itself. 
Stkel  Rails. 

The  percentages  of  carbon,  manganese,  etc.,  in  steel  rails 
have  varied  considerably  at  different  times  ;  and  there  arc», 
even  now,  wide  variations  in  the  practice  of  different  companies, 
&nd  in  different  countries.  It  may  be  said  that  English  rails 
•ome  f9a,TB  b»ok  would  commonly  oontatn  the  following  : 

Cftrboa «..      0-25  to  0  35 

MaDganese •. 08    ,,  1-0 

Silicon ^ .•%„.„*•,*..      »^05 

PhoephorttS.. .*,.... ,  .,., f..,^.,«,.*,.,    Om 

Siilphor  ..,..M.«.«M««. ..».«.••.•*«»«*»•. .........t    0(36 

Of  late  yesn  the  pereentAge  of  onrbim  has  increMiedl.    One  Urge 

railway  company  specifies  ; 

Carbon  ...„.* ,„.,•.*...*  m-.,..^ .«,*.•,*.,*., 0*4    to  0-5 

smoon 010  „  om 

Phospbems  .<  * ^ • O'lO  „  0  08 

Bolpbor    .^ *...*    Oi>8 

In  AmeHcsn  practioe  tha  mrboo  runs  still  higher,  as  will  be 

•pen  from  the  (oUoiriAg  : 

I  Carbon 0*«  lo  0*iSf> 

t  Manganese  *.. *....• 0  8     „  10 

Ifitlieon  * «•».»»*..»*«.«...»«.»«....,. .<.^.i>. .  0  10  »,  015 

T  Phosphorus .*,.»••.. O^Jfi 

[Bulphur    .,* ,,. ..,,.,..  O'Ofl 

rio  France  yet  bigher  percentages  of  carbon  have  been  tried, 
mtining  up  to  nearly  1  per  oent* 


Car 

Mati- 

8>U- 

Vhpm 

boo. 

fa».ee. 

oon* 

pbcnus 
O^MO 

0-378 

r»55H 

0*181 

0  446 

0568 

0-188 

O-OIQ 

O'SM 

l>*Q92 

OliOl 

Oi)5t 

0-m 

O'OOi 

Dnm 

00$S 

0*588 

QiMh 

P-2U 

0^166 

Ro»istajic«  of  one 

Sill 

com  flared 

mile  one  Driuare 

ph«r. 

with  copper 

inch  MMUonai 

20deg.  C. 

area  at  ^)deg*  C. 

0  041 

10*9 

046« 

0*044 

III 

04H> 

01)69 

ll'S 

0  4!M> 

0  061 

114 

0  405 

0-065 

11  5 

0  499 

0-071) 

12-$ 

0*960 

The  results  are  shown  in  the  precedlQg  tmUl«— I 
sample  sections  of  steel  rail  of  varyiog  ooospcntii 
furnished  for  tosting  purposes. 

Eight  761b.  track  rails,  jteated  in  place  alter  2| 
gave  the  following  results  : 

Ristsasfice      IUb4 
Test  No.  eomparad  with     1  a^.  i 


^ 


3 hi  I 

4  .,,.»,  10  7 

6 ..«.«.  f1» 

6  »«.««4*«4.»|«*»««aM*  lv'U7 

7 ....»,.  10« 

H io-6a 

Average 10*6 

Two  old  651b.  rails,  much  worn,  tested  in 

ReiislaAoe 

Test  No.  oompaind  witli      1  e^ 

copfwr  90'  C*         am 


2 


123 
I2i) 


Average    ..«.,..., 

High  values  t^i>uld  be  expected  owing  to  the 
rail,  which  is  not  allowed  for  in  the 
901  b.  rails,  tested  in  place  : 

Resistaiioe 

Test  No.  oooipafed  wiib      1  sq. 

copper  90^  C. 

1     10"6       

2     ,,.,,, ,  10-4 

Average   ..*,*....  10  ^ 

A  66|lb.  rail  not  laid-* 

lOD 

BoinMi, 
The  current  flows  across  tbe  joints  partlj 
plates  and  partly  thruugh  the  bonds»    The 
nshplates  is  a  variable  quantity,  but  all 
have  shown  that  tht^y  contribute  conaiderabfj  \ 
of  the  J4)iut.    For  the  bunds  themaelTes  feh«  f 
been  made  :  (1)  conductivity  tests  on  hood 
ance  due  to  conflicts  ;  (3)  reei stance  dne  to  i 
from  other  sections  of  rail  to  ^nter  tbe  bond  1 

1,  For  Cotidui^t trnUj  the  Chicago  bonds  tn  Ihft  i 
have  shown  practically  100  per  cent,  ol  the  < 
copper*     A  flexible  Crown   oond  showed  only  ' 
ductivity.     Tho   Columbia    Ixinds   in    the 
about  90  per  cent,  conductivity. 

2,  Rr^jftanct  dm  to  G/iilii4^4.~Measoned 
difference  between  two  points  very  elosii 
bond  terminal,  the  other  on  the  i 
following  results : 


Chicago  bonds    .,,, 

|to.  terminal*  tn  {in. 
web ;  1  '37  iqiasre 
inch  ooDtact 


Crown  bonds,.....,....,,, 
{in.  terminals  fo  ^fa, 
web ;     1  '2    squafsi 
tfieh  otmtaofi 

T^taT 
Crowi: 

inch  canta<t  area. 

Toul 
ColumbU  bond*. ,.,*.,... 
In   {in.   bole    in   {in, 
web;     1.17    9i\ 
inch  cuntaot 


Tesu  4,  5,  and  6  show  thai  iniu  ol  ciina  in 
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increase  in  contact  resistance.    From  the  tests  made 
sftid  generally  that  bonds  properly  applied--that  is, 
ds  in  Dright  reamed  holes,  put  in  with  a  proper  fit 
ft  driven  square— have  praccically  negligible  contact 
Experiments  showed  that  at  at  least  100  amperes 
B  inch  the  drop  in  the  contact  surface  was  inappre- 
ipared  with  that  in  the  bond  and  in  the  rail.     The 
found  true  with  bonds— samplea  of  which  are  exhi- 
at  have  been  in  use  for  over  two  years,  when  the 
ensity  has  been  limited  as  stated.     Experiments  on 
have  been  carried  out  to  a  considerable  extent,  since 
n  frequently  stated  that  the  contact  resistance  is  a 
edable  factor,  and  that  it  can  be  greatly  lessened  by 
dng  the  surfaces.     This  will  not  be  the  case  except 
re  is  carelessness  in  putting  the  bonds  in  place, 
imn^.— The  current  may  be  supposed  to  flow  uniformly 
he  rail  at  all  parts  a  foot  or  so  from  the  ends  or  from 

Plastic  Bonds.— One  and  a-half  inch  hole  in  the  cork  receptacle 
between  fishplate  and  raU  filled  with  plastic  material. 

— 

Increased  ^ 
resistance  «   . 
due  to     J^ 
joint.      1  ^ 

Increased 

resistance  of 

176  jointe,  or 

per  mile,  with 

30ft.  rails. 

83lb.  rail  bonded  to  oue  plate  only  ; 
both  plates  separated  by  paper 

Ohms. 

0-0000213 

0-0000126 
0-0000123 

0-0000117 
0*0000083 

24 

14 
14 

13 
9 

0-00376 

Ditto,   1 
plates 
Ditto ; 
Ditto ; 

Ditto ; 
plates 

but  bonded    to  both   fish- 
;  plates  not  very  tight .  ... 

plates  a  little  tighter    

plates  very  tignt ;  brown 
still  between  plates   and 

0-00222 
0  00217 

0-00206 

kt  a  bond,  however,  it  has  to  gather,  and  it  is  scarcely 
[>ected  that,  say,  16in.  of  rail  terminating  at  a  bond 
ow  the  same  resistance  as  16in.  in  the  middle  of  the 

brown     paper    removed ; 
tightened  very  hard  up  ... 

0-00146 

its  on  a  bar  of  steel  3in.  by  iin.  showed  '* gathering'* 
>  bond  terminals  added  resistance  equivalent  to  a  total 

in.  of  the  bars.  Teste  on  an  831b.  rail  showed  *'gather- 
(tance  equivalent  to  3*4in.  of  rail  at  each  contact,  or  a 
6in.  per  joint. 

j^to 

y 

Bc\<i6^t^^ 

/ 

f^ 

■  ■j^i+/^ 

♦a/  ^i4t 

JoiNTfl. 

Cctf 

/' 

/ 

iductance  of  the  joints  depends,  as  stated,  on  both 
[fishplates.     The  first  have  been  discussed  already, 
d  have  a  very  appreciable  effect,  even  with  rails  that 

/ 

^/ 

/^ 

/ 

in  uae  for  some  time.     The  following  table  shows  the 
%  number  of  teste  made  partly  in  the  laboratory  and 
track  in  use  : 
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'/ 
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^^ 
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Apparatus  Emtloyed  in  Testixo. 

All  resiiUncoi  were  found  by  measuring  the  potential 
dUfference  between  two  pointe  on  the  rails  when  a  constant 
current  of  30 — 150  ainperea  was  passed  through  the  latter.  A 
standard  reeistanee  of  0'0000396  was  placed  in  the  same  circuit, 
and  the  fall  of  the  potential  across  this  compared  with  that 
across  the  two  points  on  the  raU«  The  places  at  which  current 
waa  lad  in  and  out  of  the  rail  were  always  at  some  distance  from 
the  pointe  between  which  the  potential  difference  was  taken. 
Where  measuremonts  were  made  upon  the  actual  tracks  current 
was  supplied  from  an  accumulator  placed  upon  a  car  brought  up 
to  the  spot.  Current  was  led  from  this  to  a  f>oint  in  the  middle 
of  the  rail  to  be  tested,  and  was  led  out  some  5ft.  or  6ft.  on 
the  other  side  of  a  rail  joint.  The  fall  of  potential  waa  then 
measured  between  two  points  inside  those  by  which  the  current 
was  led  into  the  rail,  and  also  between  two  points  on  the  aame 
rail  outside  the  places  at  which  current  was  led  into  it.  The 
standard  resistance  was  included  in  the  circuit,  and  comparisons 
taken  with  this  at  each  stage.  From  these  two  measurements 
the  resistance  of  the  rail  could  be  calculated  as  long  as  no  croaa- 
bonds  occurred  upon  the  part  of  the  track  actually  under  test. 
To  measure  the  resistance  of  the  joint h,  a  juint  waa  included 
between  the  two  points  of  which  the  potential  difference  waa 
taken,  and  this  compared  with  the  potential  difference  between 
two  points  at  a  similar  distance  apart  on  the  continuous  rail.  It 
was  found  extremely  important  in  some  cases  to  reverse  the 
current  both  in  the  rail  and  the  potentiometer,  since  with  the 
small  potential  difference  measured  thermo-electric  effects  were 
Tery  liable  to  disturb  the  results.  In  certain  experiments  a 
current  was  passed  into  the  rails  at  one  end  of  the  track  and 
taken  out  at  the  other.  The  current  in  the  rails  at  intermediate 
points  could  be  measured  by  taking  the  difference  of  potential 
between  two  points  on  the  same  metals  which  had  been  tested 
for  resistance  as  above.  This  hadf  of  course,  to  be  done  for  all 
four  lines  of  the  double  track.  The  volts  used  to  drive  current 
through  the  whole  length  of  track  were  measured  by  making 
use  of  the  test  wires.  The  potentiometer  was  employed  for  this 
purpose  alsOf  and  the  results  may  be  taken  as  correct,  within 
tbe  limits  of  correctness  of  calibration  of  the  instrument  itself, 
which  was  supplied  by  Elliott  Bros. 


DiSCOSSlON. 

Mr,  D.  Gadfltiy,  who  opened  the  discusaton,  said  that  he  noticed 
in  Mr.  ParahalFs  paper  tnat  ho  referred  to  the  electrolytic  action 
on  lead-sheathed  cables.  He  had  had  a  ^ood  deal  to  do  with  tbe«o 
lately,  and  could  quite  endorse  Mr.  ParshaU's  remarks,  some  of  the 
holes  found  bein^;  as  large  as  a  ahilling.  He  thought  that  the 
method  of  cast- welding  rail  joints  would  be  adopted  on  all 
electric  tramways  during  the  next  few  yeare.  He  thought  it  a 
great  mistake  to  try  and  introduce  the  electric  weld.  With  reyrard 
to  the  varying  resilience  at  different  points  of  the  rails  referre^l  to 
by  the  author,  he  thought  that  the  author  muat  have  been  thinking 
of  the  American  tracks.  He  thought  a  great  deal  of  energy  wsa 
used  in  the  joints.  He  had  designed  a  joint  in  which  the  head  was 
separate  from  the  body  of  the  rati,  and  fastened  with  an  eye-fihap«d 
joint  of  iron.  The  two  halves  would  be  arranged  to  breiik  joint, 
and  would  allow  of  the  worn  parts  being  removed  without  very 
great  difficulty,  He  would  like  to  ask  if  the  raila  from  which  the 
reanlti  had  b«en  taken  had  been  laid  in  the  ordinary  way,  or  if 
special  means  bad  been  taken  to  produce  good  results  ?  As  to 
separate  feeders  on  tramway  circuits,  this  was  no  doubt  advised 
a  ions  while  af^o,  and  he  did  not  suppose  that  Major  Cardew 
would  recommed  them  now.  In  a  tramway  of  about  three  miles 
in  length  the  whole  leakaf^  from  the  rails  was  about  10  jier  cent. 
of  the  total  current.  A  great  deal  of  this  was  caused  from  having 
the  station  200  or  300  yards  from  the  rails  and  the  cable  which 
conveyed  the  power  being  innufficient  to  carry  Uie  current  back 
again.  A  drop  of  four  or  five  volts  between  the  station  and  the 
rails  was  the  result. 

Mr,  MarpKijr  ^aid  he  would  confirm  what  Mr.  Gadsby  said 
about  the  joints.  The  Falk  system  would,  no  doubt,  bo  the 
one  universally  adopted.  He  agreed  with  the  author  that  the 
welded  joints  bad  not  enough  conductivity.  He  had  had  some 
experience  of  joints  with  separate  beads,  such  as  Mr.  (iadsby 
described^  and  had  not  found  them  to  work  well.  These  Lia|L)ers 
were  very  useful  to  those  who,  like  himself,  were  oennecteu  with 
the  ftnance  and  working  of  tramways. 

Itr.  A,  W,  SeAvlelde  said  that  in  1890  he  was  aware  of  a  leaking 
in  the  electric  light  wires  of  which  he  was  in  charge.  In  order  to 
find  it  he  made  a  large  triangle  of  copper,  which  he  carried  acrora 
his  shoulder.  Within  this  circuit  and  connected  with  it  he  carried 
a  telephone.  By  the  noise  in  the  telephone  he  was  able  to  ascer^ 
tain  the  prestnoe  of  any  large  water  or  gas  pipes  in  the  streets 
near  wbusb  Ibe  eleotrio  oonaootors  ran.  This,  ho  thought,  was 
strong  evidence  of  the  leakage  from  electric  tramways  into 
pipes,  etc. 

Mr,  A,  J.  lAWBoa  said  that  Mr.  Gadsby  had  evidently  referred 
to  the  Ltover  tramways,  but  bad  not  considered  ibe  effects  ot  pifio'' 
in  the  subsoil  on  tram wa vs.  A  large  water  pipe  followed  the  track 
almovt  all  the  way,  and  the  soil  waa  impregnated  with  aalt  water. 
It  was  the  people  asaoeiated  with  Mr.  (^adsbv  who  brought  the 
oeble  referred  to  baek  from  the  tramway  raiU.  The  losses  he 
Iboegbt  also  dlflbred  greatly  according  to  the  different  subsoils 
tikreegh  which  h  iiasssd. 


WOttld  I 


Prel  Peny  bad  eeot  a  oommnniaition  wbiefe 
Ayrton  to  reaid.    There  was,  he  said,  very  wamA 
tion  in  Mr,  Parshairs  i^aper.     It  was  impofteol  1 
bonds  did  not  decrease  in  conducti%Hty  with  tima,  [ 
the  members  if  there  should  not  be  a  rule  that  all  jl 
conductors  should  be  insulated?    He  wai  m 
said   that   an    enterprise  should    be    stuppeii 
interfere  with  somebody  else,  but  he  thouglit  1 
ductoni  were  laid  within  a  radius  of  1  ^  milee 

observatory,  the  magnetic  instruments  could  noil 

alt  calculations  would  be  upeet.    If  Kew  Obaervatoiy,  IMJ 
were  interfered  with,  the  loss  would  be  trreparablik 
also  ask   them  to  cooaider  the    danger  of  uotn 
wires.     In  the  long  run  he  thou^^ht  that,  by  the 
of    the  cables,  double    v     V  would  |iey  the 

panics,  ss  well  as  bene^t  ;»eopte. 

Prof,  AyrtoB  then  snifi  imw  r  mt.  Perry's  ' 
agreed  with  his  own.     He  did  not  think  thai  4 
observatories  should   have  their  instmmeote  isi^ 
electric  tramways.     AH  the  paper*  bad  aimed  ai 
rails  down  to  an  electric  zero,  out  why  ahouUl  tfa 
all  T     The    insalatiog  of  the  electric  returns 
trouble  of  trying  to  get  this  and  would  by  no  IB 
the  running  of  the  trams.     Some  underground 
had  Utoly  inserted  in  their  Bills  clauses  to  tJie  el 
system  of  electric  traction  they  used*  all  il>e 
should  be  insulated  to  the  satlsfacttoo  of  Um 
Department  and  the  City  and  Ouilds  Ijistil«iei»  ^ 
Aure  fact  that  it  was  for  their  own  boeefil  se  s  ' 
Science  and  Art  Department.     He  woeld  salt 
heads  together  and  see  if  they  could  noi  have  a  i 
of  insulating  return  conductors  for  electric  I 

Prof.  8.  P.  Thompson  said  that  ibecw 
effects   of  electric   conductors   on    the 
obsenratories.  The  whole  of  the  readings  of  ihel 
had  lately  been  rendered  valueless  by  the  prosli 
tramway.    They  certainly  ought  not  to  rnkm 
affect  tbe  instruments  near  Kew  Observatory. 
them  near  science  colleges,  he  thought  tlief 
them.     He  wished  they  would  ran  one  down 
would  be  a  means  of  teaching  the  students  the 
earth   currenU,  etc,  and  of  sbowtog  them  hov 
adverse  circumstances.     As  regards  the  boadloK  el  | 
be  said  there  was  only  one  plaoe  where  tf^ 
advantage.    The  damage  was  done  where  the  4 
not  where  it  entered  it.     The  return 
bonded  to  water  or  gas  pipes  close  to  tbe  i 
might  be  possible  to  prevent  the  current  leavlflgi  i 
by  a  metal  conductor.     In  the  reselfes  sbown  iIm  I 
be  tbe  same  at  all  the  terminals,  and  be  them|l  ^ 
that  one  of  the  joints  was  a  bad  one  that  be  bad 
results.     The  resistance  of  the  ooodoeior  wis  i 
and  he  wa«  astonished  to  learn  thai  tbe  i 
joint  equalled  that  of  39in.  of  nuL     TW 
from  as  near  the  ends  of  the  rail  as  posBiblei     He 
Cardew  for   his  clear  account  of  tbe  nytji^ 
of  working.     After  all,  the  Board  of  Tmo  wmhm 
in  disguise,  as  they  raised  the  slaadard  ead  i|e 
and  materials  and  caused  improveneelt  to  bi  I 

Mr.  C.  B.  WerAlngham  said  ibaft  be  ll 
Institution  were  due  to  the  aolbor  fer 
Personally  he  bad  at  first  thought  Utol  li  we«lil 
comply  with  the  Board  of  Trade  nttee.  He  I' 
to  adopt  the  overhead  trollev  system,  b«i  i 
better  condition  than  formerly,  owleg  to  tr 
rules.     They  bad  not  found  so  mM  du 
complying  with    them.      The 
important  one,  and  he  thought 
try  to  minimise  as  much  ai>  poaaible  the  ell 
from  their  lines.     He  should  like  to  ask  ^ 
better  to  punch  the  holes  in  the  bonds  insteed  ef  i 

A  telegram  was  then  read  from  Mr,  Weetf 
Bristol  tramways*  in  whiob  be  tesilHed  to  the  ' 
attended  the  return  booster  system. 

Mr,  J,  W,  Swaa  said  be  was  gUtl  tbai  %kmm 
forth  an  observation  on  the  question  ol 
tramway  wires.     As  long  as  the  oooiommi  p 
ae  an  earth  return  was  indulged  in,  the  Di 
would  atfect  the  tnstromenis  in  aeientifie 
the  calculations  of  no  vslue,    Tbe  papers  by  ! 
Mr.  Trotter  were  of  UDmenee  valee,    Mr,  '^ 
p.  2  of  his  paper  tluie  eanmkm  eeeofed  on  tin 
parallel  to  the  eleelrie  eoodeoior,  ond  tirie  tkam 
position  for  pipes  near  it  was  a  parmllaL 

Mr.  M  F.  ParehAll*  in  repiv,  i^id.  lo  anowas 
question  as  to  the  diagramSi  taai  aU  tlie  toile 
from  his  own  testa.  When  ProC  TbonfMM  if 
effect  ho  thoogbt  be  bed  fonnd  oeH  tlM  twfee  i 
these  e^DCts  were  well  koown. 

Major  P.  GM^dew,  In  rsfilyiog«  said  iJbe*  ol 
was  written  a  long  time  ago,  and»  lostoedel  i 
booster  would  l>e  used.  In  answer  to  PM. ' 
was  rather  difficult  to  lay  any  i 
go  near  obaervatoHea.      If    the 
1 4  milsa  of  an  observatory  and  Utm  wool 
m  a  direct  line,  he  did  not  Uiiiik  li  woold  i 
much.     Tbe  corrosion  uras  noi  one 
solEclent  ditfereeoe  of  potootkl  lo  tiM  rails  m  to  i 
out  at  any  othsr  t»art. 
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MEETING,  May  S, 

jht'i  nioeUa^  of  the  XnatitatioD  the  following  were 
«•  balloted  for. 

-Robert     Tborbarc     Tartibull,    WeUtngton,      New 

—David  Armitafte,  SI,  Sbrubland^rove,  Hackney^ 
1  Keado  Braid,  21,  Eitnond-Toad,  Bedford  IWk,  \V.; 
oran.  The  Arcade,  Reading;  Tbomae  Hoaketh,  63, 
a*  Folkfiatane ;  Edward  Benjaaun  Hvbberdine,  15, 
^terrace,  N.W. 

-Joim  Boborb  Craig,  Carmal,  Matboara  road,  Toor&k, 
AostraUa  ;  Kexioebh  T.  MackinUy,  125,  Aehley- 
W,;  Alexandor  Pope,  2»  Ttiorburu  equaro,  S>E,s 
nard  Eoborte,  MnrehiAOD,  Vicboria,  Aiutralia* 


LIGHT  RAILWAYS, 


HV^'^'P^^ri  ^^^  Eloctric  Ligbtiiig  Committee  of  the 
1  umncrl  itatom  their  report  that  they  have  nettled 
m  Bent  to  the  Light  Bail  way  Commieiiotier«  rea  pee  ting 
idiey  and  District  Lisht  Railways  Order,  1S98,  and 
n  that  it  wouid  be  advisable  for  the  Corporation  to 
^tnaot  and  work  the  line  from  Netherton  to  Cradley 

ion   of  tramways  was  again  diecuisiid  by  the  Hi  poo 

on  Thoreday  week  on  a  report  of  the  Finance  aod 
VMm  Committee.  There  had  been  an  interview  with 
listrict  fill  perin  tend  en  t  of  the  North- Eastern  Railway 
«d0,  and  aUo  correspondence  with  Mr.   Eoden  and 

to  better  railway  faciHties^  from  which  it  appeared 
tbd  Domber  of  tickets  collected  and  issued  at  Btpon 
251p609  ;  the  number  of  excursion  trains  being  ^. 
deo  been  received  from  Mr.  T.  S,  Mason  (Lord  Ripon's 
^K  tliat  in  1896  the  number  of  viait-or^  to  Fountain  a 
>,44S.  ftnd  in  1B97  33,940.  Mr.  VVilliamaon  said  that 
leemed  f&voarably  disposed  to  giving  better  train 
Mcularly  with  regard  to  the  exteniion  to  Ripon  of 
f  the  Brad  ford -to  Harrogate  trains.  With  respect  to 
iport  between  the  city  and  the  station,  the  committee 
rkl  schemea  before  them,  and  proposed  to  visit  Black- 
ham  t<J  m&pect  the  gai  and  electric  trams,  but  that 
rermled  as  being  premature.  The  action  of  the 
la  confirmed* 

meeting  of  the  Lindsay  County  (Council  the  Clerk 
r)  reported  that  he  attended  the  public  enquiries  into 
(HI  for  orders  authorising  the  construction  of  light 
I  Waltham  to  SaltQeetby^  and  from  tl&xey  to  the 
arebland  line,  in  the  Isle  of  Axholme,  and  that  the 
re  had  decided  to  recommend  the  makintt  of  orders 
plicattons.  Mr.  Scorer  added,  with  reference  to  the 
between  Waltham  and  Salttleethy,  that  there  was  a 
ade  tm  to  running  the  line  on  the  west  side  of  the  road 
ney  and  Humberstone,  and  to  that  propoaal  BOrious 
I  taken  on  the  gronud  that  the  frontagers'  rtghta 
•id«rably  interferod  with.  He  was  desired  to  formu^ 
irbich  wonid  obviate  the  difficulty,  and  thiti  be  for- 
I  Commissioners.  In  conseriuence  of  that  and  other 
na  the  promoters  were  now  aispoaed  to  carry  the  line 
y  bay  land  from  the  owners  adjoining  the  road  so  as 
I  line  from  the  side  of  the  road  altogether.  All  objec- 
cnild  be  raised  on  account  of  the  interference  with  the 
href  ore  be  obviated.  The  Council  gave  their  consent 
Ion. 

of  the  Skye  District  Cemmittee  of  the  County  Council 
ibtre  was  held  last  week  at  Portree  to  ooniider  and 
fc  motion  regarding  the  levying  of  an  aaseesment  on 
n^  for  the  promotion  of  the  light  railway  proposed 
ctod  from  Uig  to  Isleornsay,     After  some  discusiion 

motion  was  carried  :  ''That  the  County  Council  of 
requested  to  approve  of  the  intention  of  the  Fifth 
trtct  Committee  to  make  application  to  the  Light 
jnifnioQen  for  an  order  authorising  an  advance  of 
I  sum  as  can  be  raised  by  rate,  not  exceeding  6d. 
id  on  the  valuation  of  Skye,  to  the  Hebridean  Light 
ipany  to  aid  in  the  construction  of  the  tight  railways 
Skye  defined  on  the  plans  lodged  or  to  be  lodged  hj 
\mxij,"  It  was  agreed  to  aubmit  to  the  Light  Railways 
tm  a  motion  for  the  daviatton  of  the  proposed  railway 
^aes  instead  of  going  by  Siigichan, 
ng  of  the  Light  Railways  Committee  of  the  Stafford- 

Gonncil  in  June  i&at  an  application  was  submitted 
lowers  of  the  Leek,  Cauldon  Low,  and  Hartington 
ays  for  a  grant  by  the  County  Council  towards  the 
dt  Beotion  No.  4^Waterhonees  to  Holme  End.  The 
which  was  signed  by  Mr.  Charles  Bill,  M.P*  (on 
»  Leek  Light  Railways  Committee),  stated  that  the 
iway  would  leave  the  North  Staffordshire  line  at 
7anction,  about  two  miles  from  Leek  Station,  and 
viioaiee,  up  the  valley  of  the  Bamps  and  Mantfoid 
mm  End»  about  l^  miles  from  Hartington*  The  lino 
Kerhonees  would  be  of  the  normal  4ft i,  @|in.  gauge, 
h  Staffordshire  Railway  had  agreed  to  aseist  the  under- 
bstructing  the  line  so  far  at  their  own  expense.  From 
to  Halme  End,  about  7i  miles,  the  line  would  be  of  a 
^  ftod  it  was  for  the  construction  of  this  portion  of  , 


tba  line^  or  Railway  No*  4,  that  a  grant  was  asked  for  from 
the  County  Couneil.  It  was  expUined  that  the  application 
was  baaed  on  the  section  of  the  Light  Railways  Act  which 
allowed  a  coauty  council,  if  authartsed  by  an  order  under 
the  Act,  to  advance  to  a  light  railway  company  any  amonnb 
authorised  hj  the  order.  By  the  draft  order  lodged  with^' 
the  Light  Railway  Commissioners,  a  power  was  given  to  tbaV'. 
County  Con  noil  to  centribute  towards  the  construction  of  ths<; 
railway  a  sum  not  ex'^eeding  £l(),UOO.  Subsequently  an  application'' 
was  made  to  the  Treasury  for  a  grant  towards  the  scheme,  and  the 
Treasury  are  now  prepared  to  contribute  one- third  of  the  co«t  of  con- 
structing No.  4  railway,  such  cjontribution  not  to  exceed  £lli,OCH!), 
and  to  be  granted  subject  to  the  County  Coundrs  contributing 
£10,000,  The  application  having  been  conaiderad  by  the  Light 
Railways  Committee  of  the  County  Council,  they  appointed  a  sub* 
committee  to  cause  enquiry  to  be  made  in  the  locality  respectiniii^ 
the  proposals,  and  to  report  thereon.  The  sub-committee  held  a 
public  enquiry  at  the  Temperance  Hall,  Leek,  oti  Friday  last.  The 
chairman  (the  Earl  of  Dartmouth),  in  closing  the  enquiry,  said  the 
eommittoe  were  very  well  satisfied  with  what  they  had  beard. 
Though  the  committee  could  not  hope  to  draw  up  a  report  that 
would  be  favourable  to  aU  parties,  he  trusted  that  in  the  end  the 
result  of  this  enquiry  would  be  favourable  to  the  majority  and  of 
benefit  to  the  district.  At  a  special  meeting  of  the  Leek  Urban 
District  Council  a  resolution  in  favour  of  a  rate  for  the  Leek> 
Water  houses^  and  Hartington  Light  Railway  in  the  event  of  a 
deficiency  arising  and  as  a  guarantee  iJO  the  County  Council  fer 
the  proposed  loan  of  £10,000  was  passed. 

At  a  meeting  of  the  Parliamentary  Committee  of  the  Leeds 
Corporation  on  the  3rd  inst*  the  followmg  resolution  was  agreed 
tot  '*That  having  regard  to  the  proposid  of  Bradford  to  include 
the  districts  between  Leeds  and  Braaford  within  their  city^  and 
to  the  fact^  as  stated  at  the  recent  conference  with  the  Bradford 
Corporation,  that  they  had  leased  their  tramways  to  a  company 
for  a  term  of  which  five  years  have  yet  to  run,  and  alio  to  the 
fact  that  several  miles  of  the  projected  tramway  within  the  city 
of  Leeds  have  yet  to  be  constructed,  and  that»  in  fact,  power  to 
lay  the  greater  length  of  this  line  have  yet  to  be  obtained,  it  will 
not  be  opportune  to  hold  the  conferenoe  suggested  by  the  pro* 
motors  of  the  light  railway  until  the  questions  of  incorporation 
have  been  sett  lea,  and  the  additional  tramways^  the  layin?  of 
which  wilt  be  proceeded  with  as  quickly  as  possible^  have  been 
completed." 


FORTHCOHING  EVENTS. 


Feiuay,    May  6* 
Sofwl    tnsMtutlnti.— Albemarle ^Btreetj     at    9     p.m.,     '^ Living 

Crystals,"  by  Edward  A*  Minchin. 
Iron  and  ftt^el  Inatlftite»— At  I0«30  &.m.,  at  the  Institution  of 

Civil  Engineers,  general  meeting  for  dleoassion  of  the  papers 

listed  in  previous  issuer. 
Uumtnttom  of  Junior  Snglnoera.  —  At  8  p.m.,  at  the  Westminster 

Palace  Hotel,  ''  Evaporative  Condensers  and  Independent  Air* 

Pumps  for  same/*  by  Mr.  Harry  Fraser* 
MoNBAT^  May  9, 
8oel«tj  ef  Arti^— At  8  P-m.,  second  of  a  series  of  four  CmaU^ 

lectures  on    *' The    Electric    Locomotive,"    by    Prof.    Caras 

Wilson, 
Neniittra  Seeletr.— At  Palatine  Hotelf   Mancbeeter,   at  8  p.iiu 

'*  Electric  Elevators^"  by  Mr,  W.  C.  C.  Hawtayne. 

TtriSDAY,  May  10, 

Boiits«n  Bootety,— At  11,  Chaodos^street,  at  8  p.m,,  "Notes  on 
a  New  Induction  Coil*'  (with  demonstration),  by  Mr*  A* 
Apps.  M.LE^E. ;  and  '*Some  Notes  on  Contact  Breakers,"  by 
Dr  J«  Macintyre. 

InatltntkMi  of  jottlor  Snglaeertt.  —  At  7  p«m»,  visit  to  Messrs. 
Brim*s  Oxyi^en  Works^  Horseferryroad,  Westminster,  to 
inspect  Dr,  W«  Uampson's  self -intensive  refrigerator  for 
gases. 

Wkdkksday,  May  IL 

Sleety  of  ArtB,'-At  8  p,tn.,  "  Water  Gas  and  its  Applications/' 
by  Prof,  Vivian  B,  Lewes. 

Rof&l  Socdaty.— Annual  convena^ione,  Burlington  House^  at  9. 
Thursday,  May  12, 

ImitttaMoii  af  Kleetrloal  Snftueera^^At  Society  of  Arts,  ab 
S  p.m.,  the  conclusioa  of  discussion  on  Mr.  Andrews's  paper,  if 
not  finished  yesterday  ;  and  new  papers  on  **  The  Registra- 
tion of  Small  Currents  used  for  Electric  Lighting  and  other 
Purposes,"  by  A.  &.  Gibbingi ;  and  on  *' A  Magnetic  Balanco 
for  Workshop  Test  of  Permeability/'  by  ProfTj.  A.  Ewing, 
F.  R.  £3* 

Boyal  fnatltnttoti,  Albemarle  street. —At  3  p^m«,  the  Right 
Hon.  Lord  Rayleigh,  M.A.,  D.C.L.,  LL.D.,  F.E.S.,  on 
* '  Heat.  *'    First  lecture  of  three^ 

Fkiday,  May  13. 

Reyal  InatltaitoA,  Albemarle  street*  —  At  9  p.m.,  ''Eecent 
Experiments  on  Certain  of  the  Chemical  Elements  in  Relation 
to  Heat,"  by  Prof.  W.  A.  Tilden,  D.Se.,  F,E.S. 

I>liyato«i  Sontety.— At  Burlington  House,  at  5  p.m.,  "Galvano- 
meters "  (Part  ILh  by  Prof.  W.  E,  Ayrton  and  Mr,  T.  Mather, 

XleoiriHauiiioalo.— At  2S,  Viotoria  str^t,  at  4.30  p.  e&,  annual 
general  meeting. 


told  them  that  some  carping  biisj bodies  in  the  West  of 
London  had  pretended  to  l>olieve  that  the  Zurich  incident 
bod  rung  the  death-knoll  of  the  trolley  system  of  electric 
triuniirays  traction.  ''  Forgive  them,  monsieur/'  one  said  ; 
**  they  know  not  what  they  do.  But  is  it  not  funny  '(  We 
inaugurated  another  electric  tramway  in  Zurich  only  last 
week  !  " — Vour8»  etc.,  J,  CurruN  RoMlNsuN, 

Ziirich,  April  28,  1898. 


SOLENOIDS. 

SiK, — I  am  desirous  of  making  three  solenoids  of  the 
following  siiea  and  powers,  and  should  l>e  very  glad  of  any 
information  regarding  the  size  of  iron  cores  and  the  number 
of  ampereturns  necessary.  One  solenoid  is  required  to 
lift  Jib.  weight  2 in.  high,  with  a  voltage  varying  from 
05  to  120 ;  another  solenoid  is  required  to  lift  \w.  2in. 
high,  with  a  ourrent  varying  from  100  to  800  iimperea  ; 
And  the  third  is  required  to  lift  20lb.  4in.  high,  with  a 
current  varying  from  100  to  800  amperes.  If  any  elec 
trician  could  give  me  the  desired  information  (if  only 
approximately)  I  would  be  greatly  obliged.— Yours,  etc., 

Manchester,  May  4,  1898,  W.  II.  B. 


THE  DISTRlBUriON  OF  ELECTRICAL  ENERGY  IN 
PARIS. 

BY  J*    LAFFARGUE. 

{Cmtinued  from  page  523.) 

Amongst  other  generating  stations  in  the  interior  of 
Paris  there  are  the  works  at  the  Rue  de  Bondy»  those  at 
the  Rue  d'Alexandrie,  those  at  the  Quai  de  la  Loire,  and 
those  at  the  Abattoirs.  In  the  works  at  the  Rue  de  Bondy 
there  are  four  Belleville  boilers,  giving  5,300lb.  of  steam 
per  hour ;  three  Belleville  boOers,  giving  4,8001b.  of  steam 
per  hour ;  two  vertical  Weyher  and  liichemond  triple- 
expaDsion  engines ;  one  horizontal  Farcot  steam-engine, 
of  600  h.p. ;  two  Lival  turbines,  ei^ch  of  300  h,p.  The 
di^TeretU  steam-engines  respectively  actuate  two  Desroziers 
dynamos,  of  97*5  kw.  at  130  volts  j  one  Desroziers,  of 
400  kvr.  at  130  volts ;  and  two  sets  of  two  Gramme 
inachines,  of  100  kw.  at  120  volts,  A  battery  of  75 
accumulators  of  the  Soci«^t^'  des  Metaux,  having  acapacity 
of  2,000  ampere  hours,  allows  of  a  discharge  of  500  amperes. 
The  works  at  the  Rue  d'Alexandrie  contain  four  Belleville 
boilers,  yielding  3,5001b.  of  stenni  per  hour  ;  two  boilers  of 
the  same  manufacturer,  yielding  4, 4001b.  of  steam  per 
hour  ;  five  verticid  triple-expansion  Weyher  and  Richemond 
engines,  of  which  four  directly  actuate  a  Desroziers  dynamo, 
of  97*5  kw.  at  130  volts,  at  160  revolutions  per  minute  \ 
and  one  works  by  belting  a  similar  dynamo,  at  260  revolu- 
tions per  minute  ;  and  a  Laval  turbine  of  300  h.p.,  working 
two  E>esro/,iors  dynamos.  The  works  contain  also  a  battery 
of  70  accumulators,  of  a  capacity  of  2,000  ampere-hours. 
In  the  La  Villette  station  there  are  two  Belleville  boilert, 
two  vertical  steam-engines  similar  to  the  above-mentioned 
of  ISO  h.p.,  two  Desroziers  dynamos  of  97  5  kw.,  and  a 
battery  of  accumulators  of  70  cells  yielding  1,400  ampere 
hours.  The  station  at  the  Abattoirs,  having  machinery  of 
200  kw.  capacity,  is  specially  used  to  supply  electrical 
energy  within  the  Abattoirs. 

The  stations  of  which  we  have  just  spoken — those  of  the 
Rue  de  Bondy,  of  the  Rue  d'Alexandrie,  of  the  Faubourg 
St.  Denis,  of  the  Boulevard  Barb^s,  and  of  the  Quai  de  la 
Loire^are  all  connected  in  parallel  for  the  supply  of  a 
distributing  network  of  two  conductors.  From  each  of  the 
works  proceed  a  certain  number  of  feeders  which  are  con- 
D6et^  at  varioui  Dointi  with  the  distributing  network. 
The  generating  macnines  of  the  rotary  transformers,  or  the 
ftpparatUN  in  connection  with  the  transformers  for  diphasod 
currentfi  receiving  the  current  after  transformation,  arc 
eofiEiected  in  parallel  with  the  'bus  bars.  The  distribution 
is  everywhere  effected  by  means  of  naked  copper  con- 
duetors  supiiorted  by  |>orcelaio  inaulators  within  concrete 
•obways. 

Tbe  Boci^te  d'EcUiimgo  ct  de  Force  has  plant  at  ita 
worJn  of  4^10  kw.   capacity,   of  which    3,820  ii  from 
r  Ao^  290  from  accumulators.     At  the  end  of  1896 


the  number  of  arc  lampe  for  which  eurreoi 
amounted  to  3.257,  and  the  number  of  in^and^eeeiil  laap 
was  60,594.  The  total  length  of  mains  extended  loSt  n. 
The  total  distribution  of  energy  for  the  ymx  wm  IpSSMM 
kilawatt-hours  ;  the  average  price  was  6d,  per  tinik  IW 
total  power  used  for  lighting  amounted  lo  2,450  kw.  TW 
motors  for  various  purposes  numbered  134yabaofUw  ^  WmI 


power  of  331  kw. ;  and  the  motors  for  workiag 

eight  in  number,  absorbing  a  total  power  of  37  kw.    Th* 


h^\ 


total  power  installed  for  the  supply  ol  moi^in 
368  kw.    This  company  poaeeaaee  in  Paris,  «i  m  haw 
seen,  works  of  but  limitea  capability  and  exI^odL^ 
works  were  initially  established  in  1888  and  IMi|t 
it  was  a  question  of  lighting  by  electricity  the  " 
the  Ambigu,  and  the  other  neighbouring  LheftlTi& 
were  afterwards  utilised  when  the  conc4)ailon  for  *' 
electricity  was  granted  in  1889,     At  that  Period  it 
necessary  to  can*}  out  promptly  the  electric  lighling 
boulevards.     At  weak  points  of  the  sector  it 
sufl&cient  to  put  up  rotary  transformers,  worked  hjr 
of  the  power  transmitted  by  continuous  cttiretita 
St-Ouen  works. 

The  Soci6t<:«  d'Eclairage  et  de  Force  haa  now 
to  adopt  another  system.     It  has  undeitakio  tin 
mission  of  energy  by  diphased  curreoUi  oiiiig  tilt 
nators  of  Hutin  and  Leblanc,  and  the  tpedal  Inuiifo 
of  the  same  makers.     The  ^ectrical  energy  nsp^liftd  In  lb« 
Nord  and  La  Chapelle  Railways  is  thus  transmttML  ^  Wa 
have  seen  that  a  similar  trial  uf  this  mode  of 
has  been  made  at  the  central  station  of  the  Roe  da 
Saint  Denis* 

La  Compagnic  d*Jir  Comprim4  4  fBUehieiii,  ^ki  ifci 
outset  this  Parisian  company  had  at  their  dispo«at  tw<o 
works— ^ne  established  at  the  Boulevard  Richanl  Leaotf 
and  the  other  Rue  Saint-Fargeau.  These  two 
supplied  with  a  certain  number  of  SOO-volt 
nee  ted  in  series,  giving  1,500  volte,  and  two 
coupled  for  the  supply  at  3^000  volte  o(  a  uttwori 
prising  SO  substations  with  accumulaCori  (Ualviblltad 
Paris.  Each  sub  station  then  constituted  a  ipedit 
for  secondary  distribution.  Only  three  of  tlitt 
stations  are  now  in  existence,  and  Khvm  are  Hill 
from  the  works  at  the  Boulevard  Richard  Lenoir  {\^ 
and  from  those  at  Saint-Fargeau  (1,300  kw,).  *~ 
sub  stations  are  shortly  to  disappear,  and  to  be 
the  system  of  distribution  now  to  be  deiciibod.  II 
be  mentioned  that  the  high-tension  circuit  b  atlll 
to  a  sub-station  at  present  utilised — the  SL  Rodi 
station,  where  it  supphes  12  rotary  tnuuformen  of  BO 
and  four  of  40  kw,  at  120  volta,  Tbifi  an  al«» 
reserve  stations,  with  motors  workuig  hj 
at  the  Bourse  du  Commerce  and  at  the  Boo  cloi 

The  distribution  is  at  the  preeent  lioie  jBwIod  in 
by  means  of  a  network  of  fire  wires  oonaoeltd  wX 
points  to  sub-feeders  proceeding  from  ilw  two 
at  the  Rue  Su-Roch  and  at  the  Rue 
two  substations  are  themielvee  aupplied  eodi  bj 
three  feedertof  1,000  sfpiaremillimetroiaectloofnmthi 
central  station  at  the  Quai  Jemmapoi  (Fig.  &).  Thii  al 
is  established  on  the  buiks  of  the  Satmlklonitt  GaaoL 
front  are  the  officee,  and  to  the  lofti 
ground  6oor  to  tbe  second  storeyi  an  to 
ing  shop,  a  testing>room,  and  the  aocBiwnlainrroom. 
work»,  proi>erly  speakine,  conatit  of  an 
tudinal  wing,  which  will  bo  of  the  aaj 
240ft.  when  all  the  machines  art  inatoHid  The 
45ft.  On  the  ground  floor  ia  tbe  iiig}iio-roooi»  w! 
36ft.  in  height.  At  present  it  ooiiImim  f to  OocCw 
engines,  of  the  vertical  compound  %f^  of^  IfMO 
conatructed  by  tbe  Soci^t^^  Xlaadomio  do 
M^caniques  at  Belfort.  Tbeae  nuultbe^  fiifwiibod  at 
side  with  an  enormous  flywheel  of  ^1  lOM^  and  wilk  ^ 
small  auxiliary  steam-eogioQ  for  atarttng,  actiaifca  daraciiy* 
by  means  of  a  %\m  wheot  of  39  amS|  a  Afwamo^  wik 
external  collector  and  12  tutemal  ftiod  piilM^  W^^ 
750  kw.  at  500  volta,  with  70  ravolaiioiia  per  mmtk^ 
Two  other  similar  taaobtoei  ate  aboftlv  lo  &  inoiykl 
The  guaranteed  ooiiaitai|ilioa  of  iMm  li  lilk  por  bcibi 
horse  power  hour. 

The  switchboard  ia  ftxod  at  tbe  ood  of  Ibo  rooSi,  inoB  a 


im^mtA 


nmnm  uaaai.  ^m 
poMiig  fami  ^^^1 
Wfaudarea^S 
iklOMOOii.    IT^ 
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I  pUtlorm  at  the  height  of  the  first  floor.     Each  machine  is 

^  |irovided  with  a  panel,  to  which  are  attached  the  measur- 

'  ing  and  regulating  apparatus.     All   the  iufitructiotis  are 

gireo  by  means  of  optical  signals,  made  with  iDcandeaceot 

Ikmpt  of  different  colours  placed  near  the  machines,  and 


having  a  fire-grate  surface  of  100  square  feet,  giving,  at  a 
pressure  of  1701b.  per  square  inch,  about  6,6001b.  of  steam 
per  hour.  The  20  boilers  are  distributed  in  five  sets  of 
four  each,  each  set  having  its  own  chimney  flue  and  water- 
tank.     The  coal  is  located  in  the  false  roofs  above  the 
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Fia.  fn— Biigtoe-Roaio  al  the  QmA  Jsmtnmpet  SUtlon  (PtrliUii  Compreued  Air  CompftDy). 

boiler-room,  and  is  supplied  in  front  of  each  boiler  through 
hoppers  arranged  for  this  purpose. 

Parallel  with  the  first  building  just  described  is  a  second 
building  of  \es%  importance,  having  in  the  basement  a  gallery 


are  lighted  or  extinguished  by  the  electrician  in- 
according  to  the  switchboard  requirements.  All  the 
DOS  are  conuected  in  parallel,  and  the  switchboard  is 
by  means  of  two  'bus  bars  with   the  board  to 
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na.  6  ^Electricity  Worki  Kt  llallH  C«ntratei, 


tiich  the  feeder  terminals  are  attached.     On  this  board 

m  arranged  switches,  which  allow  of  the  current  being 

truioutted  to  the  feeders  either  directly  or  through  an 

id/OfUble  resistance,  according  to  the  requirements  of  the 

mtke.    On  the  first  floor,  above  the  machine-room,  are  at 

t&a  present  time  installed  20  multitubular  Belleville  boilers, 


from  which  proceed  the  cables,  and  on  the  ground  floor 
stores  and  a  shop  for  mechanical  repairs.  When  the  works 
are  completed,  this  last  building  will  1)0  located  in  the 
middle  ;  and,  on  the  other  side,  there  will  be  a  building 
similar  to  the  first-mentioned,  and,  like  it,  comprising  an 
engine-room,  with  10  engines  of  I,ZQ0\i.^.,^TL4%.\is^'%rt-\^ws^. 
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The  flUtribution  is  whoUj  carried  oat  by  means  of  lead- 
covered  armoured  cablea,  manufactured  hj  the  Soci^t^ 
Alsacienne  de  CoDstructions  Mi^caniques,  of  Belfort ;  they 
are  kid  directly  in  the  earth,  with  a  metallic  trellia  above 
them  to  give  warning  of  their  proximity.  Three  feeders, 
1,000  aqtmrc  minimetreH  in  section,  proceed  to  the  8aint 
Boch  sub  Bfation,  and  three  othera*  of  the  same  sectional 
area»  to  the  substation  in  the  Hue  Mauconseil. 

The  Saint-Hoch  sub-station  contains  two  batteries  of  280 
Tudor  accumulators,  yielding  2,000  ampere-hours  with  a 
current  of  600  amperes ;  and  one  battery  of  280  cells  by 
the  Soci<^t^  des  M<!itaux,  yielding  880  ampere-hours  with  a 
current  of  300  amperes.  Tbcse  accumulators  are  charged 
from  12  Thury  rotary  transformers  of  80  kw.,  and  from 
four  of  40  kw.  The  primary  conductors  of  these  trans- 
formers arc  supplied  from  the  high-tension  circuit  of  the 
Richard  f/enoir  and  Saint-Fargeau  works.  The  secondary 
circuits  are  coupled  in  parallel  with  the  feeders  at  500  volts 
from  Jemmapes  for  the  supply  of  the  sub-feeders  belonging 
to  the  five  wire  distribution.  The  sub-station  at  the  Rue 
Mauconseil  contains  four  batteries  of  280  accumulators 
from  the  Socint*^  {yonr  le  Travail  de  M^taux,  having  a 
capai'Ity  of  2,200  ampere-hours  with  the  maximtim  current 
of  300  amperes.  The  starting  point  of  the  two  stations  is 
at  the  sub-feeders,  with  itve  wires  supplying  a  network  of 
distribution. 

The  tot^il  power  at  present  at  the  disposal  of  the  Cie. 
Parisienne  de  I'AJr  Comprim<^^  is  3,600  kw.  at  the  Quai 
Jemmapes  works,  and  2.325  at  the  Richard  Lenoir  and 
Saint-Fargeau  works.  At  the  end  of  the  year  1896  the 
company  had  1,504  su'bscribers,  utilising  1,713  arc  lamps 
and  64,353  incandescent  lamps.  The  motors  for  various 
applications  were  90,  having  a  total  power  of  350  kw. ; 
there  were  in  addition  44  electric  lifts,  absorbing  a  total 
power  of  130  kw.  As  we  have  just  seen,  this  company 
haa  completely  transformed  its  system  of  distribution,  and 
has  definitely  adopted  that  with  five  wires.  The  two  old 
works  are  still  in  existence  ns  well  as  a  few  sub-stations, 
but  these  are  shortly  to  disappear.  In  any  [case,  the  new 
central  station  at  the  Quai  Jemmapes  constitutes  a  really 
magnificent  works  which  is  very  well  conducted. 

Th^  Muniniml  J^orh  ai  tht  Hdle,i  Ccntrdis^—The 
municipal  worics  for  the  Central  Markets  were  installed  in 
1889  in  the  basements  belonging  to  the  latter  for  the 
purpose  of  providing  electric  lighting  for  the  Halles,  and 
alto  to  carry  out  some  tentative  distribution  outside 
(Fig.  6).  The  works*  contain  in  the  boiler-room  six 
BcUevillo  boilers  giving  3,300lb,  of  steam  per  hour  at 
the  pressure  of  210lb.  per  square  inch.  In  the  machine 
room  there  arc  three  vertical  Weyher  and  Richenion<l 
triple  expansion  engines  of  150  h,p.  at  160  revolutions  per 
minute.  Theae  actuate  by  beltingsix  Kdtson  bipolar  dynamos, 
yielding  40  kw.  at  120  volts  at  the  speed  of  600  revolutions 
per  minute.  The  cables  from  the  machinee  are  first  connected 
to  ft  special  switchboard  for  coupling,  and  then  to  a  switch 
board  for  the  feeders.  Two  of  these  supply  the  lighting 
to  the  Kalles  Centrales,  consisting  of  245  arc  lam^  of  Hve 
and  ten  amperes  and  743  incandescence  lamps.  The  other 
feeders  lupply  the  distributing  network  established  in  some 
of  the  nei^HlMiuring  streeu  to  meet  the  requirements  of  a 
few  subscribers  and  tboeo  of  public  lighting,  notably  tbiit 
of  the  souare  of  the  Tour  St.  Jacques  and  that  of  the 
Boolevara  Sebastopol,  which  has  recently  been  lighted 
from  the  Rue  de  Rivoli  to  the  Rue  KtienneMarcel  The 
distribution  is  elTected  by  means  of  insulated  cables  carried 
by  lateral  insulators  within  concrete  subways,  and  also 
by  means  of  lead  covered  and  Armoured  cables  laid  directly 
in  the  ground,  A  trial  of  distribution  by  alternating 
currents  nas  also  been  made.  The  installation  comprises 
within  the  works  three  horizontal  Leconteux  and  Garnicr 
aeginet,  of  170  h.p.,  of  the  Corliss  type,  with  tandem 
eoodenser  The  speed  is  180  revolutions  per  minute.  Vkch 
of  these  mjfcc bines  actuates  by  memns  of  belting  a  Ferranti 
ftltsmator  of  HO  kw.  at  2,400  volts,  working  ut  530  revo> 
IttlMMia  per  minute.  A  special  countershaft  has  been  insuUed 
which  allows  two  steam  engines  each  to  actuate  during  the 
day  two  Desroxters  dynamos  of  42  kw.  at  170  volts  for  the 
mrpOM  of  charging  two  batteries  of  72  accumulators  of  the 
BoJmk  dos  MitAUX  having  the  capacity  of  2,000  ampere 
hours.  (To  0$  c&iMnwed,) 


QUESTIONS  AND  ANSWERS. 


Under  this  heading  we  insert  questiotia  and  m 
of  a  practical  character  relating  to  ceotral-itntioii 
tramway  work,  or  construction  work  \  and  for 
able  question  offer  one  shilliny^  and  for  tht 
tion  of  any  (question  we  offer  tm  shUUngi,  W< 
give  five  shdlings  for  every  other  answer  we  prinU 
answers  to  any  question  should  lie  sent  witJhin  10 
after  the  question  has  appeared,  and  thoiild  be  wrill 
one  side  of  the  paper  only.  We  would  call  the  atH 
of  those  sending  in  answers  to  the  fact  thjkt  the  tm 
of  any  sketches  sent  in  is  considered  when  nmrklii 
relative  values  of  these  answers,  Queaiioiia  iit»jr  1m 
at  any  time. 

gcasnoim. 

60.  Whftt  are  the  relative  advantAge^  i^iid  <li«»dvaxit«f«i 
electric  and  steam  driven  builur  fi»«il   |iuisip 
Give  figures  i—  VV,  VV,  A, 

61.  Give  det&iU  of  a  test  fur  etfieieoey  and  »i 
uf   any  one  dynamo  or  alternator  coupled   to  a 
engine,    seleottng  a   teat    on  which  yi^u  were    pan 
engaged  ?— P,  T. 

AXSWKUS* 

(^lesiiim  No.  55.— Largo  buildings  ara  lomalimei 
three  mains  taken  directly  from   the  three  la 
supply  circuit,  each  houte  main  having  iim 
U  the  fuse  of  the  middle  houae  main  gP^iw 
uf  lampa  being  burned  up  if  the  two  uk" 
wire  supply  in  the  huute  be  tinet)itaUj 
this  danger  be  beat  avoided  1 

Best  Jnsum  to  No,  55  (auxtfdW  10*) — Tbi 
and  reliable  method  of  dealing   wttli   the 
abolish  the  fuse  on  the  middle  wire  altDgeCher. 
this,  cerUiin  safety,  at  kmst,  is  secured  aff^dnn  lli«] 
out  of  the  lamps,  no  matter  how  uotresuy  loaJ^'^ 
circuits  are.  The  reason  for  this  is  evident  from  1 


Wia4«»6 


flits 


^Tl 


for  it  wilt  be  seen  that  so  long  as  the  muddle  wim  < 
hou^e  service  has  connection  with  the  mi«ldk  witej 
house  wiring,  then  the  pressure  between  the  i 
middle  wire  and  either  of  the  two  outside  wiraa^ 
exceed  that  between  the  neutral  and  one  of  the 
the  street  mains,  which  iS|  say»  100  rolta. 
the   two  outer  mains  are,  of  course,  of  sa 
carry  the  load  on  each  side  of  the  tysteii 
in  all  cases  are  general  tv  arranged  lo  mrry  i 
possible  equal   loads.     Now,  if   tbers   were  an' 
current  on  one  side  of  the  system,  the  fuse  m 
mairt  belonging  to  that  side  would  be  blowo« 
of  the  supply  on  that  side,  whilst  tlie  opjMMIi 
he  unaffected. 

Turning   to   the  original   metliJod«  with  a  fn 
middle  wire  (which  fuse  would  lie  made  ibe 
would  l>e  blown  first,  and  the  lampi  tm  thm 
the  etyxtem  would  receive  an  incrcat«d 
possibility  of  being  burnt  out  or  blach 
above  consiilcmiions  it  will  be  aeeii  ibu  bjr 
in  the  middle  wire,  tli     '     _   r  nf  Umpa  f 
avoided,  and  th)it  sb*  rtctti-att  Q 

it  is  cut  off  without  dutui  bmg  tlM  cAhm 
takifu  inU)  account  that  when  one  ikb  M  esift  < 
wire   has  ihttn   to  carry  the  full  citmol 
other  aide,  and  7iccording)y  ihould  be  ol 
capacity.— S.  J.  M. 

Answer  to  No,  55  (awirdM  Si.).— In  octter 
the  lamps  can  get  burned  up  when  tlie  i 
I  8up{K>ee  there  are  10  lamps  on  belwwii  %W9 


ibu  bjr  kATiofl 
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amps  on  between  the  other  two ;  then  if  there  is  a 
of  200  volts  between  the  two  outers,  there  will  be 
B  across  the  10  lamps  and  only  20  volts  across  the 
hence  the  10  will  have  their  filaments  burned  up. 
oads  on  the  two  sides  were  fairly  equal  when  the 
'use  went,  then  the  supply  would  continue  prac- 
naltered.  It  is  only  dangerous  to  the  lamps  when 
}  are  very  unequal.  The  question  naturally  arises 
it  is  necessary  to  have  a  fuse  on  the  middle  main 
[f  the  potential  of  the  middle  main  of  the  service 
rere  zero  or  nearly  zero,  of  course  there  would '  be 
for  a  fuse,  but  as  in  practice  it  is  often  50  volts  or 
>ve  "  earth,''  it  is  necessary  to  have  one.  A  bad 
the  centre  main  is  the  only  cause  that  would  make 
blow,  and  although  such  an  event  is,  comparatively 
:,  rare  as  compared  with  ordinary  short-circuits 
the  mains,  yet  it  would  never  do  to  run  the  risk 
merely  for  the  saving  of  the  cost  of  a  few 
Again,  as  the  middle  fuse  very  rarely  blows,  the 
to  secure  the  safety  of  the  lamps  must  be  a  very 
d  simple  one.  Electromagnetic  cut-outs  to  prevent 
i&ge  between  the  mains  ever  rising  20  per  cent, 
e  normal  voltage  would  be  effective,  and  might  be 
iiisidering  if  for  any  reason  "  earths  "  were  often 
^  on  the  middle  main.  In  ordinary  cases,  however, 
lary  trade  custom  of  putting  a  thicker  fuse  on  the 
ban  on  the  outers  is  to  be  preferred.  This  practice 
muzzling  at  first  to  the  theoretical  electrician,  as  he 
ys  been  accustomed  to  consider  that  the  middle 
\T  of  a  three-wire  system  should  have  a  less  section 
ler  of  the  outers,  and  hence,  carrying  less  current, 
ave  a  smaller  fuse.  In  order  to  avoid  having  lamps 
»Qt  it  is  best  to  make  the  middle  fuse  1|  times 
larger  than  the  outer.  This  rule  obtains  official 
in  Germany,  as  the  following  extract  from  the 
wiring  rules  shows :  "  In  installations  on  the  three- 
tern  the  fuses  of  the  middle  wire  must  be  1^  times 
of  the  fuses  of  the  outer  wires." — J.  C.  R. 


rto  No.  55  (awardtd  bs  ), — Where  the  supply  is  on 
3e-wire  system,  it  is  usual,  when  wiring  large 
s,  to  divide  the  middle  wire  into  two  branches, 
ing  its  separate  fuse  and  leading  off  with  one  of 
r  wires,  say  the  positive,  to  one  floor  or  section  of 
ling,  the  other  going  with  the  negative  wire  to 
section.     As  shown  in  sketch,  there  will  be  in  all 


Q  fnses  and  switches.  Anv  fuse  blowing  will  only 
te  lamps  on  its  own  side,  and  it  can  be  safely 
by  opening  the  switch  connected  with  it.  Fuses 
be  put  in  for  each  lamp  or  group  of  lamps,  but  it 
s  better  to  divide  the  middle  conductor,  as  the 
ire  j;hat  some  of  the  lamps  will  be  burnt  up  before 
go,  not  to  speak  of  the  trouble  of  replacing  the 
fuses. — J.  K. 


No.  56. — Give  your  reasons  for  and  against  the 
ice  of  taking  pupils  in  central  electric  light  stations. 

Inswer  to  No.  56  (auxirded  105.). — The  question  of 
ipils  in  a  central  station  must  be  looked  at  from 
to  of  view — viz.,  that  of  the  employer  and  that  of 
— and  we  will  take  the  case  of  the  employer  first, 
ider  the  advantages  or  otherwise  of  taking  pupils. 
8t  place,  there  is  the  premium,  which  may  be  quite 
ration  in  a  small  station.  This  is  taken  as  revenue 
companies  or  corporations,  but  the  usual  way  is  to 
Jiief  engineer  a  smaller  salary  and  allow  him  the 
of  taking  pupils.  Then  there  is  a  saving  in  wages, 
t  pupil  can  be  put  to  do  testing,  etc.,  in  place  of  a 
nan ;  and  thinlly,  a  pupil  should  make  a  useful 
near  when  bis  time  is  up,  as  he  will  know  the 
kcnoughly,  and  having  learnt  all  his  practical 
ire  be  can  be  kept  on   at  a  small  salary,  as 


he  would  probably  find  it  difficult  to  obtain  a  post 
elsewhere.  The  disadvantages  of  having  pupils  in  a 
central  station  are  that  they  cannot  be  depended  upon ; 
they  come  in  at  all  hours,  stay  away  without  leave,  and 
they  always  want  to  leave  a  job  before  they  have  learnt  to 
do  it  properly,  besides  which  they  generally  spoil  a  good 
deal  of  gear  with  experiments,  and  they  take  up  the  men's 
time  by  asking  questions  and  getting  in  the  way. 

Looking  at  the  matter  from  the  pupil's  point  of  view, 
we  find  that  he  has  plenty  of  time  to  study  thoroughly  the 
practical  part  of  electric  lighting,  and  that  after  he  haa 
served  his  time  he  is  almost  certain  to  be  made  a  shift 
engineer  if  he  has  shown  ordinary  ability  and  stnck  to  his 
work,  as  he  will  be  well  up  in  the  running  of  that  particular 
station,  and  therefore  of  more  use  than  an  outsider.  But 
for  all  this,  to  send  a  boy  to  a  central  station  as  a  pupil 
is  certainly  not  the  way  to  make  a  good  electrical  engineer 
of  him,  as  electric  lighting  is,  after  all,  only  a  branch  of 
mechanical  engineering ;  a  good  general  engineering  works 
is  the  proper  place  in  which  to  train  a  lad  to  be  an 
engineer.  There  he  can  go  through  the  different  shops,  learn 
how  to  handle  tools  and  how  to  deal  with  different  metals, 
and  also  the  best  way  to  erect  or  repair  machinery,  and 
after  he  has  been  four  or  five  years  in  the  shops  and  two 
or  three  years  in  the  drawing  office  he  should  (if  he  wishes 
to  become  an  electrical  engineer)  go  for  a  year's  course  to 
some  good  technical  school,  where  he  will  be  taught  the 
theory  of  electricity  and  also  the  use  of  instruments  and 
how  to  test  mains  for  insulation,  etc.  He  will  then  find 
it  an  easy  matter  to  get  a  post  as  a  shift  engineer  at  some 
central  station,  as  engineers  are  often  taken  on  who  know 
nothing  whatever  about  electric  lighting,  as  long  as  they 
have  had  good  mechanical  experience,  as  this  is  what  the 
Board  of  Trade  is  most  particular  about.  An  engineer 
trained  in  this  way  will  have  a  very  good  chance  of  getting 
charge  of  a  station  after  a  few  years  of  shift  work,  whereas 
a  man  who  has  had  all  his  practical  training  in  a  central 
station  is  generally  looked  upon  as  a  mere  electrician,  and 
unless  he  is  very  smart  can  only  command  a  small  salary. 
There  is  not  enough  engineering  in  an  ordinary  station  to 
enable  a  lad  to  learn  the  practical  part  of  mechanics ;  he 
will  perhaps  get  a  smattering  of  fitting  by  assisting  in 
repairs,  but  will  have  no  opportunity  of  learning  anything 
about  turning,  patternmaking,  or  moulding,  and  wiu 
probably  get  little  or  no  drawing  to  do,  so  that  at  the 
end  of  his  pupilage,  unless  he  has  made  exceptional  use  of 
his  opportunities,  he  will  be  only  qualified  to  take  a  place 
as  a  switchman  or  wireman,  as  many  a  pupil  has  found  to 
his  cost :  and  even  if  he  really  is  qualified  to  take  charge  of 
a  station  it  will  probably  be  a  difficult  matter  for  him  to 
get  a  post,  as  people  generally  want  a  man  who  has  been 
through  the.  shops  and  had  drawing-office  experience  as 
well 

Of  course,  these  remarks  will  not  apply  to  a  lad  who 
has  got  a  real  talent  for  engineering,  as  the  way  such  a  lad 
is  trained  will  make  very  little  difference  to  his  future 
prospects.  At  the  worst  it  will  only  delay  him  for  a  year  or 
two,  but  this  talent  is  only  possessed  by  about  one  engineer 
in  ten.  The  majority  have  to  be  content  to  plod  steadily 
along  without  making  any  mark  in  the  world,  and  conse- 
quently the  way  they  are  trained  for  their  profession  is  of  vital 
importance  ;  and  their  parents  or  guardians  should  be  most 
careful  to  let  them  have  as  good  a  training  as  possible. 
I  would  advise  anyone  who  wishes  to  make  his  son  an  elec- 
trical engineer  not  to  send  him  as  a  premium  pupil  to  a 
central  station,  but  to  a  works  where  electrical  machinery 
is  made.  After  he  has  been  through  the  shops  and 
drawing  office  there  he  will  probably  be  sent  out  to  superin- 
tend the  erection  of  machinery  at  new  stations,  and  if  he 
does  this  well  he  will  very  likely  have  the  post  of  chief 
engineer  offered  to  him  by  the  electric  lighting  company  or 
corporation  to  whom  a  new  station  belongs.  This  is  how 
a  very  large  number  of  engineers  now  in  charge  of  central 
stations,  or  holding  good  positions  in  the  electrical  world, 
have  obtained  their  posts. — E.  S. 

Answer  to  No.  56  (awarded  55.). — In  answering  this  ques- 
tion, I  do  not  propose  to  distinguish  between  the  two  cases 
where  the  central-station  authorities  (whether  a  company 
or  a  corporation)  or  the  central-station  eng;ineer  himself 


benefit  by  tbe  premium  paid.  In  aome  few  cages  theae 
premiums  are  alio  wed  to  go  into  the  pockets  of  the  central 
station  engineer,  though  one  can  only  conclude  that  this  is 
taken  into  account  in  nxing  the  salary  of  the  engineer.  The 
obvious  advanUge  in  a  premium  pupil  is  the  income  derived 
from  his  annual  premiumt  together  with  a  small  saving  of 
from  £25  to  £50  per  annum  in  the  way  of  salary^  which 
would  have  to  be  paid  lor  the  work  done  by  the  pupil  The 
disadvantages  are,  boweveri  equally  obvious,  and  it  is  at 
once  apparent  that  one  cannot  get  the  same  useful  work 
out  of  a  pupil,  who  has  paid  to  learn  what  be  can  and  to 
use  the  time  as  much  to  his  own  advantage  as  possible, 
that  one  can  get  out  of  a  paid  servant,  even  if  their  expe- 
rience and  abilities  are  ecjual.  In  the  tirat  place,  ii  is 
always  difficult  to  rely  on  a  premium  pupil  for  keeping 
punctual  hours  ;  then  he  wilt  consider  himself  entitled  to 
days  "off  "or  to  somewhat  lengthy  holidays;  and,  fifially,  he 
is  apt  to  turn  up  his  nose  at  jobs  which  do  not  suit  him, 
and  over  which  he  does  not  consider  that  be  will  be  learning 
sufficient.  It  may  be  argued  that  I  have  given  the  premium 
pupil  a  very  b/id  character,  but  I  think  that  some  of  these 
points  are  always  present — to  a  greater  or  less  degree — ^in 
all  pupih  thiit  have  paid  to  learn,  thus  making  them 
"unreliable,"  There  is  no  doubt  but  that  useful  work 
eaii  be  got  out  of  a  premium  pupil  in  the  way  of  testing 
meters,  plant,  or  cables,  though  they  cannot  be  of  much  use 
in  the  way  of  running  tbe  stition  itself,  or  in  taking  ashift, 
ftg  it  is  a!wa\s  risky  to  entrust  expensive  machinery  to 
inexperienced  men. 
The  central  station  work  premium  pupils  are  not  of  so 

?'eat  an  advantage  as  they  are  with  manufacturing  firms, 
be  premium  pupil,  often  a  gentleman's  son  holding  a  good 
position  in  some  part  of  the  country,  is  useful  sometimes 
in  filling  vacvicies  as  a  represenUuive,  and  is  able  to  be  of 
use  to  his  firm  by  means  of  his  infiuenco.  This  point  does, 
however,  not  tell  in  his  favour  when  a  central  station  is  in 
question.  It  is  difficult  to  believe  that  it  can  be  satisfactory 
to  any  supply  company  to  take  premium  pupils,  as  far  as 

S;etting  the  work  done  cheaply  goes,  and  I  am  strongly  in 
avour  of  paying  the  pupil  a  small  weekly  wage  (without 
a  premium),  and  then  being  able  to  rely  upon  bim.  The 
only  case  in  my  opinion  where  a  premium  pupil  should  be 
taken  is  where  an  engineer,  possibly  well  up  in  other  subjects, 
wishes  to  acquire  an  insight  into  central -station  work.  He 
can  then  arrange  to  be  coached  by  the  central  station 
engineer  for  a  period  of  six  to  twelve  month s^  as  the  case 
may  be,  in  this  work  ;  and  as  the  trouble  falls  entirely 
upon  the  central-station  engineer,  it  would  appear  to  be 
only  fair  that  he  should  receive  the  premium,  and  look 
upon  the  pupil  as  a  private  matter.  That  pupils  should  go 
to  a  central  station  for  periods  of  two  to  three  years  with 
a  view  of  becoming  trained  engineers,  in  some  cases  straight 
from  college  and  without  any  previous  shop  experience, 
and  shoula  pay  a  premium  for  so  doing,  is  waste  of  time 
and  money  to  themselves  and  of  little  advantage  to  the 
eentral  station  authorities, — £.  T,  F. 

Anstttf  to  No.  56  (awarded  tit,). — In  answering  this  qties- 
tion  it  is  presumed  that  the  querist  m**ant  it  to  be  looked 
at  from  both  |K>ints  of  view — namely,  from  the  standpoint 
of  the  engineer  and  also  that  of  the  pupil.  Jjooked  at  in 
the  former  light,  the  practice  has  much  to  recommend  iL 
In  small  stations,  if  adopted,  Ixith  iho  management  and  wages' 
ooata  can  be  very  much  reduced,  as  probably  a  good  pupil 
who  has  had  both  a  college  training  and  has  also  been  in  a 
workshop  is  quite  caoanlo  of  fulfilling  the  duties  that 
ordinarily  would  devolve  upon  an  assistant  In  this  is 
includetl  all  the  testing  work  in  connection  with  the  mains, 
plants  and  general  apparatus  of  a  central  station ;  also  drawing 
and  clerical  work,  which  from  its  technical  nature  could  not 
be  performed  by  an  ordinary  clerk,  work  which  pupils  from 
their  earhr  theon^tical  training  are  eminently  fitted  to  per 
form,  ancf  which  if  not  done  by  them  would  require  the 
services  of  a  well  paid  assistant  If  a  renuisite  number  of 
pupils  are  employed,  the  servicer  of  switchboard  attendants 
can  be  disi^ensed  with,  as  in  the  early  stagee  of  a  station 
probalilv  a  pupil  would  oerform  the  duties  as  well  and  even 
tMtter  than  a  paid  attendant,  because  he  would  have  a  good 
theoretical  knowledge  to  help  him,  whereas  the  paid  man 
of  the  type  usually  obtained   (for  the   wage   ordinarily 


offered)  would  not  have  had  a  very  eiBcient 
larger  stations,  of  course,  these  lines  could  not  bti 
the  letter,  as  the  responsibilities  in  coaiieeti0ii '  *~~ 
of  a  switchboard  attendant,  for  instanee,  are 
assumed  by  a  young  pupil  knowing  comparmttf 
the  routine  of  a  central  station  ;  but  if,  say»  tba  i 
charge  of  each  shift  has  a  pupil  placed  nndcr  him,  i 
of  time  the  latter  will  become  quite  fitted  to  U ' 
neer's  place  in  the  event  of  his  abienee.     B| 
a  suitable  number  of  men  would  always  he  at  I 
into  the  shoes  of  the  assistants  and  junior  Mif" 
latter  gradually  leave,  and  thus  the  necessity 
perfect  stranger  into  the  station  would  be  sfj 
although  he  might  be  thoroughly  oompetent^  tl 
some  months  to  initiate  into  the  wavs  of  tbe 
salary  of  the  engineer  is  very  suitably  supple 
the  premiums  of  the  pupils.     Here  it  might  be  I 
out  the  unfairness  of  the  assistant  engineer 
portion  of  this,  since  it  is  upon  him  that  the  i 
the  work  of  teaching  the  pupils  devolves, 
the  system  is  a  legitimate  and  very  suilalil^j 
filling  up  the  ranks  of  central-station 
selecting  them  from  any  source  in  tbe  same  1 
as  has  prevailed  in  the  past. 

Now,  viewing  the  practice  from  tbe  pupifi  1 
It  gives   him   an   introduction    into    a 
undoubtedly  is  becoming  more  and  more  < 
other  branches  of  engineering,  and  the 
can  only  be  learnt  by  being  actually  on  its  staff. 
an  opportunity  of  learning  in  a  comparatively  i " 
all   the   work   in   the   different  deDtrUDimts  ol 
station,  which  it  would  take  a  paid  official  "'" 
Unfortunately     this    course    is    not    alwayi 
pursued,  and  very  often  the   whole  of  a  puli 
services  are  utilised  on  switchboard  work  or| 
comparatively  menial  job,  the  manipuUtion  of 
a  very  short  time  he  gets  thoroughly  familiar 
which  very  often  entails  his  working  at  houn  '  ~ 
age  are  both  prejtidicial  to  his  health  and  mv 
debar  htm  from  getting  an  insight  into  work  \ 
its  very  nature,  can  only  go  oo  in  the  daytime 
outside  work  and  the  managerial  portion  of  llie 
duties.     If,  on  the  other  hand,  a  pupil  geta 
neer  who  takes  an  interest  in  him,  and  wl 
fact  that  the  more  pains  he  takes  with  him 
he  will  ultimately  be  to  himself^  then  pr  ' 
will  benefit  very  materially,  and  the  pupil 
which  he  could  not  possibly  obtain  by  any  ot 
R  8.  B. 


MUNICIPAL  ELECTRICAL  ASSOCIATU 


The  following  Lb  the  officii  report  cl   Ike 
Msociation  held  *t  the  Wcstoiiseter  P^ilaee 
Monday,  April  25,   to  consider  and  report  if 
having  tbe  attentioa  of  a  Joint  C*ommitlie  ol  tile  I 
PAfliament : 

Tbe  pRianiesiT,  in  opening  the 
that  the  notice  s«nt  out  h^d  been  so  shovt,^ 
consideration  were  lo  important  that  tt  \ 
the  matter  should  have  iuituediale 
upon  Alderman  Higf^inljottoui,  of  \ 
a  very  coiisiderAbl^  Amount  of  time  to  tin 
Hidered,  and  who  would   be  able  ta  ^ive  I 
very  clear  oxplADation  of  the  effeol  of  iKe  e 

Aldentian  lltuoiNunTTim  then  oersfv!^  < 
to  the  assooiatioo,  and  explained  t^  eoa 
uken  by  Maneheeler,  Glasgow,  NelSiiif|iaaii» 
several  othftr  r.irfKi potions  who 
before  uiittee. 

The  i  n  laid  be  woiiM  psil  lfa« 

one  lo  the  meeting,  and  would  ask  tJieeB  ttt  eon 
separately. 

aiitur  1.  >  *'  Whether,  netwithHairfing  tW 
SectioQ  12  (1)  of  the  Eleelrio  Idghtiitf  Aol,  1901,  j 
be  given  in  sny  ease  for  eoqitirmf  Ism  < 
ine  stations  :    snd,  if  so,  under  «haS 
liAbility  for  nuisance,  noCioes  to  \ 
wise.'*     Ketolved,  that  powefs  Um 
were  desirable,  itnd  ihjit  sueh  pmi<t« 
withspecial  oondition«  mi  lespecta  liahilily  lor  i 
es  provided  for  in  the  Hailwsj  Aoli* 
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mi 


«  2,-— "  Whether  compulsory  powers  of  aoquiring  land 
^rating  stations,  if  proper  to  be  given  in  any  case,  should 
01  where  the  proposed  site  is  not  within  the  area  of 
" — Resolved,  that  compulsory  powers  of  acquiring  land 
erating  stations  should  not  be  given  without  the  consent 
tie  local  authorities  affected. 

«  3. — '*  Whether,  in  case  of  a  generating  station,  how- 
ijuired,  not  being  situate  within  the  area  of  supply,  power 
be  given  for  the  breaking  up  of  streets  between  the 
ing  station  and  the  boundary  of  the  area  of  supply." — 
Kif  that  compulsory  powers  for  opening  up  streets 
1  the  generating  station  and  the  boundary^f  the  area 
iv  should  not  be  given  without  the  consent  of  all  the 
thorities  affected. 

«  4. — *•  Whether  powers  should  be  given  in  any  case  for 
ply  of  electrical  energy  over  an  area,  including  districts 
erous  local  authorities,  involving  plant  of  exceptional 
ona  and  high  voltage  ;  and  if  such  powers  may  properly 
d,  whether  any  and  what  conditions  should  be  imposed  : 
i  respect  to  system  and  plant,  and  to  the  construction 
mtion  of  generating  stations  in  view  of  the  powers  of 
e  oonf err^  upon  local  authorities  by  Sections  2  and  3 
Electric  Lighting  Act,  1888 ;  (6)  with  respect  to  the 
B  of  the  promoters  to  other  undertakers  and  to  local 
dee  within  parts  of  the  area." — Resolved,  that  no  powers 
be  given  for  the  supply  of  electrical  energy  over  an  area 
ig  districts  of  numerous  local  authorities  without  the 
i  of  the  local  authorities  affected,  and  that  no  special 
mB  are  required,  as  the  Board  of  Trade  have  all  powers 

py- 

feS. — "Under  what  conditions  (if  any)  ought  powers  to 

erred  upon  promoters  seeking  to  supply  electric^  energy 

r  undertakers  and  not  directly  to  consumers." — Resolved, 

iwers  should  be  conferred  upon  promoters  to  supply 

il  energy  to  other  undertakers  by  agreement. 

is  further  resolved  that  a  witness  be  appointed  to  appear 

tiie  Joint  Committee  to  represent  the  views  of    this 

ion  as  expressed  at  this  meeting,  such  witness  to  be 

1  by  the  council, 

Gribbings,  the  president  of  the  association,  was  appointed 

oouncil  to  represent  the  views  expressed  at  the  meeting. 


il.  PANCRAS  ELECTRICITY  ACCOUNTS. 


following  la  the  report  of  Mr.  Albert  E.  Pyeraft, 
lerk  to  the  St.  Pancras  Vestry,  on  the  working  of 
etricity  and  public  lighting  department  during  the 
'wr.  The  revenue  account,  general  balance-sheet, 
atement  of  electricity  generated,  sold,  etc.,  ate  also 
led: 

le  the  year  a  sum  of  £9,485  was  received  from  the  London 

uoanol,  making  a  total  amount  of  £162,485  received  up  to 

,  1897.    Since  that  date  a  farther  sum  of  £22,425  has  been 

i.    The  total  expenditure  on  account  of  capital  amounts  to 

N).  188.  4d.     The  expenditure  during  the  year  was  £28,457. 

.    Against  this  a  sum  of  £4,046.  ISs.,  in  respect  of  the  land 

rred  to  the  dust  destructor  works,  and  other  credits,  have 

eeived,  thus  reducin(<  the  amount  for  which  an  additional 

reqniied  to  £23,555.  78.  lid.     The  gro:S8  revenue  for  the 

Boaototo  £33  347.  198.  lid.,  being  an  increase  over  the  year 

£6^258. 3s.  6d.;  the  not  profit  amounts  to  £6.517.  198.  9d.; 

iftar  writing  off  the  deficit  of  £800.  128.  7d.  brought  from 

mm  a  net  profit  to  carry  forward  of  £5,717.  78.  2d.      The 

ng  (able  shows  sncoinotly  the  progress  since  the  commence- 

I  the  electricity  undertaking  : 

RegttWa  Park  Station, 

H^^    r-Currentsold  toconsumers-^  t — Lamps,  etc. — > 

^1^  (not  including  public  applied  for. 

■iMM  street- lighting).  Incan-  w^ 

^"^     oj  •*.        5d.  and  6d.       des-        Arc.   r^^ 

3d.  per  unit,  '     „„."  "„"  ^    tors. 

'^  per  unit.         cent. 

£      8.  d.  £       S.  d.  16c.p. 

172                —  8,167    7    8  9.990  82  11 

288           384  11  6  9,161    6    0  12,851  110  19 

349       1,236  13  9  10.819  15    9  15,532  129  22 

447        2,142    9  6  12,682    6    0  19,195  139  37 

630       2,490  12  9  16,064    4    5  21,511  151  44 

615       3,226    6  9  19.878    9    5  23,988  187  65 

King'»'ro(td  Station, 

142          458    2  0  3.366    4    3  4,912  36  3 

193          855    3  3  5,342    2    0  8,262  69  13 

Gmnxbal  Balance-sheet. 

Liabilities.  £  s.  d. 

Mecmnt— -Amonnt  received  as  per  account  162,485  0    0 

I  ioia  from  bankers 47,711  18  10 

flndxtors  .^. 3,667  2    0 

idMmideroontraets   7.565  0    0 

Menwd  OD  kMoe   1,640  6    9 

Meaoooant   .^•.•.•« ^...  5,717  7    2 

£228,786  14    9 


Assets.  £  8.  d. 

Capital  account—amount  expended  for  works 210,690  18  4 

Stores    in    hand   at  Dec.   31,   1897  :   coal,   £203. 
158.  2d.;  oil,  waste,  etc.,  £139. 19s.  5d.;  carbons, 

£34.  88.  ;  general,  £4  623   lis 5,001  13  7 

Debtors   for   current   supplied  to  Dec.  31,  1897, 

£12,552.  08.  3d.;  less  deposit  account,  £140.  lOs.  12,411  10  3 

Sundry  debtors 645  0  1 

Sundry  items  (in  suspense) 89  7  0 

Cash  in  band « „  48  5  6 


Revenue  Account. 

Dr.                      To  Oeneration  of  Electricity. 
Coal   or  other   fuel,  including  car- 
riage, etc £5,321  18  10 

Oil,  waste,   water,  and  engine-room 

stores  693    0    6 

Proportion  of  ealaries  of  engineers  ...       440    0    0 

Wages  at  generating  stations 2, 696  19    3 

Sandry  petty  expenses  88    6    7 

Repairs  and  maintenance :  buildings, 

£267.  3«.  8d  ;  engines,  boilers,  etc.,  . 

£899.    6t.   2d.;  dynamos,  exciters, 

accamulators,  etc.,  £342.  198.  3d  ; 

other  machinery,  instruments,  and 

tools,  £134.  12e.  8d.;  less  received 

for  old  materials,  £5.  lOs.  7d 1.638  11    2 


£228,786  14    9 


8.  d. 


To  Distribution  of  Electricity. 
Proportion  of  salaries  of  engineers,  etc.       361    2    5 

Wages  of  outdoor  staff   490  14    7 

Repairs,  maintenance,  and  renewals 

of  mains  of  all  classes,  including 

materials  and  labour  3,271    2  10 

Repairs,  maintenance,  and  renewals 

of  meters,  switches,  fuses,  and  other 

apparatus  on  consumers'  premises       238    2    8 

Water,  etc.,  at  sub-stations 10  17    5 

Repairs  of  apparatus  at  sub-stations  6  12    6 

Public  Lamps. 

Carbons  and  attending  446    0  10 

Repairs  .^ 104    5    8 

Licenses  and  wsyleaves 

To  Rents,  Rates,  and  Taxes. 

Rents  payable Ill    1    2 

Rates  and  taxes 470    6    2 


10,778  10    4 


To  Management  Expenses. 
Salaries — engineer's  department  and 

clerical  staff 971  11    2 

Stationery  and  printing 279  16    3  - 

General  establishment  charges 300  15    9 

Law  and  parliamentary  charges • 

To  Special  Charge>>. 

Ineurancef,  etc J89    9  3 

Expenses  testinfiT  meters 2  15  0 

Expenses  obtaining  loans 65    8  0 

Cost  of  commemorative  tablet,  dis- 
allowed by  London  County  Council       136  15  0 
Expenses   of    rewinding  consumers* 
motors 79  17  6 


4,367  12    0 


550    6    6 
25  13    6 


581    6    4 


1,552    3    2 
17    4    8 


474    4    9 


Total  expenditure 18.347     1 

Balance  carried  to  net  revenue  account J5.000  18 


Cr. 

Sale  of  current  per  meter  at  6d.  per  6.T.U 

Ditto  at5d 

Ditto  at  3d ; ^. 


£.33.347  19  11 

£       p.  d. 

24,320  14    0 

899  17    5 

4;081  10    U 

29,302    1  5 

Pablic  lighting 3,704    8  4 

Work  done  on  consumers' premises 6    0  0 

Special  chargeable  works    46  14  3 

Fees  for  testing  installations 6  10  0 

Rents  receivable    24    7  3 

Proportion  of  office  expenses  chargeable  to  the 

lighting  (gas)  department  258  18  8 

£33,347  19  11 
Statement  of  Electricity  Generated,  Sold,  etc,  during  1897. 
Regent's  Park  Station. 

Quantity  generated  (in  Board  of  Trade  units)    1,404,806 

Quantity /Public  lamps    177  812\     i  ooi  ooi 

sold     \Private  consumers  (by  meter)...    1,054.082/     *»-»*»»»* 

Quantity  used  on  works,  etc 50.388 

Total  quantity  accounted  for 1,282,282 

Quantity  not  accounted  for 140,211 

Number  of  public  lamps 97 

Total  maximum  supply  demanded  (amporas^  »m««.«v.««»%a        ^&^f^ 


568 
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Kio^'fi-roftd  Station. 

QuftDttty  generated  (id  Board  of  Trade  unite)    442,376 

Qaaoiity  Aold  (io  private  consumers  by  iiieter)«.i.»..kM»«  *^i§,4G0 

Quantity  u<»c?d  on  frorki,  etc * ,..  ♦.,„  ti5J2iJ 

Total  quantify  accounted  for 353,580 

Quantity  not  aceoanced  for ,  *,..... 71>*>7d 

Totd  maximum  supply  demanded  (ampere*)..... 6.(>70 


HUDOERSFIELD  ELECTRIC  LIGHTING  ACCOUNTS, 

1897. 


l>r. 


Revenue  Account* 
Generation  of  Electricity. 


Coal  and  other  fuel £d(H>  12    2 

OiU   watte,    water,  and    engine-room 

itoree ..,..,.. 104  12    7 

Waieet  at  generating  station 87*1  18    d 

Ropairfl  and  maintenance  :  buildingn* 

£48.  170.  2d.«  enf^tneB  and  boilers, 

£'218.  i7».   lOd, ;  machinery,  instru- 

menu,  tooli,  etc.,  £232.  In.   lid.  ...        499  16  U 


Distribution  of  Electricity. 

Wafcee  ,«,.•... 73     1 

KepairB— Maine  and  ftervicee 183    2 

Traniformorn,      metors,     and     other 
apparatui. 73  14 


Atlendinj;  and  repaird  to  pablic  lamps... 

RenU,  Rates,  and  Taxes. 

Rents,.  „ 63 

Ralaa  and  taxes 248 


Salaries  and  Management. 

Boron ^h   fund,  proportion   of  galariee  120     0 

A.  B.  Mountain^  electrical  engineer,.,  341   13 

Perc>  Dunn,  outside  aeslstaDt 104    Q 

J*  A.  Swift,  clerk , 78  15 

Deputation  ex^tentee.. ...  71     1 

Stationery,  printing,  and  advertising^  88  15 

C^neral  eetabliflh men t  charges 187    7 

Insurance?,  etc 9    9 


2,370    0    5 


329  18 
75    2 


311     8    7 


l,00i     2    3 


Balance  carried  to  net  revenue  aoeoiinb 


Cr. 
Sale  of  current  per  meter  at  6i.  per  B*T.U. 

Ditto  at '2id    per  B.T.U 

Sale  under  contracts «*,  .*.*•»«.««< 

Public  lightlDfi^.     .,«......,.  *.*».. ..f«tmi»MaM«»i«i 


Rental  of  meters  and  other  apparatus,  £456.  7s,  5d. 
sale  and  repairs  of  lamps,  etc.«  £68.  Us,  lid,.,  ,., 


4,096  12    2 
4,963  19  11 


£9,060  12     1 

£      s.  d. 

7|879  16    5 

66  15    3 

152    0    0 

434  18     1 


Bae.anck-Shikt. 
Liabilities. 

Capital  account— amount  raised  by  loans    ..►***, 

Sundry  creditors— on  open  account«f 
£4,015.5«.  5d.;dUoounU(oBt)matedK 

£287,  It.  8d. £4,302    7     I 

Raaerve  for  bad  debts 35    3  11 

Bcmoiation  account — balance  trans- 
ttrted    - 1,018    9    I 


8.533    9    9 
627    2    4 

£9,060  12     1 


£      s. 

69,000    0 


5.956    0    1 

0  1 
s.  d. 
14    2 


£74,966 
Aseets,  £ 

Capital  aoooant — amount  expended  for  works 69,414 

Stone  on  hand    I>ec.  31,   1897:  fuel, 

£41.    7a    6d.  :    oil,     waste,     etc., 

£14.    2ft    ;    general    stores,    £177. 

lis.  6d 233    I    0 

Sondry  debtors  for  current  supplied, 

balf-jrear  to  Dec.  31,  1897,  £5  154; 

■ad  for  fittings,  servioes,  etc,  £136. 

as,  5d 5,290    3    5 

Otfh  in  engineer's  hands ,.  IS    1    6 


5,541    5  11 


£74,956    0    1 
Statement  op  BLBcntfoitr  GB9XBAfiD«  8ou>,  etc. 

Quantity  generated  in  B.T.  unita ...., 632,046 

(  Pubhc  Uroim  ..,„„..„.„ ,„.      43,309^ 

QtMntity  sold. 4  By  contract    « 15  733  [438,848 

[  Pf  i vat9  oonsnmeffa  by  mniar  ..     379,806  J 

Q  >rionwork» .„„,..„„..,.„„•„,       17,407 

T                  iiy  accounted  for „«..„,«,„..,„„„„„„„„,^„,    456,255 
gujiduiy  not  accounted  for «..♦♦... ,«.««,«.«i«.m.«    175,791 

Namber  of  public  l*wp«{u^de.eenl  ..„.„.^  54 

TbiMl  mAtimum  aiip|jly  dmnand<d  in  B.T.  itnitt  ^ ^  636 


WORCESTER  ELECTRIC  LIGHTING  ACCOl 


The    accounts    of    the    electricity   def 
Worceater  CorporRtion  for  the  year  ended   Dec 
have  just  been  publiabed,froiD  wbicb  wc exliihcl  I 
account,  general  baknoe^hee^  and  statcmeni  of 
^'enerated,  sold,  etc.      An  abstract  of  Mr.  E.  T. 
Murray's  report  to  the  Elcctjkiiy  Committee  on 
of  the  department  danng  the  year  ie  also  i 

BrVENCE  AOOOUXT. 

Dr.  Generation  of  Eleetrieity. 

Cdal 

Oil,  waate,  and  engine-room  stores 

Wages  at  generating  station    ............................. 

Repairs  to  build ing«,  plant,  and  machinery......  ..«•. 

Distribution  of  Eleelncity* 
VVage^  of  Unefimen,  Utters  and  laboofere   ......^..^ 

Repair**,  maintenance,  and  renewal  of  mains  .  ....... 

Repairs  and  maintenance  of  tranaformera,  iiielef% 

etc» *...,,.....,...,. 

Repairs,  maintenance  of  apparatus  al  diatribnting 

stations *.,..« 

Attending  and  maintenance  of  public  lampe  ....«...^ 
RenU,  Ratea,  and  Taxee. 

Kent* , 

Rates  and  taxee  ..  .........  .  .......,......,*j..,.,.  ......... 

Management  Expense** 
Salaries— engineers*  department............... 

Stationery  and  printing    .,...,... ^.•.^•.  ..t**.,^*******^ 
General  establishment  charges,, 


Insuranoee.. 
Lamps    


Speoial  Charicei, 


Balance  carried  to  net  revenoeaccounr 

Cr.  £^i 

Sale  of  current  per  meter  at  l|d.,  dd«^  Sid.,  M*, 
5d  ,  and  6d.  per  Board  of  Trade  anit«  £4,S04. 
11».  5d.  ;  less  discounts,  £12).  iHs,  3J... 

Public  lighting....................  .,,,.........«  ...,.....«.*..*       t^j 

Rental  of  meters  and  other  apperatas  oq  oaiieii»«n' 

premises............ .,^... — .. 

Carbons  .,..^.... •,•.,.,.*«-•,*».. 

Rent  of  water-mill  at  Powick  .4,.,».,«.«.m**» 

Rent  of  cottagee ... *•..  t^.. .    .. 

Old  casks,  iron,  and  firebars    .........  •.... •  ..«.*. 

C'ODtribution    towards    cost    of    reoievfnic    lamp 

opposite  Lloyd*!  Bank  

In  settlement  of  the  Council'a  claim  for  accident  to 

boiler!" 


UabiliUea 
Capital  account— amount  reeeiired.........^*** 

Sundry  credltore... ............«.«.,...««. 

Sinking  fund  accoant.,., , 

Treasurer  .....*,.,..,,.,.♦.•„„ ,«.,.„„*,•*•,„ 


£73^1 
AaseCa. 

Capital  account-^amount  expended  for  vorka....... 

Stores  on  hand  Doc.  31,  1897  :  eoa],  ISA.  5e.  :  oil 
waste,  and  engine  room  siorBa,  £tde^.  6a.  M 
carbonn,  £84.  6s.  3d 

Sundry  debtors  for  current  eupiilied  (e  Dee.  SI,  1897      lt| 

Public  tamps... ..,..♦,„.,»,....,..,,.,.., 

Other  debtors ..«  , 

Sinking  fend  aooonnt. ......«••,., ..,*,«,*.^......      4, 

Net  revenoe  aoooont — ^balafiee,  befteg 
revenue  acoouat  ,*,... ............. ....... 


Btateviekt  op  Electricitt  Gi 


Quantity  generated  in  B.T,  nnite   

Quantity  ^Public  lampa ...,„*....«m.*««    tt7W\ 

sold     \ Private  consumers  by  meter  ■■■■■■.■i  .M 
QamutiLv  u)*otl  in  works  ......*.•..*.*  ^«^*»««»^  . 

To  y  aocennled  for ^...»... 

Qij  ^  acoonnted  for 

Kumbor  of  public  arc  lamps  .,,, 

Kumber  of  pubUc  incandoaeent  lu 

Tots!  maximum  supply  demanded  ^ktiuw^u 

Mn.  RirruvB?!  MncEA^'a  Kaixi«T. 

In  submittintr  the  following  repott  on  Ibe  prairrv 
the  thtKl  year  s  running  of  the  oleetftelty  ^ 
the  iireoecleot  set  tn  my  former  raperia  by 
ol  taeaeooonta,  which  is  printed  t^le  yaai 
may  bo  made  with  the  resiilte eblalaed  to Hke  l««| 
Additional  tablee  are  aleo  added  mmkaUk^ 
prova  of  tnteretk    Dnrini  the  ohI  yeerroe 
beeo  malalaiaed  in  Ibeieegb  order,  all  mm 
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id  for  on  fa  of  revenne.  The  it»m  of  £613,  68.  M.  for 
^  to  baildtti^,  pl&ntg  and  machiaery/*  appeariag  under 
•' To  Generation  of  Electricity/'  iricludei  the  aum  of  £50 
ire  to  Ibo  boilers,  and  as  this  was  recovered  frotn  the 
Qauraoce  Ck^mpany^  I  bave  entirely  neglected  it  in  my 
,  flinoe  tb  ha^  ao  place  atnoti^  the  Dosta.  Id  March,  189^^ 
sot  ocearred  to  one  of  the  tarbinos  at  tho  works*  The 
I  of  the  Couneiri  Itability  to  pay  the  oont  of  fopalr 
mitted  to  Mr.  W,  H,  Preece,  who,  at  the  end  of  last 
tvarded  the  contractors  their  claim  of  £'295  15?.  ^i. 
h  thifl  item  legit  innately  belonga  to  the  1895  acootiot't, 
rortheleee  included,  bot  la  drawing  compariflon  between 
tM    of    1897    and    1896,    it    mnat    be    omitted    io    order 

0  tbe  true  cost  fig:ure*»  The  actual  cost  of  repairs  and 
anoe  for  the  year  was  £267.  Ms.  6d,,  or  ^149d.  per  unit 
l^ore  corapariog  very  fa^oarably  with  that  of  other  works, 
ch  iocludet  for   the  fit^t  time  the  wages  of  a  permaoerit 

1  with  the  loereaBed  output  it  became  necessary  to  keep 
rder  to  maintain  the  plant  in  the  highest  stat«  of  efficiency. 
>^orke*  cost  per  uoit  nold  for  the  past  year  waa  1  55d.  aj^ainst 
oer  year's  I' 53d.,  an  incFoape  of  *02d,p  or,  including  the 
repairs  previously  referred  to,  l"70d.,  an  increase  of  "ITd. 
«  The  total  cost  per  unit  was  l"91d.p  excluding  turbine 
comparing  with  2'26d.,  a  decrease  of  'SSd.  per  utklt,  or 
g  the  1395  repair  bill  2  Odd,. «  Against  2-Hd.,  a  decrease  of 
lotb  works'  and  total  c<wti  compare  most  favourably  with 
itainiog  in  other  high-tension  e  tat  ions. 

;r«ater  eooBumpUoQ  of  fuel  during  last  year  is  mainly 
ble  for  the  higher  works'  coat,  and  it  at  first  sight  appears 
ical  that  while  so  many  more  units  were  generst^d  by 
3wer,  the  coal  account  should  have  increased-  The  fallow- 
le  expLanation  :  By  reason  of  ^n  incremsed  private  day  load 
lie  li)i;btin|^  load,  exiending  daily  over  many  hour*,  it  was 
to  use  more  water  power  when  the  supply  was  plentiful, 
Kessjtaced  more  steaming  on  low  loads  when  the  limits  of 
^c  power  were  eioeeded,  or  when  no  water  could  he 
I.  During  tha  fall  of  the  year»  when  the  flow  of  water  was 
fiAlly  small,  the  percentage  of  steaming  hours  and  stcani' 
:d  units  became  very  high.  Owing  to  the  engineers' etr ike 
stoppage  of  workf  we  were  unable  to  get  any  of  the  ex  ten- 
at  which  was  ordered  last  year.  The  day- load  engine, 
aa  more  than  ever  required,  faaa  only  jutt  been  deliveredj* 
ent  upon  the  Increase  of  the  mean  load  and  the  imall  flow 
\  the  ataaming  hours  increased  from  the  previous  years 
^nt.  to  45  per  cent,  of  the  total,  and  the  coat  of  coal 
:  steam  unit  generated  from  ritdi.  to  l'32d.  With  the 
dl  eogine  at  work,  I  look  forward  with  confidence  to  a 
iQ  in  this  figure  for  the  present  year.  As  the  works  have 
teo  to  the  water,  fnei  haA  also  to  follow,  and  at  a  moderate 
i  the  extra  cost  for  increased  railway  dues  and  imrtiige  on 
£  tons  of  coal  used  was  £127^  which  should  of  course  be 
d  from  the  revenue  derived  from  the  water  power.  It 
K>  be  noted  that  the  above  sum  represents  6  per 
i£2fU)0,  The  increase  in  units  sold  last  year  amounts 
per  cent.,  of  which  tncrei^e  50  9  per  cent,  waa  supplied 
k  lamps  and  private  day  load,  the  private  lighting 
lowing  an  increase  of  2S  per  cent,  o^f^  last  year's, 
per  cent,  of  the  total  Increase.  The  waterworks  motors 
i*^  per  cent,  fewer  units  than  in  the  previous  yrn^r, 
I  the  price  obtained  for  public  lamps  end  motor  units  is 
^w  the  average  derived  from  private  lighting,  and  becaui?e 
i{iplies  take  during  the  greater  part  of  the  year  all  the 
at  can  be  gsuerated  by  water^  it  follows  that  the  revenue 
■regenerated  units  averages  letss  that  for  steam -gen  ©rated 
aee  the  greater  proportion  of  the  private  lighting  is  done 
D  power,  I  estimate  the  value  of  the  revenue  derived  froni 
BT  power  during  1897  at  £l,8Sa 

g  last  year  50  additional  consumem  were  connected  to  the 
nih  2,754  additional  lamps  (32  wutt  8  o.p.)  Doubtleat 
ration  in  tariff  deterred  some  f^teople  from  coming  on  who 
d  to  wait  and  see  how  It  worked,  whilst,  as  we  were 
abeoltitely  without  spate  plants  we  were  compelled  to 
sfl  few  adciitionat  lamps  as  possible.  Free  wiring  did  not 
ice  for  the  same  reason  ;  but  the  company  with  whom  we 
I  agreement  have  now  commenced  work  in  the  city^  and 
lops,  be  kept  very  busy  as  soon  as  the  public  know  that 
Hnises  will  be  fitted  up  completely  for  electric  light  free 
litial  Dost.  The  average  price  obtained  per  unit  sold  Is 
jgminfit  the  previous  3'06d.  The  waterworks  units  wero 
iret  quarter  in  18%  supplied  at  Id.,  this  explains  the  tmall 
tM,  per  la  nit.  Public  lamps  returned  2  12d. ,  against  2*Sd, , 
BB  of  nearly  |d.  per  unit ;  and  I  should  like  to  call  special 
o  this,  a^  showing  at  how  much  le^s  cost  compared  with 
iftsed  light  the  streets  are  being  lighted, 
ogh  the  prtvAte  oonsnnaer's  consumption  has  increased  out 
roportiOD  to  the  extra  lamps  wired,  the  average  price 
E  ban  not  yet  fallen,  I  hope  to  see  this  average  price 
,  as  It  will  prove  that  tbe  proportion  of  consumers  who 
tbe  higher  rate,  and  on  whom  we  are  losing  money,  is 
g  smaller.  As  the  principle  of  the  new  system  of  charge 
lieen  generally  understood,  and  as  it  has  been  stated  that 
.  charge  is  too  low,  1  would  again  point  out  that  the 
of  tbe  average  price  obtained  is  not  proof  that  we  are 
^  under  cost,  as  has  been  urged,  since  whether  a  profit  or 
sde  depends  entirely  on  tbe  length  of  time  the  supply  is 
bftDumberof  unitsooosumed  per  majcimum  lamp  demanded, 
i  sold  at  6d.  cost  8d,  and  upwards^  whilst  those  sold  at 
juidfir  ||L  I  am  strongly  in  favour  of  an  alteration  in 
i  Mieh  iUeration  must  be  to  charge  the  short- hour  user 
'  l^e  Qjat  of  tbe  supplyi  do  tlmt;  tbs  losa  incurred 


on  such  shall  not  be  borne  by  tbe  proS table  consumer,  as  is  now 
the  case. 

The  grots  profit  on  tbe  year's  workiog  of  £2,195  represent! 
nearly  3^  per  cent,  on  the  average  amount  of  capital  employed 
throughout  tbe  year,  and  is  more  than  sufficient  to  pay  interest  on 
loans.  The  ne^  deficiency,  after  setting  aside  for  sinking  fund,  is 
£l,4i4,  lOa.,  representing  an  average  loss  of  'S2d.  per  unit  sold^  aa 
against  l'!6d.  last  year. 

Under  the  hsading  of  "Units  accounted  for'^  the  Board  of 
Trade  requires  a  statement  of  units  generated  neither  sold  not 
used  in  the  works  ;  but  though  so  designated  it  is  not  difficult  to 
analyse  where  these  go.  The  whole  of  these  units  perform  work 
in  the  system  either  by  magnetising  iren  in  transformers  (the 
machines  used  for  converting  energy  at  a  higher  pressure  to 
a  lower  one  or  vice,  t^er^l)  or  meters,  so  as  to  increase  tbe 
sensitiveness  in  registering  a  very  small  proportion  of  their  full 
toad  current,  or  in  overcoming  the  resistance  to  tbe  trans^ 
mission  of  energy  in  the  mains  or  other  i^nductors.  Transforming 
losses  are  inherent  to  any  high- pressure  system,  are  continuoui 
while  the  converters  are  on  circuit,  and  alter  very  little  with 
vaFiation  of  load.  Similarly  in  meters  the  ^'  shunt  "  lossoe  continue 
throughout  both  day  and  ni£rht.  The  losses  In  the  high  and  low 
teniion  mains  and  trans'foruier  windings  only  occur  when  current 
is  dowingi  and  vary  directly  with  the  increase.  In  a  high-tension 
system  main  losses  are  usually  lower  than  in  a  low^ tension  onet 
although  the  latter  has  no  transformation  lossee,  which  in  our  case 
represent  an  average  equivalent  to  I4e.h.p.  continuously.  Having 
been  asked  to  explain  where  tbe  lost  energy  went,  I  have 
endeavoured  to  do  so  as  simply  as  posaible.  To  avoid  the  trans- 
formation losses  increasing  to  a  higher  percentaGre  than  at  present 
is  a  problem  which  I  see  no  great  difficulty  in  solviog,  when, 
by  reaton  of  the  tramways  being  operated  electrically,  and  an 
increased  demand  for  lighting^  more  plant  is  required,  which  willf 
of  course^  be  laid  down  in  the  city  in  order  to  avoid  tbe  expense 
inseparable  from  taking  coal  so  far  to  the  works. 

The  extensions  are  now  progreasing  satisfactorily.  The  new 
boilers  are  erected,  as  also  the  steam-ptpes,  but  the  large  steatn 
alternator  will  not  be  ready  to  leave  tbe  builders'  works  for  some 
weeks  yet* 

UxiTH  Geke&atxd  bv  St&am  and  VVatib  Fowbe,  wtrn 
PERCENT AaCS  WOK  1897. 

Month,      ^c*^  St«.o..  W..«.  pfS.pIt^t. 

January    ,„  63,323  .,.  26,940  .-  36,383  .,.  42  5  ...  57 '5 

February  ...  61,494  ...  25^234  ...  2i.260  „,  49  1    .  60*9 

March 47,056  ...  22,013  .„  2;VH3  .„  46  8  ,..  5.^12 

April,, 44,3&4  ...  5,261  ...  39,133  ..,  119..,  881 

May 37,894  ,,.  3,663  .„  34,231  „,      07  ...  90  3 

June  ,„ 30,805  „.  7,856  .  ^,950  ...  25  5  ...  74 '5 

July 29,900  ...  21,138  ...  8,762  ,.,  70'4  ...  29'6 

August.....    30,866  ...  25,129  ,..  6,737  ...  Sl'4  ,.,  18  6 

September.,  39.561  ,.,  32  629  ,„  0,035  ..,  82  5  ...  17'5 

Oetober,,.,,,  52,440  ...  42,897  ...  9,543  ..  8l"8  ..  18-2 

November  ,.  62,352  ...  48,163  .„  14,189  .,.  77  3  ,„  22  7 

Oecember  ..  69  137  .,.  37  688  „,  31,499  .,.  545  ...  45*5 


ABERDEEN     ELECTBIC     LIGHTING     ACCOUNTS, 


The  electric  lighting  accounts  of  the  city  of  Aberdeen 
for  the  past  year  have  juat  been  publiahed  by  the  Corpora- 
tion, We  gi?e  herewith  tbe  revenue  account^  balance-sheet^ 
and  fitatement  of  electricity  generated,  iold,  etc.: 

B  A  LAKCE-  S  U  K  ET, 

Liabilities.  £       s,  d« 

Capital  account-^ameunt  borrowed  on  mortgage  ***  44,0^    0  0 

Amount  of  temporary  loans  ..,..  ,.,.„,.», ,,., 1,(KX)    0  0 

Sinking  fund— balance  unapplied 17  18  6 

Reserve  fund    .,. .., ,.., 428  14  8 

Amount  due  to  sundry  creditors,,  .,.  ,.,.,...., 831    9  10 

Amount  deposited  in  eecarity  for  current    ..,.,,. 52    0  0 

Balance  due  to  bank  .„ ,„, .,„,.»  3^273  13  5 

£49,671  16    5 
Aseeti. 

Capital  account  — amoanb  expended  on  worki, 
£43,423.  48.  ^d  ;  less  depreciation  written  off, 
£2,864.  12«,  8d ,.,,  ^ ,     45,558  11     9 

Sundry  debtors  for  current  supplied  to  Dec,  SI* 
1897,  ootstanding,  £3,171.  15s.  8d.;  ditto  for 
service  lines,  etc,  £90   Us,  9d.   „ .,,,      3,262    7    5 

Stores  on  hand  at  Dec.  31 1  ooal,  £6,  6s.;  oils,  waste, 
etc.,  £40.  12s.  Id.;  engine  spares,  cable,  etc., 
£650.  I6i  2'i.    „„, , S97  14    3 

Reserve  fund  invested    .,... .,„. 253    3    0 

£49,671   10    5 

STATKMEST  of   ELECrrKltJlTV  OkNERATKI>,    SoJUD,    KTf. 

Quantity  generated  in  B.T.  units 317,552 

Quantity  used  in  works  ...,,h^...-,....,...*, 6,524 

Total  quantity  accounted  for    ,„,,,,«*„,.,..,.„,,«„,,r*>  293  596 

Quantity  not  accounted  for 23,956 

Percentage ,„,  ,,. ,„..  7*54 

Number  of  public  lamps, »..*., ...,...*...**«». »»«**r*  22 

Price  of  electricity  per  Board  of  Trade  unit  .^^ 5d«,  6d.,  3di 
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Br.  Rkvxkitk  and  Expenditure  Aocoukt. 

Foal    , 

0\\,  WMie^  wat^r,  nod  angiiieroom  storet   .r..*« 

Wag^i  tX  getiemting'  Ptation    ....*.«-— 

Repairaan  bnilrljngr^  .,,  ., ....^ ««.*.... 

IWpaini  on  plant ..».. 

Main  aiid  ^srviod  ropalrt  ••,,,,f«««.^*,.. .•^, ....,.,.. 

Meter  ropaiis    ..,..**..... , ,..»,*. .*«••«.**.. 

Rents  and  feia-daty .,. „., ,..*, 

Taxe« ♦♦ .* 

Manajj^enient * 

BalariM •« 

General  efltablisKnidnt  cliargM...... ,•,•,.,, 

Stationery  and  printin^^ ,,» ,, 

Insurance  ,., .....,*♦♦» , •»..•■*•!*« 

InRpector'e  wagea    ..,,.,. ,*,.. 

Bad  debtfl .., , 

Balance  carried  to  net  revenue  accuunt 


£ 

■. 

d. 

451 

4 

10 

145 

19 

11 

554 

4 

n 

64 

8 

I 

286 

2 

4 

147 

3 

H 

10 

4 

11 

SH 

6 

4 

343 

IS 

a 

82 

IH 

0 

223 

15 

0 

m 

19 

6 

im 

H 

0 

19 

11 

12 

5 

14 

(i 

5 

12 

5 

.%in 

0 

7 

£5,707  12    5 

Cr.                                                                                    £  i.  d. 

Sale  of  current  per  meter <*      5t373  9  11 

Public  lighting  . ,.. , 256  11     3 

Rental  of  naetere..... .,. 77  11     3 


£5,707  12    5 


COMPANIES'  MEETINGS  AND  REPORTS, 


CITY  OF  BIRMINGHAM  TRAMWAYS  COMPANY.  LIMITED, 

The  annual  general  meeting  of  the  City  of  Birmingham 
Trwnwaye  Cotn}mny.  Limited.  wa«  held  last  week  at  the  Grand 
Hotel,  Birminj;ham»  Mr.  James  Roes  presiding. 

The  Clialrixia]!,  in  the  coarse  of  a  lengthy  speech,  said :  The 
statement  of  tho  Company's  accounts  had  been  submitted  to 
you,  and  it  i»  pleasing  to  have  to  record  that  our  financial  results 
are  so  satisfactory,  in  spite  of  the  fact  that  our  endeavours  to 
improve  the  system,  in  accordance  with  the  agreement  we  had 
with  the  city,  have  hitherto  been  frustrated  by  the  Committee  of 
Public  Works  and  the  Council.  What  we  had  proposed  to  con- 
struct was  an  electric  system  with  the  overhead  wire,  and  eight 
milee  of  the  electric  conduit  system  in  the  central  parts  of  the 
city.  What  the  committee  and  Council  agreed  to  give  us  w^  an 
overhead  system  with  probably  not  more  than  10  miles  of  conduit, 
and  with  thii  we  were  tatisfiea.  In  consequence  of  this  resolution 
the  Company  bad  been  reconstructed,  for  the  purpose  of  working 
the  tramways  on  new  leases  for  21  years  and  for  the  substitution 
of  an  improved  motive  power.  Subsequently  the  Council  insisted 
upon  the  wires  being  laid  underground.  After  giving  details 
of  the  correspondence  between  the  Council  and  the  Company,  ho 
said  that  in  preference  to  enterini;  upon  what  would  undoubtedly 
be  a  long  and  costly  lawsuit  with  the  Corporation,  they  had  better 
exercise  patience  and  rely  rather  upon  the  exercise  of  a  jutit  and 
fair  de^iro  to  give  ilfect  to  the  previous  resolution  of  Council  of 
July,  1800,  in  the  spirit  in  which  it  was  patsed  and  in  which  they 
ftOoepted  it« 

A  resolution  confirming  the  latter  course  of  action  was  approved 
by  the  meeting. 

Th9  Birm'Htjharu  Dailjf  Po^i  savs  :  **  The  members  of  the  City 
Council  have  naturally  been  greatly  exercise<l  by  the  stateinente 
made  by  Mr,  Ross,  chairman  of  the  City  of  Birmingham  Tratpways 
Company,  at  the  annual  meeting  on  Friday  last,  and  the  »u^>jt?ct 
was  A  good  deal  canvaveed  bv  them  in  the  lobbies  of  the  Council 
House  before  and  af  lor  yesterday  V  meeting  of  the  CounciL  Members 
of  tbe  Public  VVojUa  Committee,  questioned  by  our  representative, 
denied  very  explicitly  th<;lr  know  led  (ge  of  any  permtssionf  verbal 
or  otherwise,  being  given  to  the  directors  of  the  tramway  company 
to  proceed  with  the  pi o vision  of  plant  for  the  installation  of 
overhead  electric  traction  upon  the  Sparkbrook  and  Small 
Heath  routes.  Members  of  toe  committee  were  also  emphatic 
in  their  contention  that  nothing  had  been  done  committinfr 
the  Council  to  the  approval  of  the  overhead  system.  The 
ebairman  of  the  committee  (Sir  James  Smith]  was  rather  leat 
fv>.nnr^><riir<^rtve.  He,  however,  thought  it  desirable  to  call  lof;ether 
hi  ;*♦  upon  the  Public   Works  Committee  at  the  close  of 

th'  '  meeting,  and  they  were  closeted  for  an  hour  or  more 

in  the  city  surveyor's  office.  The  Lord  Mayor  was  amongst  those 
present,  and  tbe  town  clerk  also  attended  the  meetinjif.  At  the 
close  of  the  meeting,  Sir  James  Smith  informed  our  representative 
that  there  was  *  nothing  to  communicate.'  Asked  as  to  tbe  qoei- 
Iton  of  the  alleijed  *  verbal  permission  *  to  tbe  tramway  com^tany, 
Sir  James  said  he  oould  give  us  nu  information.  We  onderatand, 
however^  that  the  subject  mentioned  was  the  principal  topic  of 
tbe  hour's  divcursion,  and  that  dentals  were  made  all  round  of 
anything  which  could  be  interpreted  in  the  sense  indicated^ 
The  town  clerk  was  instructed  to  write  to  Mr.  R;>sft  asking 
him  for  specific  information  as  to  tbe  (wrton  and  oocaeion  on 
which  the  (>ermtSMion  was  given.  The  desirability  of  making  an 
early  re(>ort  U)  tbe  Council  on  the  wliole  quoMtion  of  the  tramway 
negotiatiotui  was  geoerally  recognised,  and  the  committee  will 
probably  moot  in  a  few  days  to  reoeive  Mr.  Rosa's  reply  and  agree 
apOQ  thoir  report.  Councillor  Bisaeker,  referring  to  the  course  of 
iDt  m-  says  :  '  Many  times  the  Company  were  a*ked  for 

Ibeir  i  nuggeation^,  but  for  months  nothing  could  bo 

Obteioea  m  w ruing.  Interviewe  war9  held,  at  which  varkitts 
m«yKxle  wum  tklkod  over,  and  oo  OM  ^MOMiloti  It  was  enggMted 
two  rottloi  should  be  fitted  out  for  tbe  committee  to  ite.  one 


overhead  and  one  partial  conduit  and  overhead  oombta 
committee  could  not  accept  this  until  the  actual 
of  the  Company  were   placed   in   writing  belori 
The  Company  said  they  would  order  the  material  for 
I  remember  distinctly  that  they  were  told  they  w«M]d  ( 
on   their  own   re«()on8ibility,    until  the  motive 
decided  upon  by  the  committee.'  ** 


EASTERN    EXTENSION,    AUSTRALASIA,    AND 
TELEGRAPH  COMPANY,  LIMITED. 

Tbe  report  of  the  directors  for  tbe  half-year 
1807,  states  that  the  gross  reeeiptet  incloding  G 
sidles,  amounted  to  £275,142,  ajrni"-^    *'**>5,406  to 
yean   The  deorei^e  is  accounted  f  ^jdoctioaa  j 

the  f.ilUng  o6r  of  Australasian  tr  >  c 

£30.956  for  repairs  to  cables,  abeorb  £1(/AS44, ) 
leaving  a  balance  of  i:i72/2i>7*     After    dednetiag 
interest  on   debentures,   debenture    stock,   and  ooa 
sinking  fund,  etc.,  the  net  profit  for  the  half  pear  la  £111^111 
with  the  sum  brought    forward    shows  nn    ava*'  "     *"  *" 
£160,044.     A  dividend  of  U  per  cent,  is  now  | 
on  the  12th  prox,,  making,  with  tbe  interim 

of  5  lie 

ipoeea, 
cent,  for  the  year  lk97.    The 
f erred  to  tbe  general  reserve  fond. 


paid,  a  total  dividend  of  5  iier  cent.     A  boons  ol  4s.  i 
2  per  cent*,  is  also  propoeea,  making  a  total  distdbal 
'       '  "    >  balance  of  £^1,U%  hae 


WEST  COAST  OF  AMERICA  TELSORAPB  COSF| 
LIMITED. 

The  report  for  the  year  1897  statM  that  the  gnMi  i 
£25,773.     Owing  to  depreaeed  itatd  of  the  trade, 
industry  especially,  tbe  traffic  receipts  were  niftl' 
of  the  Company  was  sufficient  to  provide  for  Uw  i 
(£19  J76)  and  the  interest  on  the  4  per  cent,  ( 
balance  of  £297  to  be  carried  forwMd, 


OSWESTRY  ELECTRIC  LIGHTING  AND  POWER  COI 
LIMITED. 
The  annual  report  of  the  dtrecton  for  tkm  fmr  cu 
]  B97»  states  that  the  net  profit  amouota  to  llMMniof  i 
out  of  which  it  is  proposed  to  place  £15  to  a  rMsn 
pay  a  dividend  at  the  rate  of  2|  pr  cent,  apoa  tho  i 
leaving  a  balance  of  £2.  8s.  8^d.  to  be  carried  lo 
The  directors  report  that    the    demand  for    cun 
increasing,  while  the  percentsge  of  tbe  cost  ol 
distribution  of  electricity  upon  the  receipts  from  a 
than  last  year.     The  directors    retiring  by  rotAtiOB 
Wynne  Corrie  and   Mr    E.  Bremner  Smith,  who 
o(Ter  themi!«elveB  for  re-election.     The  aoditort. 
and  Nicholson,  also  retire,  and  are  ebgible  for  re^e 


CONTRACTS  FOR  ELECTRICAL  SUPPLI 


CONTRACTS  OPKM 

Namnr  —Tenders  are  invited  for  the  oooetf ucUoo  I 
to   tho   central   station.     Stiecificationa,  etc  , 
from  W.  Weens,  rue  Leo(iold  Ko,  5,  at  fld*     ' 

West    Haxn.— The     Council    invite     tendere    fof 
standards,   etc.,    required  for  thrir  public 
the  county  borough  of   West  Ham.     Full 
our  advertirini;  columns.     Tenders  by  May 

Madrfta,— The  Secretary  of  State  for  tndla  la  Covii 
that  the  lime  allowed  for  the  reoeipt  of  teoff 
Engineer    for    Irrigation^    Hadraa,   for    the  tti 
power  of  the  Periyar  Lake  baa  been  extended  tiom  O^L  i 
to  July  1,  1898. 

Colwya  BA|r.--The  ITrban  DislricI  Coatt^  iavto  I 
connection  VI  i'  -  of  their  new  promottadobf  4 

for  steam  en^  >r  gae-oof InoX  djrMflM»  i 

cables,  etc,      i  -  " 

ICiidrld.-'l  tr  the  I 

of  an  electric  r.   ..   ..._,  ._^-.    .....^  and  HavuiA, 

the  iatand  of  Visquee.     The  depoell  reqmtrod  It  II 
Speciflcation#,  etc.  are  to  b?  nbta.tQed  fron, 
to,  tho  ColooiAl  Otlioe,  '^  y  May  IC 

St.  Beleoa  (Utnea  )  ath  ( 

the  erection  of  destructor   fbe*.!,   new  pail 
engine-house,  chimney,  weit;h  house,  offioee^  tie.    lta«%j 
be  obtained  on  and  after  May  6  on  applloAtkM  to  " 
Broom,  M.I.C.E.,  the  borough  eogine^r,  a 
which  will  be  returned  on  rsoeltif  ol  booa 
by  May  25. 

XfOadott.    S.a— Tender*    are    invited    b^ 
Railway  Company  for  the  eupplj  of  atona,  i 
articles,  telegraph  matoHala  aind  liidianibber. 
may  be  had   on  at»ulioAlioii  to  iht  Blflillaiy'i  ' 
street    terminus,    E.C«   ttod    ptMonM    mmf    It 
Company's  Stofva,  Stimftlofd,  btiwoan  W  iLa* 
May  5  to  7,  And  from  Moy  9  m  11 
SeoreUry  hy  M*y  12. 


THE  ELECTRICAL  ENGINEER,  MAY  0. 


ll«ir«*sll«, --The  report  of  the  tpecial  comtnittoe  appoiated  to 
oooaider  the  doermbiUty  of  the  Cor|>or/ition  undortuking  the  pro 
TiAion  of  the  electric  Uirhting  recooimenda  De^rotiAtion  with  the 
Newca«tle  and  Dwtricl  Electric  Ltehttn^^  Company,  Limited,  and 
with  the  liewcftftJe  Electric  Supply  Company^  Litnitei,  far  the 
pnrpom  of  ascertiiintDg  apon  what  termii  the  two  comp<inieH  would 
mAI  their  ondermktn^^  to  the  CorpOfAtioo.  The  rej>ort  will  be 
considered  at  a  future  meotioff. 

DlMolotKm  of  PmrtD6ff«lilp.--The  partnerihip  between  Messrv. 
Frederick  Charles  Geary  and  John  Hall,  trading?  »n  electrical 
eopceerB  at  Swadlincote,  under  the  atyle  or  firm  of  Uall,  Oeary. 
and  Co,,  and  at  164^,  Corporation  street,  Birmingham »  nn  the 
BinaiDf^ham  Electrical  A€ce0porie8  Company,  h&^  been  dit^otved 
by  mutual  connefit,  We  are  informed  that  alt  debt^  due  to  and 
owing  by  the  !»t6  firm  will  be  received  and  paid  by  Mr.  John 
Hall,  and  the  buainee0  carried  on  under  the  lame  name  a« 
heretofore* 

Bldeford,— The  Town  CounoU  do  not  ^eem  very  aatislied  with 
their  gaa  bill.  During  a  recent  di»cu»«ion  a  councillor  aaid  ho  wa« 
glad  that  the  contract  with  the  f^sM  company  had  nearly  con- 
cluded. Another  tuggeiitoci  that  it  wae  highly  denirablo  that 
tJiere  ahould  be  ftome  comp<»Ml»oo  in  the  lighting  of  the  town. 
Why  did  not  the  Councii  intrrnluce  the  electric  light*  Exeter 
and  Taunton  CorporationB  had  profited  by  the  electric  light. 
Unleaa  competition  was  introiluced  the  town  would  not  be  treated 
as  it  expected  to  be. 

deotrto  t*lg1itltiff  Pre^UtoiiAl  Orders  —A  raemoraodum  juet 
Isfued  by  the  Board  of  Trade  shows  that  the  22  local  autboritie'^ 
which  it  is  proposed  to  empower  to  undertake  electric  lighting 
within  the  areas  under  their  control  are  the  Corporations  of 
Hereford,  the  Airdrie  Burghi,  Brechin,  Hamilton,  Kotheaayp 
Ofmf'*  '^'^'^rham,  Batley,  Lewes.  Chichester,  and  Djncaster, 
the  ton  Rural  District  Council,  and  the  Urban  District 

CouM  It  t ford.  Ei«t  Ham,  Ilfracombe,  Rawmarsh,  Homsey, 

Itford,  Leigh  on  Sea,  Barnes,  Hovei  Altriucham),  and  Leath'jrhead. 

Urtfcirhaiii.  — The  Clerk  has  reported  to  the  Town  Council  that 
he  has  received  the  electric  lighting  provisional  order  from  the 
Board  of  Trade,  which  now  only  requires  the  formal  assent  of 
Parliament  ]  further,  that  the  mayor  and  himself  had  attended  a 
meeting  of  representatives  of  public  bodies  affected  by  the  pro- 
poeed  Bill  of  the  General  Power  Distributing  Company  at  Notting- 
ham, and  that  it  was  decided  that  a  joint  opposition  should  be  aiAde 
against  such  Rill  by  counsel  and  witnesses,  and  that  a  committee 
of  representatives  from  six  towns  (including  Rotherham)  had  been 
appointed  with  power  to  deal  with  9uch  opposition. 

Bristol.  —  The  directors  of  the  tramways  company  have 
submit t-erl  t^  the  subcommittee  of  the  Sanitary  Authority  the 
list  of  new  fare^  to  be  charged  when  the  tramways  are  extended 
and  ocpiipiHyl  for  eleotrie  traction.  The  faros  range  from  id.  to 
Sd.,  Btid  worked  out  on  the  exact  lengths  of  each  route  represent 
lor  ordinary  pa^eengere  '75d,  per  mile,  and  by  workmen's  cart 
•22d.  pof  mile.  The  Town  Council  have  agreed  that  the  tramways 
ooiti|»any  be  a>ked  to  ron»)ent  to  include  in  the  propoNd  agree^ 
mant  any  new  tines  which  the  Council  might  consider  necessary  to 
construct  within  the  next  6  vo  years  in  the  present  term  of  purchase. 

Booloa.— An  additional  length  of  main  is  to  be  laid  to  the 
Miirance  of  Bind  loss  avenue.  The  eleetrloal  engineer's  re|.K>rt 
9fcates  that  everything  is  progreasing  tatisfaetonlv  at  the  engine 
btlUd#rs'  works,  and  there  is  every  prospect  that  the  engines  will 
be  ready  fnr  delivery  on  the  date  specified  in  the  contract.  Mossrei. 
Johnson  and  Phillii^w  are  making  the  -i-..>..-^^  which  will 
also  bo  ready  on  th««  Ppointlod  date.     Reforriti  taints  about 

the  nuality  of  the  brirks  supplie<'l  at  the  ;.'>  :  station,  the 

arcbitactM  had  informed  the  engineer  (Mr.  S.  V.  Ciirehurgh)  that 
the  materials  in  use  are  of  tb«  kind  contom plated  In  the  specilica^ 
tlon,  and  such  as  not  to  give  ground  for  any  complaint. 

St.  Oeorge'a.  Baaovor-aquAre.— At  a  meeting  of  the  Veatry 
held  yesterday  it  was  propoeed  Ihat  an  arrBngotnont  be  entered! 
into  with  the  Waiiminitar  Electric  Supply  (Corporation*  Limited, 
by  which  the  charges  to  the  parish  for  electric  current  for  light mg 
piirpoaes  thou  Id  bo  made  in  one  account  at  dd.  per  unit  for  the 
flfs^  4.000  units,  and  4d.  (>er  unit  used  in  excess  of  4JKKI  units 
#aoli  year.  The  Works  Committae  raportad  that  they  had 
raoalWd  a  notioe<i  a  notice  from  the  Waetiniostar  Electric  Supply* 
Con  Limited,  of  the  corporation's  inttmtion  to  lay  dista* 

bui  in  Woodstock  street  and    Blonboim  itroet,    as    jjor 

plan  nutiii^iLvvd^  and  have  instructed  the  surveyor  to  have  the 
laaios  referred  to  laid  in  the  footway  where  popsible. 

Uvarpoat— At  the  City  Council  on  the  4th  inst..  Sir  Arthur 
Forwood  moved  the  acceptance  of  the  tender  of  Messrs*  Willans 
and  Kobinson  for  two  compound  engines  and  dynamos  at  the  pri^e 
of  £<l,G30each,  aad  one  triple  expansion  engine  and  {lynamo  at  tiie 
price  of  £6  9S9  tubjeot  to  a  deduction  of  '2^  per  cent.  ii|Hm  the 
rae|)ect<ivo  amounts     Sir  Arthur  explained  that  those  »  ^  i^re 

to  supply  elpcirical  power  both  for  tramway  and  ale<  ^  «ig 

parpoeea.  It  was  oontandod  that  the  acceptance  oi  v(i»«  Luitdor 
would  oof&mit  tbo  Council  to  a  policy  which  woald  alUmataly 
tavolvaan  expenditore  of  £112  (M>0,  and  that  the  angina*  recom- 
mended  to  besupplieti  were  of  the  wrong  unit  of  fiower,  Upon 
the  motion  being  lost,  Sir  Arthur  Forwood  reeigneti  his  seat  both 
on  the  oommittee  aod  on  the  Council. 

tallMdi.— The  Highways  Committee  of  the  Town  Coandl  have 
naMedareeol  '    taring  it  to  be  essential  that  a  olaasa  be 

niearted  la   t  aae  of  the  tramways  to  the  Maoobeater 

Oarrlaiia  and   • "»ys  Company  eaabUng  tba  Corporation  to 

fliai  iIm  Imnwayi  for  eleetrieal  traetioci  dnnog  tba  raneneti  term 
of  dirce  yaafi.  Tbe  oomtaltite  are  prepared  to  arrange  equitable 
*or  la  eaae  of  inability  to  a^ree,  to  refer  tbe  qaettloo  of 


com^ionsation  to  be  paid  to  the  company  for  any 
ance  to  an  arbitrator  appointed  by  the  Board  of  Tr| 
the  event  of  the  accepting  this  proposial  ito; 

will  not  insist  u;  -o  enabling  the  Car|j0tatlo« 

vimilar  powers  lu  lu  t..  ..i>utAined  in  Bectio<D  43  ol  iIm 
Act,  18T0,  unless  the  company  deetre  it  io  ibeir  owa  ifl 

EdlabnrglL  — ^The  Electric  Lightiag  CoouDtaea  «| 
Council  met  on  the  'J{hh  ult.,  and  adjoaled  Iboir 
estimates  for  th^j  ensuing  year,  IHIIS  (N>.  The  asfMid 
mated  at  £49,250.  and  the  revenue  at  £5U2{iO,  leavliy 
£2fXiO  to  be  carried  to  the  credit  of  the  ratetw  elG 
£6.001)  for  the  reeerve  fund.     »  >    year — 1 

expenditure  was  estimated  at  a  reveiiari 

leaving  a  surplus  of  £2,<M15  to  be  racricii  lo  mo  exvdit  i 
after  providing  for  £4,CMKI  to  be  contributed  Io  tba  n 
The  capital  expenditure  for  tramways,  irt,ti^e»\  |fl| 
and  dweUing'house  improvements,  is  f»i  'i  i[ 

for  1898  1890  at    £49^2,400,  the  greater  j  *hki 

the  conversion  of  the  tramways,  erection  of  powar*bi 

Sboraham.— At  the  last  meeting  of  the  UrbeA  Ob^ 
was  read  from  the  L#ocal  iiovernoient  Board  wiih  ral| 
borrowing  of  £6,0<K.>  for  purposes  of  electric  Ughila|p4 
stating  that  the  Board  would  retqutre  plans  and  detail! 
of  the  cost  of  all  works  aod  financial  particalara,  and 
tbo  approval  of  the  Board  of  Trade  had  baca  abii 
system  proposed  to  be  adopted,  and  the  Board  wwi  ai 
they  would  be  wiUiog  to  grant  iheir  saiiotioa  Ca  Uia  H 
particulars  they  askwl  for  bad  been  supplied,  aad  Ibe' 
had  been  investigated  by  one  of  their  InapeelOrt 
enquiry.  It  was  agreed  that  before  anything  eoaUl  1 
opinion  of  an  exiiert  should  be  obtained,  and  ibai] 
should  remain  in  abeyance  until  they  were  prepared  to  | 


information. 
Newlngtoa.  —  At  t  h 


^  "i^Ung  of  tbe  veatrr,  M 

on  behilf  of  the  El«:t  Commlttaa.  morm  ^hM 

of  Mr.  C.  Gray  Kdl,  ., .  be  aooepled  for  Ibaai 

electric  light  station  at  a  cost  of  £rj.79<l.  Mr.  fhiviiSi 
and  others  commentt^d  severely  on  the  fact  tii»l  a  etayoi 
estimated  to  cost  £5,000  was  now  to  oost  aaarly  <] 
Edwards  explained  that  the  station  propoaad  woal 
Limes  the  working  power  of  the  original  deai^ga*  1 
tung  and  he&te«t  di^cusi>ion,  in  the  course  of  wbfa^ 
question  of  electric  lighting  was  disftusied,  llr*  Hi 
the  matter  deferred  until  after  the  elaotioae  t  b«i  «e^ 
tender  of  Mr  Sharpington  was  accepted,  wiranil  ■«■ 
that  the  slight  diference  in  the  cost  dkl  not  justify  U 
bringing  country-  workmen  into  l^>ndon. 

rulliam.— The  Vestry  have  "  li 

Electric  Lighting,  and   huMt   I  na 

suted  that  a  iub  oommtttee  ha<i  t  r*^n  lipjiomipti  m 
worth  Bridge  road  by  SU  Matthew's  Chareb  aad  ■<_ 
appUcatton  for  addtttonal  lighting.  Tbe  fallewfaf 
proposals  were  submitted  :  (I) That  the  V^esUy  oartif 
visional  order,  and  at  once  proceed  to  take  «t#fis  lor  tb 
a  suitable  electric  lighting  station,  dost  deatracter. 
on  the  Town  Mead  ^ite  ai  an  estimated  ooet  of  C8fv9 
the  foUcitor  be  instructerj  to  forthwttb  eater  lata M|Eel 
the  Electrical  Development  and  Piaaace  OorposaliM  i 
of  their  offer  to  carry  out  the  srbaaie  for  Ibe  eeeeliaAi 
lighting  station,  dust  destructor,  aad  disialeelor  i 
£5.^1 /Jti.     The  first  pro{i09ul  has  been  adopted. 

BCoaxneatlL— At    the  incll   on  Toeaday 

Mayor  ((^uiicillor  W.    H  rcalgaad  tha 

the  Diainage  and  Electnr  tnmittee      Mr. 

that  when  ho  t<x»k   up  i:  iried  eobeOke  lor  d 

electric  light  six  vears  ago  hv^  action,  partJOttUriy  stt 
question,  clashed  with  a  nomerooa  and  inlaanriai  | 
town  ;  he  theref  -  *  *  -^otVget  tba  aapfiort  and  eo«e| 
might  under  o'  uetaneae  be  reasaaably 

roHt  of  extras   v^  eni^iaeir  {Mr,  Lallay)  ba 

£:^iO,    has  now   rear  )      A  rep)iulloa  wai 

future  bt fore  comm<i  «itfa 

Council  with  a  doscnptiuu  and  tbe  probabla  ooal;  i 
engineer  tender  a  monthly  aooooait  el  tba  work  daae,  i 
foreman  of  the  i-     '  dy  a  aaebly  etalanaaa  of  m 

Bradford.  — !  d  expeditloa  bae  baa 

of  electnciiy  oihJ«v>  m  iui»  heart  of  tba  tawvb 
on  Saturday  ntt^lic  and  six  o'oloeb  ao 

feerfin-"   m-.n* 

woftj  ; 
Sifuare,    a»i 
exchange 
to  avoid  t ! 
were  Isid 
poraUon. 
of  1  $  tqn  i 
the  tram  - 
dllT^r 
the    I 
Sicrru 
two  V 


r,f     'l^k 


v^tdle  bai«ir 
Horisa  saellm  af  el 
Uleyfoad 

tMH     to     tlitt     I 

>  be  Ukeii  by  Tyrral-an 
>ttt  of  ^ 
eleolfkllf  iliiiaii—t 
"'  p«tdbw«  wfib  a  ei 

<ar  wtib  a  I 
u  **  far  leaardla^  tN 
rout4*,     Thmm  oabU*  are  <|Uiie  se 
Thare  are  at  tba  Vailey  rosd 
'  v^ts  corrtat,  H^jU  hp^ 


AFpoiatoieaia  Vao«ftt.'Tbe  MatrtmUtaa 
about  to  api^ioint  an  eaginaar  to  tbe  Maid,j 


to  devote  ate  wbola  time  to 
must  bo  tboiXMiffbly  ooapetaai  to 
ths  vanooa  v^tpmming,  t 
(iaetadiag  gae,  eleetrle  Ug htlng. 


datlMaf  Mil 
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£800  per  annum,  with  travelliDfi:  expenees,  offioe  aooommoda* 
DO»  and   the   necessary  clerical   assistance.    Faller   particulars 
the  appointment  may  be   obtained   from    Mr.  T.  Dancombe 
lann,  clerk,  Chief  Offices,  Norfolk  House,  Norfolk -street,  W.C— 
general  assistant   is  required   in  the  city  encrineer's  office  at 
orwich ;  one  having  experience  of  mechanical  and  electrical  engi* 
Bering,  and  desirous  of  increasing  his  knowledge  of  municipal  work, 
"elerred.     The  salary  is  £100  per  annum.     Applications,  stating 
^  and   experience,  and   accompanied   by  copies   only   of   not 
ore  than   three   testimonials,  enclosed    in   envelopes,  endorsed 
General  Assistant."  must   be   sent  to   Mr.  Arthur    E.  Collins, 
.M.I  C.E.,  city  engineer,  Guildhall,  Norwich,  by  May  9. 
Vmtikpooh — At  the  meeting  of  the  Blackpool  Town  Council  on 
16  3rd  inst.  the  Chairman  of  the  Electric  Lighting  and  Tramways 
immittee  pointed   out  that  on  and  after  May  7  until   further 
>tioe,  the  tram  fare  would  be  increased  to  2d.  each  journey.     The 
ounittee,  he  said,  recognised  the  fact  that  the  Id.  fare  was  not 
ily  popular  but  remunerative,  and  it  was  solely  due  to  the  heavy 
^peiieea  that  they  felt  bound  to  put  up  the  fare  during  the  season. 
M  experiment  of  only  increasing  the  fare  during  four  days  at 
Mter  luul  answered,  inasmuch  as  the  takings  amounted  to  £217 
id  more  than  they  were  in  the  corresponding  month  of  last  year, 
le  nomber  of  passengers  carried  being  61,000.     The  committee 
rged  tbe  Council  to  put  in  hand  the  widening  of  the  promenade 
1^  once,  so  that  they  could  have  the  double  line  of  trams,  and 
tth  the  advent  of  the  overhead  system  they  would  then  have  the 
■t  tram  system  in  the  country.    Alderman  Buckeley  urged  the 
manty  of  providing  waiting-rooms,  remarking  that  if.  the  trams 
im  nnder  the  management  of  a  private  company  the  Council 
wU  have  compelled  them  to  have  waiting-room  accommodation. 
Bitt. — Upon  the  motion  of  the  adoption  of  a  report  from  the 
^betric  L*ght  Committee  at  the  last  Council  meeting  the  following 
Mseion  took  place,  which  we  cull  from  Keene*s  Bath  Journal : 
'Mr.  Till*  y  wd  if,  as  Alderman  Taylor  said,  the  sum  of  something 
ik«  £26,000  paid   to  the  company  on  the  acquirement  of  the 
iiefcric  light  undertaking  had,  as  he  understood  from  his  remarks, 
MB  thrown  away,  how  was  it  in  his  account  presented  before  the 
hmdl  last  month  be  only  wrote  off  £600  towards  the  sinking 
■d  ?    If  be  had  found  out,  as  he  presumed  he  had  done,  that 
bi depreciation  amounted  to  nearly  the  whole  of  the  amount  paid 
I tiie  company,  why  did  he  not  write  it  off?    Alderman  Taylor 
oi  it  was  true,  in  this  care  as  in  all  others,  '  sufficient  unto  the 
If  is  the  evil  thereof,'  and  he  did  not  think  it  necessary  to  make 
if  explanation  on  the  point.     Mr.  Titley  :  What  is  the  amount 
l^ily  of  the  commission  and  expenses  paid  to  Mr.  Hammond  up 
»ute?    Alderman  Ricketts :  Hear,  hear.     Alderman  Taylor:  I 
U  that  ifl  a  matter  of  which  we  should  have  had  notice.     Mr. 
Uey  gave  notice  that  he  would  ask  this  question  at  the  next 
Mting.     The  committee's  minutes  were  paised  without  dissent." 
iMBsrd.  —The  Town  Council  will,  at  its  May  meeting,  discuss 
neommeodation   by  a  committee  to  pay   Mr.   Bell    £250   as 
lieuei alien  for  the  extra  services  rendered  by  him  in  connection 
Ik  the  obtaining  of  the  provisional  order  for  the  electric  lighting 
liilhition,  for  preparing  the  necessary  designs,  drawings,  and 
pMKoatlooa,  and  also  for  acting  as  resident  engineer  during  the 
Mftroetion  of  the  works.     The  committee's  report,  which  has 
Mhi  adopted,  states  that  in  the  electncii  y  department  the  con- 
■nikm  during  the  past  12  months  had  been  52,231  Board  of 
pn  units,  as  compared  with  39,606  units  last  year,  an  increase 
|M%fl25  units,  or  nearly  32  per  cent.     A  special  sub-committee 
pointed  to  consider  the  question  of  extending  the  cables  up  the 
WpuiUroad  into  Rowley-park  reported  that  out  of  130  circulars 
^ld56  persons  replied  that  they  did  not  require  the  lierht,  six 
yivwe  prepared  to  take  it,  and  68  did  not  reply.     The  exten- 
ifli  the  cable  at  present,  therefore,  could  not  be  recommended. 
I  Chairman  added  that  the  capacity  of  the  electric  light  mains 
^M«  being  tested  almost  to  the  lull,  and  a  report  of  the 
Mur  oo  the  advlsableneas  of  doubling  the  present  capacity 
ansa  itferred  to  Dr.  Hopkinson  for  his  opinion. 
|gj»t1Wmaitt.-^The  Oban  Time^  says :  "  Perhaps  the  town  of 
^^Wffliain  may  be  said  to  be  the  first  real  instance  where  the 
ebgbt  has  entirely  taken  the  place  of  gas  to  such  an  extent 
ItbsmiODfactnre  of  the  latter  has  ceased.     Fort  William  had 
^manderstood  to  be  the  oldest  gasworks  in  Scotland,  and 
"^  After  the  opening  of  the  West  Highland  Railway  it  was 
^  from  the  owners  by  Mr.  H.  May  berry,  Glasgow,  who 
i  tor  and  obtained  parliamentary  powers,  as  the  result  of 
M'jv^  held  by  Colonel  Yorke,  of  the  Board  of  Trade,  to 
^B  ue  lif^bting  authority  of  the  town  and  district,  and  to 
|a new  gasworks  within  a  limited  period.     A  site  had  been 
^  but  in  the  interval  an  electric  light  company  was  formed, 
^ «.  Torke.  electrician,  Stirling,  as  manager,  who  from  the 
'Tpovor  close  by  has  succeeded  in  intrcducing  a  first- class 
I  '^railway  stations  are  now  lit  up  with  the  electric  light, 
'  *•  '^eit  Highland  Railway  Company  have  now  agreed  to 
r**^  the  gasworks  properties,  wbicn  bound  their  line  of  rails 
iMtaunediate  vicinity  of  the  station.     This  company  and  Mr. 
"*^i  tf  the  owner  of  the  properties,  have  agreed  to  refer  the 
*«aliboQld  be  paid  to  Sheriff  Lees,  advocate,  Edinburgh.*' 
^NM  Oltfbe^  Limited.  —Accord ing  to  a  prospectus    in 
wooUmo,  this  Company  is  about*  to  issue  50.000  £1  shares. 
!i*>'MitCompMiy  has  been  formed  to  purchase  various  British, 
1^  and  Colonial  patents  of  Messrs.  Dunlap  and  Quain  for 
'^pind  glass  cover  for  electric  incandescent  lamps,  and  to 
Hpthebosinees.    The  invention  is  of  an  exceptionally  simple 
■<^  and  ooDsista  eseentially  in  the  employment  of  a  spiral 
indhifiiig  leoe-like  qoalities,  and  of  about  ^in.  in  diameter, 
^T^oOed  roancl  tiie  halb  of  an  electric  incandescent  lamp, 
^ito  MJvaofciifaf  ifr  ia  alatfd  that  the  spiral  glass  cover  acts  ' 


both  as  a  concentrator  and  diffuser  of  the  light  rays.  As  the  results 
of  tests  from  Faraday  House  the  following  figures  are  given  : 
Candle-power  at  100  volts  ordinary  lamp,  pointing  towards  photo- 
meter screen,  10  1  c.p.  ;  spiral  incandescent  lamp  (half  covered 
across  vertical  axis),  17 H)  c.p.  The  same  lamps  were  reversed  in 
position  ;  VI  c  p.,  as  against  10'8  c.p.  The  lamp  half  covered 
with  wires  laid  parallel  to  axis,  and  the  lamp  being  pointed 
upwards,  with  covered  part  towards  the  screen,  the  figures 
are  :  15  3  c.p.  to  22  8  c.p.,  while,  when  the  lamp  is  wholly 
covered  by  the  spiral,  S^'l  c.p.  is  stated  as  the  result  of 
the  test.  As  the  expense  of  covering  an  incandescent  lamp 
is  very  small,  and  greater  efficiency  of  the  lamp  must  mean 
a  smaller  consumption  of  current,  a  saving  should  be  effected  by 
the  use  of  these  lamps.  The  expense  of  covering  an  incandescent 
lamp  with  the  glass  spiral  is  very  small  The  spiral  glass  cover, 
being  an  addition  to  and  not  a  substitute  for  the  electric  lamp, 
will  not  compete  with  the  electric  lamp  industry,  but,  on  the 
contrary,  by  reducing  the  cost  of  electric  lierhting  ought  to  increase 
the  sale  of  all  kinds  of  electric  incandescent  lamps. 

Wormit. — Meetings  have  been  held  to  consider  the  advisability 
of  installing  the  electric  light.  The  area  to  be  embraced  in  an 
application  for  a  provisional  order  includes  the  land  lying  between 
the  west  boundary  of  Wormit  estate  and  the  bur^h  boundarv  of 
Newport  at  Woodhaven  on  the  east.  The  cost  of  the  whole 
scheme  would  be  very  much  the  same  whether  the  generating 
plant  was  erected  on  the  east  or  on  the  west.  A  suitable  engine 
of  the  best  make  to  work  up  to  70  i.h.p  ,  with  dynamo  coupled 
direct,  is  proposed  at  a  cost  of  £670  ;  a  steel  boiler,  probably  of 
local  make,  working  at  1501b.  pressure,  at  £330 ;  accumulators, 
sufficient  to  supply  current  from  11  p.m.  till  daylight  next 
morning,  at  £300 ;  switchboard,  feeders,  underground  mains,  and 
all  wiring  to  meters  in  dwellings,  at  £1,200;  buildings,  including 
chimney,  at  £250  ;  and  provisional  order  and  other  legal  charges 
would  cost  £250.  makipg  a  total  of  £3,000.  The  capital  charges 
on  this  sum  at  3^  per  cent.,  is  £105  ;  coal,  £50  ;  oil,  stores,  etc., 
£15  ;  ground  rent  and  taxes,  £20  ;  allowing  5  per  cent,  for  uphold 
of  accumulators,  £15  ;  and  engineer  and  nreman,  £130— in  all  an 
annual  charge  of  £335.  The  engine  power,  as  stated,  would  be 
sufficient  for  7QP  16  c.p.  lamps ;  if  twice  that  number  of  lamps  were 
fitted  in  dwellincr  houses,  never  more  than  50  per  cent,  of  the  lamps 
erected  would  be  in  use  at  one  time.  One  hundred  and  forty  houses 
with  10  lights  at  an  average  of  £4  for  each  house,  would  give  a 
revenue  of  £560 ;  £30  might  be  derived  from  public  lighting. 
Deducting  the  charges  for  interest,  coal,  wages,  etc.,  as  stated,  at 
£335.  this  would  leave  a  margin  of  £265.  It  is  proposed  to  charge 
at  the  rate  of  5d.  per  Board  of  Trade  unit.  A  rate  of  5^d.  would 
be  equivalent  to  the  present  cost  of  Newport  gas.  Several  house- 
holders stated  that  the  cost  of  oil  lighting  in  their  dwellings 
amounted  to  from  £3.  lOs.  to  £4  per  annum,  exclusive  of  breakages 
and  the  prime  cost  of  lamps. 

Adamaon'a  Light  for  Photography.— This  method  of  artificially 
lighting  a  studio  by  a  number  of  incandescent  lights  (introduced 
by  Adamson  Bros.,  of  Eldon-street,  E.C.)  presents  certain  advan- 
tages, such  as  softness,  brilliancy,  and  steadiness,  as  compared 
with  the  arc  light.  As  with  the  latter,  there  is  no  longer  any 
necessity  for  building  studios  on  house-tops,  as  a  front  shop,  or 
even  a  bafement,  may  now  be  utilised  provided  a  cable  can  be  Laid 
from  a  neighbouring  electric  station  or  main.  This  system  is 
economical  in  working  to  the  highest  degree.  It  is  claimed  that 
about  one-twelfth  to  one-eighth  of  a  penny  is  the  cost  of  each 
exposure.  It  is  silent,  gives  soft,  pure,  brilliant,  white  light,  and 
it  is  a  known  quantity.  Its  intensity  and  actinic  quality  are  at 
at  all  times  equal,  so  that  the  correct  exposure  of  the  plate  can 
be  ascertained  with  perfect  accuracy  and  repeated  with  equal 
results  as  often  as  desired.  The  exposure  required  is  very  short^ 
from  one  second  upwards  according  to  the  lens  used,  and  the 
apparatus  is  always  ready  when  once  installed.  There  are  various 
installations  both  portable  and  pendant,  consisting  of  a  reflector 
(with  set  of  Adamson's  special  photographic  lamps),  conducting 
arms  and  distributing  pivots,  light  steel  girder  beam  and  counter- 
weight, patent  electric  swivel,  length  of  steel  rail  for  attachment 
to  roof  of  studio,  one  single- pole  main  switch,  one  single- pole 
branch  switch,  special  graduating  resistance,  and  all  necessary 
flexible  cables  connected.  The  stand  or  portable  form  of  apparatus 
is  a  smaller  form  of  the  above,  and  is  mounted  on  a  stand  instead 
of  an  overhaul  rail.  This  installation  is  capable  of  covering  an 
8ft.  by  8ft.  background  with  an  equal  illumination,  and  is  so 
designed  that,  in  addition  to  its  value  in  the  studio,  it  may  be 
easily  detacheid  and  taken  out  to  balls  and  evening  parties,  or  for 
"  at  home"  photography.  It  can  be  put  into  a  cab,  and  a  few 
minutes  serve  to  mount  it  for  work.  Around  the  inside  of  the 
reflector  36  or  more  32-c.p.  lamps  are  arranged  in  a  circle.  Four 
of  these  are  kept  constantly  burning  for  focussing,  while  the 
rest  are  only  turned  on  during  the  exposure.  The  light  is  turned 
on  gradually,  thus  enabling  the  operator  to  gauge  its  effect. 

Cheltenham  —At  last  Tuesday's  quarterly  meeting  of  the 
Town  Council,  it  was  reported  that  the  tests  showed  the  electric 
Supply  (low-pressure  cables)  to  have  averaged  101*5  volts,  and  the 
gas  16*19  candles.  The  lamp-book  showed  18  lamps  extinguished 
and  five  burning  dimly.  The  electrical  engineer  reported  that  the 
new  steam  alternator.  No.  6,  had  been  started,  ana  had  run  very 
satisfactorily  for  about  10  days  on  the  town  mains  ;  the  buildings 
were  nearly  complete,  and  he  hoped  to  get  the  battery  of  accumu- 
lators into  place  shortly.  He  recommended  that  a  small  part  of 
the  extension  to  the  'arc  lighting  mains,  included  in  his  estimate 
of  extensions  in  February,  should  be  carried  out,  the  extensions 
being  from  Manchester-street  sub-station  to  the  bottom  of  North- 
street,  where  the  mains  join  the  Winchcomb-street  arc  lighting 
circuitB,  the  coet  of  which  woqld  be  aboot  £120,  laid  oomplete.  In 
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eon»equenoe  of  two  fftulU  on  high  pressure  cables  on  9«tarday, 
tbe  Idth,  the  town  supply  was  interrupted  for  periods  of  eif^ht  and 
eighteen  minutes  retpectively,  at  about  7,2(J  p.m.  and  10.50  p  m, 
Tne  earlier  faoH  was  due  to  breakdown  of  a  robber- insula  ted 
cable  forming  a  eervioe  in  LAnd»down-terrace«  and  the  eecond  fault 
CK^oorred  on  one  of  the  two  main  feeder's  and  at  the  junction  of  the 
Su  Georite's  and  G louce«ter  roads.  At  this  place  the  cable  had  been 
teveral  times  disturbed  by  npentnffS  ma<1e  by  the  gM  company,  and 
tbe  highways  and  waterworks  departmentr^,  and  he  thought  it  likely 
it  bad  suffered  some  rough  usage.  The  fault,  however,  was  very 
much  burnt  up  and  at  that  time  he  could  give  no  definite  opinion  as 
to  the  cause  of  the  trouble.  Both  faults  had  been  repaired,  and^ 
•xoept  for  the  temporary  cessation  of  the  light  generally  for  the 
timee  mentioned,  very  few  cuitomers  bad  been  inconvenienced. 
The  eatimate  of  the  expenditure  on  street  lighting  for  the  current 
year  was  £3,750  for  gas.  and  £2,950  for  electric  lighting— total, 
£6,300.  The  Deputy  Mayor,  in  submitting  these  proceedings  for 
approval,  referred  to  the  rather  large  addition  proposed  to  the 
itreet  lamps,  and  said  the  tendency  was  for  the  expenditure  to  go 
np  in  this  matter.  Up  to  the  present  Cheltenham  bdd  not  been  a 
weil'lighted  town,  and  they  muot  expect  additional  expenditure 
on  lighting  both  in  the  town  itself  and  in  the  added  distnct<>.  Tbe 
minutes  were  approved.  A  letter  from  the  enterprising  Trans* 
atlantic  Mr.  Bickerdike,  referred  to  in  our  last,  was  alao  before 
before  the  Council. 

South  StAfldrdahlre  Tramwftya.— A  conference  of  representa- 
tives from  local  authorities  was  held  in  the  Town  Hail,  West 
Bromirich,  on  the  3rd  inst.,  with  lespect  to  the  u^e  of  steam  on 
the  Booth  Stafford  shire  Tramwayi*.  Colonel  Marindin  ( inspector 
of  tbe  Board  of  Trade)  preeided.  Mr.  Schuster  explamed  that 
tbe  Sooth  StalTordnhire  Tramways  Company  were  contemplating 
promotintr  a  Bill— the  expjense  of  which  would  be  paid  by  the 
British  Electric  Traction  Company— to  meet  the  views  ot  the 
various  local  authorities,  those  of  their  own  company,  the  Briti»<h 
Electric  Traction  Company,  and  the  Board  of  Trade^  The  Bill 
was  to  enable  them  to  introduce  some  improved  method  of  traction 
agreeable  to  the  local  authorities  and  the  Board  of  Trade,  and 
he  suggested  that  the  British  Electric  Traction  Company  should 
confer  with  those  local  authorities  upon  the  system  to  be  intro- 
duced.  Whatever  Bill  tbe  local  authorities  favoured,  their 
company  would  do  their  best  to  promote  it.  There  wae  nothing 
in  their  Act  to  prevent  them  from  taking  the  electric  traction 
to-morrow,  but  toey  had  agreed  to  lea^e  the  lines  to  the  BritiNh 
Electric  Company,  who  would  aid  them  in  promoting  the  Bill. 
What  they  really  wanted  was  an  extension  of  the  steam  license 
until  the  neceeaary  steps  are  taken  to  carry  out  a  new  scheme. 
When  they  had  the  power  to  lease  the  lines  to  the  British  Electric 
Company  they  would  adopt  some  method  of  traction  which,  he 
hoped,  would  be  suitable  to  all  concerned.  It  was  intended  to 
re-equip  the  lines  entirely-  Mr.  Dunn  (Mayor  of  Dudley)  men- 
tioned that  the  license  for  the  trams  in  the  borough  of  Dudley 
would  expire  In  four  years,  and  then  the  Town  CTooncil  intended 
to  avail  themaeUee  of  the  provisions  of  the  Tramway  Act  and 
municipalise  them  They  bad  already  a  provisional  order  for 
electric  lighting.  A  diacaaaion  ensued  as  to  the  best  mode  of 
traction*  and  Mr,  Selions  said  export  evidence  showed  that  the 
conduit  system  was  impracticable  in  England.  In  answer  to  a 
quest  ion  whether  the  British  Electric  Traction  C^ompany  were 
capable  of  undertaking  such  an  extensive  scheme,  Mr.  Selions 
men  tinned  that  tbe  capital  (£5(K),(t00)  had  all  been  subscribed. 
Ultimately,  Mr,  Selions  undertook  to  supply  the  local  authoritiee 
with  full  (particulars  of  the  proposed  Bill  within  a  month,  and  the 
Mayor  of  W^est  Bromwich  was  asked  to  convene  another  conference 
^fter  those  had  been  ooniidered. 


-At  a  meeting  of  the  V^estry  to-day  a  report  will  be 
mbmitted  by  the  Electric  Lighting  C^ommittee  stating  that  m 
cooeequenee  of  the  wages  of  the  labourers  having  been  inoreased 
from  old.  to  7d,  mr  hour  in  order  to  conform  to  the  Vestry's 
rcaolutioo  that  the  trades  union  rates  of  wages  as  in  practice 
obtain  be  paid,  the  other  members  of  the  labouring  stuff  have  been 
placed  in  a  somewhat  anomalous  position  ;  that  according  to  the 
MslMdtile  of  wages  of  the  National  Union  of  Oas  Workers  and 
General  Ltbourort,  the  labourers'  rate  of  pay  is  stated  to  be  7d, 
tier  hour,  whereas  by  the  schedule  of  the  Amalgamated  Protective 
Union  of  Engine  Drivers,  etc.,  the  rate  for  stoker  or  boiler 
attendants  is  also  fixed  at  7d.  per  hour  ;  that  it  is  ap{3iareot  that 
either  one  rate  is  too  high  or  that  the  other  is  too  low,  a«  a  certain 
atDOiiiit  of  skill  is  required  in  stoking  a  boiler  properlv,  and  the 
etoker  is  therefore  relatively  of  more  value  to  the  department 
UuJi  the  labourer,  and  that  other  anomalies  have  aleo  aHseo  in 
ooeeeqaenoe  of  tbe  increase  in  the  labourers*  wagee  ;  submitting 
for  tbe  information  of  the  Vestry  a  schedule  of  wages  as  paid  at 
preaent  and  the  ratea  which  it  suggests  should  bo  paid  ;  and 
recommending  that  ao  increase  of  ^d.  per  hour  to  all  artisan  and 
labouring  staff  (labourers  and  oosJ  trimmers  excluded)  be  approved 
and  paid  forthwith*  Referring  to  the  salaries  of  the  technical 
and  clerical  staff  of  the  electricity  department,  the  committee  is 
of  opiri  ^  proper  ached  ale  under  various  grades,  showing 

tbeooo  *^lariee,  vearty  increments,  and  maxima  is  | very 

deairabtv,  <*i,>  ^  iiat  it  would  be  to  the  interest  uf  the  defiartment 
Ihat  tbe  members  of  tbe  staff  should  know  what  pros()ective  incro^ 
ments  of  aaUry  they  ma^  attain  to  in  the  event  of  tJieir  giving 
aatiafactlon  ;  and  they  wdl  recommend  that  the  scale  of  salaries 
the  wo  in  the  foUowiog  achedule  be  adopted  and  pul  into  operation 
forthwith  ;  **  Switch  room  attendants  and  inspectors  of  motoni — 
eommencipg  salary,  30s.  per  week  ;  annual  incrementa  suggested, 
da.  Od,  per  week  ;  maximum  aaUry  auggeated,  408.  loapeolon 
of  meioe-^CMaaeiiciog  aalanr*  SOi,  per  week  ;  eoiioal  loori 
r  week  ; 


iOfKeitfod,  2i.  6d,   per 


maxlmom  salary  enggeeled,  lOi, 


Draughtemen— commencing    salary,    £IH    per 
increments  suggested,  £H  per  annum  ;  olajcinittm  aaltt 
£150,  Clerk— commencing  salary,  <C105  per  aiuiani  ;j 
menta  suggested,  £7.  lOe.  per  aaiiaiD  $  maxlmeiii « 
£120.      Electricians  in  charge  Mid  OQ  ouiiia^eoa 
400,    per    week  ;  annual    iocremente   mi^eacad*  Aa' 
maximum  salary  suggested,  60s.'* 

OJaayow.'The  Corporation  are  at  preeeol  < 
for  a  great  extension  of  their  electrical  plaai,  lo 
jiupply  electric  current  over  the  whole  mtinMpalei 
expenditure,  including  what  haa  already  been  don 
at  about  £551  OOQ      Mr.  Chamen's  report  to  the  Rl< 
mittee    states,   according   to   the    Dundu    Adv 
Waterloo-street  station,    with   ita  capacity  for  9>,l 
completely  overloaded  during  tbe  fog  last  winter,* 
increase  in  the  number  of  lamp  fixed  had 
tlve  years  about  20  per  cent.,  tnis  meant,  with  Qmi 
100  lamps  on  the  Springburn  eleotric  tramway  ro9| 
for  at  least  1(K)  h.p.  additional.    Waterloo-street  mtt 
to  its  utmost  capacity,  a  new  site  had  been 
Dundas,  where  work  had  already  been  begun, 'and    ^^ 
had  been  made  for  the  porchase  of  another  site  iaie  m  | 
station  on  the  aouih  side  of  the  river,  near  EglintOfiH 
At  Port  Dandaa  there  would  be  no  difRoulty  ie  ie 
SO.Or^)  h,u..  and  at  the  southern  station  another  li.on 
tion  of  distribution  had  also  to  be  oonaidenwl     Wi 
station  was  at  present  distribnttog  current  at  a 
and  200  volts,  but  the  Board  of  Trade  regulatiooe" 
current  to  be  supplied  at  25<j  and   5<Xl  volts,  whteli^ 
current  to  be  carried  much  further,  and  saved 
amount  of  copper  required  in  the  dittribotin^ 
the  saving  being  about  50  per  cent,  Tbe  new  plaaii 
for  Port  Dundas  was  designed  to  supply  current  ei| 
pressure,  and  the  plant  for  the  southern  station  i 
designed.     There   would   be  no  difficulty   in   ae|i 
points  about  two  miles  distant  from  each  ol  the 
stations  and  in  further  supplying  an  area  of  aboe 
radios  from  such   distant  feeding  points,     Tbje 
included   tbe  whole    munici(>ality,   so  that  tJiere 
necessity  for    resorting    to   hightenaioQ    eorreolL 
the    increased    voltage    rendered     it     tmpoeaible 
new    stations    in    connection    with    tbe 
present  distributed  the  energy  from  Waterloo-i 
would  be  desirable  in  time   to   relieve  that  stati 
load.     Tbe  capital  expenditure  detailed  in  libe  ra^ 
made  up  as  follows  :  capital  expenditare  <^  Pf* 
capital  expenditure  proposed  in  report,  £396,000 ; 
of  Waterloo-street  plant,  £50.iKJ0.     The  tereet  m 
a  tow  rate  of  charge  for   the  supply  ol  electrie 
Mr«  Cbamen,  is  to  make  theooocer 
the  sooner  the  capital  expenditure 
reached  the  better.     He  thn  rtiiiieBila(l)  I 

to  the  £<I5.0(X»  to  which  the  \  ct  alreedv  m , 

a  further  expenditure  of  £(»l,MiMf  t  i  n i|t hocliSd fcr  lii  1 
station   and    mains,   and  {*2)  that   an  eapioditm  of 
authorised  for  the  south  aide  station  and  ouiiiiL    Tk 
would  be  spread  over  a  period  of  two  ye^a. 

Notttaghaiii.— Prof.   Eobinaoo,  who    ie   eft   felM 
mechanical  and  electrical  engineering  depertSMBfe 
College,  has  been  interviewed  by  a  repraeewtolleie cH  I 
Kxprtss  on  the  sobject  of  the  systeo)  ^  eteelrie  I 
for  the  new  tramway  system  for  NotUn^ha 
consented  to  briefly  explain  its  working  in  atniilt  I 
reference  to   the  scheme  put  forwarcT  by  tba 
Corporation,  the  profeeeor  said :    **  To  my  mind 
doubt  that  the  overhead  ayitem  is  the  beat.    One  e 
made  to  it  is  that  the  poata  ntimiDg  alooi;  tlie  ettkU 
will  be  unsightly^  batl  disagree  with  ihoA  viov.    1 
exaggerated  idea  of  the  ugHneea  of  the  nnwlieeil 
The    cast-iron   poate    and   projecting   arma 
artistic,   and   in  long   tboroughfarea^   and   asp 
Mansfield -road,  where  there   in  an  incUne»  the  |^ 
pleasant.     These  aiipporta  will  oertainlv  not  be  m 
so  dangerous  aa  the  preaent  «iyel«m  of  overt 
telephone  wiree.    There  ie  aaoilier  poiol  la 
electric  traction  :  the  speed  oao  be  reireleled  wfHiin  a< 
range.     In  America  the  rate  is  lire  or  aia  mSSmi  la  iIm  I 
from  10  to  12  imle«  in  the  suborba.    niali  of 
from  a  social  point  of  view,  of  rapid   lieotrie  I 
centre  of  tbe  city  to  the  outlying  JtsirMe*    il  wfll  i 
boon  to  people  who  now  live  in  crowded  a 
ohange  to  healthy  hones  in  the  soburb^    In  the  < 
speed  baa  to  be  tbe 


^ 


per  u 
wonld 


eame  in  every  pert  of  Ibe  Itei^ 
md  lUfipiiiig  alooc  tilt  onbW  It  m 
a  tlie  onble  wonld  eoAr  ilimiMi 


'hu  wonld  mean  tbaa  tlie 
out  rapidly,    A  aeoood  argnmeot  agalnel  Mie  mJbim  i 
It  interferes  with  the  etreeie  nore  tban  tbe  oioilieed 
And   then,  again,  you  oanoot  leforse  i^  difnete 
although  there  is  this  to  be  aaid*  tJbel  a  gr 
may  be  atincbed  to  the  cable  when  ttmtte  r« 
rieooe  in  Ameriai  and  elaewbtre  bee  mn 
syttem  la  more  apaedy*     The  Overhead  ««e[ 
and  allows  greater  change  in  i(iv«d  than  tJie 
|iointe«l  out  in  tbe  careful  and  crmctse  report  di 
oominittiee  of    the  Corporalioo.     In    that    tl^  m 
diaadTontefea  of  botli  eytleaaa  are  lairly  aimed, 
objeetione  lo  tbeorerheed  ayiteoi  I  have  bemrd 
been  IIm  onlnoae,  I  think,  of  pure  prtjedloiw    U 
iKe  nalnml  ooneer^atijia  of  hnman  i 
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atioQ  one  has  for  anything  that  is  old,  although  eaper- 
The  ovethead  trolley  system  has  been  adopted  largely  in 
,  and  in  a  good  number  of  towns  in  this  country  and  on 
unent,  with  satisfactory  results.     The  working  expenses 

in  this  and  other  reports  show  clearly  the  superior 
r  and  economy  of  the  overhead  system  as  compared  with 
e.  With  regard  to  the  gradients  it  will  be  poesible  to 
be  steepest  streets  in  Nottingham.  Ascents  can  be 
where  the  gradient  is  1  in  10.  Yes,  undoubtedly  the 
I  system  is  the  best  for  Nottingham." 
■liMid.— The  special  committee  appointed  by  the  Birken 
wn  Council  in  July  last  year  to  consider  the  question  of 
I  tramways  for  the  borough,  have,  according  to  the 
f  CovaritT^  just  issued  a  report,  in  which  they  state  that 
e  found  it  impossible  to  come  to  any  satiffactory  arrange- 
ith    the  Birkenhead    United    Tramway,   Omnibus,    and 

Company  for  the  surrender  of  their  lease.  As  to  the 
ram  ways,  the  lease  of  which  expires  in  1916,  the  com- 
id  not  think  it  desirable  to  acquire  the  interest  of  that 
.  Both  companies  had  suggestea  that  the  existing  leasee 
B  determined,  and  that  a  new  lease  of  all  the  lines  in  tlie 
should  be  granted  to  them  or  to  a  new  company,  who 
eoonstmct  the  existing  systems  and  convert  them  into 

electric  tramways,  but  to  this  proposal  the  committee 
•ble  to  assent.  Applications  had  also  been  received  from 
npanies  for  acquiring  the  tramway  lines,  with  a  view  of 
i|[r  them  into  electric  tramways,  but  the  committee 
to  entertain  any  of  the  proposals  made  to  them.  Acting 
owers  given  them  by  the  Council  the  committee  strongly 
oded  that  the  existing  Birkenhead  tramways,  or  some 
thereof,  should,  when  the  Corporation  came  into  actual 
n  of  the  property,  be  reconstructed  and  relaid  as  electric 
B,  and  that  the  present  system  should  be  in  part  extended, 
lines  laid.  It  was  not  proposed  to  touch  upon  the  ques- 
tie  Wirral  tramways,  inasmuch  as  it  may  be  many  years 
e  lines  revert  to  the  Corporation.  As  to  the  best  system 
inical  haulage  to  be  adopted  in  the  borough  for  tramway 
»  the  committee  had  given  full  and  fair  considera- 
tbe  claims  of  all  the  well-known  systems,  and  they 
e  to  the  conclusion  that  electrical  haulasre  was  the  best 

With  regard  to  the  exact  number  in  which  electrical 
r  energy  should  be  applied  the  committee  had  considered 
atages  and  disadvantages  of  the  Simplex,  conduit,  and 
•and  systems  generally,  as  well  as  of  the  overhead  or 
rstem,  and  were  satisfied  that  the  latter  was  on  all  grounds 
suitable  for  adoption  in  Birkenhead,  and  they  therefore 
nd  that  electrical  tramways  on  the  overhead  or  trolley 
loold-  be  adopted  in  the  borough.  As  to  the  working  of 
ways,  the  committee  suggest  that  the  entire  system  of 
B  in  the  borough,  including  lines,  plant,  etc.,  should  be 
»d,  provided,  and  worked  by  the  Corporation  as  a  muni- 
dertaking,   and  without  the   intervention  of  lessees  or 

In  order  that  the  Council  may  be  in  a  position  to  com- 
irk  as  soon  as  possible,  and  in  order  that  no  unnecessary 
y  arise  in  placing  electric  tramway  carriages  upon  such 
<  the  Council  may  determine,  the  committee  recommend 
idl  to  approve  their  report,  and  to  agree  to  the  scheme 
nbodies  the  views  of  the  committee.  Dealing  first  with 
ing  routes,  it  is  remarked  that  that  portion  of  the  borough 
\  between  the  central  station  and  the  ferry  has  separate 
or  the  up  and  down  traffic  respectively.  There  does 
lar  to  be  any  advantage  in  having  three  separate  routes 
retained  their  retention  would  necessitate  addditional 
leetric  feeder  cables,  etc.  It  appears  desirable  therefore 
I  up  and  down  lines  should  be  taken  together  along  the 
nets,  and  both  lines  are  now  proposed  to  be  laid  along 
ikeet,  Canning-street,  and  the  ferry  approach.  On  the 
N  a  portion  of  the  present  route  is  taken  along  Canning- 
Ssnaford-street,  Taylor-street,  and  Bridge-street.  These 
ire  not  very  suitable  for  tramways,  and  it  would  seem  that 
1  of  following  the  present  route  it  would  bo  preferable  to 
>OQt  of  the  lines  laia  in  Argyle-street  direct  into  Cleveland- 
which  is  a  more  suitable  street,  and  where  there  is  a  much 
population  to  be  served.  The  existing  Claughton  and  Oxton 
Piopoied  to  be  practically  abolished,  and  in  its  place  two 
wte  are  Bubetitnted.  Only  the  portion  of  the  existing 
^■QBK  Conway-street  is  proposed  to  be  retained  as  part  (3 
n^Bdwno.  The  following  are  the  routes  proposed  :  Borough- 
Bfr-Gommencing  at  Wmidside  Ferry,  and  proceeding  along 
^W^oach,  part  of  Canning-street,  Argyle-street.  Borough- 
to  PraotOD-road,  then  along  Pren  ton -road  West  to  the 
l^^oaiidary.    Dock  line — Branching  out  of  the  Borough- 

™«  in  Argyle-street  at  the  end  of  Cleveland- 
>poiog  along  Cleveland-street,  a  portion  of  Corpora- 
•■"•  J^ofort-xwwi,  to  the  borough  boundary.  Higher 
■■V  une^Branching  out  of  the  Borough-road  line  at  Whet- 
1^  C*^S  slong  Whetstone-lane,  Church -road,  Bebing- 
*B»  to  Dicre-hill.  An  alternative  route  has  been  suggest^ 
j^^  of  the  distance,  along  Argyle-street  South  into  Whet- 
*'>*•  Shrewsbury-road  and  Oxton  line — Branching  out  of 
Mri|.roBd  line  at  Balls-rosd  East,  passing  along  Balls-road 
'Ws-road,  Shrewsbury-rosd,  and  Shrewsbury -road  North 
Jj^tsd.  Park-road  North  line^ — Branching  out  of  the 
P-nsd  line  at  Conway-street,  passing  along  (^nway -street, 
VMKorth,  and  Upton-road  to  the  end  of  Shrewsbury-road 
•  (llsBe  two  lines  form  a  complete  loop,  and  will  provide 
■  tafie  as  well  as  for  down  traffic  to  the  railway  stations 
!ri^  iior  the  greater  part  of  Oxton  and  Claughton,'  and  part 
MiblMl  adk^iinff  Cmiway-atreet.  These  lines  also  provide 
iwfcsndiootlMlltnffio.)  Central  Claughton  line— Branch- 


ing out  of  the  Park-road  North  line,  passing  along  Claaghton-rosd^ 
with  a  loop  from  Camden -street  to  Conway-street.  Eastbourne-rosd, 

g&rt  of  Grange-road  West,  Grangemount  Grosvenor-road  to 
land  ford-street,  and  along  Bland  ford  street,  terminating  in 
Shrewsbury-road.  It  is  proposed  that  double  lines  of  track  should 
be  laid  in  all  places  practicable.  With  regard  to  the  providing 
and  equipping  such  a  system  of  electrical  tramways  as  that  recom- 
mended, the  borough  engineer  and  surveyor  advises  that  the  cost 
of  taking  up,  relaying,  and  converting  such  of  the  lines  at  present 
laid  as  are  included  in  the  scheme,  and  laying  new  lines  in  those 
streets  where  lines  are  not  at  present  laid,  would  amount  to  about 
£104,500.  To  this  sum  would  have  to  be  added  the  cost  of  erecting 
the  necessary  overhead  wires,  poles,  etc.,  and  the  cost  of  con- 
structing and  furnishing  complete  an  electrical  generating  station, 
erecting  carriage  sheds,  providing  the  necessary  tramway  cars« 
and  other  minor  matters  which  would  involve  a  further  expendi- 
ture of  possibly,  £77,600.  The  committee  point  out  that  if  the 
Council  seriously  contemplates  the  providing  of  electrical  tram- 
ways in  the  borough,  it  is  very  desirable  that  application  be  made 
in  the  ensuing  autumn  for  the  necessary  parliamentary  sanction 
to  lay  the  lines  in  those  streets  in  which  tramways  are  not  at 
present  laid. 
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April  25. 

946e.  The  oempaot  eleetrio  switch.  Percy  Herbert  Brant, 
1,  Column -villas,  Belvidere-road,  Shrewsbury. 

•475.  Improremeats  in  and  oonneeted  with  are  lamps. 
Frederick  Richard  Boardman,  17,  Leopold  -  street^ 
Burdett-road,  London. 

9Ma.  Improireme&ts  ia  apparatns  tor  freetair  UghtlBC  aad 
eztlBcalshing  gae-bnriiers  at  a  distanee  by  means  ef 
Sleetrieltj.  Paul  Louis  Guyenot,  60,  Queen  Victoria- 
street,  London. 

949S.  Imprerements  ia  er  relating  to  "startlag  boxes*  or 
eombtned  rheostats  and  antomatio  ont-ents  lisr  eleefeiie 
meters.  Alfred  Julius  Bonlt.  Ill,  Hatton  •  garden, 
London.     (Frank  E.  Herdman,  United  States.) 

9400.  imprered  method  and  apparatos  for  maintaining  the 
aetion  ef  Taonnm  tnbes.  William  Phillips  Thompson, 
6,  Lord-street,  Liverpool.  (The  Volcohm  Electrioitats 
Actien-Gesellschaft,  Germany.) 

95M.  Imprerements  ia  eperattag  mechanism  for  the  swittfhss 
ef  eleetrio  railways.  John  William  Mackenzie,  40, 
Chancery  •  lane,  London.  (Charles  William  Squires, 
United  States.) 

9511.  ImproiremeBts  ia  rheostats  tor  the  graduated  eentrel  ef 
eleetrioal  resistance  partlonlarljr  applieable  to  the 
prodoetioa   ef  theatrioal   Inminens   effsets.     Clande 
Edouard  Climar^on,  1,  Queen  Victoria  street,  London. 
April  26. 

9SS4.  Improrements  ia  ioeaadeseeat  eieetrieal  devisee. 
William  Lloyd  Wise,  46,  Lincoln's-inn-fields,  London. 
(Conrad  Hubert,  United  States.)  (Complete  specification.) 

9649.  ImproTemeats  ia  Eleetrio  are  lamps  respeeting  are 
striking  anrangemeat.  Peter  Spies,  3,  Fossdene-road, 
Charlton,  Kent.     (Complete  specification.) 

9581.  Impreremeats  ia  coin-freed  or  prepayment  apparatns 
for  supplying  eleotrieitjr.  Alexander  George  lonides, 
4,  South-street,  Finsbury,  London. 

9697.  Improved  e^eotrio  are  lamp.    Joseph  Thiebaut  Tschieret, 

6,  Bream's-buildings,  Chancery-lane,  London. 

96S7,  Improvements  ia  process  for  the  prodnotioB  ef  chemical 
eompenads  by  electrolysis.  Jo9eph  William  Richards 
and  Charles  William  Roepper,  24,  Southampton-buildings 
Chancery- lane,  London.    (Complete  specification. ) 

96S6.  Process  for  mannftictnring  metalUe  snlphidss  deetre* 
lytieally.    Joseph  William  Richards  and  Charles  William 
Roepper,    24,    Southampton  -  buildings,    Chancery  •  lane, 
London.    (Complete  specification.) 
April  27. 

9677*  Improrements  ia  swing  Joiats  or  eeiliBg  eenneotlens  far 
earryiag  snspeadod  electric  light  flttiaga.  Veritys, 
Limited,  and  Persy  Gamiss  Ebbutt,  Plume  Works,  Aston, 
Birmingham. 

9698.  Impreremsats  ia  reslstaaee  apparatns  tor  rsgnlattag 

electrometers  Siemens  Bros,  and  Ca,  Limited,  Birk- 
beck  Bank-chambers,  Southampton-buildings,  Chancenr- 
lane,  London.  (Siemens  nnd  Halske  Atkien-Gcsellschan, 
Germany. )    (0>mplete  specification. ) 

9719.  Imprerements  relattaig  to  tdephenss  aad  to  eirenit 
arrangements  aad  rslajTS  therefor.  Oliver  Joseph 
Lodge,  323,  High  Holborn,  London. 

9714.  Improvements  ia  portable  deetrie  batteries  aad  deetrie 
lamps,  (yeorge  Frederick  Emery.  5,  King's  Bench-walk, 
Temple,  London. 

9798.  Improvements  in  eleetrio  enrreat  switeh-gear.    Leonard 
Andrews,  46,  Lincoln's-inn-fields,  London. 
April  28. 

9778.  Imprerements  ia  plates  for  deetrie  aeenmnlatem. 
Max  Bernstein,  proprietor  of  the  firm  of  Job.  Friedr. 
Wallmann  and  Co.,  Ill,  Hatton-garden,  London.  (Com- 
plete spedficatfon. )  _  ^ 
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979t.  laipro^vd   id6«iw   mnd    itppArmtnii    for    oloetrolytteftUr 
d«oompoftlaK  «»ltft  of  ttie  alkatiae  And  earthy  motals 
or  other  lubstanoei  oontaloliig   thom   for  tti«   mnmi- 
fA«tiire  of  cAHStto  blofteliliis  powder*  oli1orlii«w  or  ottier 
prodaots    oo&tal&od    in    thorn.      Frederic    Hun|<erford 
Uowra«n  And  Frederic   Edmtand  Bowcn&a,  17,  St.  AdciV 
square,  M*ncbe9tof. 
$T7t.  Rolatlng   to    Improvemoato    In    tootUtc   and  proteotiAK 
apparatus  uood   Is  ooDJaactlon  with    totephono.    tolo- 
iraph,   or  othor   olootfloal  dronlta.      iXmiel    Sinclair 
and  WilliAtn  Attken,  Oxford  eourt^  Cannon -street,  London. 
(Complete  epecitication. ) 
0719,  ImproTomoiits   i&   and  oonnoetod   with  oloctrollero  and 
laeandoaoonoo    alectrto  lamp  pendants.     Hugo    Hirst 
and  John  Hillery  GoUingi,  73,  St.  Stepheo'«-road^  Upton 
Park,  London. 
•8.  An  Improvod  oyatom  and  means  for  driving  nowapapor* 
printing    or    like    machines    at    ▼aiiable    speeds    hj 
elootrlo  motors.     Walter  Angove  Clat worthy,    WilUatn 
Henry    Holmeii,    Alfred     Holmes,  John     Henry    Holwiep» 
Leonard    William    Holmeei,    stid     EUwood     Holtneei,     1, 
^*ue6n  Victoria  street,  London. 
9iflL  ImproTomonta    In     and    renting     to    dirnamoTnotrloal 
apparatna.     Henri  Bouron«  45,   8 juthampton- buildings, 
Chancery  lane,  London.     (Complete  spec  ifi  cat  ion.) 
April  29. 
§•44.  ImproTomoata  In  adjitatahlo  shade  snppofta  for  olootrle 
and   tb«    Ilka    flttlaga.      WUliam    Honrf   Hturge,    V2, 
Cherry-street,  Birmingham. 
iiTT.  tmprovomonts  In  eleotrie  awttohea.    John  Ueorge  Dixon, 

7**.  tUUctj  chumber^i,  Weeiminster,  London. 
StSL  Improvement    in   moans   and     devioea    for     eteotrically 
lighting  eoln-freed  apparatas  for  displaying  piotares. 
Atriotd  VVilUam  VVitt  and  Mervyn  Whiter  Sikeman,  l>r>, 
Chiincerylane,  Lundon,     (Complete  epeciHcatioo.) 
tliS.  Improvements   In   apparatus  for   raising  and  lowering 
arc  lamps.     VVilliAm  J  Amen  Divy  and  George  Thomm^ 
Ddvie^,  40,  Chaucerylane,  London. 
Apkil  3(t. 
•fii^  A   new  and    improved    ohlmney  for  tnoaodesoent   gas, 
•lootrlo,  and  oU  lights.     Mili  Altman,  117,  Bsck  Church- 
lane,  Commercial  rosd,  London. 
Mfl.  An  eloetrle  brake*     Frederick  VViie«  24,  York-road,  Croaby, 
Lise/pool, 
bl.  Fatont  eloetrloal  spindle  for  bleyele  lamp.     John  En^li^h 
Preston,  Lightburne  VilU,  Lightburuo  avenue,  St,  Annes- 
on-the-Bea 
1047.  Improvemoiitfl    in    and    c»onneotod    with    phooographa. 

Alfred  Schooller,  IU"2,  Burdott-ro^d,  London. 
tt60.  Improvomenta  In  or  relating  to  elootrlo  metera.  Alfred 
Julius  Hoiilt,  111,  Hat  ton  garden,  London  (Eurico  Luigl 
(•iuHoppe  Caaro,  Italy.)  (Complete  specification.) 
Mifl.  Improvements  In  or  retallag  to  telephonic  apparatn«, 
Haimund  Cnnthor,  K'llor  von  Kronmysth,  jun.,  46, 
Lin  coin  *i4nn'tioldi,  London. 


SPECIFICATIONS  PUBLISHED, 


Stavetey    and    others. 


13390.*  Watt  or    ampero-honr    meter. 
(Amended  specification.) 

1897. 
ta7€.  Primary  iNitterlei.     Howboihsm. 
It00t.  Transmlaalon  of  signals  through  snbmarlae  Ulegraph 

oablosi    Muirhend. 
1140g.  Prooesa  of  and  appiu-atna  f ^r  eloetrlcally  deoomposiog 
soUd  anbstaaoea.     Komme. 
KiOQtrlo  aoeumu latere  or  storago  batteries.     Lindner. 
Oyaamometer,    Soaroes. 

Apparatna  for  oontrolUng  elootrlo  moior-geaeratora  at 

a  dUtanee,    Siemens  Bro«.  and  Co.,  Limited,  and  Kstler. 

Fo^m  or  eoaatrooUon   of  pi  pea   for   tbe  rooeptlon  ol 

eleotrie  oablea.     Green  and  Oatee. 
Tranaferming    alternating     into    eoatinnona    elootrlo 

enrronta  or  vioo  versa.     M tiller  and  Tudor. 
Covers  or  eaalags  of  switobea,  oul-onta,  oelliag   reooo. 

and  other  eieotrloal  flttlaga.    Taylor. 
Tnbea  or  oaaes  of  elootrlo  fusee.    Taylor. 
Maohlnos  for  making  ear  bona  for  elsetrloal  pnrpoaea. 

Lako.     (booleyj 
Cloetrieal  swito(h  apparatna  for  the  points  and  orosain|o 
of  ele«trtOAl  raUwaya  or  tramways  with  nadergrouad 
oondnotoiai    Siemens  Bros,  and  C^,,  Limited,     (Siemens 
and  Halske.) 
17912,  Kloottio  railway  aynttma.    Murphy. 
gSiiS,  Bloetrte  drtving  goar.    Corrons»  Noah,  and  Noah. 

189e. 
railway   as4   tcnaways  on  a  road   ooataot 
Stondobacb. 

•  of  ■oial  bMMg  ibr  aloetrlo  Ineandeaoeaoo 
(La  Goopagnio  G^nurolo  dot   LAiupes  a 
Incandetoanoa. ) 


istts. 

14941. 

19037. 
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TRAFFIC  RECEIPTS. 


IdTorpool  Overhead  Railway  —The  trallie 
week  ended  May  1  were  £l»4ol,  as  oomDarod 
same  week  of  18^^7,  being  an  iDcroaae  ol  £175. 

Btetnhigham  Tramwaya,— The  traffic  roooifila 
ending  April  30  were  £3.667.  17s.  Hd.,  aa  oompared  wt4^ 
Ofi.  6  J.  for  eame  week  in  1897   bettig  sn  inortain  of  iSSl»  " 

BoTor  T'amwafs. — The  tralfie  reoeipis  (or  tbo  wo^ 
April  30  were  £\m  Bi  lOd.  The  total  roooipu  for 
189S  are £1 ,051 .  lU.  Oi.     The  mileage  open  si  prasont  i# 

Bristol  Tramways.— The  traffic  returns  for  the   wosk 
April    29    were  £2,694.   4«.   7d..  compared  wiOi   fSL^Sii.  Ui. 
for  same  period  of  last  year,  being  an  innrwio  of  £40^  44.  44, 


I 


Sonth  Stafllordahire   Tramwaya.— The  tr 
woek   ending  April   29  were   £579.  7t.    9d«,   •• 
£550.   I4f.  6L  in  same  week  of  1897.     The 
the  year  are  £10,083   14ft.  7d.,  as  against  £lil,12ei^  iOa  0±} 
fame  period  of  the  previons  year. 

City  and  flontk  London  BaUway»^The  rotnrvs  §m 
ended  May  1  wore  £d8S,  oom|a-ed  with  £934  for  naaio 
1897,  being  an  increase  of  £54.  The  toUJ  reeslpta  lor  t^ 
year  amount  to  £18,757,  compared  with  £IH,540  Ibr  thm 
period  last  year,  being  an  increase  of  £211. 

DnbUn  fl.B.   Tramwaya*— The  traffic    rtooipis  f«r    Ite 
ending     April    29    were    £476.    15«.     ^d.,     as 
£537.    18<*.  7d.   in  the  correspond iog  week  in  tiio 
being  a  deereaae  of  £61.   2a.   ltd.     The  number    of 
carried  was  77,sr>l  in   1898  and  81,812  in   1897.     Tbo ' 
returof     up    to  date   are    £7,368.    17a,   Id,,    as 
£7,6r»5.  :u,  lOd,  last  year,  being  a  deorease  ol  £2^.  ^  %L\ 
mileage  open  is  tbo  same  as  last  year^viz,,  6  milok 
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NOTES. 


AOh  Duties. — ^The  new  import  duty  in  France  on 
aocumolators  amounts  to  about  £6.  ISs.  per  ton. 
itntion    of    Meohanioal    Engineers.  —  The 

r  meetings  of  this  institution  are  this  year  to  be 

>  Derby. 

Vliones  for  Central  Afriea.— The  order  for  a 
te  telephone  equipment  for  50  subscribers,  to  be 
d  at  Umtali,  has  been  placed  in  England. 
British  Rente. —The  Canadian  Pacific  Railway  has 
work,  on  the  construction  of  a  new  transcontinental 
A  line  between  Montreal  and  Vancouver.  It  will 
raodreuil  and  the  short  line  to  Ottawa,  and  thence 
main  line  to  the  coast.  When  completed,  there  will 
igth  of  about  2,900  miles  of  wire. 
Bklln  Institute  *' Journal. "—The  May  number 
I  Journal  contains  several  articles  of  electrical 
i.  These  include  the  accounts  of  tests  of  the 
inograph  on  the  telegraph  lines  of  the  British 
ment^  by  A.  C.  Crehore,  Ph.D.,  and  G.  0.  Squier, 

and  a  paper  on  "  The  Booster  System  as  applied  to 
5  Railways,"  by  J.  Lester  Woodbridge. 
ace  Abstracts. — The  April  number  of  these 
&8  has  reached  us,  and  we  are  glad  to  note  that 
^h  of  the  individual  notices  is  kept  short.  This  is 
mid  be,  so  long  as  the  abstract  gives  details  as  to  what 

information  may  be  gleaned  from  the  original  We 
idering  how  the  large  number  of  gentlemen  on  the 
ing  staff  are  saved  the  annoyance  of  writing  out 
te  notices,  which  are  therefore  not  wanted. 
itrical  Water-Qange, — Oscar  von  Miller  describes, 
Zeiisehri/t  fiir  EleJdrotechnik,  an  indicator  used  in  the 
ftl  works  at  Kamannstadt.  This  station  is  worked 
BT  power,  and  the  instrument  is  a  simple  arrange- 
f  which  a  float  is  connected  with  various  lamp  circuits, 
tfe  dosed  according  to  the  rise  and  fall  of  the  water, 
ireoit  in  its  turn  lights  a  lamp  of  a  different  dis- 

>  ooloor,  thus  showing  at  a  glance  how  much  water 
Me. 


I  and  Engineering. — We  have  received  from 
ules  Bright  a  24-page  pamphlet  on  science  and 
Hring.  This  deals  with  the  progress  mado  between 
in  1837  and  1897,  and  was  originally  written  as  an 
letion  to  the  Victoria  Era  Exhibition  last  year.  Mr. 
has  had  to  condense  a  vast  amount  of  matter  into  a 
pace,  and  hence  every  specialist  will  consider  his  own 
nent  unduly  neglected.  Thus  we  find  that  electric 
{ is  treated  under  the  same  heading  as  gas  lighting, 
at  the  information  given  is  rather  historical  than 
u 

k  in  the  Press. — Messrs.  Emmott  and  Co.,  Limited, 
preparation  an  entirely  new  work  by  C.  N.  Pick- 
Wh.Sc,  entitled  "The  Indicator  Handbook:  a 
d  Manual  for  Engineers.''  In  Part  I.,  which  will 
be  iNued,  all  the  various  modern  instruments  are 
npletely  described,  together  with  the  best  methods 
^ing  and  actuating  the  indicator.  The  errors  of  the 
r  and  its  connections  are  fully  dealt  with,  while  the 
DOS  necessary  to  secure  accurate  diagrams  and  the 
use  and  care  of  the  instrument  are  also  treated  of 
deiable  length. 

Bess  Principles  Prevail.— When  the  war 
I  the  United  States  and  Spain  was  only  in  con- 
iooy  we  were  informed  that  the  employ^  of  the 
Beetric  Company  would  be  paid  full  wages  by 
pany  while  they  were  serving  their  country  in  the 
by  Oqptain  Eugene  Qriffin.     Now  the 


following  notice  posted  at  Schenectady  contradicts  this. 
It  says  :  "  If  employes  of  the  company  are  called  by  the 
Government  for  service,  it  will  be  the  intention  and  desire 
of  the  company  to  re-employ  them  at  the  expiration  of 
their  term  of  Qovernment  service  if  they  shall  not  then  be 
incapacitated  for  duty." 

The  Benefits  of  Competition. — ^The  application  of 
the  Barking  Council  to  borrow  £15,000  for  electric  lighting 
purposes  was  opposed  by  the  local  gas  companies,  although 
what  locus  standi  they  had  we  do  not  see.  One  company 
promptly  offered  to  reduce  their  charge  per  public  lamp 
from  £4  to  £2.  15s.  per  annum.  When  it  is  remembered 
that  in  Barking  there  are  nearly  500  public  kmps,  it  may 
easy  be  calculated  that  a  saving  of  25s.  per  lamp  per  annum 
will  be  a  "  climb  down  "  by  the  gas  company  of  about  £600 
per  annum.  Therefore,  in  this  instance,  at  least,  if  the 
Councirs  application  to  borrow  for  electric  lighting  should 
for  some  unforeseen  reason  fail,  the  ratepayers  will  benefit 
to  the  extent  of  £600  per  annum  as  a  result  of  the 
competition. 

A  Sign  of  the  Times. — Indian  Engineering  gives  the 
following  paragraph  to  show  how  Western  innovations  are 
being  accepted  even  by  the  most  religious  sects  in  India. 
At  the  last  anniversary  meeting  of  the  Sri  Ouru  Singh 
Sabha,  Ferozepore,  there  was  an  audience  of  over  3,000 
Sikhs  from  Ferozepore  and  other  Punjab  districts,  and 
the  president  discussed  the  question  of  lighting  up  the 
Golden  Temple,  Amritsar,  with  the  electric  light,  and 
requested  any  Sikh  opposing  the  proposal  to  come  forward. 
Some  of  the  leading  members  of  the  community  spoke 
strongly  in  favour  of  the  proposal.  Not  a  single  dissentient 
voice  was  heard  from  the  assembly,  and  the  proposition 
was  unanimously  carried  :  "That  this  meeting  has  no  objec- 
tion, on  religious  or  other  grounds,  to  electric  light  being 
introduced  in  the  Gk)lden  Temple,  Amritsar,  provided  the 
durbar  funds  have  not  to  bear  the  present  or  luture 
expenses  of  the  same."  The  meeting  thanked  his  Highness 
of  Faridkot  for  providing  funds  for  the  electric  light. 

Telephones  in  Gnemsey. — Progress  with  the  erection 

of  poles  and  wires  for  the  States  telephone  exchange  has 
recently  been  rapid,  and  it  is  expected  that  the  exchange 
will  be  opened  for  business  by  the  last  week  of « the  present 
month  or  the  first  week  in  June.  The  only  element  of 
doubt  is  some  uncertainty  as  to  the  delivery  of  the  switch- 
boards. These  are  being  specially  made  for  the  Guernsey 
exchange,  and  comprise  several  novel  devices  designed 
to  save  labour,  facilitate  rapidity  in  making  connec- 
tions, and  reduce  the  chance  of  error.  When  two 
subscribers  are  in  connection,  neither  the  operators  nor 
other  subscribers  will  be  able  to  hear  their  conversation. 
The  first  circuits  completed  will  be  St.  Peter-Port,  St. 
Sampson's,  and  the  C&tel,  including  several  subscribers  at 
Cobo.  St.  Andrew's  and  St.  Martin's  will  be  joined  up  a 
month  or  so  later,  and  switch-rooms  at  the  Yale,  at  the 
Forest  and  St.  Peter-in-the-Wood  will  be  opened  as  soon 
as  the  necessary  number  of  subscribers  present  themselves. 
When  all  the  circuits  are  opened  there  will  be  between  300 
and  400  subscribers,  which  is  a  good  number  for  a  start. 

The  Bordeanz  Mnddle. — ^The  recent  decision  of  the 
Paris  Court,  by  which  the  gas  company  at  Bordeaux  was 
ordered  to  discontinue  its  supply  of  electricity,  has  been 
reversed  by  the  Conseil  d'Etat.  The  decision  on  appeal 
is  that  the  concession  of  the  gas  company  is  to  be 
interpreted  to  apply  to  new  systems  of  lighting,  and  that 
the  present  rights  of  the  town  authorities  over  the  public 
ways  is  limited  by  this  concession.  In  other  words,  the 
town  has  not  power  to  grant  other  concessions  for  the 
breaking  up  of  the  road  for  electric  lighting  purposes.  The 
Corporation  is  charged  with  all  the  costs  of  Uie  present  and 


A  Mr.  Cbtflei  Smy,  u  adnmtt  of 

tin  ftboire  dediiofv  «7i  ilia 

1  ims  Awkvud  fOHtioiL 

flwiit  SodMi  flBbdridl^lo  wmiamm  to 

•i  as  llwy  hart  began  to  do,  and  jet  Mr. 

r  ipi  eonfuiy  mrt  mH  hoond  hj  the  dodaoii 

iMfiaoltonppijileetriei^.  AilUidediioii 

«•  M  10  follow  tbo  fmtleBBui't  rwM»- 

yivtii  dne  lo  sono  intiioi^  of  FtmA 

i  Odna.— Tho  Unitod  Stslai  Cbml  u 
BmkamwfmU  ibsi  TieliM^ieb^  Um  cifnUl  of  Ibe  pro- 
vImo  of  HwmAf  vbkb  op  to  •  tbort  lima  ago  manif efted 
Iki  ytittrt  mtipotlty  to  tfco  taftaonoM  of  Wedim  etviU»- 
» dilj  tiro  jMTt  ago  ibe  auonpft  lo  ireeC 
led  to  rioU,  may  bow  bout  of  an  electdc 
i/^timg  WBffif.  An  electne  company  haa  beeo  formed 
ikm%  and  the  boabiMi  plaeea  in  the  townf  aa  well  aa  ibe 
iMfdeoeot  of  Uia  dmctort  and  bigber  offidak  and  tlie 
palaae  of  Cbe  goremor,  are  provided  witb  meandeaoeiii 
Hfft^  HoreoTer,  at  tba  gale  of  (be  pabce  an  electrk  are 
Iwp  of  SyCm  cpw»  called  a  *'  moon  "  by  ibe  nad^ea.  wai 
iilallftf  Aeeordtng  to  the  ad?ertisementB  iaaued  by  tbe 
cODpaay  aa  electric  liKbt  of  tbe  firat  d^ree,  wbaterer  that 
nay  meaiii  for  tbe  time  from  ennaet  to  the  second  nigbt 
wBleb  (about  W  o'clock  in  tbe  eTemog)  costs  SOQ  cash,  or 
about  31  cenu ;  tbe  inferior  degrees,  32,  30,  28,  and  25 
eaah;  the  lowest^  therefore,  only  1^  cents  for  the  evening. 
DooUe  prices  baye  to  be  paid  for  lights  which  bum  during 
the  wboie  nigbt.  Electric  lighting  has  met  with  such 
fiivofir  tbat  at  tbe  last  examination  of  students  even  tbe 
oaniiiatson-roomt  were  lighted  electrically.  At  Hankow 
also  wme  Chinamen  have  formed  a  company  for  lighting 
the  town  with  electric  light,  and  the  requisite  capital  is 
already  nearly  subscribed. 

WMgh  InmulmUon  on  Are  CircoltB.^Th6  United 
States  have  much  more  seriei  arc  lighting  than  we  have 
ia  Kngland.  Tbe  following  question  and  answer  from 
KUeinaU  Bnpnemng  shows  to  what  extent  it  is  carried. 
Tkos  X.  y.  7*.  asks :  "  What,  in  your  opinion,  is  the  best 
way  to  seeure  high  insulation  on  a  highpotential  arc 
circuit  7  We  run  about  5,500  volts  at  tbe  terminals, 
seldom  have  any  bad  single  ground,  but  especially  in  damp 
weather  the  insulation  is  very  low»  evidently  leakage  at 
tbe  insulators,  about  600  on  the  circuit.  I  should  be  pleased 
to  have  the  experience  of  others  who  have  overcome  the 
trouble."  The  editor  replies  :  **  You  need  not  worry  about 
general  low  insulation,  as  such  a  condition  is  normal  on  an 
arc  lighting  line  of  the  usiml  construction  in  very  damp 
weather.  Wo  tbmk,  however,  that  you  ought  to  get  better 
than  600  ohms  insulation  resistance,  and  that  the  leakage 
is  not  all  over  the  insulators,  but  at  least  half  of  it  is  over 
tbe  lamp  suspensions'— perhaps  three  fourths.  If  you  can 
spend  ftome  time  in  fixing  up  the  suspensions  and  terminals 
and  any  loop  switches  you  may  have,  so  that  you  will  be 
certain  the  insulation  resistance  of  each  of  these  devices  is 
quite  high,  you  should  get  a  test,  under  the  very  worst 
eondiUons,  of  2,500  to  5,000  ohms,  according  to  the  state 
(rf  tbe  surface  of  the  gUss  insulators."  The  editor  proceeds 
to  advise  certain  typos  of  insulators  and  insulating  materials. 

AiBAtear  Eleotrlolmns. — In  connection  with  tbe 
electriail  exhibition  to  be  opened  in  New  York  shortly,  a 
model-making  competition  for  amateurs  has  been  organised* 
The  various  classes  under  which  apparatus  may  be  entered 
are  given  below,  and  cash  prizes  and  medals  for  each  cUss. 
As  far  as  the  cash  prises  affects  the  amateur  status  of  the 
competitors  we  are  not  told  :  (Class  A)  working  model,  or 
actual  machine  of  a  dynamo-electric  or  electro-dynamic 
typo,   made  by  one  or  more  boys  under  21,  so  far  as 


_      ibe  wori^  wmtmWa^  and 
eerned ;  (ClaMB)  inslfinBeDtof  precMaooyiBade  bji 
MadeaSL  aiKk  m  alvaiioaietenL  reiistuiee  bndjDSs,  < 

the  iSiiMilitlnf  and  ^-^^^^  to  bate 
waAefaain^iMrriiiiiiiiir(teleflio<ias,  sooadefi,  eUL); 
mgrnmem  Mfs&mAm^  eleolrieal  appliaoeea  to 
esc,  oaea  by  an  auMff  isiider  1%  mm  of  the  pam  i 
appanloi  lo  be  nBrsMSffly  of  hosee  naniifactiire ;  (C 
design  or  working  drawing  of  ao  electrkal 
iutalbtaoB,  made  vilbm  Uie  pail  12  moatke  by  a 
d  a  mmptmA  ehaftered  initiSatie 
mstrocta^toertifieafteaitoiuhmd/te;  (Cimmf)i 
iMtmaiept  made  by  a  teecfaer  below  Ibe  grade  el 
profenor  for  Olmtrattng  iOiBe  eleetrieaa  taw.    Tbe 
wffl  be  PcoL  Morris  Loeb,  Dr.  W.  K  O^er,  Dt.i 
Doremm  and  Mr.  T,  C.  Martin. 

I«oxig-Dist4uieo    Hl^luVolUtge    Tr 
An  inieresiiiig  espetiiMOt  in  higb-volu 
recently  aaade  aS  Ogden,  Utah,  over  lu... 
plant  of  tbe  Pioneer  Electric  Compiay  at  Ogdea  wilbl 
distributing  circuit  at  Salt  Lake  City.  36|  miles 
About  SOO  b.p.  of  the  Salt  Lake  City  slatka  bed ' 
from  Ogden  for  two  days  with  current  ai  M^OOO 
The  atmospheric  oonditioiw  were  untumSifi 
fog,  snow,  and  a  severe  thuDderetomi  taking  ptm^ 
tbe  test     It  is  stated  tbat  the  moion  opera 
failure,  and  the  lights  burned  throi^lioiit  tbe 
without  flickering.    As  a  further  experimeiit  tbe  I 
ends  of  tbe  traoamiasion  line  were  eoanected, 
a  complete  transmission  circuit  ot  73  miles 
No,  1  wires.     One  thousand  horse-power  waa 
mitt^  at  30,000  volts  with  water  i 
the  Ogden  power-house.     By  careful 
ascertained  that  this  power  was  tmnsmit&ed  wilb  a  1 
only  9  per  cenL,  4  per  cent,  of  which  was  lost  in  Ihei 
transformers.    The  drop  in  preemre  doe  lo  tndc 
practically  nothing.    The  power^KMite  Is  loealid 
mouih  of  the  Ogden  Canyon,  tbe  viler  lor  wUek  ill 
through  a  pipe  line  about  32,000fs  long.    Tbe 
are  three  phase  alternaton,  giving  2,M0  folte  at  604 
Ordinarily,  the  current  is  fed  into  tbe  ssep^p 
and  raised  to  16,000  volts  on  the  trsDisaiesion 

The   Blackpool  PMa.--Tbe    loeal 
Blackpool  keep  a  keen  eye  on  tbe  deotvieal 
of  the  Corporation,  and  do  not  forget  to  make  libenl  < 
of  their  own  views.    The  foUowiJig  is  a  good 
of  the  same  :  **  The  members  of  Ibe  Tramway  i 
had  an  interview  in  London  last  weeik  willi  iIm 
the  Board  of  Trade  respecting  tbe  tetrodoctioii  of  llil 
head  system  of  tramway  traction  in  BiackpooL  The  P 
deputation  laid  their  views  before  tbe  great  [ 
Board,  and  told  them  a  thing  or  two  ihey  prrtaHyt 
know  about  electric  traction.    That  faaovs 
every  man^ack  of    them— are  now  *ea]ierta* 
traction.     All  al>out  electric  lighting  (lo  oar 
mastered  long  ago  ;  now  they  know  efetylfetac  i 
tricity,  and  to  hear  them  tallt  abotil  o1ub%  fvlH 
'  E  M.F.,'  etc.,  is  a  liberal  eduoaiioii  for  all  wbo 
enough  to  sit  at  their  feet  for  an  hour  or  so.    In  ^ 
time,  just  by  way  of  holding  tip  a  1i%k  ideal 
Electric   Lighting  Committee,   may  we  esy  ll 
lighting  is  proving  a  succeesful  busiiiea  to  tlie  I 
St  Pancras  Vestry.    Tbe  profit  on  lisl  yaar  s 
sufficed   not  only  to  wipe  out  a  deUt  of  i 
previous  year's  accounts,  but  to  pcofide  a  baku 
of  £5,717.    This  gives  etecSrie  a 
expectation  of  reduetion  in  tbe  price  eeoi 
sooner  I    When  Bhelqwol  does  as  weO«  the  i 
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mnmittee  ought  to  have  another  Continental  outing — on 
km  same  terms  as  the  last  one  ! " 

Telephone  Committee. — On  Monday  last,  in  the 
loose  of  Commons,  Sir  W.  Walrond  moved  that  a  Select 
Smimittee  be  appointed  to  enquire  and  report  whether 
i|s  tdephone  service  is  or  is  calculated  to  become  of  such 
fSaeral  benefit  as  to  justify  its  being  undertaken  by  muni- 
if§l  and  other  local  authorities,  regard  being  had  bo  local 
bsnee ;  and  if  so,  whether  such  local  authorities  should 
Ivre  power  to  undertake  such  service  in  the  districts  of 
ijker  local  authorities  outside  the  area  of  their  own  juris- 
Ifalion  but  comprised  wholly  or  partially  in  the  same  tele- 
ftone  area^  and  what  powers,  duties,  and  obligations  ought 
pile  conferred  or  imposed  upon  such  local  authorities; 
;  the  iiiinutes  of  evidence  taken  before  the  Select  Com- 
\  on  the  telephone  service  in  1895,  and  the  report  of 
Ae  commissioner  and  the  evidence  taken  before  him  in  the 
recently  held  at  Glasgow,  be  referred  to  the  com- 
for  consideration  in  so  far  as  they  relate  to  the 
of  the  present  enquiry;  that  the  committee  do 
of  17  members;  that  Mr.  Bartley,  Mr.  Griffith 
awen,  Sir  Harry  BuUard,  Mr.  Cawley,  Mr.  Cohen,  Mr. 
He,  Mr.  Firbank,  Mr.  Fry,  Mr.  Hanbury,  Sir  Reginald 
on.  Sir  Henry  Howarth,  Sir  James  Joicey,  Mr.  Nicol, 
Redmond,  Mr.  James  Stuart,  Mr.  Tully,  and  Sir 
I  Woodhouse  be  members  of  the  committee ;  that  the 
have  power  to  send  for  persons,  papers,  and 
and  that  five  be  the  quorum.  The  motion  was 
[  to,  so  that  we'  may  now  get  a  definite  decision  on 
iB^ter.  We  are  indebted  to  the  Times  for  the  above 
f  names  and  report 

lets    Withoat    Magnetism.— The    Electrical 

(asks  :  "What  becomes  of  the  internal  lines  of  force 

^psrmanent  bar  magnets  when  there  is  no  opportunity 

the  bnes  to  complete  a  magnetic  circuit,  is  a  rather 

Dg  problem,  although  of  no  practical  value.    Such 

lition  can  be  imagined  by  conceiving  a  hollow  sphere 

i  up  of  truncated  pyramidal  bar  magnets,  their  north 

all  aiming  toward  the  centre  and  their  south  poles 

eg  radially  outward  and  mutually  fitting  each  other  to 

a  mass  of  steel  of  the  shape  mentioned.     If  any 

;  is  left  between  the  internal  hollow  of  the  sphere 

1  the  exterior  space,  some  lines,  of  course,  will  return 

i  this  opening,  but  provided  the  hollow  shell  is  made 

perfectly  fitting  magnets,  all  of  the  same  E.M.F., 

is  no  opportunity  for  the  lines  of  any  one  to  close 

I  themselves.     It  would  seem  ad  though  such  a  sphere 

exhibit  no  magnetic  effect  on   its  outer  surface, 

1  the  perfectly  analogous  case  of  a  sheet  or  wall  of 

\  thieknesSy  but  infinite  length  and  breadth,  made  up 

[ivmaoent  bar  magnets,  their  south  poles  all  on  one 

I  of  the  wall  and  their  north  poles  on  the  other,  would 

to  give  a  polarity  on  either  side.     Obviously  the 

lof  force  in  this  case  have  no  better  opportunity  of 

a  magnetic  circuit  than  in  the  former  case." 

I  soit  interesting  question  is  not  difficult  to  answer, 

tdiefoUowing  questions  of  a  similar  nature  are  perhaps 

Ihit  method  of  treating  the  subject :  "What  becomes 

Ilka  current  in  a  circuit  when  there  is  no  E.M.F.  in  it  ? " 

"What  would  become  of  the  Niagara  Falls  if  the  head 

'  'is  bUs  was  at  the  sea-level  f " 

he  History  of  a  Paragraph.— It  is  curious,  when 
osber  of  electrical  papers  passes  through  one's  hands, 
ote  the  way  a  certain  article  will  run  the  round  of  the 
B  of  the  world,  and,  due  to  faulty  acknowledgment  of 
n^  he  often  dished  up  as  original.  A  full  case  of  this 
brought  to  oar  knowledge  by  the  March  number  of 
dutncti  now  issued  conjointly  by  the  Institution  of 
i^Mcal  'Bnffneen  and  the  Physical  Society.    To  begin 


with  what  we  believe  to  be  the  source,  DingWs  Polytechr 
niscJies  Journal  published  in  August  last  a  short  illustrated 
article  on  "  An  Apparatus  for  Indicating  a  Broken  Wire  in 
a  Multiphase  System."  The  apparatus  is  question  was 
devised  by  Messrs.  Schuckert  and  Co.  We  translated  and 
condensed  this  article,  using  only  one  set  of  the  illustra- 
tions, and  published  our  version  with  acknowledgment 
on  Sept.  10,  1897.  Our  namesake,  the  Electrical 
Engineer  of  New  York,  lifted  the  article  whole  from 
our  columns  and  pablished  it  on  Oct  7,  1897,  without 
acknowledging  our  translation  and  condensation.  It  then 
retraversed  the  ocean,  and  was  used,  still  untouched, 
by  the  Electrical  Review  on  this  side  on  October  29.  In  this 
case  both  the  German  source  and  the  supposed  American 
translation  were  duly  acknowledged.  Then  the  news  went 
eastward,  and  the  French  paper  UElectrieien  translated  the 
article  as  original  news.  The  same  block  was  reproduced 
split  up  into  three  sections,  and  the  article  printed  on 
January  15,  1898.  This,  as  is  usual  in  the  French 
technical  press,  is  taken  full  credit  for  by  the  translator 
without  any  acknowledgment  of  source.  Naturally,  the 
gentleman  who  looked  through  this  paper  for  "science 
abstracts "  took  it  as  original,  and  the  fourth  translator 
thus  gets  the  credit  for  news  which  is  at  least  nine  months 
old.  In  the  above  chain  the  American  and  French  links 
are  the  faulty  oaes. 

Blectricity  on  a  Modem  Warship.— Mr.  George 
H.  Shepard  contributes  a  well-written  article  on  the  above 
subject  to  the  current  number  of  the  Engineering  Magazine, 
Speaking  of  the  advisability  of  using  electric  motors  in 
place  of  auxiliary  steam-engines,  he  quotes  careful  tests 
made  by  Mr.  W.  W.  White,  of  the  United  States  navy, 
on  the  exhaust  from  13  such  auxiliary  engines  showing  an 
average  steam  consumption  of  99'5lb.  per  indicated  horse- 
power hour.  The  economy  resulting  from  the  use  of  electric 
motors  is  therefore  very  apparent,  and  the  author  deplores 
the  fact  that  up  to  the  present  they  have  not  been  used 
much  on  warships.  From  quotations  in  the  article  we 
gather  that  the  United  States  are  adopting  electric  motors 
for  turning  the  turrets  on  their  men-of-war,  following  the 
lines  of  our  English  practice.  After  touching  on  the  wiring 
question  and  the  necessary  duplication,  the  author  esti- 
mates that  at  least  1,600  i.h.p.  would  be  required  to  drive 
the  auxiliary  plant  on  a  first-rate  protected  cruiser  and 
about  2,400  i.h.p.  on  a  battleship.  Of  course,  it  is  not 
likely  that  all  these  plants  will  be  going  at  one  time,  so 
that  the  capacity  of  the  generating  plant  need  not  be  so 
great;  in  fact,  the  author  thinks  1,200  i.h.p.  would  be 
sufiicient.  He  advocates  the  use  of  220  volts,  as  for  some 
reason  he  does  not  think  the  80-volt  dynamos  can  be  made 
sufficiently  large.  Thus  he  fixes  1,000  amperes  as  the 
maximum  current  output  of  a  dynamo  on  board  ship,  and 
is  thus  able  to  reduce  the  number  required  from  13  to  6 
by  raising  the  voltage  to  220.  The  additional  complica- 
tion in  the  search-lighting  arrangements  appear  to  us  to 
be  against  the  change,  and  also  the  fact  that  a  number  of 
smaller  generating  sets  give  more  spares  on  circuit  running 
than  a  few  large  sets.  The  author  finally  concludes  that 
the  extra  weight  of  the  electric  plant  is  against  the  intro- 
duction of.it  into  ships  for  power  purposes,  but  does  not 
consider  the  fact  that  the  saving  in  weight  of  coal  to  be 
carried  would  compensate  this. 

Blectrical  War  Inventions. — Our  American  con- 
temporary Electricity  has  evidently  sent  all  its  technical 
staf  to  the  war.  Thus,  in  their  editorial  column  we  get 
such  matter  as  the  following :  "  Examiner  Seely,  chief  of 
the  electrical  division  of  the  Patent  Office,  is  credited  with 
having  devised  an  electrical  dynamite  gun  for  throwing  a 
large  number  of  projectiles  in  an  exceedingly  short  space 


of  time.      The  weapon  conaiite  of  a  tube  made  up  of  a 

serieB  of  coils  of  wire — a  »olenoid,  in  short — which  ia  fed 

with  the  explosive  shelli  from  a  hopper.     Along  the  tube 

there  runs  a  copper  channel,  and  wires  are  so  arranged  aa 

to  connect  the  two  ends  of  the  gun  with  a  suitable  electric 

battery.    The  spherical  projectile,  as  it  runs  through  the 

tube,  0I0B6B  the  circuit  at  a  number  of  pointa,  its   velocity 

being  gradually  augmented  until  it  is  finally  projected  from 

the  mouth  of  the  gun  with  sufficient  force,  so  it  is  claimed, 

to  throw  it  a  distance  of  six  miles."     Again,  we  learn  that 

"  General  Edward  W.  Serrell,  the  inventor  of  the  hydraulic 

vertical   gunlift   for   barbette   guns,   has  also   invented  a 

device  by  means  of  which  a  bolt  of  electricity  can  be  hurled 

from  a  height  upon  the  deck  of  an  enemy's  vessel  that 

happens  to  come  within  certain  bounds.     The  exact  nature 

of  General  Serrell's  invention  is  not  as  yet  generally  known. 

It  ia  understood,  however,  that  the  device  calls  for  the 

erection  of  two  towers  on  opposite  banks  of  a  river  or  bay 

high  enough  to  allow  of  a  vessel  passing  under  a  cable 

itr«t€hed  between  them.     On  the  latter  will  operate  the 

electrical    engine  of    destruction*   which   will    be    under 

thorough  control  from  the  shore.     In  connection  with  the 

device,  and  in  order  to  show  the  exact  position  of  the 

vessel,  there  will  be  an  instrument  somewhat  resembling 

the  range-finder.     When  a  vessel  enters  a  certain  zone,  a 

discharge  of  electricity  will  take  place»  so  it  is  claimed, 

striking  the  ship's  deck  and  tearing  its  way  through  to  the 

water."    The  office  boy  should  get  a  severe  dressing  down 

when  the  editorial  staff  comes  back. 

Balldioff  Cars  for  Export.-- Street  railway  managers, 
says  the  Street  Raihcay  Review,  generally  express  a  desire 
for  American  cars.  As  it  would  be  a  very  expensive 
arrangement  to  ship  the  cars  fitted  up,  "  knock  down  ^* 
cars  were  invented.  The  knock  down  car  was  a  car  that 
after  being  erected  was  taken  to  pieces  again  and  boxed  up 
for  «hipment  This  type  of  car  had  some  serious  disad- 
vantages, and  an  improved  system  has  been  invented  by 
which  these  are  done  away  with.  The  J.  G.  Brill  Company, 
of  Philadelphia,  have  developed  a  system  of  building  cart 
which  can  easily  be  taken  apart  and  packed  for  shipment 
By  this  system  the  car  it  completed  and  the  wood  and  iron 
work  properly  finished.  No  glass  or  upholstery  is,  how* 
ever,  put  in.  The  inside  woodwork  is  then  treated  with 
oil  or  shellac.  After  this  the  car  is  taken  to  pieces  and 
packed  in  heavy  iron  bound  boxes.  The  packing  is 
comparatively  eaay.  The  parts  of  the  car  may  be 
placed  in  actual  contact  without  sustaining  injury. 
In  the  old  syatem  one  of  the  greatest  difficulties 
waa  to  prevent  the  varnish  and  decorated  panels  from 
ehafing  and  the  glaas  from  being  broken.  Great  expense 
wie  bcurred  in  packing  the  parts,  and  the  boxei  were 
oeoenarily  bfolky.  In  the  new  system  there  is  little  to  be 
injured,  aa  Ihe  treated  faces  of  the  wood  are  not  easily 
injured.  The  apace  occupied  by  the  new  system  is  70  per 
^^  cent  leas  than  was  required  in  the  old.  The  cars  built  in 
^V     this  style  have  also  a  great  advantage  over  thoee  of  the 

■  old  in  point  of  durabilty.  There  is  no  aawtng  apart  of  the 
I  different  sections,  and  it  is  not  necessary  to  trust  to  bolta 
^^  and  nuta,  as  formerly.  The  new  cars  are  as  strong  when 
^K  rebuilt  aa  when  first  made.  All  the  parts  are  carefully 
^^"  numbered,  and  do  not  require  special  men  to  rebuild  them. 
L  The  oars  are  built  to  hold  62  passengers,  and  have  one 
^^ft  saloon,  and  are  very  much  the  same  when  finished  as  the 
^V     ordinary  steam  tqoA  cars,  the  [K>6ta,  however,  Wuv-y  ruthrr 

■  smaller,  and  the  upper  parte  are  lighter. 

I  Korth-KMit  Coast  Infltltotton. — At  the  closing  busi- 

I  DOSS  meeting  of  the  aliovo  iuititu  lion's  present  session,  to 

I  bo  held  this  evening  at  Newcastle-onTyne,  the  following 


Long's  paper  on  ''  Some  Fointa  of  Interest  to  thoj 
of  Cargo  Steamers  "  will  be  concluded  ;  Mr.  Ja 
will  reply  to  the  discusiiion  on  his  pafMr  00 
Ratios"  ;  the  discussion  on  Mr.  A.  L.  Mellaal 
"The  Effect  of  Different  Arrangements  of 
upon  the  Economy  of  Quadruple  Kxpanriou 
bo  concluded.    The  president^  on  behalf  of 
move  that  the  following  alterations  he 
stitution    and  by-laws  :    "  Constitation, 
council  of  the  institution  shall  be  elected 
members,   and  shall  consist  of   one  prosit 
presidenU,    18   vice-presidents,    15   ordimvjf*^ 
council,  and  an  honorary  treasurer.  Constjtut 
first  paragraph — The  president  and  honorary  1 
be  elected  annually  ;  three  vice-preaidoiile  and  Svs 
meml>erB  of  coutkcil  shall  be  elected  aniHiany* 
vice-presidents  shall  be  those  who  have  somdl 
ordinary  members  of  council  those  who  havt^ 
years  from  their  last  election.     By-law  11, 
graph — Any  voting  paper  retormng  oitber 
than    one    president,    18    vice-precidoiilai 
treasurer,  and  15  ordinary  members  of  eooacfl] 
disqualified  for  the  section  or  sections  in  whieli  i 
occur,  and  the  votes  shall  be  tost  for  the  oud  1 
sections.     The  votes  given  as  president,  to  a 
is  not  elected  president,  shall  oount    to 
president  i  the  votes  given  as  vioe-preiidecit|  \ 
to  persona  not  so  elected,  shall  coant  lo  tbi 
members  of  council,  unless  they  have  jtiiti 
of  office  in  such   capacity*     Additiofi  lo  Bjr-I 
synopsis  of    the  subject-matter  of   eadi  paper  < 
forwarded  to  the  secretary,  by  the  writor,  for  I 
the  circular  convening  the  meeting  at  which  tlio 
to  be  read-'' 

Oxy-Hydrogen    as    a    Btinlxig    Ssploaii 

idea  of  employing  as  an  explosive  the  oxyhj 

generated  by  the  decomposition  of  water  intoil 

hydrogen  and  oxygen — is  not  new.    The  %% 

exceeds,  weight  for  weight,  that  of  any  oihor 

known.    With  oxy  hydrogen  gae  ai  atmoeplMriie 

the   explosion    produced  is  not    stiSeioal   far 

blasting    action.      Experiments    in    tUs 

Kuhhws  Review^  have    lately  been   mads 

of  Cologne,  in  which  the  difficuliisa  have  1 

extent  successfully  avoided.    TTie  new  t 

essentially  in  decomposing  water  hf  the 

in  a  closed  vessel,  though  the  g;ss 

to  pass  off  freely,  but  is  highly  eompi 

drcomposition  of  the  water,  while  the 

decomposiug   the  water  afterwards  Mnros  m  t 

cartridge.      According    to    Qlutkmf^    tko 

oxy  hydrogen    gas    by    the    doctrie    curraat 

dependent  on  the  current   led    through   tt|  iM 

dent  of   the   pressure   set  up  in  Uii 

account  it  is  possible   to   store  up  a  lATfsrj 

explosive  under  considerable  preature  ia  a 

small  receiver  with   slight  expeoditoiv  erf 

cartridges  used  in  the  experijaeiiU  eOBaai4  of  two  j 

the  pressed  out  steel  cylinder  and  Ihedoatns*  nlij 

to  which  latter  are  the  electrodes  aod 

steel  cases  are  18cm.  (Tin.)  long  and  5cn 

while  the  thickness  of  metal  is  2'5  it 

cubic  content  80  cubic  centimeUas  (5iu)^ 

being   put  at   1,200   atmospherea      Tba  c 

screwed  in,  the  conductors,  insulatad  wilh 

led  through  it,  aud  both  electrodes  boti^  formed  \ff  { 

iron   nails.    The  cases  are  ftUed  with  t8*5  grm. 

distilled  water,  to  which  2*5  grm*  (O^dToa)  oC 

pure  soda  lye  is  added  Id  iaorease  Ikt  < 
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Jie  cartridge  is  connected  to  two  electric  ignition 
txluced  into  the  shot  hole  in  the  usual  manner,  and 

The  explosion  is  brought  about  by  causing  an 
)ark  to  pass  from  one  electrode  to  the  other  by 

a  Nobel  or  Bernhardt  igniting  apparatus. 

1  Hydrofiren. — ^The  Times  of  yesterday  announces 
.  Dewar  liquefied  hydrogen  last  Tuesday  at  the 
Qstitution,  and  exhibited  the  liquid  to  Lord 
,  who  was  fortunate  enough  to  be  on  the  premises 
ime.  Hydrogen  has  been  liquefied  before — in 
That  is  to  say,  experimenters  have  seen  or  sup- 
it  they  saw  a  momentary  mist  inside  a  glass  tube, 

eked  oat  that  equivocal  observation  with  a  mass 
ited  results.  But  Prof.  Dewar  has  actually  pro- 
le  liquefied  gas  to  the  amount  of  half  a  wine- 
in  five  minutes,  by  a  process  which  would  equally 
daeed  a  pailful  had  the  requisite  supply  of  pure 
1  been  forthcoming.  This  is  a  perfectly  unique 
lecedented  feat.  Liquid  hydrogen  in  quantity  is 
of  enormous  scientific  interest  in  itself,  but  is  also 
use  importance  as  placing  a  new  and  potent  instru- 
die  hands  of  investigators  who  have  hitherto  found 
gress  barred  by  its  absence.  The  boiling  point  of 
Id  may  be  placed  at  from  30deg.  to  35deg.  of 
temperature,  or,  in  other  words,  at  about  240deg. 
ro  on  the  Centigrade  scale.  Some  conception 
igree  of  cold  attained  may  be  gathered  from  the 
a  tube  closed  at  the  lower  end,  when  immersed  in 
ly  was  almost  instantaneously  filled  with  solid  air. 
6  observed,  as  a  matter  of  scientific  interest,  that 
ity  of  the  liquid  far  exceeds  that  arrived  at  by 
IB.  There  is  reason  to  believe  that  it  will  be  found 
oat  0-6,  watOT  being  unity.  This  result  would 
try  closely  with  the  density  of  hydrogen  when 

by  palladium,  as  established  by  Prof.  Dewar 
"S    ago.       Helium    is    a    rare    gas    which    has 

resisted  all  attempts  to  effect  its  liquefaction. 
red  in  considerable  quantity  at  the  Boyal  Institu- 
[  was  also  liquefied  on  Tuesday  by  the  use  of  the 
rdrogan.    Its  boiling  point  appears  to  lie  not  very 

that  of  hydrogen  itself.  Liquid  hydrogen  will 
I  as  cheap  as  liquid  air,  because  nature  does  not 
he  gas  in  equal  abundance.  But  nothing  except 
i  now  stands  in  the  way  of  producing  liquid 
D  in  any  quantity  that  science  may  require, 
for  investigation  of  its  own  properties  or  for  the 
ioa  of  various  lines  of  research  into  the  constitution 
IT  in  general. 

Ovigin  of  tlie  Aurora. — Mr.  W.  Stuart-Smith, 
IB  SUdrieal  Engineering^  both  reviews  some  theories 
L  HcAdie  as  to  the  origin  and  nature  of  the  aurora 

and  advances  new  theories  of    his  own.     The 

eoDchsrioDS  are  summed  up  as  follows  in  favour 
I  BorthMMI  lights  being  due  to  ozone  :  We  have  as 
IttaUt  nigredient  of  the  atmosphere  a  magnetic 
m  whieh  probably  exists  in  greater  quantities  in 
gDStic  polar  regions  than  elsewhere,  especially  in 
wither;  we  find  that  this  magnetic  substance  is 
f  of  existing  in  a  state  of  molecular  strain  when  it 
m  properties  very  different  from  those  common 
a  its  normal  condition ;  we  find  that  this  peculiar 
t  atiain  is  produced  whenever  there  is  an  electric 
|l  in  the  magnetic  substance,  or  when  there  is  a 
f  iitaise  dielectric  slauin  which  may  or  may  not 
bdsetric  discharge ;  we  find  that  when  a  mass  of  this 
iisabstaoee  in  this  strained  state  has  its  molecules 
llf  amsgnetiefield,  the  mutual  attractions  of  the 
hscf  the  mass  should  cause  it  to  have  a  certain 
1^  €f  italnHty  wliieb  will  prevent  easy  di«persion ; 


sometimes  during  thunderstorms  when  violent  electric  dis- 
charges are  certain  to  result  in  the  production  of  the 
molecular  strain  in  considerable  masses  of  the  magnetic 
substance,  feeble  and  sporadic  displays  of  aurora  are  seen. 
We  find  that  at  certain  regular  periods  great  disturbances 
occur  in  the  sun,  and  that  these  disturbances  are  accompanied 
by  violent  electric  and  magnetic  changes  on  the  earth,  and 
that  electric  discharges  take  place  or  dielectric  strains  are  set 
up  such  as  mayresult  in  the  strained  condition  of  large  masses 
of  the  magnetic  ingredient  of  the  atmosphere ;  we  find  a 
probability  of  there  always  being  a  considerable  amount 
of  the  strained  magnetic  material  in  the  polar  regions, 
especially  in  the  upper  regions  of  the  atmosphere,  away 
from  the  dispersive  influence  of  the  wind ;  also  there  is 
every  probability  that  the  amount  of  strained  material  in 
the  polar  regions  is  very  great  during  periods  of  great  sun 
disturbance,  both  because  the  production  is  greater  during 
those  periods  than  at  other  times,  and  because  there  will  be 
a  great  tendency  to  accumulate  owing  to  the  magnetic  field 
being  more  intense  during  those  periods  than  at  other 
times ;  finally,  there  is  generally  some  aurora  to  be  seen  in 
the  polar  skies,  the  brilliancy  becoming  a  maximum  during 
periods  of  great  sun  disturbance. 

Bleotrical  Work  in  South  AlHoa.— The  Briiishand 
South  African  Export  Gazette  gives  many  items  of  news  which 
show  that  the  advantages  of  electric  transmission  of  power 
are  bringing  it  to  the  fore.  Thus  we  learn  that  "  a  power 
plant  has  just  been  installed  at  the  York  gold  mine,  com- 
prising two  belt-driven  50-h.p.  three-phase  inductor  type 
generators,  running  at  750  revolutions  per  minute  and 
supplying  power  to  two  24-h.p.  motors  coupled  to  belt- 
driven  pumps ;  also  a  3h.p.  motor  connected  to  a  centri- 
fugal pump ;  and  several  small  motors  for  various  kinds  of 
machinery,  including  one  of  9  h.p.,  coupled  direct  to  a 
continuous-current  dynamo  of  15  volts  300  amperes  output, 
for  cyanide  work."  Again,  "an  electrical  plant  recently 
sent  out  to  the  Vogelscruis  gold  mine  by  the  General 
Electric  Company,  Manchester,  consisted  of  two  150-kw. 
three-phase  generators,  belt-driven  at  a  speed  of  300  revolu- 
tions per  minute,  a  frequency  of  30  cycles  and  a  pressure 
of  950  volts;  three  triplex  single-acting  pumps,  with 
plungers  6|in.  by  8in.,  coupled  direct  to  35-h.p.  motors 
running  at  360  revolutions.  Speaking  of  the  increasing 
difficulty  which  the  South  African  mining  industry,  and  in 
particular  that  of  the  Band,  has  experienced  in  procuring  a 
sufficient  supply  of  native  labour,  this  fact  has  given  a  great 
stimulus  to  the  introduction  of  machine  drills.  A  variety  of 
these  have  been  imported,  chiefly  from  America,  or  invented 
to  meet  the  requirements  of  the  mining  industry,  and  have 
been  largely  adopted  by  mining  companies.  Opinions, 
however,  differ  as  to  the  economy  of  their  employment  as 
compared  with  hand  labour,  although  it  is  admitted  that 
they  have  the  advantage  of  placing  the  mines  in  a  position 
of  independence  with  regard  to  hand  labour  in  cases  of 
emergency,  and  often  do  away  with  the  necessity  of 
stopping  driving  power.  The  drills  in  use  have  been  found 
to  work  well  in  large  stopes,  but  less  so  in  small.  The 
chief  desiderata  of  a  good  stoping  drill  are  considered  to 
be  (1)  lightness,  so  as  to  be  easily  handled ;  (2)  strength, 
so  as  to  reduce  repairs  to  a  minimum ;  and  (3)  economy  in 
air  (or  other  power)  consumption.  The  drills  known  on  the 
Band  are  driven  by  air  and  steam,  but  the  latter  has  been 
found  very  objectionable  in  working.  No  electric  drill  has, 
however,  yet  been  placed  on  the  market  so  far  as  we  are 
aware.  This  affords  an  opening  for  English  electrical  inven- 
tion, which  it  is  to  be  hoped  may  be  taken  advantage  of 
for  the  credit  and  profit  of  home  industries,  as  the  market 
for  this  class  of  tool  in  South  Africa  is  undoubtedly  large 
and  growing.' 
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ELECTRIC  SHOT-FIRING  IN  MINES. 


The  moit  •conomical,  up-ko-dato,  and  safest  method  of 
ihot-firing  is  a  matter  for  consideratioD  and  of  great 
importance,  both  in  mine-sinking  operations  ana  in 
the  workings  of  the  mine,  eapecialTy  when  the  explosive 
ii  used  on  a  large  scale.  Considering  the  danger  attached 
to  shol-flriog  by  the  ordinary  powder  fuse  for  sinking 
purpotee,  it  would  prove  to  be  advantageous,  safer,  and 
more  economical  both  for  the  employer  and  employed  if 
an  Act  was  brought  into  force  for  it  to  l»e  abandoned,  and 
the  shots  compelled  to  he  fireil  by  means  of  electricity. 

At  the  Grimethorpe  Colliery  there  are  from  750  to 
1,000  shot*  fired  weekly  by  means  of  electricity  on  the  low- 
tension  system,  arranged  from  the  lighting  mains  at  a 
distance  of  about  1,000  yards  from  the  dynamo,  which  has 
an  output  of  12  kw.  at  a  terminal  voltage  of  110.  Electric 
shot  firing  is  a  method  by  which  a  large  number  of  shots 
can  be  fired  at  the  same  time,  the  limit  beizig  determined 
by  the  following  factors  :  (1)  the  terminal  voltage  and 
current  of  the  source  of  supply ;  (2)  the  metho<l  of  con- 
necting the  detonators  to  the  mains — i.^.,  in  series  or 
parallel ;  (3)  the  difference  of  potential  between  the  source 
of  supply  and  the  electric  detonators ;  (4)  the  voltage  of 
one  detonator ;  (5)  the  difference  of  high  and  low  tension 
electric  detonators. 

Before  these  factors  are  known  or  determined,  it  would 
be  unwise  to  proceed  with  the  practical  work  of  electric 
shot-firing,  therefore  I  will  devote  a  few  lines  to  each  of 
them.  (1)  The  terminal  voltage  and  current  can  easily 
be  determined  by  using  volt  and  ampere  meters,  and  it 
must  be  in  excess  of  the  voltage  and  current  required  by 
the  detonators  and  the  drop  in  volts  in  the  line,  (2)  The 
method  of  connecting  np—ie.,  in  series  or  parallel — is 
determined  by  the  voltage  and  current  available  at  the 
point  of  connection  of  the  detonators  to  the  mains  when 
the  voltage  of  the  source  of  supply  is  considerably  in  excess 
of  the  voltage  required  by  the  detonators ;  then  couple 
the  detonators  in  series,  and  when  the  current  is  large  and 
the  E.M.F.  equal  to  the  E.M.F.  required  by  the  detonators, 
couple  up  in  parallel.  (3)  The  difference  of  potential 
between  the  source  of  supply  and  the  detonators 
which  have  to  be  fired  is  equal  to  the  C  It  loss 
in  the  line.  (4)  The  voltage  which  ia  required  by  one 
detonator  is  determined  by  using  a  rheostat  or  regulating 
resistance,  placed  in  series  with  a  primary  battery  of  about 
three  volte,  arranged  so  as  to  put  the  resistance  in  the 
circuit  with  the  detonator  so  as  to  lower  the  voltage  of  the 
battery  to  about  2  of  a  volt  at  the  commencement  of 
die  test  I  the  resistance  is  gradually  taken  out  of  the  circuit 
until  the  detonator  fires  ;  at  this  point  the  resistance  of  the 
rheostat  is  noticed,  then  the  voltage  which  h^  fired  the 
detonator  is  thus  obt^iined.  It  is  very  essential  that  the 
test  should  be  properly  carried  out — tmt  is,  the  detonator 
put  into  an  enclosed  iron  box— eo  as  to  prevent  an 
accident  occurring. 

When  the  above  particulars  have  been  carried  out  and 
thoroughly  understood,  as  the  fifth  (actor  ia  determined 
beforehand,  when  the  detonators  are  bought,  I  may  say 
that  if  the  source  of  supply  is  low-tension,  tben  it  would  be 
useless  to  buy  high-tension  detonators,  and  vice  tersd.  It 
ia  very  essential  for  economy  that,  before  putting  the 
detonator  in  the  explosive,  it  should  be  tested  for  continuity 
and  short-circuits,  and  properly  sealed  at  the  point  where 
the  wires  enter  the  detonator,  by  means  of  a  suita)>le  insulator, 
■o  as  to  prevent  moisture  or  water  entering  into  the  deto^ 
uator,  and  so  destroying  the  connections  of  the  detonator 
wires  at  the  amall  platinum  contacts,  A  cheap  and  efficient 
insulator  for  this  puriKwe  is  Chatterton's  compound,  mixed 
with  a  small  quantity  of  tallow,  or  it  may  be  made  by 
using  Stockholm  tar,  resin,  and  guttapercha  in  the  ratio 
of  4,  2,  and  1.  It  ia  then  put  into  the  explosive  and  the 
whole  properly  sealed  off  and  made  ready  for  taking  into 
the  borehole  ;  it  should  be  connected  up  to  the  main«  so  as 
to  give  the  best  result  in  firing.  The  connections  betwewi 
each  detonator  and  the  mains  must  be  properly  insulated, 
which,  if  not  done  in  a  workmanlike  style,  may  result  in 
a  miss-shot.  The  free  endf  of  the  detonators  are  coupled 
10  a  circuit  that  oiiist  be  left  open  at  the  other  end  by 


means  of  needle  points  for  contact^osakiiig  or 
plug  and  socket.     When  the  ctwuit  ii 
of  the  Goneentric  socket  and  j^lug,  or  bf  ikm\ 
pierce  through    the    electric    ughliog   mtim 
so  as   to   touch   the  conductor    of   tu  eiikl%_ 
flows  through  the  detonators^  caitaing  t^ 
wire  to  become  incandescent     As  the 
contact  with  fulminate  of  mercury  an<2 
sium,  it  cauaes  it  thus  to  explode,  the  foree  i 
or  detonation  finng  the  shots. 

In  order  to  do  the  firing  and  :  Vj 

same  cable  in  the  shafts  it  is  ea&'  ^  lit  j 

cable  up  from  the  bottom  of  the  shaft  a  i 
than  80  yards,  because  of  the  ihattering  ( 
injuring  the  cable.     At  the  above  distaiiee  I 
a  small  cable  should  be  suspended  to  the 
by  means  of  rubber  or  leather  bands,  thai 
arranged  so  that  the  small  cable  can  be  (^ 
the  sinking  operations  proceed.  This  small ' 
so  that  it  ie    impossible    under    ordti 
to    fire    the    detonators    whilst    it    ia 
up.      The  persons  superintendixig  the 
make  any  mistake  if  the  shots  are  ao  arrugid  1 
at  the  surface  or  at  the  aforesaid  diitaiioe  f 
of  the  shaft,     An  instance  occurred  li  i 
shots  which  were  to  be  fired  by  meaoa  tA 
same  time  missing  fire.     The  20  tleetrie 
properly  tested  b^  means  of  the  magneto 
tinuity  before  being  sealed  off  in  the  exploenrtj 
then  connected  up  to  the  cable,  which  waa  fixed  \ 
side.     The  circuit  was  properly  doted  hf 
needle  points  piercing  the  inaulalbn  of  tli«  ] 
The  detonators  were  afterwards  examtoad,  i 
that  the  insulation  between  the 
connections  bad  broken  down,  thus  enrthiog  1 
short-circuiting  the  detonators.     Another  i  " 
to  fire  them,  this  time  firing  10  only, 
remaining  10  being  unfired  was  a  d«ad 
tenth  and  eleventh  detonators,  there  bein^  ai 
of  leakage   on   the  mains,    thus  sbort-armil 
detonators  not  fired.     Therefore  it  is 
everything  properly  insulated  as  ^  as 
mains  free  from  leakage  anywbert 
and  the  detonators. 

If  the  aljove  conditions  are  carefully  caniid  i 
be  no  doul»t  of  the  superiority  of  the  elsotra  1 
firing  over  the  fuse  method.     When  tlia  i 
to  be  fired  at  once  is  large,  then  it  is 
a  magneto  unless  specially  designed.     A 
is  all  right  to  use  when  there  are  only 
fired,  and  it  is  also  very  useful  for  tasting 
of   the  low-tenaion  detoiuitor  wirt%  as  it  is 
effects  of  the  t-urrent  which  cause  the  bw-i 
to  fire  ;  and  ;iS  the  magneto  geoetmlljr  gtvsi] 
150  volts,  and  only  a  small  curreol  i 
of  rotation  of  its  armature,  it  tbtrofon 
faetorily  for  a  low^tension  detonator  U 

Now  the  advantages  of  the  eleetrk  i 
method  of  shot-firing  for  linkiog  pQfpos 
seek.     For  instance,  take  a  case  o(  80  abota  to  1 
distance  of  500  yards  from  the  sarfsce,  Eaeli  J 
lighted  separately  by  means  df  a  red-hfli 
wnen  the  shots  are  lighled*  Ihe  shet    _ 
ascend  the  shaft  by  means  of  the  windiag 
he  goU  into  the  trunk  and  thsfi  riooi 

i\n.    Just  imagine  the  rasull  if  lilt ^ 
neman  does  ool  tmdenlaiid  the 
tiugiiioa  fail  to  raise  the  trunk  off  die 
being  short  of  steam.   There  he  b^  < 
What  is  the  result  t  Ho  cannoi  step  ibe  fu 
the  shot  and  exploding  it,  so  there  be  hm  to  i 
to  be  sent  into  eternity  or  get  tojured  for  life, 
have   occurred  in  the   pssu     Thers  is 
when  using  the  electric  shol-ftrin^  neilM 
can   be   fired   on   the  surface  or  la  ihe 
preforre<l.    Then,  again,  ihe  fuse  aelhe^ 
much  work  as  the  eieelfic  neliiod  for  i ' 
shots,  owing  to  eaeh  shot  being  lied  i 
rate  fuses  not  being  cut  exswv  the  i 
the  time  of  the  fire  from  the  iilM 
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r  to  the  uniformity  of  the  fuse  itself ;  and  as 
^0  separately  as  a  rule,  they  cannot  cause  so 
lount  of  energy  to  be  brought  into  force  on  the 
all  the  shots  will  fire  at  the  same  time  by  the 
thod  there  is  more  work  done,  and  greater  shatter- 
i  brought  to  bear  on  the  rock,  hence  there 
',  saving  in  time.  As  disastrous  results  have 
when  using  the  fuse  method,  in  some  cases 
ises  of  an  explosive  nature  being  ignited  w:hen  the 
been  lit,  it  is  far  preferable  to  use  the  electric 
ring  to  its  being  more  free  from  this  risk, 
lasion,  in  comparing  the  costs,  they  are  about 
,  for  electric  low-tension  detonators  the  cost  is 
m  1,000,  and  £6.  68.  per  1,000  for  high-tension. 
3tonators  the  price  is  £2.  5s.  per  1,000,  and  the 
ed  for  the  1,000  detonators  is  250  coils  at  7^d. 
OBt  of  the  fuse  would  be  £7.  16s.  3d.,  total  cost 
)nator8  and  fuse  =  £10.  Is.  3d.  Therefore,  the 
r-tenaion  method  of  shot-firing  is  only  8s.  9d.  per 
I  than  the  fuse  method  of  firing ;  but,  as  I  have 
the  electric  method  of  shot-firing  more  work 
B,  and  it  is  in  about  the  ratio  of  2  to  1. 


:OHHITrEE    ON    ELECTRICAL    ENERGY. 


renerating  Stations  and  Supply. 


THIRD  DAY. 

(Continued  from  page  556,) 

Bbame  (continued), — The  witness  stated  that  the 
;  network  must  be  arranged  to  suit  the  district  and 


supply.  The  demands  upon  central  stations  should  be  first 
lighting,  then  power  for  motors,  light  railways,  electrolytic 
works.  With  large  central  stations,  places  might  adopt  the 
light  that  could  not  afford  to  do  so  if  they  had  to  find 
capital  for  stations  as  well  as  mains.  He  thought  in  many 
districts  where  factory  work  had  stopped  home  work,  the 
ability  to  get  power  might  lead  to  the  development 
of  home  work,  because  any  small  cottage  could  have 
its  motor  and  run  its  looms.  Suitable  motors  are  now 
to  be  obtained,  and  as  people  realise  this  they  will 
increase  in  use.  Light  is  wanted  mostly  in  the 
winter  and  in  the  evening  ;  power  is  required  during  the 
whole  working  hours.  He  thought  the  authority  at  the 
end  of  the  42  years  would  be  m  a  good  position  to  put 
pressure  on  the  station  outside  its  area,  for  it  mi^ht 
purchase  the  mains,  and  the  station  would  have  nothing 
to  do  unless  it  could  supply  the  authorities,  and  this 
being  so  would  supply  very  much  on  their  terms.  As 
regarded  compulsory  nowers,  they  were  wanted  as  a 
means  of  overcoming  the  obstinacy  of  any  few  people 
that  might  give  trouble.  Central  stations  were  not 
such  a  nuisance  as  engineers'  shops,  but  folks  looked 
at  the  stations  with  a  microscope,  finding  fault  with  every- 
thing that  they  could  not  notice  in  ordinary  business.  There 
ought  to  be  no  irremediable  trouble  so  far  as  telegraphs 
and  telephones  were  concerned.  As  regards  voltaee,  con* 
ditions  could  be  made  to  guard  against  danger.  Niagara 
was  working  with  11,000  volts,  and  was  going  to  work  at 
22,000.  He  had  for  experimental  work  used  160,000  volts ; 
and  abroad  high-pressure  and  extra  high-pressure  mains 
were  carried  both  overhead  and  underground.  In  colliery 
districts  an  element  of  danger  to  underground  mains  is  due 
to  subsidences. 

BIr.  Henry  Graliam  Harris. — ^This  witness  put  in  a 
list  of  power  transmission  stations — thus  : 


IT   OF   LONG-DISTANCE   TRANSMISSION   OF  POWER   BY   ELECTRICITY  AT  HIGH  VOLTAGE. 


Name  of  station. 


Horse-power 
of  units. 


Present 
total  capacity 
of  station  in 
horse- power. 


Distance 
of  transmission 
in  kilometres. 


Line 

pressure  in 

volts. 


Purposei 


broDD  (see  Lauffen -Frankfort)  , 

rich  

Oerlikon  (see  later)  , 

rol 


artembarg  . 
France  .... 
'ranee  


rmany  

France 

-Zorich «.. 

rynd 

in  

gen,  Germany 


fomiA  .»» 
•Looeme 


'Zurich ». 

orks  (see  earlier)    

ao^eebarg,  Sweden  ., 
Mmee,  Soath  Africa.. 


m,  Spain 
tetti^art  . 


300 
300 
300 
100 
200 
100 
300 
100 
150 
600 
325 
100 
200 
175 
150 
120 


say  77 
100 


300 
kw. 
110 
300 
250 
75 


600 

300 

^900 

300 

200 
600 
200 
300 
600 
1,300 
200 
200 
350 
450 

120 

Transmitted. 

300 

say  231 

300 


1,800 
kw. 
220 
300 

1,000 
300 


10 
15 
25 


11 
6-15 

15 
0-8 

18 
2 
2 

4 

12-5 

Portion   aboTe 

ground,  3,040m. 

12-6 

145 

8-5 

6 

19 

30-7 

175 

13 


5,000 

5.000 

13,000 

1.800 

5,000 
5,000 
5,000 
5,000 
1,000 
5,000 
1,800 
1,800 
5,000 
3,500 
3,390 
1,000 

3,000 
up  to  13,000 
up  to  9,000 

3.300 

6,000 

6,500 

26,000 

5,000 

4,500 


Light  and  power. 
Power. 
Ditto. 

Light  and  power. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 
Power. 

Ditto. 
Light  and  power. 

Ditto. 

Ditta 
light. 


Power. 
Ditto. 
Ditto. 

Power  and  light. 
Light  and  power. 


(he  telephone  wires  and  high-pressure  mains 
kid  in  the  same  trench,  and  had  been  so  working 
IT  four  years.  There  is  considerable  economy  in 
hrge  central  stations  over  small  ones.  With 
die  coal  coat  to  a  station  at  the  pit's  mouth,  as 
itad  the  Midland  Company's  station  would  be, 
6i  price  to  that  station  is  23.  per  ton  as  against 
^15fl.  and  178.  6d.  at  some  London  stations.  The 
is  not  80  good  as  that  used  in  London,  but  is 
— fmodge.  The  witoess  agreed  with  Mr.  Swin* 
» file  piactical  safety  to  use  overhead  wires  for 


BIr.  John  Franois  Albriffht  gave  it  as  his  opinion  thrt 
a  station  desirous  of  selling  only  in  bulk  should  be  relieved 
of  the  liability  at  present  involved  in  working  under 
a  provisional  order,  of  supplying  any  individual  who 
demanded  a  supply.  Work  for  the  general  good, 
again,  should  not  be  at  the  mercy  of  any  one  authority. 
He  had  (^culated  that  they  could  sell  electricity  on  an 
output  of  16,000,000  units  at  an  average  price  oi  l*33d. 
per  unit  When  the  consumer  used  the  energy  eight  hours 
a  day,  to  those  whose  demand  was  over  longer  hours  they 
could  probably  sell  at  Id.  per  unit  In  the  order  bein^e; 
promoted  by  witness  the  maximum  price  for  lighting  is 


6d.  for  the  first  hour  and  3A  for  subsequent  hours,  but  for 
power  5d.,  and  even  2d.,  is  too  high  a  price  for  the  Black 
Country.  The  consumer  could  not  afford  to  pay  it.  They 
would  use  the  demand  indicator  system  in  the  Black 
Country,  charging  3d*  for  the  first  hour  and  *825d.  anbse- 
quently^  that  averages  out  at  Id.  per  unit  for  the  ciistomers 
who  use  it  12  hours.  For  a  12  hoars'  use  per  diem  it 
would  be  aa  nearly  aa  possible  £12  per  annum  per  horae- 
power. 

Mr.  Henry  Laurence  Cripps  explained  the  position 
of  the  Metropolitan  Electric  Lighting  Supply  Company, 
whose  business  has  so  increased,  and  who  found  it  impos- 
sible to  get  suitable  sites  within  their  area,  that  they  are 
seeking  powers  to  have  a  station  outside  London,  An  agree- 
ment has  been  made  with  the  Grand  Junction  Canal  Com^ 
pany  as  to  running  mains,  and  the  Metropolitan  Company 
requires  compulsory  powers  as  to  a  strip  of  land, 

Mr,  Lloyd  Hiff  gin  bottom  explained  the  work  carried 
out  by  the  city  of  Manchester,  and  that  with  the  consent 
of  the  Board  of  Trade  they  could  supply  outside  authorities. 
Some  authorities  have  agreed  as  to  the  supply,  and  others 
are  arranging  to  do  so.  The  expenditure  at  Manchester  is 
£356,169,  with  230  miles  of  mains  and  a  lamp  load  of 
184,542  8-c*p,  lamps,  which  are  being  added  to  at  the 
rate  of  1,300  a  week,  with  never  leas  than  22,000 
waiting  connection.  They  have  just  bought  8^  acres  of 
land  within  the  city  area  to  build  a  station  of 
100,000  h.p.,  which,  with  the  existing  station,  will  give 
them  a  total  of  120,000  h.p.  It  had  been  decided  to 
municipalise  the  tramways  and  equip  them  electrically,  and 
they  feel  strongly  that  no  private  company  should  have 
power  to  break  up  the  streets.  The  Manchester  under- 
taking has  been  profitable  and  advantageous  to  the  citizens. 
The  result  of  deauctions  since  commencing  working  is  that 
the  price  averages  4d.  per  unit,  and  the  other  authonties 
taking  energy  in  bulk  will  be  treated  as  themselves. 
Power  is  duppHed  at  l^d.  per  unit,  and  they  have  about 
2,000  h,p,  on  every  day,  with  an  average  of  eight  houra  per 
day.  The  views  of  the  authority  as  regards  the  question 
of  reference  was  handed  in  as  follows  : 

**  Electrical  energy  (generating  stations  and  supply). 
Memorandum  of  Mimchester  and  others  upon  questions 
referred  to  Joint  Committee  : 

**  First  i\hud%on. — Local  authorities  should  be  enabled  to 
acquire  lands  compulsorily  for  generating  stations,  and  the 
Electric  Lighting  Acts  should  be  amended  to  enable  the* 
Board  of  Trade  to  confer  the  power  by  provisional  order. 
It  is  also  agreed  that  companies  should  be  enabled  to 
acquire  lands  compulsorily,  either  by  provisional  order  or 
by  Bill.  Undertakers  in  the  exercise  of  their  statutory 
powers  should  be  exempt  from  proceedings  for  nuisance  if 
they  carry  on  the  undertaking  with  due  care.  The  exemp 
tioD  should  apply  whether  the  lands  are  acquired  com- 
pulsorily or  by  agreement^  but  should  only  apply  in  respect 
of  lands  scheduled  to  the  provisional  order.  No  imped i 
ment  should,  however,  be  placed  in  the  way  of  undertakers 
using  other  lands  than  those  acheduleil  for  a  generating 
sUition,  subject  to  the  ordinary  liability  in  respect  of 
Quiaance.  Prior  to  making  the  application  in  respect  of 
aehaduled  lands,  the  undertakers  should  be  required  to 
serve  notices  upon  the  owners  and  lesees  of  dwellinghouses 
within  50  yards  of  such  lands* 

^*8tctmd  and  Third  QueMions, — As  far  as  possible,  the 
whole  of  the  undertaking  should  be  kept  within  the  area 
of  supply,  and  the  generating  station  should  not  be  placed 
in  another  district  in  the  absence  of  special  circumstances, 
and  unless  distinct  power  is  conferred  upon  the  under^ 
takers,  and  Huch  power  shall  not  be  conferred  without  the 
oon«ent  of  the  local  authority  for  the  district  in  which  tho 
•tntion  is  proposed  to  be  placed,  unless  under  the  special 
circumstances  of  the  cfise  tne  Board  of  Trade  consider  that 
iQch  consent  thould  be  dispensed  with.  Provision  shoiild 
be  made  in  regard  to  the  laying  of  mains  between  the 
generating  station  and  the  area  of  supply,  the  local  authority 
having  the  power  to  prencribe  the  route  and  manner  in 
which  tho  work  should  be  done,  subject  to  the  appeal  of 
the  Board  of  Trade.  The  local  authority  should  also  have 
the  right  to  do  the  work  (if  they  think  fit),  at  the  expense 
of  the  undertakers.  If  the  generating  station  is  placed 
otttsido  the  area  supplied  exclusively  from  such  station,  I 


power  should  be  conferred  upon  the  local  as 
area  to  acquire  the  station  and  the  iBt 
the  terms  of  Section  2  of  tho  Act  of  l$SB* 

**  Fourth  Question. — No  such  schemei  aa  mrm^ 
in  this  question  should  be  authorised  wit 
of  the  local  authorities  of  the  distHcts 
the  proposed  area  of  supply  or  affected 
works,  unless  under  the  s[>«;cial  circux 
the  Board  of  Trade  consider  that  such  < 
with.     If   there   is  to  be  any  altenOloii^ 
practice  of  Parliament  (who  at  preeaot 
Bill  powers  which  can  be  obtained   by 
under  the  Electric  Lighting  Aets),  the  i 
adopted  in  the  case  of  tramways  sbould  bo  1 
Standing  Order  should  be  passed  prohibtUe 
of  powers  to  supply  energy  in  any  diet: 
consent  of  the  local  authority  of  such  distriek 
where  power  is  conferred   to   supply 
districts,    the   local   authonties   should 
acquire  the  undertaking  jointly,  and  eadi  i 
be  empowered  to  acquire  so  much  ths 
within  their  own  district  (other  than  n 
for  the  supply  thereof  or  reaulred  for  thoj 
districts),  upon  the  terms  of  oection  2  ol  r 

fTo  b€  cantmmedL} 


THE  WIMBLEDON  ELECTRIC  LIGHTING 

BV    A.    H.    PREECE,    A.MJ.aK,,  KUDCTRK^AL 

Wimbledon  wu  the  scene  of  oae  of  tile 
the  use  of  electricity  for  stroet-ltghtang.     In  ] 
of  experiments  were  carried  out,  ttodttf  the 
W.  H.  Preece,  C,B.,  FR.S.,  fot  the  Local  ' 
ComQiLfsioner&  of    SeirerB.      Bfaoy    iott 
obt&ined.      Ilowevtr,   nothing  mors 
until  1890,  when  s  license  wss  obuined 
Trmde,  and  a  complete  scheme  wis  pr9|Bif«d 
Preece  and  Mr.   Kapp   for  the  lighUiig  ol  sO 
Wimbledon  and  for  tne  suppl]r  of  electriet^  toj 
For   various  reasons  this  scheme  fell 
1896,   the  author  was  instructed   to   ppmmj 
which    was    unanimously  adopted    hj    tm   Q 
After    having    obtained  a    proviaictfui  otdtr  i 
til  1897  instructions  were  giveti  to  oblaia  ^~' 
tho  last  two  months  contracts  hare  bi 
carrjing  out  of  the  scheme.     Tliers 
Hupplyfor  public  and  private  lighting  being; 
1899. 

For  reasons  which  it  b  unneoeMary  tn  i 
have  been  lighted  for  many  jeani  by  oil  I 
the  average  20  o.p.     It  is  genefmllj 
streets,  at  any  rate,  require  better  I 
cheap,  the  average  cost  being  about  £8L  i'O^p 
been  somewhat  mffioult  to  increase  t^ 
increasing  the  annua]  cost.     The  author,  hoi 
able  to  show  that   there  is   little   reeeoo  lo 
increased  cost,  though  the  total  quantity  ol 
than  doubled. 

The  present  scheme  provides  for  t]iel%|ilia§eij 
the  existing  pabhc  lamps.     There  are  *S  | 
tixed,   and  these  will   be  replaeed  bv  tlie 
lamps  of  32  c.p,     A  oertein  nmnber  eff  te  ^ 
positions,  will  ne  provided  with  two  or 
Besides   those   public    lamps,    which    i 
200  h.p,,  provision  is  beiog  made  for  a 
of  Sep,  in  private  houees.     In  oidar  So 
all  the  public  lamps,  it  is  niinsseify  to  1^  i 
every  street   in   the  pariah ; 
enable  private  consumsrs  to  he  sopciQed  ad 
will  be  poaaible  fur  every  house  to  ooSisiii  a  safi^ljrl 
Of  course,   special  maina  will   not   at  fs 
where  for  private  honsse,  hot,  by  msiafts  of  thm  [ 
it  will  be  uoesible  witbonl  p«i&  ogpinM  ftai 
mains  anywhere^  and  to  eaahle  oil 
to  bv  supplied. 

Sy»trtn,     The  system    of   _ 
tricity  which  has  been  adopied  is  Ail 
presBure  alternating -corrent  syitem.      l%m 
generated   by  altematon    at    a   pi  —in  s  ol 
wherever   it   is  required  for  oes  in  UgbliaiB 
private  bouses  it  is  transfomi^  ilown  iDlk«] 
200  volte.    This  Sfstem  k  tlie  011J7  pfMlaasl 
be  used  in  llie  WlmhMoii  iliitcles  owing  lo 

*  rapor  read  before  the  1 
of  Manteipal  and  County  ** 
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the  aoattered  houses.     By  using  l^gh  pressure  it  is  possible  to 

tnnsmit  the  energy  everywhere  with  small  copper  cables,  and 

thus  the  expenditure  is  kept  within   reasonable  limits.     The 

tamnsf orniing  apparatus,  which  is  stationary,  and  consists  of  a 

BUM  of  iron  plates  surrounded  with  two  windings  of  copper 

,  wire  rimilar  to  an  induction  coil,  is  placed  wherever  necessary 

po  aerre  low-pressure  circuits  for  public  lamps  or  distributing 

■*"M  for  private  houses,   and  also,  in  some  cases,  where  a 

Ime  installation  has  to  be  supplied.     They  will  be  placed  in 

■ndergroond   chambers    of    varying    sizes,   according    to    the 

yMitity  of  electricity  which  has  to  be  transformed.     When 

dacuicity  is  distributed  by  low  pressure,  the  three- wire  system 

viU  be  peed  with  400  volts  across  the  outer,  or  200  volts  between 

pur  of  wires.    The  disadvantage  of  the  alternating-current 

un  18  the  necessity  of  having   generating  plant  running 

\  dmj  and  night,  as  it  is  not  possible  to  use  a  storage  battery 

^^nomically.     But  as   the  generating  works  will   be  placed 

aijaoeat  to  the  sewage  pumping  station,  and  also  in  conjunction 

'■ith  dust  destructors,  this  disadvantage  will  not  be  so  great  as 

^^■m1«  aa  steam  will  be  available  throughout  the  24  hours. 

►  •  8iU. — The  site  of  the  generating  works  has  been  fixed  on  the 

Wth-westem  side  of  the  existing  pumping  station,  the  advan- 

**     a  being  not  only  the  possible  combination  of  the  two  plants, 

>  ikbo  the  extent  of  the  ground  available  and  the  existence  of 

be  repairing  shops,  etc. 

Bvudingn,— The  buildings  will  consist,  in  the  first  place,  of 
engine-honse,  about  30ft.  wide  and  45ft.  long,  built  along- 
existing  cottage  which  will  be  utilised  for  offices.  A 
tMnporary  wall  will  be  left  at  one  *end  to  enable  extensions  to  be 
oonveniently  added.  The  first  boiler-house  is  being  built  wide 
taoogh  for  dust  destructor  as  well  as  the  boilers,  aud  it  will 
\»  45ft.  wide  and  80ft.  long.  The  existing  coal  store  will  be 
^^Qiaed  as  far  as  possible,  but  when  the  tipping  platform  for 
I  refuse  is  built,  a  coal  store  will  be  arranged  beneath. 
chimney  will  be  120ft.  high  and  6ft.  in  diameter  inside, 
arrangements  are  being  made  to  have  two  inlets,  so  that 
i  line  of  flues  may  be  cleaned  as  required  without  interfering 
k  the  working  of  the  plant. 

JRijfiae-iioom.— -The  engines  and  alternators  first  installed  will 

'  t  of  three  Willans  engines, coupled  direct  to  three  Crompton 

Iters  with   exciters.     The  output    of  each  set    will    be 

Ikw.,  or  approximate  200  i.h.p.     The  Willans  engines  are 

^fMeed  engines  running  at  350  revolutions.    They  are  closed 

I  sod*  lubricate  themselves.     The  alternators  have  revolving 

of    the    disc    type.      The    guaranteed     combined 

'  of  the  plant  is  to  be  80  per  cent.,  and  the  steam  con- 

■ption  will  be  28'51b.  per  kilowatt. 

aoUer-House,— The  first  plant  installed  in  the  boiler-house 
r^tlie  generating  plant  will  consist  of  three  Babsock  and  Wilcox 
They  are  of    the  water-tube  type.     Each  boiler  is 
to  evaporate  5,0001b.  of  steam  per  hour,  and  they 
I  have  a  heating  surface  of  1,700  square  feet  and  a  grate 
of  35  square  feet.     To  one  of  the  three  boilers  a  dust 
will  be  afterwards  added,  but  the  remaining  two  will 
for  hand  firing  alone.     A  fourth  boiler  will  be  con- 
to  the  second  dust  destructor,  and  both  the  destructor 
i  will  be  arranged  so  that  hand  firing  can  be  used  when 

dng  FlarU^  Pumps,  etc. — It  is  not  intended  to  fix  a 

J  plant  at  once,  but  arrangements  will  be  made  for  the 

of  a  surface  condenser.     The  pumps  and  all  steam 

feed  pipee  will  be  arranged  in  duplicate,  so  that  the  failure 

f  aoy  portion  shall  not  affect  the  working  of  the  plant. 

AeitMoard, — ^The    switchboard,    to    which    the  electricity 

by  the  alternators  is  taken  and  thence  distributed  to 

variova  circuits,  will  be  fixed  in  the  engine-room.     It  will 

'  '  I  all  the  necessary  regulating  and  recording  instruments 

the  alternators,   exciters,  and  circuits.     One  pole  will  b^ 

,  BO  that  only  single-pole  switches  and  fuses  are  neces- 

The  regulating  will   be  done  entirely  by  hand  on  the 

hhoard,  and  with  the  system  adopted  it  is  anticipated  that 

»  difBoolty  will  be  experienced  in  providing  an  equal  pressure 

r  the  whole  district.    A  maximum  loss  of  5  per  cent,  is  being 

and  this  is  arranged  so  as  to  be  equal  in  all  feeders. 

measniing  the  energy  produced,  separate  meters  will  be 

rided  in  each  of  the  main  feeders,  so  that  a  complete  record 

I  be  kept  of  the  output.     It  is  probable  that  separate  meters 

abo  be  provided  in  the  main  sub-station,  to  record  the 

Ijnoont  of  energy  used  in  the  public  lamps.     Testing  will  be 

I.MBcied  oat  by  means  of  standard  instruments,  which  will  be 

r:,ftttd  in  a  speoal  room  in  the  offices. 

'  JCbMif. — ^The  mains  are  divided  into  two  sections,  the  high 

nmre  and  the  low  pressure.    The  high-pressure  mains  consist 

^  ike  feeders  or  trunk  mains,  which  conduct  the  energy  for 

hfio  and  private  lighting  to  the  principal  distributing  points 

the  diatnct,  and  the  sub-feeders,  which  are  arrang^  sepa- 

llly  for  the  pablic  and  for  the  private  lighting.     Thus  at  the 

<iiboting  oentree  the  publio  lights  and  the  private  lights  are 

patdy  oontroUed,  ana  therefore  independent  of  each  other. 

HI  vbole  of  <the  hi^^preesore  feeders  and  sub-feeders  are 

AMBtrio  lead-covored  oablee.    They  are  drawn  into  earthen- 

vm  ppm,  and  ibay  can  thiu  be  increased  as  the  demand  in 


the  different  districts  increases.  There  are  three  distributing 
centres,  and  thus  three  trunk  mains.  These  trunk  mains  are 
interconnected  in  case  of  accident  to  any  one  of  them.  They 
are  of  large  area.  The  sub-feeders  are  of  small  area,  and  each 
feeder  supplies  the  high-pressure  energy  along  certain  routes, 
and  at  fixed  points  it  is  transformed  in  sub-stations  as  required. 
The  sub-stations  for  the  public  and  for  the  private  lights  are 
kept  generally  distinct  from  each  other.  It  is  intended  that 
the  public  lamps  shall  be  turned  on  and  off  from  the  main 
distributing  points,  and  thus  it  will  only  be  necessary  to  send 
a  man  to  three  points  to  light  up  all  the  streets.  The  low* 
pressure  mains  are  both  concentric  and  three-core  cable,  and 
these  are  laid  on  two  systems  :  (a)  wherever  the  demand  for 
private  lighting  is  uncertain,  and  the  pavement  is  such  that  it 
will  be  somewhat  difficult  to  cut  and  remake,  pipes  are  to  be 
laid  so  that  the  low-pressure  for  the  private  lighting  and  the 
public  lighting  may  be  drawn  into  the  pipe  as  required  ;  (6) 
wherever  the  demand  for  private  lighting  is  certain  to  arise, 
both  public  and  private  lighting  mains  are  heavily  armourea 
and  laid  direct  in  the  ground.  Where  it  is  doubtful  as  to 
the  private  lighting  demand,  and  where  only  gravel  pathways 
exist,  public  lighting  mains  only  are  to  be  laid,  and  these  will  be 
also  armoured  and  laid  direct  in  the  ground. 

Sxih' Stations, — The  sub-stations,  or  transforming  points,  will 
be  of  such  a  size  as  is  consistent  with  the  demand.  In  them 
the  transformers  will  be  placed,  and  also  fuses  to  control  the 
different  public  lighting  circuits.  The  private  lighting  sub- 
stations  will  be  similarly  arranged. 

Publu  Lamps. — The  public  lamps  will  be  arranged  from  five  to 
ten  in  a  circuit,  on  the  three  wire-system.  Each  lamp  will  be 
provided  with  an  accessible  joint-box  to  facilitate  testing  and 
connections,  but  switches  or  fuses  will  not  be  provided  to  each 
lamp.  The  lamps  are  generally  32  c. p.,  but  in  the  main  streets, 
such  as  Broadway,  Hill-road,  High-street,  and  part  of  Merton- 
road  and  the  Ridgway,  two  or  more  lamps  will  be  provided  in 
each  part.  It  is  intended  to  utilise  as  far  as  possible  the 
existing  oil-lamp  posts,  which  are  easily  and  simply  adapted 
for  electric  lamps.  It  will  only  be  necessary  to  remove  the  oil 
Ipmps  and  fix  a  tripod  carrying  the  incandescent  lamp.  It  is 
not  intended  at  present  to  use  arc  lamps  anywhere,  out  it  is 
possible  that  a  few  enclosed  ones  may  be  experimented  with. 
It  is,  however,  generally  found  that  the  mixing  of  arc  and 
incandescent  lamps  tends  to  considerably  reduce  the  effect  of 
incandescent  lamps,  however  large,  owing  to  the  different 
colour  in  the  light  given. 

Expeiuiiture, — The  cost  of  the  scheme  will  be  as  follows, 
exclusive  of  the  dust  destructors  : 

Buildings    £3,000 

Machinery 8.600 

Mains - «  16,000 

Transfomiert 2,000 

Public  lamp  connections 1,100 

Private  house  connections   ....^ 600 

Engineering  and  contingencies 1,800 

£32,000 

From  the  tenders  already  accepted  it  is  not  anticipated  that  the 
above  estimate  will  be  exceeded.  It  will  be  observed  that  the 
expenditure  in  mains  is  the  most  serious  item.  This  is  due  to 
the  enormous  area  to  be  covered.  It  has  been  necessary  to 
provide  for  about  40  miles  of  streets,  involving  no  less  than 
15  miles  of  high-pressure  mains,  50  miles  of  low-pressure  mains, 
and  20  miles  of  pipes. 

Income  and  Expenditure. — The  great  advantage  of  starting 
an  electricity  supply  works  with  a  large  quantity  of  publio 
lighting  is  that  it  ensures  a  comparatively  even  output.  The 
generating  plant  is  kept  working  at  a  high  state  of  efficiency 
for  many  hours  instead  of,  as  is  frequently  the  case  in  works 
without  public  lighting,  for  two  or  three  hours  per  day.  In 
Wimbledon  the  works  are  certain  of  using  the  plant  for  the 
first  year  or  two  at  50  per  cent,  of  its  full  output  for  an 
average  of  10  hours  a  day,  and  throughout  this  time  one 
engine  and  dynamo  will  be  working  at  full  load — that  is, 
at  the  best  efficiency.  This  makes  a  very  large  difference  in 
the  cost  of  generating  electricity.  The  author  has  hopes  of 
producing  energy  as  low,  if  not  lower,  than  many  stations 
which  have  been  at  work  for  some  years.  The  undertaking 
also  starts  with  an  assured  income.  The  present  cost  of  publio 
lighting  is  about  £2,000  per  annum,  and  this  income  will  belong 
to  the  electricity  department.  It  has  not  been  expected  that 
the  adoption  of  electricity  will  effect  a  reduction  in  the  cost  of 
public  lighting— in  fact,  the  author  stated  in  his  report  in  1896 
that  the  additional  cost  will  probably  be  £550.  It  cannot  be 
considered  an  excessive  increase  when  it  is  recollected  that  the 
quantity  of  light  is  more  than  doubled.  The  revenue  from 
the  private  lighting  is  naturally  uncertain,  but  from  the  appli- 
cations and  enquiries  which  are  already  coming  in  there  is  httle 
doubt  that  it  will  not  be  long  before  the  full  capacity  of  the 
plant  is  reached.  Assuming,  however,  that  5,000  lamps  are 
connected,  then,  with  6d.  per  unit,  which  has  now  been  agreed 
upon  as  the  price  to  be  charged,  it  is  a  moderate  estimate  to 
take  the  probable  income  as  £l,750,  or  about  7s.  6d.  per  lamp. 
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Tbt  expenditure  DeoeitAtT  for  lightinff  the  public  Umpe^  and 
,  lor  proTiding  electricity  for  the  3t500  priTiite  UmpA,  can  be 
'  fairly  nooarately  ettimAted  from  results  obtikiaed  from  other 
uodertakingB.  The  (|uatitity  of  electricity  required  to  be  pro- 
duced is  known,  und  there  is  no  reason  to  doubt  thut  it  will 
be  putaible  tit  NVimbledou  to  produce  electricity  »s  economically 
M  in  other  works.  At  HAmmeramith,  where  the  author  haa 
erected  works  for  the  Veetry*  the  result  of  the  first  nine  months' 
workiag  shows  that  the  cost  per  unit,  when  40  per  cent,  of  the 
total  output  is  for  public  lighting,  is  2d.  In  Wimbledon  no  less 
than  bO  per  cent,  of  the  output  will  be  for  public  lighting  ;  thus 
there  is  every  possibility  of  the  coat  being  even  less.  If, 
howeveri  the  costs  are  taken  at  2d.  per  unit,  the  total  annual 
expenditure  to  produce  the  quantity  of  units  required  by  the 
public  and  private  lighting  will  not  be  leas  than  £2,500.  In 
addition  to  these  costs  there  are  the  charges  for  interest  and 
the  sinking  fund.  This  will  not  be  leas  than  £1,700  per  annum. 
Thus  the  total  annual  expenditure  will  be  : 

GcneratiDg  costs ...*.«».#•<>.■•...  £2,500 

Interest  and  sinking  fund ,...« i;700 


The  revenue  would  hv 


£4,200 


Present  coat,  public  Ismna £2,000 

Incouif  from  private  lighting  ..i ».    1,750 


Dafldt 


5.750 
460 


£4.200 

'  That  is  to  say,  the  extra  cost  of  the  improved  public  lighting 
will  be  about  £450.     But  this  is  likely  to  be  reduced  as  the 
demand   for  private  lighting  in  creases.     If  the  private  lighting 
in  not  so  great  as  anticipatod  above,  then  the  deficit   will  be 
slightly  greater,  and  though  this  may  happen  in   the   first  12 
)  Biunthsi    it   will   be  exceedingly  doubtful  whether  the  second 
complete  year  will  not  see  a  larger  revenue  than  is  anticipated. 
Uiiiisalion  *»f  Ht/\ise  Refust, — This   is  about  to  be   tried  in 
connection  with  the  electricity  works,  but  it  is  impossible  to  be 
ittble  to  state  what  results  will  be  obtained  by  the  generating 
^^laot.     It  depends  greatly  on  the  calorific  value  of  the  refuse. 
In   any   case,   however,   the   District   Council  will   be  able  to 
get  rid   uf   the   refuse  cheaply.     The  destructor  is  necessary, 
and  a  combination  of  the  electricity  works  and  the  destructor 
is  therefore  econotnical  as  regards    capital    expenditure^    and 
likely  to  be  of  value  in  the  combination  of  two  stoking  staJfs. 
There  is  little  doubt   that  a  certain  quaiUity   of  heat  will  be 
available  from  the  destructors,  but  during  the  evening  it  is  not 
likely  to  be  sufficient  to  produce  all  the  steam  required  for  the 
,U''  -'  plant.     However,  in  the  daytime,  and  perhaps  after 

I  ir  the  steam  generated   from  the  dust   should  be  sulti- 

ctent  to  supply  both  the  pumping  works  and  the  electricity 
supply  works.  This  alone  should  reduce  the  annual  expendi 
ture  in  coal,  Therefore,  even  if  the  <|uesuon  is  looked  at  from 
an  entirely  unbiassed  point,  it  seems  that  there  is  every 
pouibility,  if  not  probability,  of  great  advantages  being  obtained. 
The  author  has  no  reason  to  doubt  that  it  will  be  shown  that 
the  streets  of  Wimbledon  will  be  economically  and  well  lighted 
by  electricity,  that  the  private  supply  will  be  Urgely  taken  up, 
and  that  the  destruction  of  the  refuse  will  enable  the  ratepayerti 
to  ^et  full  benefit  from  the  investment  of  the  moneys  under 
their  control  in  these  commercial  under  takings. 
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The  Prevention  of  Interruptions   to  Electricity 
Supply. 

BY   LEONA.RD   ANPRSWH,   AS8t>ClATl. 

It  is  probable  that  some  central -station  engineers  will  remark, 
on  reading  the  title  oi  this  paper,  that  it  is  several  years 
behind  the  times  ;  that  interruptions  to  the  supply  from  a 
proMorly  e4[uipped  modem  station  never  now  uoour ;  that  at 
IImIt  own  partioiilar  iUiions  the  supply  has  n«?er  onoe  been 
inlmTupted  siuc«  it  was  started,  etc.  It  speakji  Tdumes  for 
the  iirogreas  of  alec^r  <  r»eering  during  the  past  few  years 

that  there  are  sever ^^  ;  oentral  stations  that  can  show  an 

absolutely  clean  sheet  in  truM  respect  since  their  commencement, 
and  everyone  will  agree  that  tlieir  engineers  hold  a  very 
anvtable  position^  It  ts  very  doubtful,  however,  if  any  oue  of 
Uleiii  oaa  My  Uiiat  thdif  have  not  a  consumer  connected  to 
fehib  mains  wha  haa  during  the  past  12  months  ever  had 
hlii^tiippiy  disoooDtoted  ;  anid,  tl  that  is  so,  surely  there  is 
'snt  room  for  imnrovemefit  to  make  tht  mattar  worth 
After  all,  it  is  these  local  iatwroptions 
are  so  irritating  to  oonsunien.  ilur  expairiefioe  has 
bean  that  we  got  far  more  abuse  from  a  ootiaumor  whuee 
lights    fail    wtum    his    neighbour's    lights    are    burning    aatis* 


factorily  than   we  do   if   they   are   betb 
80 me  of  the  engineers  who  have  achievad 
record  attribute  their  iiumunity  from  failan 
they  use  fuses  made  of  copper  of  the  1 
mains.     There  can  be  no  doubt  that  a  lai;g^  1 
interruptions  that  do  occur  are  caused  by  fuMij 
they  have  no  business  to  do  so«     Vet  It 
to  use  no  safety  devices  at  all.     We  have  alr«idi 
than  one  case  where  an  arc  of  a  few  thousand  I 
been  started  under  the  pavement,  and  would 
until  the  supply  had  been  switched  off  from  tlie 
the  other  hand,  when  one  remembem  upon  wl 
fuses  the  continuity  of  an  average  conatinici'a  1 
dent,  it  is  reaUy  wonderful  that  he  is  not  ina 
darkness.     It  is  no  exaggeration  to  aay  that 
from  15  to  20  fuses  between  the  generators  and  1 
supply.     Is  it,  then,   to  be  wondered  at  that 
told  that  electricity  supply  is  not  to  Ite  relied  u| 
be  different  if  we  could  always  depend  upon  foaai 
approximately  the  current  they  are  set  for.     But 
It  is  no  uncommon  case  t<o  take  two  similar 
been  in  use  for  some  months  and  find  that  ooi 
100  per  cent,   more  current  to  blow  it  than 
The   fuses    used    on   alternate-current   eiroitila 
particularly  erratic  in  thi^  respect. 

The  Elmn<al  lUvietc  drew  attention  to  thk  fast  \ 
one    of    its  leading  articles  a   few    months     _ 
recently,  Mr.  VV.  LV  Sayers,  in  an  article  cid  thi  j 
**  In  a  city  less  than   100  miles  from  where  1 
electricity  works  which,  so  far  as  I  am  awsro,  has  1 
maintain  its  supply  for  a  single  minute  during 
five  years  ;  ana  yet  the  popular  belief  that  the  *| 
not  reliable '  is  maintained  to  this  day,  and 

.     .     .     Now  the  only  proper  oaoaa^  in  mf 
main  fuse  *  blowing  '  is  a  short-circuit  oa  tlie 
have  no  hesitation  in  saying  that  less  than   I 
cases  of  main  fuses  *  blowing  *  are  due  to  this  < 

The  conclusion  that  we  have  come  to  at 
only  reliable  conductor  of  electricity  aofMaia  11 
cables ;   and,  conse<|uently,  it  seems  adviaahia  | 
fuses,  switches^  safety  devices,  and  mechaakal 
any  description  to  a  minimum.  If  any  fuses  that  U 
to  use  can  be  omitted,  everyone   will  admit  thai 
source  of  danger,  and,  consequently,  battar 
for  instance,  the  fuses  between   alter 
and  the  'bus  bars :  what  are  they  used  for  I 
necessary   to  protect   the    maehlnaa    from 
because  all  modern  makers  claim  that  their 
short-circuited  with  impunity.     Presumably  1 
to  prevent  a  generator  that  fails  short-ctrcuitiiig  1 
working  in  parallel  with  it ;  but  everyone  kno^ 
or  three  machines  of  an  equal  output^  and  aqu 
working  together,  it  would  be  the  Inaea  of  Ilka  f 
that  would  blow,  and  not  those  of  the  faiilST  Q 
former  have  to  carry  sufiicient  curfeut  to  blov| 
tiddition  to  all  the  useful  work  on  the  inaizis  at  1' 
what  should  we  think  of  an  omnibus  dfivar  wha J 
of  one  of  his  horses  because  it  attamptad  ta  daj 
share  of  the  work,  or  who,  whan  oae  off  t[ 
nuide  the  remaining  horse  drag  tha  daad  ( 
to  the  extra  work  thrown  upon  il  W  tha  ila 
This  sounds  absurd,  but  it  practieaQy  rapn 
which  we  alternate-current  station  engtnaera  baval 
to  treat  our  machinea,  for  are  we  not  tauf  lit 
them  with  safety  devicea  to  aut  them  oitt  of 
time  when  all  their  enargios  ara  faqitirad  to 
circuit  on  the  mains  i  wheraia  any  daviea  la 
machine  from  shnrt-circuitiiif  ottiaa  ii 
unneoossaiy  piece  of  apparaloa. 

In  ooiitinuoua*eun«ot  ■totioM»  wmo  eiii-ai] 
natiog  out-outs  ara  gananltv  aaad  in  prafati 
currant  cut-outs— the  word  ^*  djagiaiinafing  ^ 
designate    a   cutout    that    opofmlaa   only  wiv 
is  Hiiwing  through  it   in   a    revsrsa   diraetko 
Magnetic  cutn^iuts  of  any  deacniition  bare  aea 
looked  u{Jon  with  muoh  favour  in  tliii  oaiintef*    TImi 
those  now  in  use  reijuire  too  caraful 
be  popular.  Only  people  who  bava  i 
and  trustworthy  discriminating  CQl-ovl  aaa  1        ^_ 
of  dithculties  that  have  to  be  oTotaoiaa  in  doing  aa* 
enough  to  make  an  apparatiaa  thai  will  opanvla 
specihc  conditions  in  the  workshops,  bat  it  ia  a 
matter  to  construct  a  out -out  that  eaa  ba  lalM 
the  oirouit  of  a  failing  feaeralor  wiab  a 
currant,  and  thai  can  ba  ciiaimiilaad  aafi 
operate  at  anv  time  whan  it  ta  noi  la^aiml  Isi 
first  place,  the  seetional  araa  of  tlia  windti 
enough  to  carry  the  maximam  ottrrmi  of  Um  i 
undue  heating  ;  at  the  aama  tiin%  iha 
and  com|)act,  GonBoquantly  tha  tnma  mtii  bt  fas'] 
it  must  operate  with  a  raiuni  ounanl  ul  only  a  1 
of    the  maxim uni   curruit,    tliafvldra    tlia 
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force  must  be  small.  This  generally  invoWes  the 
ite  releasing  mechanism  or  relays,  which  require 
nent,  or  they  will  operate  at  the  wrong  time,  and 
ulore  occurs.  These  are  only  workshop  difficulties, 
ions  are  those  which  confront  us  when  tne  apparatus 
ler  actual  working  conditions.  Take,  for  instance, 
3ro  magnetic  cut-outs.  Everyone  knows  that  these 
e  to  operate  only  when  the  current  falls  below  a 
ed  amount,  and  yet  it  is  also  well  known  that  if  a 
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occur  on  a  system  of  mains  supplied  by  a  number 
m  equipped  with  zero  cut-outs,  several  of  the  gene- 
be  promptly  cut  out  of  circuit.  This  is  simply  a 
the  many  troubles  which  it  is  impossible  to  foresee 
gainat  in  the  manufacturer's  workshop.  Between 
>ur  years  ago  we  realised  that  a  reliable  discrimi- 
>ut  was  badly  wanted,  and  since  that  time  con- 
3r  100  difierent  combinations  of  compound  windings 
if  mechanisms  have  been  experimented  with.  Many 
e  only  reached  the  experimental  stage,  but  a  fair 
lave  had  several  months'  actual  use  under  working 
afore  some  unforeseen  difficulty  made  it  necessary 
n  for  some  new  and  improved  arrangement.  The 
>en  that  we  have  at  last  been  able  to  secure  a  cut- 
ears  to  be  perfect. 


^--r^ 


Fig.  2. 


I  at  first  sight  impossible  to  design  a  satisfactory 
ngcnt-out  for  use  in  connection  with  alternate-current 
I  which  the  current  is  reversing  in  direction  some 
mas  a  minute.  So  long  as  one  considers  these 
I  relation  to  a  constant  polarity,  it  is,  of  course, 
but  as  soon  as  the  direction  of  the  current  through 
machine  is  considered  relatively  to  the  direction 
•nt  in  all  other  parts  of  the  system,  the  problem 
ompftratively  simple  one.  Fig.  1  illuatrates  cUagram- 
li^  we  have  found  to  be  the  moat  satisfactory 
upp^yiag  this  prinoi|de.  The  operating  device  in 
Meot  is  pnotacally  a  slmiit-woana  motor,  the  thick 


winding  of  which  is  connected  in  series  with  one  of  the  leads 
from  the  alternator  it  is  intended  to  control,  and  the  shunt 
winding  is  connected  across  any  transformer  excited  off  the 
'bus  bars.  Now  it  is  obvious  that  the  direction  of  the  current 
in  the  shunt  winding,  S  H,  will  nulsate  synchronously  with  the 
current  in  the  'bus  bars,  and  will  be  quite  independent  of  the 
direction  of  the  current  in  the  series  winding,  S  E,  whereas  the 
direction  of  the  current  in  the  latter  relativmy  to  the  current  in 
the  'bus  bars  will  depend  upon  whether  the  machine  to  which 
it  is  connected  is  generatmg  current  or  is  being  driven  as  a 
motor.  If  both  machines  are  generating  current,  then  the 
direction  of  the  current  throughout  the  whole  system  at  a  given 
moment  will  be  represented  by  the  arrow-heads  shown  full. 


Fio.  3. 

But  if,  say,  alternator  D^  fails,  it  will  tend  to  short-circuit  the 
rest  of  the  system,  and  the  current  will  rush  back  into  it  in 
the  direction  shown  by  the  dotted  arrow-heads,  whereas  the 
direction  of  the  current  in  the  other  circuits  will  remain  the 
same.  In  the  former  case  the  relative  direction  of  the  shunt 
winding  to  the  series  winding  in  the  cut-out  device  will  be  such 
as  to  tend  to  make  the  armature  rotate  in  a  clock- wise  direction, 
and  BO  to  lock  the  switch  securely  ;  but  when,  as  in  .the  latter 
case,  the  direction  of  the  series  current  relatively  to  the  shunt 
current  is  reversed,  the  armature  will  rotate  in  a  contra-dock- 
wise  direction,  and  so  open  the  circuit. 

Fie.  2  is  a  sectional  elevation  of  a  mechanical  application 
of  this  principle  to  a  low-tension  cut-out  suitable  for  use  with 
continuous-current  generators,  transformers,  and  low-tension 
mains.  The  weight,  W,  is  held  in  a  nearly  vertical  position 
by  the  catch,  C.  Attached  to  the  catch  is  a  lever,  L,  the 
free  end  of  which  engages  in  a  pin  projecting  from  a  metal 
disc  on  the  end  of  the  armature,  S  H.     The  series  winding, 


S  E,  oonsitte  of  k  few  turns  of  thick  copper  tape  wound 
directly  round  the  armature.  One  end  of  this  is  sweated 
and  riveted  dirwUy  on  to  a  brass  plate  screwed  and  sweated 
to  one  of  the  contacts,  and  the  other  end  is  sweated  on 
to  a  thimble,  T  (Fig.  3),  which  forms  one  of  the  series 
terminals.  The  other  series  terminal  is  screwed  and  sweated 
directly  on  to  the  second  contact.  The  whole  of  the  series 
connections  and  contacts  are  supported  on  three  oorruffated 
porcelain  insulators  sulphured  into  the  base.  Fig.  3  shows 
these  series  connections  removed  from  the  rest  of  the  eiit-out. 
This  aeries  winding  encloses  a  practically  closed  double  msftnetic 
circuit,  consisting  of  the  srmatiire  core,  a  portion  <^  the  bssSi 
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and  tbo  CMt'iron  coveri.     For  altern^te-cuireiit  working  theae 
p&rU  are,  of  enurAe,  laminated. 

Alt  important  feature  of  this  cut-out  ia  the  rcl easing  catch. 
Thia  in  shown  in  detail  in  Fig,  4.  The  pin,  P,  la  fixed  in  auch 
a  posiiioD  on  the  armature  dxac  that  an  extonaion  of  the  arc 
described  by  the  lever,  L^  will  cut  the  pin^  P,  and  the  centre  of 
the  armature  di»o.  The  reeult  of  this  arrangement  is  that  no 
amount  of  vibration  or  preeaure  applied  to  the  weight,  W,  will 
tend  to  make  the  dtsc  rotate  in  either  direction.  And,  conae- 
quently,  when  the  armature  is  rotated  by  a  return  current  it 
releases  the  weight  without  having  first  to  lift  it,  aa  it  would 
have  to  do  witE  any  other  form  of  catch.  We  find  this  an 
absolutely   reliable   and   extremely   sensitive   form   of  release. 


Fia.  &. 

When  the  weisht,  W,  is  released  it  falls  through  an  angle  of 
about  60deg.,  then  with  a  sharp  blow  it  strikes  the  arm  carrying 
the  contact  connecting  piece,  thus  overcoming  any  sticking  ol 
the  contacts  due  to  a  good  fit  or  to  corrosion.  A  specimen 
SOO-ampere  cut-out  of  this  description  is  shown  on  the  table. 
You  will  see  that  it  is  so  reliable  that,  even  when  there  is  no 
forward  current  on  to  lock  it  in  position,  it  may  be  knocked 
about  with  a  mallet  to  ahow  that  no  amount  of  vibration  will 
release  it,  whereas  it  is  so  sensitive  that  the  pressure  of  a 
feather  upon  the  armature  will  do  so.  The  same  general 
arrangement  without  any  winding  on  the  armaturejmakes  a 
very  sensitive  and  reliable  e:xoeas-current  cut-out. 


F%,  5  ii  a  etetioiiftl  tievatton  of  a  similar  cut  out  modiijed 
lor  use  in  ooniMOtioii   with    high^teoaioa  currenu,      lu  thia 
tfraogeniebt  the  eoniacU  are  screwed  and  sweated  into  metal 
pota,  and  immersed  in  water.     This  eervee  efleetually  to  quench 
ncy  to  arcing  when  Ihr^e  high  tenaiim  currents  are 
'  iJ  -h1.     All  the   high  tenaiun    parta    in  thi4   cut-out  are 

mkUi^f  oavered  with  poroeJain  or  other  inatilaling  materiaL 


The  releasing  mechanism  ia  practioiOj  Hi* 
tension  cut  out.     Fig.  6  is  a  dia^^raai  of  tt 
gear.     We  have  found  ihia  arraugeoMttt  moiinllf^ 
every  respect.     It  hsa  not  anly  enabled  m  Co  < 
breakdowns  to  machinery        *         inteffiit|^ 
hut  it  has  also  effected  a  >  <ml^  eie.«  dm 

months  of  over  £400.     This  n&i  ooea  MTed  b^  t 
referred  to  enabling  us  to  work  eefely  withiNil 
plant. 

All  the  maohinee  are  aamoged  to  feed  t 
of  inner  and  outer  'bua  ban.    TKe  iiitter  ' 
is  divided  at  A,  by  a  change-over  awttdt,  C,  •. 
branches.     One  of  these,  A „  is  permafMOilf 
but  the  other  branch.  A*,  may  be  connected  eiti 
'bus  bar  or  to  a  spare  'bus  bier,  B.     SarmaS^t  \ 
to  the  former.     Each  machine  atud  droitit  il 
two-way  switch,  T,  by  means  of  whidi  laf  omI 
circuit  may  bo  connect^  either  U>  Uie  iniiir  Inm  1 
auxiliary  branch.     In  the  diagram  oaly  Ikrtt 
machines  are  shown.    The  maximuiD  oQlpol 
is  60  amperea,  and   the    total   ]oe4   d   thm 
assumed   to   be   120  amperes— namdy,  60  a 
No.  2,  and   20   on   No.  3.     By  setting   t^e 
switches,  T,  and  T^,  over  to  the  kft,  CinaUft  1 


C 


^ 


>  «A.-0«lBlis  «l  vm  tiettsa  «l J%  1^ 


oonneoied  directly  oa  to  tlbe  A|  bniiell  of  Hm  in 
wbereaa,  T^  being  aet  over  lo  Um  iWM»  CiNall  t  li 
to  the  A<  branch.  The  neelilBii  Koa,  t  «ad  3  en  e« 
in  parallel  by  their  twa*wmjr  $mittikm  ditvgtly  ott  U»  iki 
bus  bar,  A.  And  the  machinp  No.  I  is  hwpt  tvimm§  eei 
with  its  two-way  switch  over  to  the  tigllt,  il^rebf  mm 
it  on  to  the  spare  'boa  biMr,  B.  Tlie  oltaa|pM>fwr  swiie 
constructed  to  be  released  liy  a  eoienoid  ■■riiad  r€  m 
venient  source,  E.  Ineerted  in  sefiea  witii  tt  aiw  tv«.  ■« 
S  and  L.,  L^  or  L|.  Botli  the  8  and  one  ol  tlie  L  twiirk 
be  olceed  together  to  excite  the  eoleooid,  Wkea  8  ottte  ^ 
it  completes  a  circuit  tbroagH  aii  el^cttie  ML  viiA: 
heard  anywhere  in  the  station,  Tbe  driver 
whenev or  that  bell  rings  he  most  imoMdialeiy  nw  th 
plant  up  to  i^iMsod,  Now  if  either  el  IIm 
duwii,  the  switchboard   atiendant  nserel||r 

and  thiHi  a-* '^  ^<  ^he  volte  on  Um  epefi 

to  ncrnnal.  if  neotnu^,  he  reUease  iIm  « 

of  the  fauii^  .-   ,-.jie.    The  w-^IAt  .if  tJib  trn 
awitoh  U  and  eo  oomplf  tea  tb«  r^finnifc  ^^ 

the  releasing  oliange-tiV4»r  swit<  us  dtemi 

W  A,  with  its  li«ad  of  60  amDerea  fmsn  due  iamm  '^rm 
and  transfers  it  to  the  ipare  bus  bar.  B,  ml  prin^i>j|  t| 


s^-> 


roi»rocnt  as  the  gonerator  siip|4yinf  60 

Time  Iht  Mghia  on  iIni 


from  tho  inn  or  'bus  bar 
and  3  are  not  alTeoted  as  they 


bell  tftft 
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) jamiiltauiQousty  witli  switcbix^g  out  die  faul);y  machine ; 
lights  on  No.  1,  circuit  only  give  a  momentary  flicker) 
as  a  ^^e,  is  npt  even  no^ced  by  the  oonsumeoB^  ..Of 
bbe  mie  of  a  spare  'bus  bar  is  not  original,  but  we  believe 

simultaneous  method  of  cbange-ovei:  is. 
»  discussion  on  a  paper  r^ad  before  the  Northei^n  Society 
neers  on  switch-gear  last. .year,  it  appeared  to.  he  t<he 
opinion  of  engineers  pf  et^^nt  ,that  all  high-tension  opn- 
F  should  be  absolutely  enclosed.  Bui  it  was  objected 
lid  not  appear  possible  to  do  so  without  having  exposed 
ions  at  the  back  of^the  bofgrd,  and  boards  with  backs 

increased  rather  than  decreased  the  risk  of  accidents, 
lation  was  also  made  in  this  same  paper  that  a  full-siaed 
i  of  connections  painted  on  the  walls  above  the  switch- 
aid  often  prove  useful,  but  other  engineers  thought  that 
tch-gear  should  be  its  own  diagram.     We  venture  to 


Fia.  7. 

that  in  the  switch-gear  shown  in  Fig.  6  we  have  suc- 
1  in  complying  with  both  of  these  speciffcationg,  Jhe 
from  the  machines  are  carried  in  porcelain  or  other 
ing  pipes  direct]y  up  to  their  respective  cut-oi)ts,  from 
X)  the  two-way  switches  m4  ^their  ammeters,  and  so  on  to 
18  Ws.  All  the  high-tension  x:o^nections»  both  in  the 
b  switches  and  t^  two-way  switches,  are  entirely  enclosed, 
«  these  switches  and  the  conductors  are  bolted  and 
i  to  the  surface  of  a  brick  wall,  all  the  connections  are 
mmatically  shown  at  a  glance. 

e  form  of  excess-current  cut-out  should  certainly  be  used 
I  feeders.  We  prefer  magnetic  cut-outs  to  fuses,  as  we 
lem  more  reliable.  They  can  also  be  used  as  switches  if 
iry,  which  is  a  distinpt  ,f4 vantage.  At  any  rate,  whateyer 
I  cut-outs  is  uaed^  the^r  ojwratipn  should  on  no  account 
mittecLto  lnienrupt^4^he  supply  to  any  consumers. 
I  emipos .  ^i  ennnee^a.  nave  not  paid  more  attention 
dnplusation   of  electrical   mains.      It  is  the  custom  to 
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Fig.  8. 


thousands  of  pounds  on  duplicating  boilers,  engines, 
■0Si  and  other  plant  which  is  directly  under  the  engi- 
I  epfttrol ;  but  no  steps  are  taken  efficiently  to  duplicate 
put  of  the  system  over  which  he  has  no  direct  control, 
vhidi  is  always  at  the  mercy  of  such  external  forces 
t  explosions,  burst  water-mains,  fires,  pick-holes,  etc. 
trae  many  engineers  arrange  their  mains  on  some  ring 
i^  so  that  any  portion  of  it  may  be  made  dead  for  repairs, 
■KNit,  etc  ;  ana  some  go  even  further,  and  fix  fuses  at 
nk  round  the  ring,  so  proportioned  that  a  fault  will  only 
it  a  certain  section  of  tne  lights.  But  that  is  not  sufficient. 
^fiA  not  to  be  satisfied  unt3  we  are  able  to  guarantee  an 
■tohr  constant  siipply  to  everyone.  The  problem  of  how 
It  tuB  has  been  troubling  us  at  Hastings  for  years ; 
ff  DOW  fed  satisfied  that  we  have  solved  it.  Our  method 
■%  so  is  shown  in  Fig.  7.  Each  sub-station  or  feeding 
iiirapplied  from  the  works,  W,  by  two  feeders,  either  by 
■I  to  each  two  distinct  mains,  each  sufficiently  heavy  to 
Irithoiit  exoettive  fall  of  pressure  half  the  load  of  the 


sub-station,  as  shown  at  A,  or  by.  connecting  together  twQ6ub« 
stations,  each  supplied  by  separate  feeders,,  as.  at.B ;  or,  in  the 
case  of  low-tension  distribution,  by  running  radial  feeders  from 
the  generating  station,  and  connecting  the  leveraL  feeding  points 
on  these  to  corresponding  feeding  pomts  on  an  adjacMit  feeder 
by  the  distributing  mains,  as  shown  at  0.  If  a  fault. occurs  on 
either  of  these  feeders  the  current  will  be  .supplied  to  it  both 
directly  from  the  generating  station  and  also  vid  the  adjacent 
feeder  and  connecting  mains.  To  prevent  this  fault  fcQm 
shoid^circiutinf^  the  w£>le  of  the  system,  fuses  have  pxBvioualy 
been  inserted  m  the  feeders  at  Oj,  a^  &|,  and  ^s-  -^  Uttle.oofir 
sideration  will  show,  however,  that  this  arrai^ement  can  never 
be  satisfactory,  for  it  is  obvious  that  either  one, of  the^ 
feeders  may  at  any  time  have  to  carry  aa  heavy  arourrent  as  the 
others,  oonseqaieiitly  they  must  all  be  ec^ually  fused^).  Now,  if 
a  short-circuit  ooours  at  say,  E,  fuse  a^  will  blow.  The  current 
will  ^en  be  supplied  vid  a^,  6^,  and  b^  Now,  fuse  ^s  should, 
of  course,  blow,  and  so  cut  out  the  faulty  main,  leaving  both 
sub-statiops  to  be  supplied  vid  feeder  1.  But  thifk  will  not 
happen,  because  a^  and  &|  would  have  to  carry  sufficient  ourrent 
to  blow  &3,  in  addition  to  the  useful  current  taken  by  the  sub* 
stations.  The  result  will  naturally  be  that  o^  or  6^  will 
invariably  blow  before  bp  thus  cutting  off  the  lights  supplied 
by  both  feeders.  Now,  if  fuses  6^  and  6,  are  replaced  by  dis« 
criminating  cut-outs  no  amount  of  current  flowing  in  its  normal 
direction  inll  cause  them  to  operate,  but  a  comparatively  small 
return  current  will  immediately  release  them.  As  the  enly 
conditions  that  can  possibly  cause  the  current  to  flow  back  from 


Fig.  9, 


the  sub-stations  to  the  generating  station  is  a  fault  on  the  feeder 
between  these  points,  this  form  of  cut-out  can  be  relied  upon  to 
operate  only  when  it  is  required  to  do  so. 

It  is,  of  course,  very  essential  that  the  cut-outs  used  for 
this  purpose  should  be  made  not  to  operate  if  either  the 
series  or  shunt  current  is  interrupted  separately  or  simul- 
taneously, as  it  would  cause  a  great  deal  of  trouble  if  the 
supply  from  the  works  was  ever  interrupted  for  a  few  seconds 
and  all  the  cut-outs  on  the  mains  were  thereby  caused  to  operate. 
Cut-outs  that  are  opened  with  a  spring  or  springs  should  also 
be  avoided,  as  it  is  impossible  to  make  them  sensitive  and 
reliable,  owing  to  the  fact  that  the  catch  has  to  be  released 
against  the  maximum  tension  of  the  springs ;  and,  farther, 
these  springs  must  be  very  stiff,  as,  in  addition  to  overcoming 
the  friction  of  the  contacts  when  they  are  dean,  a  large  margin 
must  be  allowed  to  overcome  the  increased  friction  that  will 
certainly  be  caused  by  corrosion  of  the  contacts  after  they  haye 
been  in,  say,  a  few  months.  A  falling  weight  seems  much  better 
suited  for  the  purpose  than  a  spring,  for  the  pressure  on  the 
releasing  catch  is  comparatively  small,  and  the  sharp  blow  upon 
the  contact  arm  is  just  what  is  required  to  overcome  with 
certainty  any  tendency  to  sticking  due  to  corrosion.  Cut-outs 
should  have  no  screws  about  them  liable  to  work  loose  and  so 
release  the  catch  and  open  the  circuit.  For  burying  under  the 
pavements  they  should  be  as  compact  as  possible,  as  the  space 
is  then  very  limited.  They  should  alsp  be  unaffected  by  rust, 
dust,  damp,  or  corrosion,  and  precaution  should  be  taken  to 
prevent  an^  possibility  of  their  being  caused  to  operate  b^ 
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exterDAl  vibration.  They  ihould  be  mado  to  cut  out  with  as 
•mAll  A  current  aa  possible  to  preveut  exoesaive  arcing  when  tho 
mrooit  is  interrupt«^.  The  cut»out  illuitrated  in  Fig.  5  h%B  Wn 
defign«d  to  comply  with  theue  and  other  requirements. 

Another  very  froquont  gaubo  of  IocaI  interruptiona  is  the 
failure  of  primary  fusea  of  Iransformera.  It  certainly  appjeara 
to  be  adviaabte  to  use  lome  form  of  exceM-current  cut-out 
between  the  primary  winding  of  transformera  and  the  mains 
•upplying  them,  but  the  object  of  thii  cut-out  should  be,  not  to 
prevent  the  tranaforraers  from  being  overloaded,  but  to  protect 
the  maini  from  being  ahort-ctrcuited  by  a  faulty  tranaformer. 
Where  two  or  three  tranaformera  are  coupled  together  no  good 
can  come  of  cutting  one  of  them  out  of  circuit  becauae  it  ia 
overloaded,  for  if  one  ia  cut  out  the  extra  load  ia  thrown  upon 
the  others,  thus  invariably  blowing  their  fuses  aa  well  and 
cutting  off  the  supply  to  the  whole  district.  We  consider  that 
a  tranaformer  fuse  should  not  blow  unless  the  exceaa  current 
exoeedji  the  normal  current  by  about  300  per  cent.  Fuses 
between  the  aecondariet  of  tranilormera  and  secondary  'bus 
bare  are  invariably  worse  than  uaeleas.  Take,  for  instance,  the 
oiae  of  three  tranaformera  of  equal  aize  feeding  a  common  'bus 
bar.  If  one  of  these  faila,  the  current  will  rush  back  into  it 
from  the  other  two  ;  but  aa  theae  have  to  supply  the  useful 
current  to  the  maina^  in  addition  to  that  required  to  blow  the 
faulty  tranaformer's  fuse,  they  will  blow  their  own  fusea  before 
that  of  the  faulty  tranaformer.  Obviously  these  fusea  should  be 
replaced  by  diacriminating  out-outs. 

Fig  8  is  a  diagram  showing  the  equipment  of  a  aub-atation  we 
now  nave  in  hand.  The  two  high-tension  feedera  from  the 
generating  station.  M,,  M^,  terminate  in  two  return -current 
cut  outs,  Ki  and  R^.  Beyond  the  cut-outa  they  are  connected 
together  by  the'fuae  F.  Fuses,  Fj  and  F.,,  et«.,  are  inaerted 
in  aeriea  with  the  primaries  of  each  transformer.  Return- 
current  out-outs,  r*,  r*,  r',  etc.,  are  inserted  in  series  with 
the  eeoondariea  of  each  tranaformer.  The  primary  connec- 
tions of  the  sub-atation  are  divided  into  two  distinct  halves  ; 
the  inner  'bus  bar  of  each  h^f  ia  equipped  with  an  earthing 
fuae,  E  F.  Any  man  found  working  on  tne  primary  connections 
of  either  side  without  the  earth  fuae  inserted  will  be  instantly 
diamissed.  Either  half  sub-at»tion  can,  ef  courae,  be  made 
dead  by  opening  the  re  turn -current  cut-out  of  the  feeder  to 
which  It  ia  directly  connected,  fuse  F,  and  the  secondary  return 
current  cut-outa  of  that  side.  ITiere  are  no  high  tension  con- 
nections expoaed  in  this  aub-atation.  The  primary  cutouts  iire 
of  the  ty(>e  illuatrated  in  Fig.  5.  Thm  fuses  are  also  of  an 
encloaed  type,  and  are  screwed  to  two  cast-iron  frames— one 
frame  for  each  half  of  the  atation.  A  section  of  theae  frames 
11  ahown  at  (»,  Fig,  9,  The  'bus  bar,  B,  to  which  the  trana 
former  fusee  are  connected,  ia  supported  on  insula  tors  inside 
ihiM  frame.  These  frames  are  hung  on  hinges,  H,  su  thnt  they 
can  be  lifted  to  enable  the  connectiona  to  the  fuaen  to  bo 
periodically  examined.  High-tenaion  cables  are  run  down  U* 
the  transformers  in  porcelain  tubes,  P,  clipped  to  the  whUs. 
The  high-tenaion  apparatus  for  one-half  of  the  atation  is  un  the 
north  wall,  and  that  for  the  other  is  on  the  east  WiiU.  The 
low-tension  return-current  out-outs,  which  alio  serve  as  secondary 
switches,  are  on  the  south  wall,  and  the  distributing  'bus  bars  ami 
instruments  are  on  the  west  wall.  This  sub  station  is  a  building 
I2ft,  long  by  8ft,  wide  by  7ft.  6in.  high*  Tt  ia  built  ahovo 
ffrpund  in  a  back  garden  in  the  centre  of  the  district  it  supplies. 
We  pay  £10  per  annum  for  the  rent  of  the  ground  it  atands 
upon. 

Heveral  of  our  existing  aub-statiotui  are  placed  under  the 
pavement.  Theae  have  been  such  a  source  of  trouble  to  us  that 
we  are  now  abandoning  them  entirely.  Armngemeuts  are  made 
to  cut  off  all  the  transformers  except  one  amall  one  during  the 
houra  of  light  load,  not  only  for  the  purpose  of  saving  the 
current  waated  in  exciting  them,  but  also  to  allow  them  to  cool 
down  between  each  heavy  shift.  We  expect  by  so  doin^  to 
grefttly  increase  the  life  of  our  tranaformera.  Whether  it  is 
advisable  to  ecjuip  the  low-tension  distributora  with  cut-outa  ur 
not,  is  a  ciueation  u|>on  which  we  should  be  glad  to  hear  the 
opinion  of  other  engineers.  We  are  inclined  to  think  that^  if 
a  200*  volt  short-circuit  occurred  on  a  cable  not  exceed  in  ij  one 
ai:iuare  inch  sectional  area,  it  would  in  moat  cases  burn  itself 
out  before  it  damaged  other  parts  of  the  cable.  If  wo  could 
be  sure  of  this,  we  should  endeavour  to  loop  all  of  our  distri- 
butors and  insert  in  series  with  each  main  a  magnetic  cut-out 
adjusted  to  operate  when  the  current  exceeded  live  times  the 
normaL  If  the  main  burnt  asunder  before  the  cut-outa  operated, 
the  aupplj  would  not  then  be  interrupted  to  any  conaumers. 
Fraenmably  everyone  will  admit  that  excess-current  cut-outa 
are  necessary  on  electric  light  aervicee  where  they  enter  con- 
anmera'  premises,  but  we  think  the  majority  of  central -station 
engineers  will  agree  with  Mr.  Sayera  when  he  aays  that  they 
ibmild  not  oj^erate  until  the  normal  current  haa  been  excot^ded 
hj  Al  least  300  per  cent.  Is  it  not  poaatbte  thst  the  number  of 
bfmoh  cut-outa  at  nreeent  uaod  to  comply  with  the  tire  insurance 
V^gttlations  might  ne  reduced  ?  It  appeara  to  us  to  b«4  rather  a 
yitition  whether  or  no  so  many  of  these  cut-outa  do  tend  to 
rvdoce  the  risk  of  firee.  Consumera  who  are  repeatedly  trtiu  tiled 
by  these  branch  fiiaee  melting  are  apt  to  dimver  that  a  luae 


replaced  by  a  stout  piece  of  copper  vis* 
trouble.  Now,  if  the  connection  to  one  of 
fuses  should  work  loose,  it  geta  hot,  the  bsftt  b 
the  cable,  nnd  a  smell  of  humtng  b  the  retai3L 
branch  fuses  were  used,  tt  would  be  aid viiehlt 
the  bouse  wiring  in  some  form  of  flre-priv)# 
in  wood  casing  ;  but  we  are  indine<l  to  ihtnk 
preferable  arrangement  both  for  the  prevatitioii 
to  the  supply  and  for  the  reduction  of  fire  tiakft. 


Qii 


Dtflcrssiox. 

Mr.  J.  S,  Bawertn*  in  opening  the  discneaioo  OttJ 
paper,  said  that  it  was  only  because  he  hnA  •' 
Mr,   Andrews  that  he  took  part  fn 
had  done  Homething  in  the  way  of  in  iU 

and  had  therefore  not  wished  to  *ay  nnv  tning  < 
thought  that  the  author  had  hit  the  Hshi  i 
bringing  forward  this  subj'v-t  «■  a<u  m  «KirU  i 
needed,     They  oould  all  t<  J 

connecting  link  between   r  '"     . 

first  accident  in  the  City  of  Looiigo  Comimciy'st 
through  the  fuses  iiot  working  properly.     In  tr  * 
out  of  this  difBciilty  he  had  invented  what  he 
first  discriminating  ftjse  ever  used.     In  this  ar 
in   parallel  were  used  for  each  circutc,  and  m  dU 
forming  device  caused  the  first  to  blow  wfthareCAni  i 
second  fuse  then  went  immediately,  being  ov    ' 
objection  to  all  fusible  cut  outs  was  the  time  they  1 
He  had  seen  Mr.  Andrews's  ex  fieri  men  ta  at  Ha  ._ 
found  the  apparatus  to  work  v«ry  euooeasfatly.     He  < 
Mr,  Andrews   had   named  his  paper  correctlv  ;  th# 
have  been  *' A  Meane  of  Saving  Anxiety        "     ' 
Those    gentlemen    who    claimed   never   to   I 
tionfl  in  their  supply  had  not,  he  theug1ib> 
without  a  groat  deal  of  mental   anxiety.      WUJi  j 
water-switch,  he  had  used  it  under  very  tryinir  < 
he  had  not  tried  it  without  water,  and  (cuad 
bi^ak  a  2,000- volt  circuit  without  any 
time  far  inventint^  switches  was  now  over,  but  httl 
heartily  wish  Mr.  Andrews  every  suoresa  with  hie  \ 

Mr.  R,  A.  CliAtteok  said  he  had  made  ooe  or 
fliroilar  switchep  himself.     He  had  io  hand  nov  aa  lev 
he  hoped  to  have  perfected  and  ,tried  by  the  Cil^  of  J 
pany  in  the  nummer.  He  quite  agreed  with  Mr* 
that  the  present  method  or  using  fusee  aaid  swift 
In  Fig.  7,  he  thought  that  if  a  shortHSlreull 
and  the  central  station  the  current  vottld  nol  he  { 

If r.  A,  J.  Lawaen  said  that  he  had  sees  vkel 
was  capable  of  <1cing  down  at  Hastlnfra.    He  I 
they  were,  if  anything,  loo  eensiUvek  If  hf  Utf  i 
backward  current  occurred  io  ewitchloie  toi^ 
should  break  the  circuit,  the  delay  eo  m 
speed  of  the  engine  falling  to  seeh  an  extent 
difficult  tn  fiynrhronise  again.     With  regard   to 
thought  that  in  the  case  of  two  cables  feeding  an 
he  should  prefer  to  ado|it  the  method  shown  In  ng.  7. 
arrange  it  so  that  it  oould  be  fed  renod  Um  olliv^  ««f  j 
using  separate  feedera.     Mr*  Andrews  snid  ^1*1  de 
IM  months  the  switch  gear  had  elGBoted  asnvingof  J 
would  like  to  ask  if  this  savinsr  waa  not  f or  tiM  | 
the  increase  of  load  factor.     Regarding  the 
twitches  wore  more  reliable  than  fusee,  be 
reliable.    These  cut- outs  were  ao  sudden  In  (heir  ( 
would  often  be  someone  coming  round  to  find  null 
was  not  giving  a  aqpply. 

Mr,  r,  C.  Bai»tiAAt  i.Au1  lit)  would  noafine  liii 
point  of  in  term  I  conaumem  bv  fi 

insurance  eomjioi  houghl,  be  quite  w4tl 

in  preventing  such    iiigh  ca^iacity  fuses  ae  the 
mentioned  as  standing  an  exoess  current  of  900 
being  used.     The  leakage  to  earth  frocD  either 
cause  fire  risks  long  before  the  main  f  nee  binw.    Km 
obviating  thii»  ws-  »'<  »-«  »4ie  ordinary  heavy  tnee 
and  an  additionn'                  o  tO  go  if  an  eairtli  4 
This  light  fuse  ar                 .o  way  ahown  In  Fig. 
short  ci re uitc<l  th«  uiaiu*  and  blow  the  main  fnai 
earth  contact.     He  thought  the  iroa  ban^  ^etin 
such  device  was  dangerous.     He  ihonght  Ibe  fi«« 
panics  were  pursuiuif  a  very  thort^Mieii  poUey  I 
use  of  inventions  for  t^  ^ •^tlofi  oi  heai 

Mr.  r .  Baitiurat  » i >  ipesker  aisMsni lili| 

he  spokv  an  the  •uhjiL  „ik^  fesee  as  w^ 

housework.     He  thought  they  oeghi  to  iheni 
havint;    called    attentton  to  thi^    atibteei   of 
certainly  thought  »omethiri  o  be  dene  to 

and   to    guarantee  a  coo^  ly   Co 

thouifht  that  thoy  should  nii<f!TrQ»«*e  he 
and  leakage  current.  Hn  would  like  torn 
his  jKiint  f>f  ^"  v^  *Kui,  WAS  untogyinJeHr 
Lant  week,  his  ooaepaiiy  he4 

mentu  with  i  <      TheM  wari 

extent  by  the  «*i€«trie  tire,  while  trcii  t^pt^ 
ditioofl   were   burnt   righi    away.     By  i   ' 
poiisible  to  carry  the  wires  withoat  the  allgMtl 
of  tire  in  case  of  a  shori-circttH. 
""Itr.  m*  W.  Weekee  said  that  when  hew^ei 
two  years  ago  he  took  a  frieiid  into  the  ttotto  whe  dii  | 
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use   of   alternating-current  machinery.     This    friend 

to  **  throw  in  *'  in  parallel  an  alternator,  but  was  sue- 
y  after  three  attempts.  Durin^i^  the  whole  of  this  time 
lid  not  show  the  faintest  flicker,  thanks  to  Mr.  Andrews's 
but  still,  he  thought  that  Mr.  Andrews  was  rather  hard 
milar  cut-outs.  At  Newcastle,  in  1888.  he  had  fitted  a 
:h  which  answered  the  same  purpose  as  Mr.  Andrews's 

and  which  he  had  found  to  work  very  well  for  direct 
[t  also  cut  in  after  the  voltage  had  risen  to  the  amount 
)  give  a  forward  current. 

est  Kilbnm  Soott  said  he  was  rather  sorry  Mr.  Raworth 
as  he  should  have  liked  to  ask  him  a  few  questions.  He 
hat  Mr.  Raworth  had  given  up  designing  fuses.  Direct- 
itches  had  been  made  at  Wolverhampton  with  a  similar 
and  they  were  working  very  well.  They  were  not  quite 
ite  things  as  Mr.  Andrews's. 

P.  TbompsoB  said  that  magnetic  cut-outs  had  been 

a  number  of  years.  Anyone  who  had  tried  discrimi- 
w  would  know  how  unreliable  they  were,  and  that  some- 
>  was  needed.  There  was  one  discriminating  fuse  which 
sdl  known  some  time,  and  that  was  the  wattmeter.     Mr. 

invention  was  on  the  same  principle,  and  must,  he 
9  taken  a  lot  of  trouble  and  thought  to  perfect.     Some 

had  been  made  for  allowing  for  excess  current 
ralleling.  This,  by  doing  away  with  the  danger 
ing-in,"  would  be  welcomed  by  the  inexperienced.  A 
tould,  he  thought,  be  able  to  pull  up  its  own  engine, 
be  machines  in  a  certain  station  did  not  do  this  was  a 
'hich  could  not  be  answered  just  then.  One  thing  more 
tay,  and  that  was  that  fuses  were  excellent  things  to  do 


fuse  A 


'■ —  1         ft 


e.£' 


£art/i 


Fio.  R. 


in  replying,  said  that  Mr.  Chattock  found 
one  of  his  diagrams.  This,  he  explained,  was  an  omis- 
iwing.  The  mains  they  were  now  laying  in  Hastings 
D  to  the  various  stations  round  the  town.  In  this  way,  if 
faflore  in  the  supply  at  the  works,  it  will  be  easier  to 
ee  than  by  having  them  all  direct  from  one  station.  With 
)  the  saving  of  coal,  it  was  not  due  to  the  increased 
ir,  as  with  an  increased  output  less  coal  was  used  than 
M  switches  were  used.  The  reason  for  this  was  that  in 
Anes  they  had  to  keep  some  spare  plant  running  in 
I  case  of  an  emergency.  This  was  now  rendered  unneces- 
be  arrangement  of  duplicate  'bus  bars.  As  to  the  out- 
;  too  quickly,  he  thought  that  when  a  short-circuit  was 
rtbe  rest  of  the  system  that  the  quicker  it  acted  the 
■r.  Weekes  had  said  he  was  rather  hard  on  inventors  of 
rOQts.  He  was  not  aware  of  it ;  in  fact,  he  thought  he 
sr  eompUmentary  than  otherwise.  Mr.  Raworth  hs^  said 
nl  linular  switches  had  been  in  use  for  a  considerable 
b  he  thought  that  none  of  them  had  produced  such  good 
>  hr  ss  rSiability  was  concerned. 
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TRIG  LIGHTING  AND  POWER  TRANSMISSION. 

Preliminart  Examination. 
Eoflowing  are  the  questions  set  by  the  Examina- 
*B|i»rtment  of    the  City  and  Guilds    of   London 
^ 1898  : 

Kribe  three  different  types  of  primary  batteries, 
\  i^t  kind  of  work  each  type  is  most  suitable  for. 

toe  resistancee,  r^,  r^  fg,  are  joined  in  parallel, 
ba  nsoltant  resistance  t  If  75  jrards  of  yV  ^^^^ 
aaUel  with  50  yardf  of  ii,  what  is  the  joint  resist 


ance  ?  A  single  No.  16  wire  has  a  resistance  of  0*8  ohm 
per  100  yards ;  a  single  No.  20  a  resistance  of  2-75  ohm 
per  100  yards ;  and  a  stranded  conductor  has  3  per  cent 
more  resistance  than  a  solid  conductor  of  the  same  cross* 
section.     (18.) 

3.  Describe,  with  sketches,  any  system  for  wiring  houses 
with  which  you  are  practically  acquainted  other  than  that 
of  using  wooden  casing  and  capping.     (10.) 

4.  Qive  a  diagram  of  the  connections  of  a  resistance  set, 
such  as  is  used  in  the  testing  of  the  insulation  of  house 
wiring.     (18.) 

5.  What  are  the  merits  and  demerits  of  marble,  slate, 
vulcanised  fibre,  porcelain,  and  wood  for  switch  bases, 
etc.  ?    (15.) 

6.  Define  a  dyne,  watt,  horse-power,  joule,  Board  of 
Trade  unit.     (10.) 

7.  If  two  similar  iron  bars  are  put  together  inside  a 
solenoid,  what  is  the  effect  on  them  (1)  when  the  bars  are 
placed  end  to  end,  (2)  when  they  lie  side  by  side?    (10.) 

8.  Describe,  with  sketches,  any  form  of  clutch  or  brake 
mechanism  for  an  arc  lamp.     (12.) 

9.  What  is  an  enclosed  arc  lamp?  What  are  its  advantages 
and  what  its  disadvantages  as  compared  with  the  other 
type  ?    (15.) 

10.  Describe  in  detail  how  you  would  true  up  the  com- 
mutator of  a  dynamo.     (10.) 

11.  Describe,  with  sketches,  a  magneto-generator,  such 
as  is  used  for  telephone  calls.     (12.) 

12.  In  what  way  does  the  construction  of  a  200-volt  lamp 
differ  from  that  of  a  100-volt  lamp  ?  What  are  the  relative 
advantages  of  the  two  kinds  ?    (10.) 

13.  In  connecting  up  a  shunt  dynamo  to  run  as  a  motor, 
would  you  join  the  positive  pole  of  the  circuit  to  the  positive 
or  negative  terminad  of  the  machine  ?  Give  full  reasons 
for  your  answer.     (10.) 

14.  Describe  the  construction  and  use  of  a  wattmeter. 
Give  sketches.     (15.) 

15.  What  special  precautions  must  be  taken  in  laying 
paper  or  fibre  insulated  mains  ?    (12.) 

16.  What  is  your  experience  with  the  use  of  vulcanised 
indiarubber  flexible  cord  ?    (12.) 

17.  A  20-h.p.  dynamo  is  running  at  550  volts ;  what  is 
the  current,  in  amperes,  produced,  and  how  many  16-c.p. 
glow  lamps,  approximately,  could  such  a  machine  be  used 
for?    (10.) 

18.  What  are  the  advantages  and  disadvantages  of  using, 
for  low-pressure  mains,  bare  conductors  supported  on 
insulators  in  conduits  as  compared  with  lead-covered  paper- 
insulated  cable  drawn  into  pipes  ?    (12.) 


FORTHCOMING  EVENTS. 


Friday,  May  13. 
Royal    Institution,    Albemarle-street.  —  At   9    p.m.,    '*  Recent 
Experiments  on  Certain  of  the  Chemical  Elements  in  Relation 
to  Heat,"  by  Prof.  W.  A.  Tilden.  D  Sc,  F.R.S. 
Ph}sloal  Society.— At  Barlin^ton  Hoaee,  at  5  p.m.,  '*  Galvano- 
meters" (Part  II.),  by  Prof.  W.  E.  Ayrton  and  Mr.  T.  Mather. 
■leetro-Barmonlo.— At  28,  Victoria-street,  at  4.30  p.m.,  annual 
general  meeting. 

Monday,  May  16. 
Sooloty  of  Arte.— At  8  p.m.,  third  of  a  series  of  four  Cantor 
lectures  on   "  The    Electric    Locomotive,"   by    Prof.    Carus 
Wilson. 

Thursday,  May  19. 
Royal    Inatltntlon,   Albemarle  street.— At 
Hon.    Lord    Rayleigh,    M.A.,    D.C.L., 
"Heat."    Second  lecture  of  three. 

Saturday,  May  21. 
Institution  of  Deotrloal   Snglneers. —  At    11    a.m.,    students 
visit  to  the  works  of  the  Electric  Welding  Company. 


3  p.m., 
LL.D., 


the   Right 
F.R.S.,    on 


At  last  night's  meeting  of  the  Institution  of  Electrical  Engi- 
neers the  following  were  the  candidates  balloted  for. 

Associates, — M.  J.  Buckley,  Town  Hall,  Drumcondra,  oo.  Dublin 
R.  H.  Covernton,  Electric  Light  Station,  Johannesburg ;  H.  K. 
De  Lacy,  17,  Oxton-road,  Birkenhead ;  H.  S.  Gladstone,  34, 
Brechin-place,  S.W.;  J.  F.  Lamb,  Engineer-in-Chiefs  Office, 
G.P.O.,  E.C.;  A.  Miskin,  110,  St.  Martin'sUne,  W.C;  L.  Mirabel, 
manager  of  the  Cie  Francaise  des  Cables  Telegraphiques,  Bunda* 
berg,  Queensland;  M.  G.  S.  Swallow,  Schlossbergplatz,  Baden, 
Ct.  Aargan,  Switzerland  ;  P.  J.  S.  Tiddeman,  Electricity  Works, 
Pontypool. 

Students.— G,    F.    R.    JaoombHood,    19,    Sherriff-coad^  V<^\^ 
Hampetead;  T.  Keir-Jonee,  2\,  CViat\Uiii\aiiiQ^C\Ax\V^Tx^l^<«^^ 
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^mineet^d  toith  SUdrical  Engineering  which  may  h€ 
ilU^r§ating  to  our  readtrs.  Invintors  are  infomud  that 
anf  account  of  their  invenHons  submiUted  to  us  mil 
receive  our  best  consideration. 

Alt  communications  intended  for  the  Editor  ahould  be  addressed 
C.  H.  W.  BI008,  l$9H0,  Salisbury  Court,  Fleet  Street, 
London,  E.C  An^cmymom  c^nnmunications  will  not  be 
noticed, 

TO    ADVBRTISBRS* 

Advertisemmts  should  be  addressed  to  the  Publisher,  I$9I40^ 
Salisbury  Court,  Fleet  Street,  E.C,  and  should  reaeh  him 
not  later  than  noon  of  Thursday.  Special  Terms  for 
a  s^ies  can  be  arranged  on  application, 

aiTOATIONS  VACANT"  and  *'WAIfT  PLAGEa*' Idvertlie- 
raesti  vIlJ  be  eh&rged  at  THREE  WORDS  for  ONE  PBRNT 
with  a  mNlMUll  charge  ef  8IXPBHCB. 

TO  SUBBCRIBBSB, 

*'Thb  Elbgtrioal  Enginkkr"  can  be  had  by  Order,  from 
any  Newsagent  in  Town  or  Country,  and  at  the  various 
MaUway  Stations ;  or  it  can,  if  preferred,  be  supplied 
dked  from  the  Office  on  the  foUoudng  terms  ; 

S  monthi.  6  moDtlu,  if  moDllui 

tTniled  Kisi«4om *.    5s,    3a.     .,,    6s.    6d*  .«.    ISs,    Od. 

Otto  ?\Mm •,-    4s.  ltd.    _    9i.    9d*  ..     19s.    6d. 

<Pott  Frse,  Payable  tn  AdvaAoe,) 

Cheques,  Post  Office  and  Postal  Orders  for  Subscription 
and  AdvtrUemimUs  should  be  made  pofdble  to 
a  H.  W.  BiQOs,  iS91iO,  SaliMmrf  Court,  Fleet 
akeei,  London,  and  be  ermed  *'  Union  Batik:' 


MUVD  VOLOmi. 
Vd*  XJT.  of  ntw  teries  of  **THi  Elkctricaj.  Kiioaiiftm"  can 
be  had  b<mnd  in  blue  dotk,  giU  Uttend,  price  8$,  6d.    Subeeribtrt 
mn  hem  thew  own  oopiee  bwmd  for  $$,  0d,,  or  wnrs  for  bindinf 
$tm  be  obknmed^  prwe  fk. 


BLASTFDBNACB  GASES  AGAIM 

In  our  lost  issue  we  referred  to  the 
Thwaite  for  the  utUisatioD  of  bliBt^i 
the  production  of  power,  Mr.  Thwsi 
Boon  followed  by  another  on  the 
M.  Adolphe  Greiuer,  director-j^enersl  ol 
Works  at  Seraing,  rea<l  before  the  Iron 
Institute  last  week.  We  refer  to  the 
because  of  its  importance^  and  that  the 
forms  a  corollary  to  the  first*  If  we 
the  gases  produced  per  too  of  pig  iron 
same  in  quantity  and  quality  at  all  Iilaat  fi 
a  wrong  aBSuinption,  but  permisBible 
moment — these  papers  give  some  i 
power  at  present  going  to  waste.  At 
average  turn  out  is  r>00  tons  of  pi^;  tf 
and  M,  Greioer  agrees  with  the  c 
of  Mr.  Hubert,  who  gives  a  sorplut 
2,000  h.p,  per  100  tons  of  pig  iron,  bn 
on  the  safe  side  would  take  1,000  li.p« 
tons  of  pig.  England  produces  annuftUyei 
to  nine  millions  of  tons  of  pig  iron— say 
daily  output  of  25,0(K)tons.  If  each  100 
sents  a  waste  gas  to  give  1»000  h.p.,  theH 
an  availal>le  amount  of  250,000  h.p.  to 
from  our  blast  furnaces.  It  is  admitted  llll 
obtained  is  of  a  very  poor  quality.  Witii  I 
mental  engine  at  Seraing  187*18  eubie 
horse-power  were  required.  The 
giving  only  4  b*p.,  its  normal  output 
hence,  from  Prof.  Kennedy's  figures  it 
that  141*27  cubic  feet  per  brake 
would  be  required  at  full  load.  Tbe 
problem  then  becomes  somewhat  si  mple^ 
put  as  follows.  Assuming  a  daily  output  of 
of  pig.  and  an  available  1,000  h.p.,  will 
erect  the  necessary  machinery  for  disliilil 
1,0<X)  h.p.?  The  gas  obtained  it  veiy 
necessitating  cleansing^  and  even  then 
it  many  impuiities  that  at  first  sight  it 
must  increase  the  working  wear  and 
engines.  These  experimente  of  Mr*  Thwmtl 
Seraing  prove  that  the  poor  quality  of  im 
be  utilised  in  specially  adapted  engines ; 
now  to  know  at  what  actual  coet.  Tbeftgu 
Tbwaite  are  not  exhaustive  enough, 
much  of  the  nature  of  estimaMi  to 
hut  ere  long  it  may  he  certain  exact 
forthcoming,  for  the  commercial  urn  of 
is  too  important  to  be  neglected. 


^,  aoj 
d^3 


UVBBPOOL  AND  ITS  TBAIWAl 

In  our  last  issue  we  stated  briefly  thai  9 
Forwood  had  resigned  his  position  npon  1 
{)ool  Council  because  of  an  advemevole 
question  of  the  tenders  for  enginaa.  We 
always  agreed  with  the  policy  of  Sir  Arthur 
but  in  this  case  we  are  to  entm  sympi 
him.  It  looks  as  if  the  advene  vote 
by  a  majority  of  the  CmmGil  throuj 
ignorance,  or  at  the  insti|pitioa  of  ac 
engine  builder.  It  ta  itsitally 
a  special  committee  dealing  with  a 
ject  duly  examines  all  aidsa  of  Ike 
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»  to  a  CQoc^as^on  after  examination.  That 
iusion  is  placed  befor,e  the  whole  council,  which 
ked  to  agree  with  it.  An  axiom  of  local  govern- 
I  is  that  it  must  be  carried  on  by  committees, 
not  by  councils,  and  the  council  as  a  whole 
y  upsets  the  conclusions  of  a  special  com- 
je.  We  do  not  say  there  should  never 
•  case  in  which  the  council  rules  counter 
xe   committee,  but   we   do   say,  and   emphati- 

say,  tiie    case  of   the    engines  at    Liverpool 

not  the  exceptional  case  when  this  was 
ssary.     Here  are  some   thirty-five  councillors, 

may  be  deemed  to  know  as  much  about  the 
ks  of  the  case  collectively  as  does  the  man  in 
Qoon,  opposing  the  deliberate  conclusions  of  a 
nittee  which  has  specially  investigated  the  sub- 
some  of  the  members  of  the  committee  having 
¥ed  the  question  for  years.  What  reason 
given?  **  The  engines  are  unsuitable."  But, 
y,  the  committee  have  duly  investigated  the 
bility  and  unsuitability  of  these  engines,  have 
1  what  is  to  be  said  for  and  against  the^,  and 

had  a  far  better  opportunity  of  judging  the 
ctness  of  adverse  views  than  members  of  the 
icil  who  only  listen  to  the  hearsay  of  interested 
Bs.  Our  point,  however,  is  not  concerning  the 
les,  but  concerning  the  ways  and  vagaries  of 
cils  in  dealing  with  their  committees. 


3TES  ON  ACCUMULATOR  CONSTRUCTION. 

BY  DESMOND  G.   FITZ-OBRALD. 

\Copyrighi.] 

ex. 

(ong  the  questions  of  frequent  occurrence  in  the 
uction  of  accumulators  are  the  following : 
en  a  grid,  or  a  plate  perforated,  grooved,  or  otherwise 
ad,  what  will  be  (a)  the  volume  and  {b)  the  weight 
We  material  that  will  be  contained  within  the  alveoles, 
B8,  or  recesses?  And  in  the  case  of  an  embedded 
cting  support,  what  will  be  the  thickness,  above  the 
>f  the  support,  of  a  given  weight  of  active  material 
(a)  the  support  is  a  plain  plate,  and  {b)  when  it  is 
"Eted  or  grooved  ? 

cubic  inch  of  lead  (VIII.)  weighs  6*56oz.  avoird. 
70  grains.  A  square  inch  of  lead  of  thickness  t  (inches) 
B  6'56  xt  oz. ;  its  volume  will  he  t  cubic  inches.  Let 
eight  per  average  square  inch  of  a  grid,  or  of  a  per- 
d,  grooved,   or    recessed  plate,   of  thickness  t,   be 

),  the  volume  of  the  residual  metal  will  be  -^  cubic 
^'  6-56 

I ;  and  the  volume  of  the  metal  removed  by  the  per- 

ig,  etc.,  which  is  the  volume  of  the  active  material 

contained  in  the  perforations,  will  be 

v^t^'^J^^^t^^iS^^^)  cubic  inches. 
6-66  2,870 

!,  taking  the  weight  of  a  cubic  inch  of  water  as 
Ls  252*5  grains,  the  weight  of  active  material  per 
i  inch  will  be 

=«  t;  X  -577  X  8p.g.  (oz.)  =  »  x  252*5  x  sp.g.  (grains) ; 

"  being  the  specific  gravity  of  the  active  material 
ns  of  water  as  unity. 

Vem  1. — I  have  a  6in.  x  6in.  Oadot  double  grid 
m^  with  lug,  15foz.  The  lug  weighs  about  2oz. 
udkness  of  the  double  grid  is  *2in.  What  bulk  and 
^  of  active  material  having  the  specific  gravity  8, 
Eormad,  will  it  bold  1 


The  number  of  square  inches  =  6  x  6  »  36.  The  weight 
of  one  square  inch  of  solid  sheet  lead  '2in.  thick  is 
6-56  X -2  =  1 -Sloz.  The  weight  of  the  grid  (without  lug) 
is  13'75oz.,  and  the  aveirage  weight  of  one  square  inch  of 


Then  the  volume  or 


1X*75 

this  grid  is  =  '382oz.  =  w  oz. 

36 

bulk  of  active  material  per  square  inch  of  grid  will  be 


.       w        .«     -382 

v  =  t~  —  =  *2 = 

6*56  6*56 


'142  cubic  inch. 


And  the  average  weight  of  active  material  per  square  inch 
of  grid  will  be 

a= -142  X -577x8  = -65502. 

N.B. — This  value— the  weight  of  active  material  per 
square  inch  of  surface— is  lucful  in  calculating  capacity;  it 
must  be  halved  when  boiU  surfaces  of  the  plate  are  taken 
into  account. 

The  total  bulk  of  active  material  in  the  plate  will  be 

•142  X  36  =  5  1  cubic  inch. 
And  the  total  weight  will  be 

*655  X  36  =  23*6oz.  (Anstver,) 

Problem  2.— -What  weight  of  active  material  of  specific 
gravity  8*2  will  fill  up  the  perforations  in  a  square  inch  of 
perforated  sheet  lead  50  mils  thick,  weighing  86  (w)  grains. 

The  thickness  in  terms  of  lin.  is  here  t  =  05.  The  weight 
of  one  square  inch  of  a  solid  plate  of  lead  of  this  thickness 
is  2,870  X  t  =  143*5  grains.  The  space  cleared  by  the  perfora- 
tions is 


^,^^_t(;  (grains)^  -05  - 


86 


'02  cubic  inch. 


2,870  2,870 

And  the  weight  of  active  material  that  will  fill  this 
space  is 

a  =  -02  X  252'5  x  8*2  =  41*4  grains  =  *095oz.     (Answer,) 

CXI. 

The  thickness  (r)  of  a  layer  of  active  material  on  one 
square  inch  of  surface  is  its  volume  in  cubic  inches.  From 
the  equation  for  weight  (a)  of  active  material  in  the  fore- 
going section, 

,  =      «  (»' )      =  _?ig!i^M_cubic  inch. 
577  X  sp.g.       252  5  x  sp.g. 

Problem  3. — The  required  density  of  (discharge)  current 
in  a  given  accumulator  is  A  =  07 — i.e.,  this  fraction  of  an 
ampere  per  square  inch  of  surface  is  the  current  of  dis- 
charge. The  time  of  discharge  (9)  is  six  hours,  the 
specific  gravity  of  the  active  material  (peroxide)  is  taken 
as  8,  and  its  weight  per  ampere-hour  is  taken  as 
•6x  l*155  =  *7oz.  nearly.  It  will  be  seen  that  the  weight 
of  active  material  required  per  square  inch  is  A  ^=  07  x  6 
<=  42oz.  What  will  be  the  thickness  (r)  of  the  active 
material  in  the  case  of  a  plain  support  ? 

The  volume  of  active  material  per  square  inch  will  be 


V  = 


42 


577  X  8 


•091  cubic  inch. 


And  the  same  numerical  value  will  be  the  fraction  of  an 
inch,  expressing  the  thickness  of  the  layer  of  active 
material. 


Thus 


T  =  -OQlin. «  91  mils. 


(Answer,) 


Problem  4. — It  is  required  to  know  what  will  be  the 
thickness  of  the  layer  if,  instead  of  a  plain  lead  support^ 
a  perforated  sheet  of  lead  75  mils  thick,  and  weighing 
129  grains  to  the  square  inch,  constitutes  the  embeddea 
conductor. 

It  must  here  be  borne  in  mind  that — excepting  in  the 
case  of  the  terminal  plates — the  perforated  conductor  is 
coated  on  both  sides  with  the  active  material,  and  that, 
consequently,  only  one-half  of  the  active  material  con- 
tained within  the  perforations  belongs  properly  to  each 
layer. 

The  weight  of  a  solid  plate  of  lead  Xin.  square  and 
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*075iii.  thick  la  6  56  x  075  -  *492oz.  »  492  x  435  5  =  214 
grains.  The  weight  per  t^quare  inch  of  the  perforated 
support  being  i47»129  grains,  the  apace  cleared  by  the 
perforation  is 

129 


r^075- 


2,870 


'045  cubic  inch. 


Half  of  thia  volume*  or  •0226  cubic  inch,  properly 
belonga  to  iho  layer  of  active  materiiftl  on  each  side  of  the 
aqtiare  inch  of  perforated  lead.  Subtracting  this  from  the 
*09I  cubic  inch  of  active  material  per  square  inch  of  area 
on  each  aide  of  the  plate,  the  remaining  -0685  cubic  inch 
will  be  distributed  above  the  aurfaco  of  the  plate  ;  and  the 
same  numerical  value  will  express,  as  a  fraction  of  an 
inch,  the  thickness  of  the  layer  above  the  plane  of  the 
surface. 

Thus,  instead  of  91  mils,  the  thickness  of  the  layer  will 
be  in  this  case 

r=  •0686in.  =68*5  mils.  (Jwaz/vr) 


ON  COMMERCIAL  METHODS  OF  UTILISING  BLAST- 
FURNACE GASES  FOR  POWER  PRODUCTION, 
AND  THEIR  POSSIBLE  EFFECTS  ON  THE  PIG 
IRON  INDUSTRY/ 

BV    ti.    II,   TTIW.VITK,    A.M.r,aE, 

The  most  powerful  agent  for  bringing  about  changes  in 
established  industrial  procedure  is  the  irresistible  screw  of 
determined  and  intelligent  competition.  Under  the  pressure 
of  the  competitive  screw,  obsolete  elements  of  industrial 
plant  and  wasteful  processes  are  inevitably  crushed  out  of 
existence,  and  the  owner  is  compelled  to  look  around  for 
oonveniontly  reducible  margins  for  efltecting  such  economies 
IS  will  permit  him  to  survive  in  the  struggle  for  industrial 
existence.  The  saddest  pages  in  industrial  history  are  those 
describing  scenes  of  abandoned  centres  of  industry,  where 
the  silence  of  the  factory  testifies  that  prosperity  has 
departed.  Wo  have  too  many  such  in  this  country,  and 
unleea  the  grit  of  our  once  supremely  enterprising  race 
awerta  itself  anew,  the  record  of  oiu*  industrial  decadence 
will  be  greatly  extended.  Even  now,  in  a  period  of 
temporary  recurrence  of  industrial  prosperity,  of  the  total 
number  of  blast  furnaces  in  this  country  only  some  three- 
fifths  are  in  blast. 

At  a  recent  meeting  of  ironmasters  held  in  Diisseldorf, 
a  graphic  picture  was  exhibited  representing  the  lines  of 
industrial  f>ro«4re8a  of  the  three  great  ironmaking  countries— 
the  Uii  Ltos,  tfcrraany,  and  Great  Britain— and  to 

a  patri*  lishman  this  picture  was  extremely  disap- 

pointing becau^r  !  ,  ,toiy  it  told  meant  that  the  fl*ig 
of  the  British  ii  ti  inf|u«try  had  already  been  lowered,  not 
only  to  the  United  States,  but  to  Germany  as  well.  And 
il  the  axiom  is  really  a  true  one— that  the  factor  of  the 
proportion  of  iron  made  in  a  country  is  the  truest  index 
of  Its  industrial  position  in  the  scale  of  nations — then 
Great  Britain  has  lost  her  supremacy,  and  the  sooner  this 
fact  in  all  its  serioua  import  is  fully  realised  the  sooner  will 
the  needful  ste{M  be  uken  to,  at  any  rate,  attempt  to 
recover  the  position  we  held  so  long  and  so  proudly. 
The  agencies  that  have  enabled  our  German  and  American 
couaini  to  pass  ua  in  the  industrial  race  in  the  great  art  of 
irontiiaking^and  the  explanation  is  good  for  other  staple 
tnduatriea — may  be  conveniently  divided  into  two  portions. 
One  may  be  conaidurcd  to  be  an  internal  and  the  other 
an  external  cause.  The  internal  cause  is  under  the  control 
of  the  ironmaster.  The  external  agency  is  too  often  outside 
his  control.  The  former  refers  to  the  character  of  the 
prooeta  and  the  industrial  plant  used ;  the  latter,  or 
eztarnal  eaaee,  refera  to  the  eosta  of  railway  and  shipping 
in  bringing  the  raw  products  to  his  works  and  carrying 
thence  the  saleable  product.  The  external  agency  can 
only  be  altered  by  State  interference,  and  it  is  the  Erat 
duty  of  the  State  to  sec  that  her  captains  of  industry  are 
placed  on  a  level  of  equality  with  the  enemy.  The 
tDtornal  agency  ia  to  a  great  extent  subject  to  the  oontrol 

*  Pstwr  rmd  b«for»  tho  oeafartnoa  of  Britiih  Iroa  Ttade  Aasocia- 


of  the  ironmaster,  and  the  reaponaibitily  lor  lUi  h  ^ 
fore  his  own.    It  is  for  him  to  rednc*  tbo  oiimB 
improvement   in   industrial   proc«diire   Id  Um  tmon 
limit ;  and  one    of    the   greatest  aiaiigifis    (or   iai{ 
ment  and  consequent  economy  ia  that  to  which  tlia  i 
of  this  paper  relates. 

It  is  little  consolation  for  ua  to  fipaaibtt  (i 
the  latest  American  practice)  that  modem  pig-iroe 
has  been  evolved  by  the  inventive  capacity  ^nd  the 
ing  enterprise  of  Britiahera.    Thii  tact  gave  oa  a 
the  race,  which  in  capitalised  value  has  moant  nmiy 
sterling  to  this  country,  but  that  we  abaU  be  |Mfiiiitlil 
reap  the  advantages  of  renewed  inventive  and 
activity  is  obviously  impossible  under  the 
tions,  and  against  the  determined  tactaca  of  oor 
opponents.     We  may  invent,  initiate,  and  rlalc 
in  pioneer  work,  but  the  intelligent,  and, 
regrets  to  say,  entirely  unscrupuloas  oompeiitor, 
the  qui  mvCf  will  quickly  adopt  the  invefitaon.  or 
tion,  or  imiute  it,  but  only  after  the  invt&liM  hot 
through  the  ordeal  of  experiment  by  the  BriCialMr* 
competitor  will  risk  very  tittle  in  a  ipaeiilttlivo  wvy 
prefers  to  await  the  result  of  British  etiierpriae.    TUi 
serving  as  evidence  of  the  determination  ot  die 
competitor,   both    honourable  and    otherwise^   to 
feverishly  adopt  every  move  of  proved  |irogre«  in 
cedure  and  plant  of  industry,  must  of 
British  ironmasters  to  be  at  least  as  randjr  to  miof^ 
defend  (if  he  has  risked  the  cost  of  pioooer  osparinaiiit) 
movements  of  progress  ;   he  must  ooi  berftato  to  di 
that  is  necessary  to  reduce  the  mjurgiii  of 
that  is  involved   by  the   cutting  down  of    WMlo  lo 
irreducible  minimum. 

The  author  of  this  paper  realised  «mm  yOMi 
the  result  of  a  close  investi^tion^  into  tbo 
fuel  employed  in  everyday  industrial 
might  be  possible  to  still  further  redoet 
he:it  waste  associated  with  smelting  procoMii^ 
alia,   with   blastrfurnace  practice ;  and,   as   a 
invented   and   patented    in  May,    IdM^  tba 
directly  using   bkat-furnace  gases  in  ml 
or    g7is  engines.      In     conjunction    with    Mr.    1 
Gardner  and  others,  the  author  has  devdooad  and 
numerous  inventions  that^  in  their  nutfoi&b^  ai 
points  of  heat  waste  in  blast  furnace  pnciioa.     It 
fair  here  to  express  the  obligation  lha(  tba  aoi 
world  owes  to  Herr  Otto^  who  in  the  joar  1816 
the  famous  cycle  bearing  his  namei      Any 
prior  to  this  would  have  made  the  new  proeoss 
in  proposition  and  impossible  in  praetlea.     Hia 
and    practical   development    of  the  system    hai 
occupied  several  years,  but  the  child  is  now  fnlljr 
and    is  ea|)able  of    assisting  every  Uasaiaroaoa 
liecause,  although  it  is  found  that  eadi  blas^ffttaa 
will    require    se{>arate    and    dtatineliTa   Ireatmaii 
ocverthetess  satisfactory  to  know  that  il»  ^Haoi,  in 
or  more  of  its  divisions,  ia  idvantagmMlj  appUsaUa 
every  blast  furnace. 

The  author  in  his  prolonged  investigatiooa,  and  in 
junction  with  his  assistant^  Mr.  Horace  AUen, 
grcjit  thermal  economies  could  be  elTaetod  in 
plant  of  even  the  most  modern  typt^  and  ia  iha 
directions.  The  alphabetical  sequeaoa  iscivan  fai  Ika 
of  relative  importance :  (a)  in  tlia  oooaoiiilaon  of 
furnace  gas  for  power  developmem  pmpoaaa;  (()  in 
prevention  of  the  waste  of  lae  blait4iifiiaea  gsa  da 
the  fuel,  flux,  and  mineral  charging  oparatfaos ;  (t)  in 
improvement  of  the  hot-blast  stoves  by  wUek  iba  air 
can  be  heated  to  the  required  decree  vitjh 
expenditure  of  gas  ;  Ot)  the  praveataon  of  the 
the  dust  inU)  the  hot  olaat  stoves  wilboox  Ika 
reducing  the  sensible  temperature  ol 
gas. 

In  the    sequence    girai    the  fiiat 
economy  (a)  is  the  moana  of  affeo^ag  tte 
power  from  the  combustion  of  the  '  ^ 
author,  as  already  explained,  satisfiad  Unttilf  bgr 
inveati^tton  that  blsstrfuroact  gia  oonU  ba 


sonree  ol  possahli 


*S90  {ka|i«r  oa  **FQ«i  And   ita 
/mimtii  Im  sad  ilaai  lastissts. 
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internal-combustion  engines  for  the  direct  production  of 
power.     When    the    system,   after    being   patented,   was 
explained  to  certain  ironmasters,  it  was  ridiculed  because 
it  was,  they  said,  absurd  to  suppose  that  a  gas  so  poor  as 
to  be  incapable  sometimes  (and  in  great  volume)  of  being 
maintained  in  continuous  ignition,  in  a  steam-boiler  flue, 
would   constantly  ignite   under  such   delicate  and  rapid 
conditions  involved  in   its  combustion    as    an   explosive 
duurge  in  a  gas-engine  cylinder.     Thanks,  however,  to  Mr. 
James  Riley,  who  tendered  the  author  his  fullest  confi- 
dence,  the  bold  step  of  removing  the  electric  lighting 
steam-engine  and  displacing  it  by  a  gas-engine  to  be  driven 
1^  blaat-fomace  gas  was  undertaken  in  1895,  and   this 
pioneer  plant  has  nightly  been  driving  the  electric  lighting 
■adiinery  of  the  Glasgow  Iron  Company's    works    ever 
mee  the  date  of  its  installation.     The  success  of   this 
aoneer  installation  has   been  a  record  for  pioneer  work, 
MWDfle,  although  the  plant  occupied  the  anxious  care  of 
the  aatbor  for  some  months,  there  was  no  doubt  from  the 
fat  rerolution  of  the  engine  flywheel  that  the  step  was 
tetined  to  be  an  important  one  in  the  history  of  iron 
J  Mking.     The  plant  has  been  seen  in  operation  by  very 
ttny  competent   judges,   and    all   have  expressed  their 
Uidited  satisfaction  with  it.     The  result  of  the  success 
hi  oeen  the  inevitable  imitation.     Although  this  imitation 
iiy  be  very  flattering,  it  is  not  quite  the  return  that 
mieer  experimenters  have  a  right  to  expect.     There  is, 
bwever,  in  addition,  a  more  encouraging  manner  of  appre- 
I  anion   than   that    of  imitation.     The  Thwaite  -  Gardner 
•fatom  is    being    applied    on    a    large   power    scale    to 
aiportant  works  in  the  North,  the  South,  and  the  East  of 
Innce,  in  Westphalia,  Germany,  and  in  several  important 
vorka  in  Great  Britain.     After  the  success  of  the  Glasgow 
Iron  Company's   plant  was   firmly  established,  the   next 
rtep  was  to  apply  the  system  to  a  more  crucial  test,  and 
khe  Frodingham  Iron  Company  had  the  privilege  of  testing 
Sm  patents  applied  to  the  gas  from  their  coke-fed  open-top 
famaces.     The  results   have  been  satisfactory,  and  it  is 
inoused  that  in  the  future  power  extensions  of  this  work 
new  system  will  be  applied  on  a  comparatively  large 


The  economic  results  of  the  Thwaite-G^rdner  blast- 
imaee  power  system  are  almost  startling,  for  whereas  with 
Uait-lamace  gas-fired  Lancashire  boilers  and  with  ordinary 
1  steam-engines  some  400  to  500  cubic  feet  of  blast- 
I  ^as  consumed  at  atmospheric  pressure  are  required 
[Is  derelop  1  i.h.p.  of  energy  for  one  hour,  with  the  new 
I  from  80  to  120  cubic  feet  only  are  required  to 
p  die  same  power.  The  economic  advantages  of  the 
^Imst-fumace  power  system,  compared  with  that  of 
I  power  in  every-day  practice,  is  as  4  to  1  in  favour 
former.  The  thermal  units  that  are  required  to 
1  i.h.p.  of  energy  for  one  hour  are : 

m  power  u  developed  in  ironworks  boilers,  equal  6.T.U. 

45,000 

ftiMBew  system  are  required  only   10.828 

nmperison  in  kDowatt  units  is  by  steam  power 72  '544 

eomparison  in  kilowatt  units  is  by  new  system  18  136 

average  pressure  developed  on  the  gas-engine  piston, 

gas  of  a  calorific  value  of  100  B.T.IJ.  per  cubic  foot, 

is  fairly  representative  of  blast-furnace  gas,  should 

be  less  than  701b.  to  the  square  inch.     The  value  of 

gas  is  raised  to  such  a  height  that  it  would 

be  so  exaggeration  to  say  that  every  cubic  foot  of  gas 

Bdis  a  motor  driven.    It  is  actually  true  to  say  that  one 

foot  of  average  quality  blast-furnace  gas  will  raise 

2lh.  1ft.  high,  and  the  gas  gives,  measured  in  propor- 

to  intrinsic  thermal  value,   a  higher  thermo  dynamic 

)  than  town  or  retort  gas. 

Tks  financial  vaioe  due  to  the  change  will,  of  course, 

upon  various  conditions,  but  in  all  cases  it  can  be 

'Ved  to  be  of  substantial  proportions,  as  further  reference 

1  demonstrate.     Here  are  a  few  other  advantages  to  be 

Koed  by  substituting  the  new  power  system  for  the  old  : 

tke  special  gas  treatment  plant  displacing  steam-boilers 

hrdiy  be  said  to  require  any  labour  supervision  at  all, 

^  it  is  practically  independent  of  any  water  supply ; 

die  gas  treatment  process  involves  the  establishment  of 

f  the  lowest  pressores  above  the  atmosphere,  never  more 

1  Uh.;  (3)  the  proo^ds  is  so  safe  as  to  remove  all  fears 


due  to  the  operations  of  the  new  Act  for  the  compensation 
of  workmen  for  injury  ;  (4)  no  chimney  is  required  and  no 
smoke  is  generated  ;  (5)  beyond  the  mere  puffs  due  to  the 
escape  of  the  exhaust  gases  the  process  is  noiseless ;  (6) 
there  is  no  necessity  to  obtain  expensive  insurance  policies  ; 
(7)  the  plant  constitutes  a  constant  calorimetric  register  of 
the  working  of  the  furnace. 

The  difficulty  of  applying  the  internal-combustion  system 
for  very  large  units  of  power  production  has  been  due 
hitherto  to  the  instability  and  variability  of  the  gases 
employed.  The  photometric  value  of  town  or  retort  gas 
varies  from  hour  to  hour,  and  so  does  the  calorific  value  of 
the  gas,  and  the  result  is  that  it  would  be  difficult  to 
formulate  a  specification  for  a  gas-engine  of  a  power  unit 
of  500  i.h.p.,  using  retort  gas,  that  could  be  safely  relied 
upon  for  driving  electrical  machinery.  The  conditions 
required  to  permit  the  construction  of  large  power  gas- 
engines  are,  however,  fully  provided  for  in  the  new  system, 
when  properly  applied.  These  conditions  cover  the 
chemical  character  :  chemical  and  consequent  calorific 
uniformity  ;  dryness  and  purity  ;  equable  pressure.  As 
regards  uniformity  of  chemical  and  calorific  character,  the 
colossal  proportions  of  the  gaseous  effluent  issuing  from  a 
blast  furnace  ensures  alone  an  extraordinary  uniformity. 
The  least  neglect  in  charging,  either  in  proportions  of 
time  intervention  or  in  the  quality  of  the  charge,  is  so 
serious  that  furnaces  are  fed  with  almost  the  regularity 
of  mathematically-adjusted  instruments,  and  the  working 
goes  on  sometimes  for  months  with  clockwork  precision. 
The  air  blast  is  also  very  carefully  regulated,  with  the 
result  that  the  products,  both  liquid  and  gaseous,  are  by 
natural  sequence  of  great  uniformity.  Given,  then,  the 
uniformity  of  blast-furnace  gas,  a  working  of  the  gas-engine 
can  be  secured  that  will  satisfy  the  most  exigent  conditions 
of  regular  driving.  The  author  has  designed  a  plant 
employing  coke  and  air  blast  gaseous  fuel  of  98  B.T.IJ.  of 
calorific  value,  the  engine  of  which,  when  developing 
140  i.h.p.,  ran  so  steadily  that  a  penny  placed  edgeways 
on  the  engine  frame  remained  standing.  There  is  conse- 
quently hardly  any  limit  to  the  power  capacity  of  the  blast- 
furnace gas-driven  engine.  The  ther mo-dynamic  efficiency 
of  a  240-i  h.p.  engine  is  so  great  that  there  is  really  no 
necessity  to  enlarge  the  cylinders  beyond  this  unit  of  power 
production.  For  installations  of  1,000  i.h.p.,  the  author 
prefers  to  have  the  multi-cylinders  arranged  so  that  not 
only  are  the  effected  energy  impulses  evenly  balanced,  but 
the  number  of  impulses  are  so  increased  on  the  turning 
circle  as  to  secure  sufficient  and  well-distributed  increments 
of  effected  impulses. 

The  Comtructionod  Simplicity  of  the  Modem  Gas-Engine, — 
The  valvular  and  other  actuating  organs  of  a  modern 
gas-engine  have  brought  down  its  constructive  simplicity 
to  the  level  of  that  of  an  ordinary  Corliss  engine.  With 
well  -  designed  lubricating  arrangements,  the  properly- 
designed  gas-engine  involves  no  greater  supervising  cost 
than  does  a  good  steam-engme.  The  thermo-dynamic 
efficiency  of  the  modern  gas-engine  attains  in  every  day 
practice  the  satisfactory  figure  of  28  per  cent,  and  higher 
figures  are  being  claimed,  whereas  the  best  steam-engine 
does  not  attain  a  figure  greater  than  12*5  per  cent. 
Compared  with  the  ordinary  ironworks  steam  -  boilers, 
exposed  to  the  open  air — monuments  of  danger,  waste, 
and  rustiness— the  new  system  is  simply  ideal,  and  is 
practically  indifferent  to  the  temperature  conditions  and 
other  influences  of  the  weather.  The  ordinary  factors  of 
maintenance  and  interest  usually  applied  to  cover  steam 
generators,  risks,  and  depreciation  can  be  divided  by 
four  when  applied  to  the  special  treatment  plant  associated 
with  the  new  power  system. 

TJie  Waste  in  Charging  Operations, — The  high  power- 
producing  quality  of  the  blast-furnace  gaseous  fuel  should 
make  it  imperative  that  no  avoidable  waste  of  this  gas 
should  be  permitted.  The  present  arrangement  of  charging 
bell  involves  loss  of  gas  at  every  operation,  and  this  loss 
is  not  only  one  of  volume,  but  is  also  one  of  pressure. 
In  a  day  of  24  hours  the  bell  is  lowered  some  48  times, 
each  operation  involving  the  escape  of  the  gas  during  a 
period  of  30  seconds,  so  that  the  bell  allows  the  furnace 
to  be  open  to  the  atmosphere  for  24  minutes  in  the 
day,  or  during  each  day  there  is  a  loss  of  gas  equivalent 


to 


180«(H)0x24 


3,000  for  each  ton  of  coke  fed  into  the 
1,440 

furnace  in  24  hours.     This  is  equivalent  to  a  loss  of  some 

53  indicated  horse-power  hours  for  each  ton  of  fuel  fed 

into  the   furnace.    There  is,   in  addilioUj   the  loss  nt  the 

candlesticks,    which    is  a    variable    quantity.     The    new 

system  has  involved  the  prevention  of  this  waste  by  means 

of  a  simple  and  inexpensive  arraDgement  applicable  to  alt 

furnaces.     The  eommercial   value   of  this  saving  can  be 

shown  to  be  considerable. 

Th^  Loss  of  Gas  Ity  Imperfect  Stove  Jrrangemmi,  —  The 
law  insisting  on  the  absolute  prevention  of  gaseous  waste 
involves  the  adoption  of  the  most  perfect  form  of  stoves, 
and  also  a  close  analytical  and  thermal  examination  of  all 
existing  hot-blast  stoves,  so  that  such  combustion  arrange- 
ments shall  be  secured  as  shall  bring  the  result  of  the 
initial  combustion  temperature  to  the  maximum  and  the 
final  sensible  temperature  degree  of  tbe  ofHuent  gases 
leaving  the  stove  to  the  minimum.  By  this  means  a  vtry 
considerable  proportion  of  the  gases  can  be  diverted  for 
power  purposes. 

The  Prevention  of  Duit  Inqre^  into  tkt  SUwes, — Another  and 
most  serious  cause  of  inefficiency  in  hot  blast  stove  working 
is  the  introduction  by  tUe  hot  gases  from  the  furnace  of 
suspended  dust  particles  that  clog  up  the  checkers  and 
passages  of  the  stove  and  prevent  the  tmnsmiseion  or 
exchange  of  heat  from  and  to  the  brickwork.  The  preven- 
tion  of  the  ingress  of  dust  into  tbe  stove  is  the  obvious 
remedy,  and  this  should,  if  possible,  he  done  without  such 
clearing  action  involving  any  appreciable  reduction  of  the 
sensible  temperature  of  the  gases  as  they  leave  the  furnaces. 
This  last  essential  qualification  puts  out  of  court  any 
method  of  dust  clearance  that  involves  the  water  washing 
of  the  gases,  The  importance  of  this  qualification  will  be 
understood  by  the  followirig  :  Every  ton  of  coke  consumed 
in  an  ironmaking  blast  furnace  generates  some  180,000 
cubic  feet  of  gas,  weighing  13,824lb. — this  weight  of  gas 
leaving  the  top  of  the  furnace  at  a  sensible  temperature  of, 
say,  670deg.  F.,  or  for  facility  of  computation,  and  allow- 
ing the  reduction  to  be  down  to  the  temperature  of  the 
atmosphere,  say  600deg.  F.  The  heat  that  will  thus  be 
thrown  away  by  the  cooling  of  the  gases  by  any  washing 
process,  and  employing  as  a  specific  heat  factor  the  common 
one  of  0*2377  (which  is  less  than  the  actual,  because^  as 
Berthctot  has  proved,  the  specitlc  heat  increases  with  the 
temperalure),  then  13.824  x  0  2377  x  600deg.  =  1,971,670 
B.T.U.  If  we  accept  the  factor  13,000  B.T.U.  as  the 
thermal  coeilicit'nt  for  coke,  then  the  above  quantity  of 
heat  is  equal  tn  that  which  would  be  generated  by  the 
tombustion  of  151  5lb.  of  coke.  This  would  be  equivalent 
to  a  heat  loss  on  each  ton  of  coke  introduced  into  the 
furnace  of  6  7  per  cent  The  new  system  of  cleaning 
the  gases  before  they  are  introduced  into  the  furnace  does 
not  involve  any  of  this  serious  loss.  The  new  system  j>emiits 
when  required  the  displacement  of  the  blastfurnace  gases 
for  stove-heating  by  gas  made  from  inferior  and  low-priced 
coal,  permitting  the  entire  blast-furnace  efliuent  to  be 
employed  for  power  purposes.  The  dependence  of  iron- 
masters upon  ironmaking  as  a  means  of  sustaining  the 
continuous  operation  of  their  furnaces  involves  the  seriously 
wasteful  operation  of  blowing  out  the  furnaces  when  pig 
ircMi  fadls  to  beoome  sufBciently  lucrative.  The  new  system 
akay  permit  the  working  of  the  furnace  at  a  profit,  pending 
the  return  of  sale  rates  of  lucrative  proportions.  The  slag 
product  during  this  noniron  producing  term  can  be  made 
cbtndcally  suitable  for  several  industnal  purposes.  The 
t«ndency  to  carbon  starve  the  iron  in  the  scJirch  and  striving 
for  the  record  minimum  proportion  of  fuel  fed  into  the 
fumaca  in  its  ratio  to  iron  produced  will  lose  its  niison 
cf^fff,  and  when  tbe  loede  of  the  furnace  is  well  situated  for 
the  dispoaal  of  power,  it  may  aotiuilly  become  a  question  as 
to  whether  the  iron  or  th?  pnwer-selHnff  doMu-tmont  attains 
the  figure  of  greatest  ue.     This  lea^ls  on  to  the 

queition  of  the  dasirab  :or  ccrtiiin  circumstances  of 

rtcurring  to  the  old  systism  of  cold-blast  iron  practice,  or 
(in  the  now  development)  warm-blast  iron ;  because  tbe 
new  system  in  this  apnlicjition  involves  the  employment  of 
the  rocuperatjve  principle  by  which  tbe  sensible  beat  of  the 
eSlaaot  gases  is  re^vered. 


The  question  that  naturally  suggests  itaetf  to] 
masters  is  :    What  is  the  sale  value  of  the  Dowvl 
be  developed  in    excess   of    that  demandea   Iw  J 
requirement  t    Now,  had  this  question  btea 
25  years  back,  an    economically  satisfactory 
not  so  easily  have  been  found  as  it  is  to-day.     Tt  I 
the  remarkable  facts  in  the  history  of  the  evo* 
practical  science  that  progress  is  always  pr 
same  rate  in  various  and  associated  directio«>a  ;3 
have  a  striking  exemplification  of  this  fact  ig  th| 
side   development  of   the    caloric   or  int 
engine,  on  the  one  hand,  and  of  electric 
and  power  transmission  on    the  other. 
electrical  science  we  are  able  to  trannmtt  anj 
a  central  source  to  distatices  of  30  miles  aiid 
a  loss  of  less  than  25  per  oenL*     The  silent  i 
of  power  to  the  different  mechanical  elements 
works  is  almost  magic4%l,  and  no  one  who  hia  o 
two  systems  (electric    power  transmission  r. 
and  steam-engines)  can  hesitate  a  moment  in 
conclusion    of    preference    for    the    electric 
advantages   external   to  the  works  are  utill 
indeed,  it  has  no  rival  in  steam  transmission. 
power  can  be  transmitted  so  conveniently, 
small  loss,   that  the  ironmaster  and  power 
area  of  power  sale  equal  to  some  2,827 
equal  to  a  circle  of  60  miles  in  diameter, 
of  long-distance  electric  ])ower  traoimission  in 
States  is  familiarising  us*  with  the  iucceas  of  this  ] 
and  the  obstacles  that  our    own  timid  Board 
people  constantly  throw  in  the  way  of  pr  _ 
tually  be  removed.     The  sale  value  of  the 
available  at  the  ironworks  will  obviously  dof 
cost  of  a  unit  of  power  at  the  already  establi 
light  and   power  stations  in    the    vicinity 
works.    Fortunately,  this  factor  of  sale  value  < 
is  already  available  through  tbe  piibUcation  of  tkei 
the  working  costs  by  the  different  electric  Ughi 
panies  and    corporation  electrical  departoiiiUi 
author,  on  the  basis  of  the  oflictal  figure  has 
the  average   cost  of  the  power  applied    to  tl^e 
ironmaking  centres  throughout  Groat  Britaia. 

(To  he  conhnueid,) 


QUESTIONS  AND  ANSWERS, 


Under  this   heading  we  ioBert  queiationa 
of  a  practical  character  relating  to  centrals 
tramway  work,  or  constntction  work ;  aiKl 
able   question   offer  on^  shiliin^,  mnA   for 
tion  of  any   question  we  offer  kn 
give  five  shilUn^s  for  every  other  aaawer  we 
answers  to  any   question  ahocdd  be  tent  wil 
after  the  otiestion  has  apnoared*  and  ihoold  f 
one  side  of  the  paper  only.     We  wouM  edl  I 
of  those  sending  in  answera  to  the  fad  thai 
of  any  sketches  sent  in  is  coBiidand  vImb 
relative  values  of  these  anawars.    QuMtmi* 
at  any  time. 

Qinmoitt. 

62.  Whftt  «ur6  the  rvUttvo  merits  of  two  mod  I 
Ulioni  for  aupplyiog  poWHr  aImI  Va^ht  in  Karll  \ 

fftctoriett  I— C*  P, 

63.  What  are  the  relative   ndvAQtA^Mi    Mia    an 
oarryinfc  ■te«m  pipes  (ci)  orarliaM,  and  (h)  1 
room  fl(iorii»g  l—S,  Q.  P. 

AnHWWUL 

QfuM^u  Nih  S7.--What  art  th4i  a4vjuitji((«n  an4 
of  super hsftting  T 

J9s9i   Ansie^r    h    An.    67    (mmnbd    lOa.)^ 
said   to  ho    anporheatod   wbes    Iho   '  ^ 

*  For  ififoruiAti^B  rmi«ctiiif  tht  piMsthJBtfts  sf  i 

Usbioiiiwtcm  tb^  fwtdn  Is  rwrsd  la  aa  article  tn  thi»  , 
CtnimTf,  1894«   by   B*    H.   Thw»it«,  ami 
N«ui9nml  HtH^,  1009«  hy  Ksrl  Rasssll  i**! 


..sn 
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ig  to  the  pressure  at  which  it  is  generated  is 
by  externally-applied  heat.  The  apparatus  for 
g  this  consists  of  a  series  of  tubes,  through  which 
ita  is  made  to  pass  on  its  way  from,  the  bpiler  to  the 
These  tubes  are  heated  either  by  an  inde- 
tly-fired  furnace,  or  by  being  placed  in  the  flues. 
reat    advantage   of    superheated   steam   is   that   it 

to  a  minimum  the  condensation  losses,  and  enables 
rork  with  really  dry  steam.  The  steam-pipes  from 
erheater  to  the  engine  can  contain  no  water  as  long 
superheat  remains  at  the  admission  valve,  and  the 

cylinders  may  theoretically  be  kept  entirely  free 
ater  by  so  arranging  the  degree  of  superheat  that 
im  is  dry  at  cut-off  and  at  exhaust.  Practically  this 
m  attained,  as  it  has  been  shown  by  experiment  that 
it    1201b.   piessure  requires  to  be  superheated  by 

F.  above  its  normal  temperature  on  entering  the 
to  ensure  dryness  at  cut-off,  and  300deg.  F.  super- 
mid  be  required  for  the  steam  to  remain  superheated 
expansion.  On  the  other  hand,  it  is  an  undoubted 
.t  remarkable  economies  have  been  shown  by  the  use 
erately  superheated  steam,  and  the  economy  is  most 

when  the  engine  is  supplied  with  wet  steam  by  a 
rhioh  primes  badly.  The  following  table  contains 
irliculars  of  the  gain  in  ordinary  cases  by  using 
ated  steam : 


?ine. 

PresBure. 

Percent. 

of  con- 

denea- 

tion. 

Ratio  of  heat  loet 

by  condensation 

and  expended  on 

Buperbeat. 

Amount  of 
superheat. 

50100 

75-125 

125-180 

50to.30l           5  to  I 
30to20l           3  to  I 
20  to  10            2  fft  1 

lOOdeg.  F. 
75deg.  F. 
50deg.  E. 

Dd     

dinary  cases  lOOdeg.  F.  superheat  will  show  a  steam 
il  economy  of  about  20  per  cent.,  allowing  for  the 
xl  in  superheating. 

idering  now  more  particularly  the  advantages 
from  superheating  in  central-station  working,  we 
L)  The  boiler  power  is  increased  20  per  cent.,  with 
nail  increase  in  capital  cost  or  floor  space ;  this 
:em  is  often  a  very  serious  consideration  for  central- 
engineers.  (2)  The  capacity  of  the  condenser  is 
sd,  as  the  engine  uses  less  steam  per  indicated  horse- 
(3)  The  consequences  of  priming,  caused  possibly 
ers  having  to  be  forced  to  meet  a  sudden  load — e.g., 
)r  thunder  cloud — are  much  less  serious,  the  final 
«ing  to  reduce  the  superheat  at  the  engine  while 
ng  dry  steam.  (4)  The  condensing  water  should  be 
I  for  reasons  given  in  (2).  (5)  A  somewhat  better 
fficiency  when  the  heater  is  placed  in  the  flues. 
i  central  station,  however,  it  is  advisable  to  have  a 
B  furnace  for  superheating  arranged  so  that  steam 
osed  direct  from  the  boilers  in  case  of  necessity, 
disadvantages  are:  (1)  The  necessity  for  using  a 
xpensive  lubricant  for  the  cylinders  and  slightly 
:  it,  due  to  the  higher  temperature  in  the  cylinders. 
re  is  more  friction  in  an  engine  using  superheated 
involving  more  wear  on  the  cylinders  and  valves,  in 
1  to  reducing  the  engine  efficiency.  This  must 
n  increased  cost  of  maintenance,  but  at  present  the 
of  this  increase  is  an  unknown  quantity.  These 
8  ioerease  in  importance  as  the  amount  of  superheat 
ued,  so  that  it  is  not  at  present  considered  advis- 
ordinary  cases,  to  superheat  much  above  lOOdeg.  F., 
engines  have  been  worked  with  over  300deg.  initial 
at  for  months  without  the  cylinders  showing  signs 
'.  (3)  There  is  some  difficulty  in  regulating  the 
of  superheat,  and  the  tubes  of  the  heater  are  liable 
ry  from  scaling  and  subsequent  burning.  With 
f  precautions  as  to  purity  of  feed  water,  however, 
iot  serious. 

ly,  we  may  look  forward  to  a  time  when  a  super- 
nil  be  considered  almost  as  much  of  a  necessity  as 
mer  now  is. — E.  M. 

or  io  No.  57  (awarded  Ss.)  — The  special  advantages 
reverse  derived  from  the  use  of  superheaters  depend 
number  of  faietors,  primarily  the  type  of  superheater 


that  is  employed,  the  design  of  plant  it  is  used  in  conjunc- 
tion with,  and  the  manner  in  which  it  is  treated.  Of 
course,  the  chief  advantage  of  superheating  is  the  reduc- 
tion in  condensation  losses  in  cylinders,  steam-pipes,  etc., 
obviating  one  of  the  greatest  difficulties  that  is  met  with  in 
steam-engine  design.  The  same  results  can  be  obtained  by 
steam-jacketing,  but  the  benefits  derived  from  its  use  are 
neither  so  great  nor  so  economical  as  in  the  case  of  super- 
heating, insomuch  as  the  latter  supplies  the  extra  amount 
of  heat  for  preventing  condensation  when  it  is  required — 
that  is,  during  the  admission  stroke — while  a  jacket  wastes 
steam  in  heating  up  the  exhaust  steam  also.  It  is  a  well- 
known  fact  that  superheated  steam  cannot  exist  in  the 
presence  of  water,  so  that  directly  admission  occurs  the 
film  of  water  formed  on  the  walls  of  the  cylinder  is 
re-evaporated.  The  full  advantages  of  superheating  are 
not  realised  if  the  steam  is  in  a  saturated  condition  before 
the  end  of  the  stroke.  Probably  to  prevent  this  the  tem- 
perature of  the  steam  at  the  engine,  say,  for  1601b.  per 
square  inch  would  have  to  be  from  500deg.  to  600deg.  F. — 
that  is,  about  130deg.  to  230deg.  F.  superheat.  If  much 
below  this,  with  ordinary  ratios  of  exhaustion,  the  steam 
will  be  saturated  at  the  end  of  the  stroke.  To  obviate 
this  difficulty,  the  experiment  has  been  tried  in  receiver 
engines  of  passing  the  steam  from  the  receiver  through  part 
of  the  superheater  again,  thus  drying  it  before  its  admission 
to  the  low-pressure  cylinder,  but  the  extra  amount  of  capital 
outlay  and  complication  involved  in  this  almost  prohibits 
its  adoption  The  loss  by  condensation  which  occurs  in 
steam-pipe  engine  cylinders  varies  so  widely  in  different 
cases  that  it  is  im[)ossible  to  state  its  amount.  Probably 
the  following  table  gives  a  fair  average  : 


Preeeore. 

Simple 50-100    . 

Compound.. 75-125 

Triple 125-180    . 


Per  cent,  lots 
by  condensation. 

5030 

3020 

2010 


From  this  it  will  be  seen  that  the  greatest  economy  with 
superheating  is  obtained  in  the  worst  cases — namely,  those 
of  the  simple  engine  using  comparatively  low  pressures. 
Another  point  often  overlooked  is  that  the  net  economy  is 
very  much  greater  with  slow-speed  engines  than  with  high, 
thus  the  fact  that  superheating  has  been  used  to  such  a 
limited  extent  only  in  electric  light  stations.  There  have 
been  many  tests  taken  of  the  economy  obtained  by  the 
use  3f  superheaters,  but  the  type  of  plant  used  and  the 
conditions  which  existed  during  the  tests  in  the  variooB 
cases  have  m^e  the  results  obtained  so  widely  different 
that  they  are  practically  useless  for  purposes  of  comparison. 
The  following  is  a  test  taken  of  a  plant  at  a  woollen  mill, 
consisting  of  a  Lancashire  boiler  7ft.  6in.  by  28ft.,  working 
at  8&lb.  per  square  inch,  fitted  with  McPhail  and  Simpson's 
superheater,  and  a  compound  "  Corliss ''  engine  of  2&0  h.p. : 

Results  (Boiler). 

Without         With 
super-  super- 

heater, beater. 

Lb.  Lb. 

Coal  burnt  per  square  foot  of  gyrate  per  hour.     21*94  ...     16*29 
Water  evaporated  \  No.  1  test  from  ISOdeg  F.  \  ..-^^^  .«o|  ,,^ 

per  hour         /No.2testfroiii  160deg.F./ ^'^'^  ••    ^"^  ^ 
Water  evaporated  per  square  foot  of  {^rate 

perbonr 158  ...       154 

Water  evaporated  per  pound  of  coal  (as  used)      7*2  ...      9*45 

Engine. 

Mean  indicated  horee-power  per  hour  240     ...    251*8 

Coal  (as  uced)  per  indicated  borve-power 
perbour 2*62    ...       1*94 

Water  (as  measured)  per  indicated  horse- 
power per  bour  18-9    ...     18"35 

Thus  showing  that  the  efficiency  of  the  plant  has  been 
improved  by  about  31  per  cent  This  gain  has  been 
solely  effected  by  the  utilisation  of  the  waste  furnace 
gases,  part  of  the  heat  being  imparted  to  the  water  and 
part  to  the  en/j^ne  in  the  form  of  superheated  steam,  a 
principle  peculiar  to  the  McPhail  superheater,  which 
consists  of  two  stacks  of  steel  tubes  set  at  the  back  end 
of  the  boiler,  their  upper  and  lower  ends  terminating  in 
boxes  or  headers.  The  course  of  the  steam  from  the 
anti-priming  pipe  is  into  the  top  box  of  one  set  of  tubeSy 
through  the  tobes  into  the  bottom  box,  and  tma  thence 
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through  a  copper  pipe  traversing  the  whole  length  of  the 
boitt^r  under  the  flues;  from  here  it  goes  into  the  hottom 
header  of  the  next  let  of  lubes,  up  them  and  through  » 
oorreiponding  copper  pipe  to  the  one  mentioned  above^ 
only  set  just  below  the  water-line^  and  finally  to  the  8tnp> 
valve*  Tbe  action  is  this :  The  saturated  steam  entering 
the  first  lot  of  tubes  gets  highly  superheated,  and  passing 
through  the  copper  pipe  at  the  bottom  of  the  bolter  imparts 
some  of  this  heat  to  the  surrounding  water,  which  ie  about 
the  coldest  part  of  the  boiler.  From  here,  going  through 
the  second  set  of  tubes,  it  again  gets  highly  superheated, 
but  in  traversing  the  second  copper  pipe  just  below  the 
water4ine  gives  up  some  of  this  heat,  thus  ensuring  that 
the  amount  of  superheat  shall  not  assume  dangerous 
proportions.  Again,  if  by  any  chance  the  superheater 
should  tend  to  act  as  a  condenser  (such  cases  are  on  record), 
these  copper  pipes  would  obviate  the  difficulty.  There  are 
a  number  of  superheaters  which  do  not  utilise  the  furnace 
gases,  but  are  independently  fired;  in  these,  of  course,  the 
amotint  of  coal  used  to  heat  them  must  be  added  to  the 
amount  burnt  in  the  boilers  to  estimate  the  gain  from  their 
adoption.  The  Schwoerer  is  usually  an  example  of  thia 
type,  and  consists  of  a  number  of  vertical  pipes  surrounded 
by  gills,  which  effectively  absorb  the  heat  from  the  furnace 
below  them,  no  attempt  being  made  to  regulate  the  super- 
heat by  passing  the  steam  again  through  the  boiler. 

From  the  above  it  will  be  readily  seen  that  there  are 
some  very  solid  arguments  in  favour  of  superheating,  so 
that  its  comparatively  limited  use  points  to  the  fact  that 
there  must  be  some  counterbalancing  disadvantages,  They 
are  :  (1)  Lubrication  troubles  due  to  the  high  temperature 
of  tbe  steam  decomposing  moat  low-clasa  lubricants,  such  as 
tallow,  rendering  them  ineffectual  and  causing  pitting  of 
the  cylinder,  etc.  During  the  last  few  years  this  diiliculty 
has  been  partiiilly  overcome  by  the  attention  that  hfis  been 
paid  to  the  manufacture  of  high-clast  mineral  hydrocarbons, 
whose  composition  will  not  alter  under  the  action  of  heat, 
but  even  then  the  consumption  of  oil  is  very  much 
increased,  (2)  Excessive  cutting  of  piston  rods,  valve  faces, 
etc.,  in  the  absence  of  any  lubrication,  necessitating,  as  a 
rule,  the  use  of  piston  valves  in  place  of  the  ordinary  slide 
valves  for  any  but  the  most  moderate  pressures.  (3)  Inability 
to  use  any  form  of  packing  but  the  metallic  type,  owing  to 
the  rapid  charring  and  depreciation  of  any  of  tbe  former 
class.  (4)  Difficulty  to  control  tbe  amount  of  superheat, 
making  it  possible  for  the  steam  to  attain  dangerous 
tamperatures  if  not  properly  regulated.  This  docs 
not  apply  to  any  extent  with  the  McPhail  super- 
heater, (5)  Increased  radiation  losses  in  steam-pipes,  etc.,  on 
account  of  the  absence  of  any  non-conducting  film  of  water 
CD  the  metallic  surfaces,  which  there  would  be  with 
saturated  steam.  (6)  The  difficulty  to  adapt  the  type  using 
the  flue  gates  very  successfully  to  any  but  the  Lancashire 
boiler,  and  in  some  instances  debarring  the  use  of  an 
economiser.  (7)  Danger  of  breakdown,  and  deprecia- 
tion in  the  superheater  itself  on  account  of  the  number 
of  joints^  pipes,  et<j. 

lieviewing  the  above,  it  will  be  seen  that  the  point  to 
decide  is  whether  the  incre^ised  efficiency  of  the  engine  and 
boiler  is  counterbalanced  by  all  these  disadvatitages,  a  great 
many  of  which  are  only  defects  in  the  design  of  the  appa- 
ratus and  are  gradually  being  obviated,  so  that  at  a  time 
not  far  distant  it  is  probable  that  superheating  will  be 
utilised  to  an  extent  far  greater  than  applies  at  present. — 
H.  Bkll. 

Anstoer  to  No,  65  (awartM  5«.). — The  advantages  inci- 
dental to  superheating  of  steam  are :  (1)  The  prevention, 
or,  at  all  events,  a  great  reduction  of  the  loss  known  as 
initial  condensation  in  the  engine  cylinders.  This  resulta 
from  the  fact  that  although  beat  may  be  taken  from  bui^t- 
heated  steam  (the  befit  in  this  instance  is  absorbed  by  the 
metallic  surface  of  the  cylinder,  etc.),  no  condensation  takes 
place  until  the  temperature  is  reduced  to  that  of  saturated 
■team  at  the  boiler  pressure.  It  is  possible,  therefore,  by 
a  inflScient  degree  of  superheat  to  reduce  the  quantity  of 
steam  to  the  exact  amount  reauired  to  III  I  the  cylinder  up 
to  the  point  of  cut  off.  But  this  requires  a  large  amount 
of  Bttperbeaty  about  300deg.  F.  usually^  but  dependiug  upon 
the  class  of  engine.  Whether  it  is  economical  to  superheat 
to  this  temptrattire  bai  yet  to  be  proved,  experienoe  pointing 


to  lOOdeg.  F.  aa  the  most  ecooomicil  degrea,  tad  Am  b 
usually  enough  to  prevent  alt  initial  eood^nmiooi,  wmi 
IBdeg.  or  20deg.  F.  will  often  protlnce  a  ^un,  tbo 
amount  of  saving  varying  with  the  cyjie  cif  engine 
ateara  pressure,  The  more  wastetoi  the  eogtiMt,  ai>il  ikf 
lower  tbe  steam  pressure,  the  greater  degn^  ahnold  hn 
tbe  superheat,  and  the  saving  will  be  mueli  lirpar  Ibtt 
with  good  compound  or  triple-expansion  enginae  tsuig  Ugl^ 
pressure  steam.  For  instance,  a  iimpte  euji^^na  with  Htw 
pressure  of  601b,  to  1001  b.  superheated  100de(;«  F.  vqvU 
probably  give  a  gain  of  SO  per  cent,  in  st«am.  Tbii  gainwqail 
be  reduced  to  25  per  cent,  with  acompotind  irngin«wjlk 
at  1201K  pressure  and  75deg.  taperheal^  and  a  fortibtr 
tion  to  10  per  cent,  in  the  case  of  a  tripteNaji[ 
with  steam  at  1201K  to  1801k  pressure  aod  SOdig. 
beat.  Tbe  second  advantage  is  the  certainty  ol  tb« 
always  receiving  a  supply  of  absolutely  dry  steam,  it 
impos&iblo  for  water  to  exist  in  the  pr«a«iiee  of  mi[ 
steam.  This  fact  can  be  fully  appredat«d  vb«o  com 
the  serious  accidents  owing  to  water  gettinig  tlilo  tbt 
cylinders  from  the  boilers  or  from  the  oondanMlioa  of 
in  the  steam-pipes.  Tbe  quantity  of  irater  Biay  te 
in  the  case  of  Lancashire  boilers  and  a  walMttlntd  M/i 
of  steam -pi  ping,  but  in  the  case  of  water-tiahi  doBmi 
long  lengths  of  steam-pipes  it  is  often  comidgmhla 
third  use  of  superheaters  is  to  add  to  the  e^aporatire  piw 
of  tbe  boilers. 

The  objections  brought  against  superheating  ar«,(kflt^tk 
difficulty  of  maintaining  ethcrent  lubrication  m  Xh§  mgm 
cylinders  owing  to  tbe  high  temperature  of  the  il«a. 
This  difficulty  has  been  the  chief  factor  in  rilaidiQ| 
progress  of  tbe  superheater,  especially  as  tlie  till 
of  high-pressure  steam  with  its  own  high  temperainrel 
very  little  increase  possible  to  the  point  wHeft  lill 
can  bo  maintained.  But  with  the  high-gmda  hydi 
lubricants  now  obtainable  this  objection  ta  radnad  I 
minimum,  although  the  increased  coel  in  tbe  qnaotity 
quality  of  the  lubricants  must  be  taken  into  accoQil 
cor>Hirlering  the  economy  of  su])erboaiing.  Saeoiidl^, 
difficulty  in  designing  a  good  supertieatar,  owing  to 
great  heat  to  which  the  tubee  are  subjected ;  thia  also 
to  hnve  b -en  successfully  overcome,  at  tbtfa  are 
good  types  on  the  markeL  The  regulatmi  of  tha 
of  beat  in  the  superheater  may  alio  be  flMAlioM 
difficulty  in  the  way  of  superheating. 

Looking  at  the  question  f rom  exciiuivalj  a oiol 
point  of  view,  the  best  practice  i<  ui  keep  iIm  ei 
entirely  removed  from  the  boilers  and  iaee     that  ii  1 
fired  independently.     It  is  also  neoeimry  10  eo  §nmB{ 
steam  pipes  that  the  engines  can  be  eappUed  with 
saturated  or  superheat^  steam,  or  any  mixture  of  the  \ 
The  pipes  should  also  be  aa  short  at  pottibia  aid 
covered,  as  the  specific  heat  of  tieam  beini;  to 
few  degrees  of  superheat  are  quickly  loaC     la 
the  gain  from  superheatin  "^  iently  obviooa  to  ^ 

the  extra  canital  outlay,  ^  to  eatee  wktrt  Ika 

culties  in  ttie  way  of  laying  dawn  tbe  plant  lor  \ 
ground  space  or  other  reasons  are  lack  at  looqisal 
any  saving  in  fuel,  and  thit   can  only  bo   ' 
the  cotiditiouB  under  which  eack  tlatioci  it 
considered, — H.  A. 

Qti^Mion  No,   58*--Detoribe  with  dcetekie  ooo  fiiod 
sight' feed  lubricator  for  cyUndert  and  axpldii  tia  i 

Best  Amwfr  h  N^k  S8  {^umd^d  10«.)^liany  of 
ordinary  forms  of  lubricalors  for  iteom-ODg^  efH 
are  very  unsatisfactoiTt  being  somewhat  i  ' 

action.     In  the  sight  leeii  in  at  [ 

oil  is  forced  into  the  cv  .^  a  koid  ol 

by  condensed  steam.    TKere  u  tbo  pircimnrt  of 
on  both  sides  of  the  oil,  but  it  is  ifaa  axUm 
the  condensed  stiam   which  cannot   the  oD  to 
cylinder*     Tbe  best  form  of  sight  feod  Uifarioyor, 
which  is   positive  in  itt  action,  i*  tke  GrandM 
pittton  type.     A  section  of  r^*  -     '  'hate  it  allow 
drawing.     The  oil  charaWr,  i  •  of  a  bored  eyi 

in   which  is  ^tted  a  piston,  \\  mnnu  kai  o  T 
rod,  U.     The  oil  it  ttippliod  to  the  ( 
hollow  rod*  the  ecrew  plait  S  P, 
action  it  due  to  a  direct  prosiare  of  tUmm.    Ttmn 


kai  obolioir] 
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*e  on  both  sides  of  the  piston,  but  owing  to  the 
'   effective  area  on  the  upper  side,  the   piston   is 

up  by  the  difference  in  the  pressures  so  caused, 
ig  oil  with  it,  which  finds  its  way  past  the  regulating 

V^,  and  through  rhe  nozzle  into  the  chamber, 
*his  chamber  has  a  glass  tube  for  its  sides, 
h    which  the  rate  of  flow  of  the  oil  can  be  seen, 

drops  rise  through  the  water  contained  therein, 
he  chamber,  G,  the  oil  passes  on  to  the  cylinder  of 
^ine,  the  steam-chest,  or  valve.     Several  outlets  for 

may  be  fitted  to  the  apparatus,  and  each  can  be 
«d  to  supply  at  different  rates.  The  rate  of  feed 
i  varied  from  1  to  200  drops  per  minute.  An  advan- 
L  this  type  is  that  the  height  of  the  piston  rod  will 
9  how  much  oil  is  left  in  the  chamber,  C,  and  also 
it  requires  refilling.  This  is  done  by  closing  the 
^2,  at  the  bottom  of  the  cylinder,  opening  the  air 
AV,  and  the  valve  Vg  to  run  off  the  condensed 
The  piston  must  then  be  pushed  down  in  the 
r,  and  oil  poured  in  through  the  plughole,  S  P,  at 

of  the  rod,  whence  it  finds  its  way  into  the  chamber 
\i  the  holes,  H,  above  the  piston.  This  type  of 
tor  can  be  placed  in  any  convenient  position  on  the 

and  have  pipes  leading  from  it  to  the  various  parts 


ng  oiL  By  being  away  from  the  cylinder  the  tem- 
re  of  the  oil  is  kept  more  constant,  and  therefore  the 
mcy  is  more  constant.  It  may  be  put  within  easy 
DBtead  of  on  the  top  of  the  steam-cylinder — a  position 
is  very  inconvenient,  especially  with  vertical  engines, 
glass  of  the  chamber,  G,  should  break,  the  valve  Y^ 
[y  closes,  so  preventing  escape  of  steam  from  the 
cylinder. — T.  A.  Locke. 

»r  to  No,  SB, (awarded  Ss.J, — The  lubricator  shown 
,  1,  2,  3  is  a  very  good  one,  and  may  be  relied  on 
action.  It  is  of  "the  displacement  type,''  and 
B  for  its  action  on  (1)  the  head  of  water  m  chamber, 
pipe,  C,  connecting  B  to  the  bottom  of  D ;  (2)  the 
gravity  of  oil  is  less  than  that  of  water,  the  oil  will 
I  the  top  of  the  water.  The  usual  construction  is 
in  the  figures,  and  the  material  used  is  brass.  Fig.  1 
Brtkal  section.  (B  is  also  made  in  a  spiral,  and  a 
:  cooling  surface  is  then  obtained.)  Fig.  2  is  a  side 
ihowing  outlet,  CT,  for  water,  and  Fig.  3  is  a  plan 
ig  how  the  connection  is  made  between  D  and  outlet, 
!he  position  of  this  lubricator  is  usually  on  the  steam- 
Tist  as  it  enters  the  steam-chest.  A  is  directly  con- 
itoUie  steam-pipe  and  leads  to  B,  which  is  the  con- 
Dg  chamber.  D  is  the  oil-chamber,  G  glass  tube,  and 
mt  T&lve.  P  is  connected  to  steam-pipe.  When  first 
l,T,r,r",  and  N  being  closed,  B  is  tilled  with  water 
&  V,  D  is  filled  with  oil  from  M,  and  the  glass,  G,  filled 
iwKerfromL.  When  steam  is  admitted  through  A 
•djBttes  in  B.  T,  T\  and  N  being  now  open,  water 
•ito  D,  oil  is  displaced,  flows  down  E,  up  through 
•-Si  up  through  6,  lifts  valve,  V,  and  passes  but  by  P 
'^tem-^pe,  and  enters  steam-chest  and  cylinder  with 
•"•  The  flow  is  regulated  by  adjusting  T  and 
'Ate  i^uired  amount  ol  oil  passes  drop  by  drop.  I 


To  refill,  close  T  and  T",  open  T",  then  open  M ;  the  water 
will  now  run  off  from  D,  when  empty  close  T"',  fill  with 
oil,  now  open  T  and  T"  and  regulate  flow.  The  action 
now  goes  on  as  before.  Should  the  glass,  G,  be  broken, 
close  N,  T',  and  T".  Steam  is  now  entirely  cut  off  from 
the  glass,  G ;  unscrew  nuts  1  and  2,  take  out  broken  pieces, 
and  replace  by  new  glass  and  rubber  washers,  screw  up 
again  and  fill  with  water  from  L,  and  start  again  by  opening 
N,  r,  and  T".  If  watched  and  kept  filled  no  trouble  will 
be  found  with  this  form  of  lubricator  if  kept  clean,  and  it 
will  remain  fairly  cool,  but  if  allowed  to  run  empty  and 


Fio.  1. 


remain  for  some  time  the  water  in  B  will  get  very  hot,  also 
the  whole  apparatus,  and  will  result  in  a  ccacked  glass 
generally.     After  a  short  usage  the  time  for  each  reSl  is 


Figs.  2  and  3. 

found  out)  allowing  for  a  certain  feed,  then  it  will  only 
require  an  occasional  look  between  these  times. — R.  Grigg 

Answer  to  No.  58  (awarded  bsj. — For  lubricating  internal 
moving  parts  of  an  engine,  a  sight-feed  lubricator  is  gene- 
rally used.  By  this  means  a  small  amount  of  oil  at  regular 
intervals  is  supplied,  which  has  been  found  to  be  the  most 
efficient  and  economical  way  of  lubricating.  The  illustra- 
tion shows  a  sectional  elevation  of  a  Crosby  sight-feed 
lubricator,  and  the  following  description  will  show  its 
workings  A  is  a  circular  reservoir  for  the  oil,  B  the  plug 
for  filling  the  same,  C  is  the  inlet  for  the  condensed  steam, 
£  Is  the  sight  ghiss,  F  is  the  check-valve  to  prevent  steam 
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Ironi  entering  the  reservoir,  G  is  tbo  delivery  pipe  for  the 
oil  into  the  stoampipe,  H  is  the  plug  for  regulating  the 
oil,  J  IB  a  special  condenaer^  and  K  is  a  drain  cock.  The 
theory  of  the  working  is  that  the  water  is  supplied  from 
the  condenser,  J,  elevated  above  the  oil  reservoir ;  it  is 
then  delivered  through  the  pipe,  I,  underneath  the  oil,  and 
thus  there  is  no  intimate  mixture  by  water  passing  through 
it.  Pressure  given  by  this  water  column  acting  undernenih 
tt  »aM  the  oil  upwards  and  drives  it  through  the  cock,  H, 
which  regulates  the  number  of  drops  which  rise  through 
the  smrOI  nipple  in  the  water-filled  sight-glass,  E,  after 
which  the  oil  passes  beyond  the  check- valve*  F,  and  the 
pipe,  <7,  when  it  then  mixes  with  the  steam,  to  be  carried 
m  a  lubricant  between  the  slides  and  all  internal  parts  of 


1^ 


V 


K. 


:3i 


u 


J 


ky 
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the  engine.  The  lubricator  should  be  connected  up  on  the 
boiler  side  of  the  stop-valve  of  the  steam  pipe  so  as  to  be 
got  to  work  before  starting  the  engine,  and  the  location  of 
the  lubricator  should  be  in  some  cool  part  of  engine  room, 
as  it  is  unreasonable  to  expect  steam  to  condense  or  the 
apparatus  to  work  when  in  close  proximity  to  hot  steam- 
pipes.— Richard  E.  Pros^kk. 


GUSGOW  ELECTBICITY  WORKS, 


The  following  is  the  report  of  Mr.  W.  A.  Chamen  to  the 
Sub-Gommitteo  on  Works  as  to  proposed  extension  of  works 
lor  supplying  current  within  the  whole  municipal  area  : 

On  Feb,  U  Mt  It  wAfl  remitted  to  ma  to  prepare  and  submit  n 
del*il«d  report  um  to  the  fcbeine  or  schemes  which  I  would  prop€«e 
•hould  be  Hkdopted  by  the  CorporAtioo  in  carryinf?  out  the  ^)eriiift' 
tient  inf«tii11&tton»  to  be  put  down  within  the  now  gonornttn^ 
■tAtionA  to  bo  erected  apon  the  ground  at  Port-nandad  and  the 
^.. .,....!  .^f  Pollokfibawfl-road  with  the  view  of  ultimately  ftitpplyin^ 
I  it  her  for  lighting  or  motive  power,  to  all  ^lernons  wlu» 

(I  ^  uii  to  t«ke  and  to  whom  the  Corporation  are  or  may  be 
entitled  to  furnish  «uch  supply*  In  terms  of  th*t  remli  I  now  beg 
to  ^ubmit  the  following  report : 

When  I  eoterod  upon  my  fxjpition  ai  chief  engineer  to  the  Cor 
pomtion,  at  the  end  of  January  la«t,  it  immediately  became  clear 
to  me  that  a  strong  effort  would  ro<iuire  to  be  made  to  eeoure  Mitne 
plant  to  meet  the  demand  of  m^xi  winter.  The  Waterloontreet 
•tation,  which  oocitains  about  3  300  h«p,  of  eogmee.  boilem,  and 
dynamoe  hiMJ  been  oomplotely  overloaded  during  a  fog  which 
occurred  tho  week  before  Chris tma^«  in  epit«  of  the  fact  that  two 
Urge  accumulator  utationn  had  been  put  down —one  at  C'Uremont^ 
etreet  and  the  other  at  Tontine-lane— during  taH  autumn,  wtth  the 
object  of  y..  '  ^c<  »ieam  plant  nt  rimes  when  the  hei^vteei  load 

in  on.     O  hrou^h   the   recorda  for   the   h*St   Hv^eveare  I 

found  ih^.  —  ^,.iuial  rate  of  increase  io  the  number  of  lam^»M 
6s#d  hftd  been,  on  the  average,  about  30  per  oeot.  Having  regard 
to  thU  fact,  ee  api^od  to  3,300  h.p.,  it  meant  that  an  increase  in 
demand  of  about  000  h  p.  may  be  expected  this  year.  An  increase 
of  street4ti?htlfig  on  account  of  the  erection  of  over  MM)  l%miM 
Aloog   till'  hxitn   elaotrlc   tramway  route   has  alto   to   be 

UMl,  In  It  >  ordlo^ry  demands,  and   it   therefore  teatiied 

noooiiirj  ••  >^^^   at    leskst    1,100  h.L».»  with  a   proper   emount 

ol  fWMfve  plant  fixed  complete,  in  tinke  Io  meet  the  winter  s 
d^iBAiidi.  To  have  waited  the  necetsary  time  tn  make  a 
lull  report  before  taking  aome  active  Atepa  to  meet  tboeo 
jdtawoat  would  h«vo  beea  to  kMt  lUl  obMce  ol  gtltiog  the  pUat 


for  I    _ 


.1   increase  ta  t 
i  ab  tbo  pr 


in  time,  and  I  therefore  reoommend«d  yoa  to  adire 

in  an  open  way  for  offers  of  eoy  stise  or  nuike  of  iibtfei  n 

be  delivered  by  August  of  tbis  yew,    Tho  reMoll  of  Uiiol 

been  that  orders  have  now  been  placed  fnr  l,IOD 
boilerfi,  and  dynamoe.  in  duplicate  (making  a  i 
together    with    various    other    ncceaaary 
Waterloo  street  station    is  quite  fud    a! 
imfiOHAible  to  fix  anything  more  in  H,  avi 
which   hft«  been  purchasoil  in   T        '^       ^  i^",  D«»iaeJ 
Clyde  (^nnal  and  between  Siwrr 
been  commenced  ufKin,  with  a  v....  ''^»»_'  III  i 

dationn,  and*  if  fio^Mble,  buildings    >  r?  p« 

ing  the  new  plant  ju»t  referred  to  be:  late 

of  the  ground  wan  obtain<»d  In  February  ii^it*   and  4 
hhf^  been  and  is  being  mi^i^  ?^  PHM^**  t'he  work  ta 

\VhiUt  dealing  with  txliate  OitOfittoo,  I 

to  coni^ider  at  the  «aii  v  tho  gonorel  tif  h 

Glasgow  should  be  dv^ciupcu  po  as  to  dool  wUh  J 
hereafter  to  be  expected  yetir  by  yooTp  bofeh  io  IImJ 
sumers  and  the  urea  to  be  aop plied.  Arranc 
been  mode  for  the  purchaee  ot  a! 
on  the  south  side  of  the  n^^er  ii 
street  railway  station,  and  it  f-- 
to  come,  this  and  the  I'ort  Duno 
supplying  alt  that  would  be  re^j 
be  no  difficulty  at>out  inAtallio^'^ 
thaws-road  another  15,0<wi  '^^ 
not  sftfe  to  prophesy  what 
be  hereafter,  bat,  if  it  is  ti: 
cent,  per  annum,  eight  yeata  %^iU  liud  thc«*f> 
It  is,  however,  oncertiun  if  this  rate  wiU 
as  to  bow  this  amount  of  electrical  energy  is  to  ne  < 
the  municipal  area  next  had  to  be  oooafdorffl.  flM^ 
street  station  \s  now  delivering  a  supply  on  a 
tin  uoas' cur  rent  system  at  a  declared  pressure  of  !<»»  i 
at  consumers'  terminals.  I  believe  it  was  decided «  wImI 
poration  firi!t  toolt  over  Messrs.  Motr,  Havor, 
installation^  to  continue  at  the  same  ¥oitago*->vi».,  1<I| 
were  u^ing  i»ther  than  exchange  tbe  buofis  for  oibofv  i 
115  volts. 

When  tbe  Board  of  Trade  regulatiooa  were  ailtOKd  i 
yearfl  ago  it  was  decided  to  take  edvmoUia*  of  tlw  1 
preseore  allowed  at  consumers*  terminals,  ami,  Ui( 
KNJ  volt  lamps  are  gradually  being  exchanged 
volts,  with  the  intention  of  uliimately  fr^rranu 
as  to  make  it  a  three^wire  system  wr 
volte  altogether.    This  is  n  very  gre  i  ;re,  ae  Hj 

supply  to  be  carried  much  further,  aiM  mvos 
amount  of  copper  required  in  the  dblriboUoK  i 
and,  consequently,  in  the  cost  of  them*     It  I 
to  do  even  better  than  this,  and  to  oso  a  ihr 
250  volte  each  side  (or  a  toUi  of  5i^l  voltiH  whidi  Is  I 
pressure  allowed  by  the  Kaard  of  Trade  mm  a  low^ 
be  vera!  towns — among  which  may  bo  neotioiiod 
already  uHing  2.10  voUs  at  consutoote*  lonniRAle,  i 
no  difBciiltien  in  the  way,  I  recomioeod  yoo  for 
declare  25^)  volts  as  the  etandattl  pfOttMirt  Io 
point  is  of  greater  importatico  thott  would  oiicM 
the   increase  pro|KMied— vls.^  from  400  to  IM 
increase  of  25  per  r^ont,,  tbe  real 
saving  copper  in  the  innin*  and  feo 
new  plant  already  or  ^  >  deaigned  wtlli  a 

out  the  supply  from  1  j\s  at  this 

of  course,  the   plant   lor    me    i*ollokjluiw»  rood 
similarly  designed.    Thero  will  be  no  dlSeattyi 
feeding  (lointa  about  r«*'>  tt..f.^.  diatant  frooi  oaoli 
generating  stations,  -■-  bar  Mtpfilyin|f  an  atoa  i 

a  mile  radius  from  su r ,  *  c^^ir  g  f toint  *    ITji^of 

map  to  be  submitted  to  Lh  bo  <     ^ 

area  an  can  be  reached  in  t ,  r&*t 

the  north  side,  and  from  tho  roU>k>nswt  roM]  i 
side,  will  include^  commencing  ai  iKo  woal^  Ai 
North   Kplvinslde.  MAfyhi!"    i^^.^-t^^^  g^p 
Hridgeiori,  HutoheiOQtOirt^  'land 

Crossbill,  Ltangside.  Shan  J  -amylool,  ] 

tbo  inter  von  hi^r  liToa  iodiadat] 

whole  of  the  nv  no  neeaasity 

ii  ny  dialrlat  «ir 

fi  trt      '         "    ' 

nary,  it  may  be  deairable  to  adotit  o  portial 

and  there  wiU  be  nothing  to 

plant  in  either  of  the  two  now  gosMfottetf 

this  should  be  found  ettiodlaatv  pforldod  U 

which  these  two  re  oapaWe  c«f  deitiortof  Iti 

fully  absorbed  vi  itreeooi  i»a(i}ci(4kl  \ 

The  use  of  an  iticre^^i^ivi  voltago^  wballig  la  lai  eOOt 
renders  it  im^oaaible  to  work  iM 
with  the  same  mains  whieb  at  pfoi 
WaterloO'Streot  station.  onJoM  tkov  aro  int  dli 
that  sution.     It  mill  thortforo.  Imp  doaimMoio  Imi 
area  supplied  from  Watortoo^etrool  Klataoo  00 
mains  and   feeders  at  tho  highor  tolti|p^  o^d 
connect  tiie  maina,  ttroet  by  atnaii,  &o«i  tibo  Wo 
and   reconnect   thom  to  tie 
Waterloo  street  suUoo  will  bo  rattoffd  ol  iU  i 
supply  wUl  then  be  far  m43ro  oao«MMoaU| 
new  stations  only«     The  aogiooi  Mid  dym 
the  Watorloo-ttraal  ilo,tlon  eon  for  liio  noet  |ion 
altortd  aad  rtoiofod  Uionifuai  iiilo  ooo  or  oUmv  «f 
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a.  Tbg  Waterloo-itreet  baildin^B  are  valuable  propafty, 
ill  atill  be  useftil  &s  ^^fEcea*  utores,  and  probably  a  teHtroom 
mant  for  meten^T  and  other  useful  porpo?oa.  The  aecumu- 
stations  at  Clareraont-Btreet  and  Tftiagate  wlU  al*o  be 
ed  unnecessary  in  their  preeeiit  po$iilion?,  and  the  aeeumu- 
la  these  etation^  can  also  be  ecoDomically  used  at  either  of 

0  new  generating  station e, 

aectton  of  the  new  buildings  at  Part-Dundae  whiob  it  ii9  now 
lod  to  erect  la  being  de«T$;rted  to  cover  the  centre  portion  of 
annd.  and  will  measure  some  222ft,  in  lenptth  aad  2(r2f&,  in 
H  will  be  capable  of  con  tain  in|^  boilerF,  engines »  djnAinos, 
^eeefionee  equal  fcq  about  9^000  h.p.j  with  spares  equal  to 
oent.  to  addition  J  and  will  supply  ahout  146^00^3  lamps  of 
f  lighted  at  one  time,  or  the  equivalent  in  other  forma 
b  or  power.  Aa  tb#  present  ratio  of  lif^hta  burninj;^  to  Hghta 
s  only  about  50  per  cent.,  it  may  be  roughly  taken  that  the 
ittmber  of  lamps  fixed  which  could  be  auppliod  from  tbie 

1  AB  at  present  proposed  would  bo  292,C>CK>.  The  maximum 
\T  of  lamps  whiob  Waterloo-street  station  can  safely  deal 
filming  at  one  time,  is  about  4H/MjO^  or,  iay,  96^000  lamps 
ftllowin^  a  proper  margin  of  spare  plant,  but  a  demand 
bo  about  66,000  lamps,  burnioj^  at  one  time,  has  been  made 
I.,  resulting  in  failure  to  maintain  the  proper  preeeure.  It 
reforo,  necessary  to  relieve  the  Waterloo -street  station  o! 
of  ite  preeent  connections  before  next  winter,  in  order  to 
%  recurrence  of  the  overload. 

JLy  be  remarked  here  that  these  dgures  as  regards  Waterloo. 
station  do  not  take  into  account  the  assistance  rendered  by 

0  accumulator  stations  at  times  of  full  load,  as  such  asslst- 

1  only  available  for  about  two  honra.  The  accumulators  are 
id  at  some  [i^riod  of  the  24  hours  when  the  load  is  light  and 
:be  engines  and  dynamos  are  not  fully  occupied ^  and^  in  the 
of  darkness  lying  over  the  city  the  whole  day  long,  oeceaai- 

the  use  o(  the  whole  plant,  iticluding  all  ressrveei  the 
alators  fail  to  be  of  any  a S:»i stance  after  about  two  hours. 
*w  plant  already  ordered  for  the  PorVDundas  station  will  be 
re  than  ia  required  to  meet  the  load  of  the  comings  winter, 
B  manufacturers  require  eo  lon^  to  make  delivery,  it  will  be 

0  consider  immediately  what  further  extensions  may  be 
ary  for  the  winter  of  1S99  ISJW.  1  have  therefore  to  recom- 
tbat  authority  be  given  to  prepare  specifications  and  to 
iee  for  tendei^  for,  at  leaat,  two  more  boilers,  engines,  and 
LOS  of  about  t,lOO  h.p.  each,  with  the  necessary  accessoriea, 

1  Port-Dundas  station,  so  that  these  may  be  ready  in  due 
This  will  lea^e  p2aut  equal  la  about  5,6<10  h.p.  to  be  here- 

rdered  for  the  section  of  this  station  uow  to  be  erected.  No 
lasas  yet  been  ordered  far  the  Pol lokflhaws- road  station, 
e  Corporation  does  not  obtain  poasesslon  of  the  site  until 
ginning  of  June.  There  is  no  reason,  however,  why  the 
I  of  the  bnildinga  and  the  manufacture  of  at  leait  a  portion 

plant — say^  2,200  h.p.^or  tbis  fltatioo  should  not  now 
loeeded  with  so  as  to  avoid  all  possible  delay  hereafter. 
,  therefore,  further  to  recommend  that  authority  be  given 
pare  specifications  and    to   advertise    for   tenders    for    two 

of  about  1,100  b.  p.  each,  with  engines  and  dynamos  of  auch 
i  si^es  as  may  be  moat  convenient,  and  also  for  the  necessary 
iriee,  I  have  likewise  to  recommend  that  an  architect  and 
uter  be  appointed  for  the  buildings  and  other  work  at  this 

next  question  to  be  considered  is  that  of  distribution.  It 
ready  been  decided  to  lay  distributing  mains  along  tbe 
burn  tramway  route  from  the  end  of  SauchichftUstreet  i*id 
nentary-road,  CuiJ  tie -street,  and  Spring  burn -road  to  the  far 
the  tramways  at  Spring  burn,  and  it  has  also  been  decided 
a  feeder  for  lighting  Hucbill  HospitaL  Tbe  necessary 
for  these  ex  tensions  have  been  ordered  i  and  are  already 
delivered.  It  is  desirable  also  to  run  a  distrihuting 
rom  Ruchill  Hospital,  past  Saracen  Foundry  and  along 
oni 'Street  to  Spring  burn,  to  join  up  the  feeding  points, 
b  may  obo  serve  to  supply  some  of  the  Poaailpark  district. 
re  Are  aeveral  applications  from  Cowcaddens,  New  City-road, 
L  George^a  Croes  district,  including  the  "  Zoo,"  which  the 
mXaon  is  already  lighting  by  means  of  temporary  plant,  it 
Qxpedient  to  lay  new  distributing  mains  in  the  upj.)er  ends 
ibAnan- street,  West  Nile -street,  and  P»en  field-street,  and 
rcaddens*  St,  George^s  Cross,  New  City -road,  and  Great 
"Q-road  districts.  As  there  is  also  a  considerable  demand 
>ttng  at  HlUhead,  It  will  be  well  to  lay  further  distributing 
^Dg  tbe  Great  Western-road  as  far  as  tbe  Botanic  Gardens 
I  some  of  the  streets  around  this  district.  To  meet  the 
d  for  light  atBridgeton  Cross,  the  dead  meat  market  in  Moore* 
mad  other  places  in  tbe  eastern  district^  it  will  be  necessary 
distributing  mains  in  this  direction  through  various  streets 
»ast  as  Bridge  ton  Cross.  On  the  south  side  it  will  be  weH 
list  dbu  ting  mains  in  some  of  the  roads  about  1*^011  ok  shields 
if  £gl  in  ton  street,  Kingston,  Gorbals.  and  Eutchesontown, 
10  in  Govanbill  and  CrosdhilK  Tbe  routes  along  whjeb  it  is 
ed  in  the  meantime  to  lay  down  distrihuting  mains  for  the 
of  ail  districts  alluded  to  in  this  report,  and  the  feeding 
are  shown  npon  the  plan  before  referred  to* 
oapital  e^^pe^diture  necessary  to  carry  out  the  works  indi* 
D  this  report  is  approximately  as  follows  : 

^i  Portr'Dundat  (already  purchased),  exclusive  of 

Inty .„ £2S,000 

ig  and  fencing  site,  and  erecting  shed  for  a  tores,  etc.  l,li<Xi 

igs  {about  2(>0ft.  square).........  .........................  31,000 

qiLai  to  totai  of  10,000 hvp..... ...»..**,,,*  135,000 

Total  for  generating  station ^  £160|500 


Mains  and  two  feeders  for  Springburn  route,  including 
distributing  main  between  PoeaiTpark  and  SpHngburn.    £14,012 

Feeder  to  Ruchill  Hospital .............................         4,850 

(These  two  items  are  already  sanctioned.) 

Mains  and  one  feeder  for  Bridgeton  district,  aa  before 

mentioned   ..,.,.....,..♦,....,..... ......        7,600 

Mains  and  two  feeders  in  8t«  Ueorge^s  Cross  district  ae 
far  as  the  Kelvin 11,600 

Dlatributing  mains  only  for  Hillbead,  no  feeder  being  at 
present  required    ...,,....,.,,..,...,.„.....,........,  .....  ......        2,000 

Ducts  only  for  street- Ugh  ting,  to  be  laid  alone  Cow- 
saddens,  New  City* road,  Great  Wostera-road,  to 
Botanic  Gardens   ...  ....,,.,..,.,.,....,......,.,......,.,.,........  950 

Branches  and  services  to  eoosumera... l,7tKi 

Meters ., ,. , 2,860 

(These  are  the  districti    which    appear    to    require    imMediate 

attention.) 

Next  would  follow  feedeis  from  Port-Dundas  to  tbe 
Waterloo-street  area  to  t^ke  over  all  the  present  light- 
ing from  Waterloo-street  Jiud  from  tbe  two  accumulator 

stations    ........ , 3^,700 

Probable  eix  tensions  of  network  in  new  and  old  districts...        8,000 

Branches  and  aervtoet  to  ooiuumet«. >....... 6,800 

Meters  .., ..,.„.. 8,426 

Total  for  distribution £^,^ 

When  tbii  point  it  reached  the  10,000  b.  p.  wEl  probably  be  fully 
employed. 

For  tbe  Pollokshaws  road  station  the  capital  expenditure  is 
estimated  approximately  as  follows  : 

Site,  exclusive  of  feu-duty  .«...,..,... ,...*.....,......,...  £5,000 

Clearing,  foncing,  etc.^  say, „.„,....... 1,000 

Buildint^s  [section  for  about  7,000  h.a]  ..................  .....  16,000 

Plant,  2,200  h^p,  (of  which  part  will  oe  reserve) 43,000 

Total  for  generating  station  , £65,000 

Distributing  mains  in  various  districts,  as  before  detailed , 

including  five  feeders  ..........................  .,.««,.,.„„..,..  £25,350 

Branahee  and  services  to  consumers.............^...... .««,,...,  3,000 

Meters 4,680 

Ducts  only,  for  arc  lighting  in  Eglin  ton -street.. 400 

Feeders  across  Glasgow  Bridge  to  relieve  part  of  present 

Water  loo  street  area..... ...........................*..,.....  vl,900 

Feeder  to  Bridgeton  Cross 5,600 

Total  for  distribution  ,^ ..........^...    £42,930 

Sftmmary  qf  Capkal  Ktpendiiurt* 

Port-  Dundas  generating  station   ......,„>.,. £  1 90,500 

Mains  connecting  to  ditto  ...>.........,...^ »....,...,.,      97,557 

i>i88,057 

PoHoksbaWB-road  generating  station  ...............      65,000 

Mains  connecting  to  ditto  .,................»<  ..^ .  ,»..*.      42^ 930 

107,930 

Total  .£395,987 

The  cost  per  hor»e- power  for  the  first  ini talment  of  plant  to  be 
put  down  in  the  Pollokshaws^road  station  is  considerably  greater 
than  that  for  the  first  instalment  to  be  put  down  in  the  Port* 
Dundas  station.  Tbte,  however,  arises  on  account  of  the  east  of 
the  accumulators  and  other acceseoria^  (which  are  tbe  iameinbotb 
ca^ea)  having  to  he  spread  over  2,200  h.p.  aa  against  10,000  h.p. 

Of  tbe  above  exj^^enditure  of  £397.987  the  approximate  sum  of 
£45,000  will  ho  rttiuired  to  pay  for  the  plant  already  ordered^ 
together  with  that  which  must  still  be  obtained  to  make  the  Port 
Dundas  station  complete  up  to  2,200  h.p  ,  a  good  deal  of  this  bein? 
necessary  e  £  fiend  itu  re  in  order  to  maae  a  start,  the  full  benent 
of  which  cannot  be  reaped  until  further  plant  ia  put  in.  Tbe 
portion  of  the  Port-Dundas  station  now  to  be  proceedect  with,  exclu 
sive  of  site,  which  is  already  paid  for,  will  cost,  say,  £31,000.  This 
building  will  be  large  enough  to  accommodate  10,000  h.p,  all  told. 
The  clearing  and  fencing  of  the  ground  are  already  nearly  com- 
pleted, and  partly  paid  for,  Tbe  new  maina  already  being  pro- 
ceeded with  are  those  in  the  Springburn  route  (iI14J)l'2j  and 
Ruchill  (£4,^50).  These  items  together  make  a  total  expenditure 
of  £94,862,  which  the  Corporation  stand  a  at  present  committed  to. 
After  tbe  Waterloo -street  station  plant  la  relieved  from  duty  it  can, 
as  already  indicated,  be  removed  to  one  of  tbe  two  new  generating 
stations,  and  for  present  purposes  it  will  be  convenient  to  con- 
sider it  as  being  removed  to  Pol lokshawS' road  station.  I  am  not 
as  yet  in  a  position  to  say  exactly  what  tbe  removal,  alteration, 
and  refixing  of  this  plant  may  coat,  but  probably  £5,(KJ0  will  cover 
it.  The  Waterloo  street  station  plant  ts  capable  of  supplying  eome 
96,000  lamps  fixed,  as  before  mentioned,  and  tbe  2,200  h  p.  of 
proposed  new  plant  for  the  Pollokshaws -road  station  will  supply 
eome  64,000  more,  thne  making  the  portion  of  the  last-mentioned 
station  to  be  at  first  proceeded  with  capable  of  supplying  some 
160fOiX»  lamps  fixed.  Adding  the  capacity  of  tbe  first  section  of 
tbe  Port-Dundas  station— vi£,,  292,0)0  lamps — the  grand  total 
which  can  be  supplied  will  be  452,000  lamps  fixed. 

The  capita]  expenditure  at  tbe  present  time  is  abouli ......  £150,000 

Capital  expenditure  proposed  in  this  report,  say.,......,.*.    396^000 

And  cost  of  removal  of  Waterloo  street  plant «.,..«        5,000 

Making  a  total  capital  expendltuFe  of. ...«..«....««.  £551,00^ 


Th«  rertfitie  per  lamp  fixed  for  U«t  year  worked  out  to  6fl.  4d. 
Although  A  reoQi^  rate  mi^ht  poAflibly  result  in  a  lower 
rovoiiue  i»er  iAmp,  thi^  will  only  be  cona4^qaont  upon  reduced 
lotftl  worKM  co«rit,  m  thAi  it  will  be  tuafo  to  ae^ucoe  that  la«t  year't 
figure!  will  hold  jj^ood  for  both  eidee  of  the  account.  It  In 
liuiood  pomiblei  or  9ven  probable,  that  a  reduced  rate  will  oot 
result  in  reduced  revenue  per  lamp  fixed,  ai  the  extensions  now 
proponed  may  roach  cuttomerB  who  bum  their  lamps  or  take 
power  for  longer  hours.  Manchester  earns  7s,  lid.  per  lamp 
nxed  on  a  rate  lower  than  ts  at  present  in  force  in  Glasgow*  The 
total  revenue  <m  452,(^MX)  tampe  died  at  da.  4d.  is  £143,0^X1  The 
total  worka  co«t<*  may  be  taken  at  40  per  cent,  of  the  revenue  n^ 
itatood  last  year,  and  would  therefore  amount  to  £57,(XK:i«  If 
d^reeiattoD  and  sinking  fund  are  taken  together  at  the  extremely 
hi)(h  figure  of  about  9  per  cent,,  aa  was  done  last  year,  the  amount 
for  this  item  will  be  £50,U()0.  lotereftt  at  .'^  per  cent,  on  £551  O^X) 
would  be  £S«)  000.  making  a  total  of  £127,^N>J.  Thia  would  leave 
n  eurplus  of  £]6,<lHX)as  a  result  of  the  year's  working.  It  need 
bardly  be  pointed  out  that  the  aureet  way  to  arrive  at  a  low  rate 
of  charge  for  the  supply  of  electrical  energy  ii  to  make  theconoern 
ae  large  as  possible,  and  it  follows  that  the  aoonor  the  capital 
especiditure  oon  tern  plated  in  tbts  report  is  reached  the  better 
ApDlicationa  for  light  and  power  are  coming  in  from  all  quarters, 
ftiKl  probably  it  will  not  be  over-ej<timating  the  demand  to  say  that 
the  year  1901  will  6nd  the  plant  cor ree ponding  to  the  amount  of 
capital  expenditure  before  detailed  fully  taken  up^  provided,  of 
course,  that  the  plant  can  be  delivered  and  tixed  in  time. 

The  recommendations,  therefore,  which  I  have  now  to  make  are 
aa  follows:  (1)  That  of  the  total  amount  (£288,057)  proposed  to 
be  ultimately  expended  for  the  purpose  of  providing  plant  equal 
to  10,000  b.p.  for  the  section  of  the  Port-T>undas  station  now  to 
be  proceeded  with,  and  the  mains  connected  therewith,  the  Cor 
poration  should,  in  the  meantime,  authorise  the  sum  of  £61, IM) 
(over  and  above  the  £95,000  to  which  they  are  already  committed) 
to  be  expended  ;  and  (2)  that  the  expenditure  of  the  before- 
mentioned  sum  of  £107t930,  for  the  purpoee  of  providing  {a)  the 
first  section  of  the  new  station  at  PoUokshawa^road,  {b)  the  first 
instalment  of  plant  therefor — namely,  2,2<X)  h.p. — and  ((')  the 
feodera  and  distributing  mains,  which  it  is  at  present  intended  to 
Uy  down  in  connection  therewith,  be  also  authorised.  The  total 
expenditure  now  proposed  will  be  spread  over  a  period  of  about 
two  years. 


LIGHT  RAILWAYS. 


HAMMERSMITH   ELECTRIC   UGHTINC  ACCOUnS 


Electric  Traction  Companv  have  succeeded  in 
the  working  of  the  projected  (lower  light  railway 
^lackpill,  near  Mumbles,  to  Port  Eynon. 
The  Midland  and  South* VVostern  Junction  Hailway  Company 
have  given  notice  of  an  application  to  the  Light  Railway  Conv 
miaeionere  for  powers  to  construct  a  line  from  their  existing 
Ludgershall  Station  through  the  pariebes  of  Kimpton,  Thruxton, 
Shiptoo  BeUiotror,  West  Cholderton,  and  Newton  Tony,  and 
thence  to  Anieebury  and  on  to  Bultord. 

The  Crreat  Western  Railway  Company  have  given  notice  that 
they  will  at  once  proceed  with  the  construction  of  the  new  light 
railway  from  I'ewsey  over  Salisbury  I*lain  to  Salisbury,  the  same 
_baving  been  sanctioned  by  the  Board  of  Trade. 

be  Board  of  Tnufe  have  confirmed  the  orders  for  the  construct- 
of  light  railways  from   the  Helston   Railway  to  the  Li^^ard 
illM^,  in  C*ornwall,  and  between  Peakirk^  in  NortbaoiptOQehire, 
nd  Post  land,  in  Lmcolnshire* 

The  Light  Railway  Commiationera  have  Informed  the  promoters 
of  the  Shepfiov  Ught  railway  that  they  will  recommend  the  Board 
of  Trafle  to  issue  an  order  empowering  the  construction  of  the 
proposed  line  from  (^ueenborough  to  Leysdown. 

The  Pen/<ince  and  St.  Just  light  railway  will  bo  supported  by 
the  former  and  op()0#od  by  the  latter  Council. 
The  application  from  the  promoterfi  of  a  profKMod  light  railway 
om  the  U.K.K.  nt  Klsenham,  through  T!iaxte^I,  Uardgeld, 
k^etherMficld,  and  Ktnchtngtield,  to  Herlingham,  for  |)ermts<«ion  to 
crote  the  roa<l0  under  the  authority  of  the  Braintree  Council  has 
been  assented  to  i  also  a  similar  application  made  by  the  pro- 
motere  of  tho  Kelvodon,  (*oggoehall,  and  Halstead  light  railway. 
Mosars.  William  Webb  and  Co.  have  given  notice  of  an  inten<led 
ppUoatioa  to  tho  Light  Rsilway  Commissioners  for  an  order 
Bftborieing  the  construction  of  a  light  railway  from  Herno  Hill  to 
nborotigb  and  elae where  in  the  counties  of  London  Surrey* 
Kmt, 

)  Glasgow  and  South* Western  Company  ia  making  applioe^ 
i  for  leave  to  oonatrtiot  a  light  railway  from  Ayr  to  (*owan  by 
\  Carrick  shore. 

The  British  Electric  Traction  C'Omi>any  have  given  notice  of 
intended  application  to  tho  Light  Kjiilway  Commiasioners  next 
Hill  for  ao  order  under  the  Light  Railways  Act,  autboriaing  the 
fllmolloii  of  eeveral  branch  lines  of  Ugbt  railways  in  Mertbyr, 
BowUlf •  and  Cefr, 

The  aurveyor  of  the  East  Sutaox  Council  will  attend  the  enquiry 

Jo  be  held  into  the  Cuokmere  light  railway  eoheioe.     The  Council 

ave  given  formal  aotloe  of  disaeoL    It  was  iteteed  that  the  obiof 

bjeoUoe  la  to  two  level  crossings,    and    although    it  was   oot 

Hesirable  that  level  ero^iiingit  should    be  multiplied,  vet   aa  the 

otical  effect  of  their  obiuciion  would  be  that  the  rauwav  oould 

be  carried  out  owing  Uj  tncreaAe*!  extienses,  they  felt  that 

rided  proper  safeguards  were  made  for  the  safety  of  the  public 

f  aliaitld  not  promd  with  their  opposition. 


The    accounts    of    the    electricity  dtpwtmeiit  of   tki 
Hammersmith  Vestry  have  just  been  iwaed.     The  ^offif 
of  current  commenced  on  June  21,  1897,  and  %kmi 
which  are  made  up  to  March,  25^  1898,  lu^ 
nine  months  only.     We  give  tho  capitnl  eccoonti 
account^  balance  sheets  and  statement  of  elfcliieti| 
sold,  etc*  ; 

Ur.                                     CaKITAL  AOQOCIIT*  i  \l 

Site  for  central  station L|7I  T  I 

Buildings,  including  approach  road  to  iteAloo   ......  9,7t^l  II  I 

Machinery  and  boilers    .....,.., 12.4117  •  J 

Mains  and  services * «i.M»*«tf*.  11,112  ^  i 

Public  lamps „.„..  tMi  U  • 

TranHformers,  motors,  eta.    ..,.,..*«.« UO  1  • 

Motors    « .,.,.... •*••.««••.«••*«  1^99  ^  i 

Electrical  instrumenta  «.,..  ,..,.,,.,,,.,».««4«^«»*«**»««**«  B*^  *^  * 
Tool^  and  implements    «*#■••••  t«««#*t«f«««»f**M**M«»«^*** 

Stores  and  miscellaneoui  ,.*••»  •.t.*..4,««ti*>>^^^^*t....  =  .>  ' 

Cost  of  mortgage  deed 5e  : 


Total  expenditure  ...►..•...* -If  €11   T  I 

Balance  of  capital  account  •^••.••fft*--^^  €il  t!  1 

£4fKM  ^  « 

Cr.  .  C       %4 

Mortgage  No.  1 .....m.  .  .»44. ^.JJ  *  • 

Mortgage  No.  2   ..^ * .- 


f  e 


Kk\  km  i.   A^^OINT. 


v4a,»  f  » 


Ur.  Generation  of  Electricity. 

Coal,  including  carriage £717  lU  II 

Oil,    wastCi    water t   and   engine  room 

stores  , -*.,...        197  17    i 

Wagee  at  generating  etatioo  ,,.»•...«...  530  11  10 
Repairs  and  maintenance— via  ,  baild* 

IngB,    £12.    tO«i.  ;  enginee*  bollera« 

etc ,     £14.     ISfl.     8d.  :     dytiemoa^ 

exciters,     etc.,     £1.     10s.  ;     other 

machinery,  tools,  inBtrumentu,  etc., 

£79.  13b.  Id .,  ..        l«J8    5    9 


ijm  II  i 


Didtnbutton  of  Eleetrieity. 
VV^agee    of     lineemen,     fitter*,     and 

labourers,.. , 93  IS    :£ 

Repairs  of   meters^  iwitches,  etc.,  on 

conaumer'a  premise* , I     »l    •• 

Ditto    of    apparatus    at  diatributing 

fltationfi 2    fi  11 


Wagee  

Arc  lampn,  car  bona,  ete* 


i'ublio  Lempe. 


8fi 

n 


5 
to 


i«»*««*«««#4*  *m  ««••*• 


Engineer's  salary 

Clerk's  salary  ......».^. •..«...#.•.• 

Stationery  and  printing   .*.^«.* 
Adrerti8ement«  .............«*,,., 

Ciooeral  eetablisbment  charsee 


Mafta^Cemeot  ExpeneesL 

£\*2A  (I  u 
t»  II  4 
97  0  to 
10  17  S 
17  12  II 


Special  charges :  itiBoranoe,  elc... 

Balance  carried  to  net  revenue  accouni 


Cr.  Private  UciiaaK. 

Sale  of  current,  September  uuarter, 

iHi)7  ..,  ^ .^ *- -  «a  li  t 

UUto,  t)eoember  quarter,  1§97 9ft8  U    1 

Ditto,  March  c|uarter,  lH9H ^^    1^72    1    t 

Public  LMitlii|r< 
Arc  lamp,  December  t|iiaiterv  tfl97.».       4ll9    : 
Ditto,  March  quartpr,  18a(i^....^«^«.        189    7    • 


a;<F:7  •  « 

1,411  II  • 


Charges  .for  aftl>indiBtt  private  latt|ie 

London  ftod  LaooaeliTre  Fire  OfBee  r«  leeeei 


Quantity  generated  In  Board  el  Xrede  ttoif • 


^il  ft^ 


Quantity  \  Public  Umpi 
«old,      jf  Private 

Quantity  used  on  worki    

Tt>ti*l  ^liMhtUy  a<vNio«ted  for 
V'.i  'v^  fer  ..^ 

\i  i^vcu  mnAiuiuixi  ^i*||.'ply 
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Balanoe-Sheet. 

Liabilities.  £        s.  d. 

London  County  Council—Mortgage  No.  I 1.638    0    0 

Mortgage  No.  2  .« 37,715    0    0 

89.353    0    0 
Redemption  of  debt — amount  redeemed  to  date 953    0    0 

40.306    0    0 
Sundry  creditors :  one  year's  interest  on  mortgage 
debts  and  repayment  of  principal,  £2.113.  58.  5d.; 
on  open    accounts.   £568.   2b.   3d.  ;   deposits  rt 
installations,  etc.,  £4 2,685    7    8 

£42,991    7    8 

Assets.  £        s.  d. 

Amount  expended  for  works    39,614    7    9 

Sundry  debtors :  private  lighting,  £1.238.  17s.  Id.; 

public  lighting,  £489.  7s.  6d. ;  on  open  accounts, 

£10.  4s.  8d 1,738    9    3 

Stores  in  hand  :  coal.  £73.  17s.  6d.;  carbons,  etc., 

£28.  15s.    ^ 102  12    6 

Csth :  on  capital  account,  £691.  12s.  3d. ;  on  revenue 

ftcoonnt,  £145  836  12    3 

Balance,  deficiency  to  date  699    5  11 

£42,991    7    8 


COMPANIES'  MEETINGS  AND  REPORTS. 


WEST    INDIA    AND    PANAMA    TELEGRAPH    COMPANY, 
LIMITED. 

The  report  for  the  half-year  ended  Dec.  31  states,  according  to 
the  Times,  that  the  amount  to  credit  of  revenue  is  £32,228,  against 
£34,053,  for  the  corresponding  half-year  of  1896,  and  the  expenses 
hare  been  £19,772,  against  £21.398,  leaving  a  balance  of  £12.456, 
which,  with  £1.243  brought  forward,  and  £1,000  transferred  from 
raerye  account,  makes  a  cotal  of  £14.699.  It  is  proposed  to  pay 
a  dividend  on  the  ordinary  shares  of  6d.  per  share  (free  of  tax), 
leaving  £721  to  be  carried  forward.  Owing  to  the  financial  crisis 
throagh  which  the  Leeward  Islands  are  now  passing.  Antigua  and 
StKitts  have  reduced  their  subsidies  from  £800  to  £600  each 
for  the  current  year.  Notice  has  also  been  received  from  the 
Government  of  Jamaica  that  the  subsidy  of  £2,000  per  annum. 
bitherto  paid  by  this  Company,  has  ceased  from  March  31.  The 
noeipts  of  the  Company  for  the  half- month  ended  April  30  were 
£3,717.  against  £2.229  in  the  previous  year. 


EASTERN  EXTENSION  TELEGRAPH  COMPANY. 

The  ordinary  meeting    of    the  Eastern   Extension   Telegraph 
Company  was  held  on  the  11th  inst  at  Winchester  Hoase. 

Hie  liarqiils  of  Tweeddale,  who  presided,  moved  the  adoption 

of  the  report.     He  said  the  gross  re  venae  for  the  past  half-year 

Amounted  to  £275,142.  or  a  decrease  of  £50.263,  caused  partly  by 

A  falling  off  in  the  Australian  traffic  and  partly  by  reductions  of 

Uriffl     The  woi  king  and  other  expenses  amounted  to  £102  844. 

^owin^  a  decrease  of  £3,426.     The  usual  interim  dividends  had 

been  distributed,  making  a  total  of  5  per  cent.,  and  a  bonus  of 

4a.  per  share  ^ould  bring  the  total  up  to  7  per  cent,  for  the  year. 

The  extension  from  Manua  to  the  iblands  of  Panay,  Negros,  and 

C^u  had  been  completed  to  the  satisfaction  of  the  Spanish  Govern- 

>iEient,  and  the  cables  opened  for  traffic.     Unfortunately,  however, 

Uiroogh  a  further  outbreak  of  the  rebellion  in  the  Philippines  one 

of  the  new  stations  in  Cebu  (Tuburan)  had  had  to  be  abandoned, 

^od  it  was  reported  to  have  since  been  entirely  destroyed.     The 

Uncertainty  of  the  land  lines  between  Bolinao  and   Manila  had 

long  been  recognised  by  the  Government  and  the  mercantile  com- 

tkionityof  Manila,  and  many  proposals  had  been  made  from  time 

^  time  for  improving  it,  but  without  any  practical  result.     A 

Contract  had  been  entered  into  for  cutting  the  Hong  Kong  cable 

te  Bolinao,  and  extending  it  direct  to  Manila  in  return  for  certain 

Qonceesionary  piivileges.    This  work  was  carried  out  within  a 

fortnight  of  the  contract  being  signed,  and  the  Bolinao  station 

muiA  staff  removed   to  Manila.     Soon  after  they  had  started  to 

^)erate  from  Manila  hostilities  broke  out  between  the   United 

WKDidi  Spain,  and  on  Monday,  the  2Qd  inst.,  at  8  p.m.,  the  cable 

'^ras  suddenly  interrupted  close  to  Manila.     The  Company  was 

^idvised  that  it  was  intentionally  cut  by  the  Americal  admiral,  and 

%i  that  proved  to  be  the  case  the  American  Government  would 

^ioubtless  compensate  the  Company.      Communication   between 

34anila  and   Hong  Kong  would  not  be  restored,  be  was  afraid, 

^^tntil  the  Company  was  in  a  position  to  repair  the  cable  and  until 

fleece  had  been  restored. 

The  report  was  canied 


4)SWESTRT  ELECTRIC   LIGHT  AND   POWER  COMPANY. 

The  annual  meeting  of  this  Company  was  held  last  week,  Mr. 
X.  Bremner  Smith  in  the  c  hair. 

The  Glutfniuui,  in  moving  the  adoption  of  the  report  and  state- 
ment of  aocounte.  said  the  net  profit  that  year  was  £134.  4s.  9id. 
After  the  pavment  of  £15  as  the  nucleus  of  a  reserve  fund,  and 
tte  divldaoa  of  7\  jpec  o^nt,,  there  wopld  still  b9  le^t  a  small 


balance  to  be  carried  forward.  Last  year  their  sale  of  current 
amounted  to  £326  ;  this  year  it  was  £514,  or  at  the  ratio  of  16  to 
21.  The  directors  would  encourage  anyone  who  wished  to  take 
current  for  a  motive  power  by  meeting  them  in  various  ways.  The 
dividend  was  2^  per  cent.,  while  last  year  it  was  3  per  cent.  The 
latter,  however,  was  for  15  months'  working,  which  came  to  £2.  8s. 
for  the  year.  This  year  they  were  given  £2.  10s.  In  regard  to 
the  increasing  use  of  the  light,  he  might  say  he  had  already  had 
the  order  to  put  it  in  a  church  in  the  town,  ahd  he  hoped  before 
they  met  again  to  have  it  in  three  of  the  chapels. 

The  report  and  dividend  were  adopted,  and  Messrs.  Corrie  and 
Smith  were  re-elected  directors. 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES. 


CONTRACTS  OPEN. 

Bray.—The  Commissioners  invite  tenders  for  the  supply  of  the 
materials  required  at  their  electricity  works  for  the  ensuing  year. 
Tenders  by  June  6. 

Sunderland. — The  Corporation  invite  tenders  for  the  supply  of 
piping,  water-softener,  etc  Tenders  by  May  27.  Full  particulars 
appear  in  our  advertising  columns. 

Bury  St.  Edmunds.— The  Town  Council  invite  tenders  for  the 
supply  and  erection  of  plant.  Tenders  by  June  13.  Full  par- 
ticulars appear  in  our  advertising  columns. 

Coventry. — Tenders  are  invited  by  the  Town  Council  for  the 
supply  of  mains,  lamps,  apparatus,  etc.  Tenders  by  June  7.  Full 
particulars  appear  in  our  advertising  columns. 

London.— Tenders  are  invited  for  the  supply  of  calcium  carbide, 
delivered  free  in  London,  10  tons  or  more  weekly.  Apply  to 
Carbide,  care  of  Bates.  Hendy,  and  Co..  81.  Cannon-street, 
London. 

Blaekbnm.— The  Committee  of  St.  George's  Presbyterian  Church, 
Blackburn,  invite  tenders  for  electric  lierhting.  Specification  and 
plans  may  be  obtained  by  depositing  £1.  Is.  with  the  consulting 
engineer,  Mr.  John  McLellan,  50.  Northgate,  Blackburn,  before 
17th  inst. 

Madras.— The  Secretary  of  State  for  India  in  Council  announces 
that  the  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
Engineer  for  Irrigation.  Madras,  for  the  utilisation  of  water 
power  of  the  Periyar  Lake  has  been  extended  from  Oct.  31.  1897, 
to  July  1,  1898. 

Madrid. — Tenders  are  invited  for  the  construction  and  working 
of  an  electric  cable  between  Cadiz  and  Havana,  vid  Teneriffe  and 
the  island  of  Vieques.  The  deposit  required  is  150,000  pesetas. 
Specifications,  etc.,  are  to  be  obtained  from,  and  tenders  addressed 
to,  the  Colonial  Office.  Madrid,  by  May  16. 

Boolidale. — The  Guardians  of  Rochdale  Union  have  under 
consideration  the  advisability  of  lighting  their  workhouse  with 
electricity.  Persons  desirous  of  submitting  specifications  and 
tenders  for  the  same  are  invited  to  send  their  names  and  addresses 
in  writing  to  Mr.  R.  A.  Leach,  clerk,  Union  Offices,  Townhead. 
Rochdale. 

St.  Helena  (Lanes  ). — The  Health  Committee  invite  tenders  for 
the  erection  of  destructor  ehed,  new  pail  shed,  electric  light 
engine-house,  chimney,  weigh-house,  offices,  etc.  Plans,  etc.,  may 
be  obtained  on  and  after  May  6  on  application  to  Mr.  Geo.  J.  C. 
Broom,  M.I.C.E..  the  borough  engineer,  on  payment  of  £1.  Is., 
which  will  be  returned  on  receipt  of  bona  fide  tender.  Tenders 
by  May  25. 

Newport.  —The  Corporation  invite  tenders  for  the  construction 
of  tramways,  laying  wood  and  granite  paving,  and  other  incidental 
works,  in  accordance  with  plans  and  specification  prepared  by  the 
borough  engineer.  Specification,  etc.,  may  be  obtained  from  Mr. 
R.  H.  Haynes,  borough  engineer.  Town  Hall,  Newport.  Mon., 
upon  payment  of  £5,  which  sum  will  be  returned  upon  receipt  of  a 
bona  fide  tender.     Tenders  by  10  a. m.  on  19(h  inst. 

Darwen  (Lanes.). — The  Corporation  invite  tenders  for  the  erec- 
tion and  construction  of  the  various  buildings  comprised  in  the 
new  electricity  supply  works,  and  also  for  the  tall  chimney  to  be 
u«ed  in  connection  with  the  proposed  refuse  destructor  and  works, 
in  Robin  Bank  road,  Darwen:  (Ck)n  tract  No.  1)  buildings,  etc.; 
(2)  chimney  shaft.  Specifications,  etc.,  may  be  obtainecf  at  the 
offices  of  the  Borough  and  Electrical  Engineers,  where  also  plans 
of  the  site,  buildingp,  and  chimney  may  be  seen  during  ordinary 
office  hours  on  payment  of  £2,  which  sum  will  be  returned  on 
receipt  of  a  bona  fide  tender.  A  separate  tender  must  be  sent  in 
for  each  contract.  Tenders  must  be  delivered  at  the  Town  Clerk's 
Office  by  12  noon  on  26th  inst. 

Victoria  (Aaatrali«). — Tenders  are  invited  by  the  Council  of 
the  city  of  Hawthorn  for  the  supply  and  erection,  or  for  the 
supply  only,  of  :  (Section  A)  buildings  only ;  (B)  boilers,  water- 
heater,  pumps  ;  (C)  engines,  dynamos,  switchboard,  mains,  sub- 
mains,  transformers,  meters,  arc  lamps,  insulators,  testing 
instruments  ;  (D)  supply  of  poles  and  their  erection  ;  running  of 
the  plant  for  three  years.  Specifications  and  forms  of  tender  can 
be  obtained  at  the  office  of  the  Agent-General  for  Victoria,  Lieut. - 
General  Sir  Andrew  Clarke.  G.C.C.M.,  Victoria  Office  15, 
Victoria-street,  Westminster,  London,  S.W.,  on  payment  ol 
£1.  Is.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Sealed  tenders,  endorsed  "Tender  for  Electric  Lightmg,"  and 
addressed  to  the  Mayor  of  Hawthorn,  Victoria,  AuetraUa,  on 
June  24,  at  5  p.m, 
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DiAttB. — Tbe  Corparmtion  of  Dablin  invite  tenders  for  the 
•npply  of  the  followUf;  electric  mains  and  apparatus  t  (1)  hi^h- 
MOMOQ  feedem  and  low  leniton  diJitributor?,  l&id  and  jointed 
oeiBpl^te  on  a  iioitd  flVMtem,  not  including  roadwork,  but  including 
tb»  eonoectinfr.tjp  of  ejcintint;  consumers  to  tbe  new  fyeteoa  of 
Bialn«  ;  [2)  transformers  (2fikw.  to  50  kw.,  about  700  kw,  in  all), 
with  instruments  and  ap^varatus  in  »ubBtation«  erected  and  fitted 
SfieoificationB,  etc.,  can  be  obtained  of  the  City 
r,  Ctry  1I«II,  Dublin,  on  payment  of  a  deposit  of  £1.  1«. 
^eaeb  f»(>ecification,  which  wOl  be  returnable  on  reoeipt  of 
fpecificaiion,  aconmiunnied  by  bona  6de  tender.  Drawings  can  be 
iofipocted  and  other  information  obtained  either  at  the  ofBce  of 
"be  City  Engineer  or  at  that  of  Dr.  A  B.  \V*  Kennedy,  17, 
hctofia*ftreei,  Wo^tmin^ier  Tenders  are  to  be  «^ent  to  the  Town 
fk  by  111  a.m.  on  23rd  inst.  Tenders  will  only  be  considered 
bieb  are  sent  in  by  drms  who  have  alreaiy  carried  out  the  claaa 
f  work  required  upon  a  large  acale. 

RESULTS  OF  TEKDERS* 

I'd.  — The  Watch  Committee  have  accepted  the  following 
^tenders  for  erection  of  new  fire  and  police  etation  in  Weeibar : 
Bb*  Hon,   and   Bi)rifin,  build in^^  £6,568  ;    Wright   BfO!»,,  heating 
iptmratu.^,   £101  ;    Electric  Light  and    Power  Company,   wiring, 

Waterloo  (Lanes,).— Tbe  Duitrict  Council  have  accepted  the 
tender  of  Mee«r»,  Waring  and  GilloWf  Bold^street,  Liverpool,  at 
£157.  for  wiring  and  all  fittino^fl  neoeeeary  for  an  electric  light 
inBtallatioQ  to  the  Town  Hall,  Watprloo, 

LoBdon    If.W. — The   Veetry  of   St,   John^    Hampetead.    have 
eived  the  following  tenders  for  new  fireproof  floor  and  sundry 
at  the  electric  lighting  station  in  the  pariah   stoneyard^ 
I  road.  Flnchley  road.  X.W,  : 

r  Thompson,  70,  Heath-street,  N.W .,..,£625 

IT.  FIrtwer,  Gleutwnrth-»^tr*^6t,  N,W... , 593 

K  A.  Yerbury  atjd  Sons.  WV«i  Eud  laos.  Kilbuni,  N.W.  (accepted)    672 

W*— The  following  tenders  have  been  received  for 
anltary,  decorative,  and  electric  lighting  works^  etc.,  at  101, 
JibHdge-roft^i,  Eding,  W.,  for  Mr.  Geo.  Harris  : 

Ldams  and  Johnson *..... £298  11    0 

B   Bockarid^e   ., 258    7    0 

Slog. ..o 264  10    0 

"  J.  Corpe,. 213    0    0 

Oonstrj  — '^be  City  Council  have  received  the  following  tenders 
for  wiring  the  new  police  buildings  for  tbe  electric  light : 

nil  and  Wsrd.  BirmiDghani  .. «»«. £230    0 

ke  and  Oorham,  London 216  10 

^eritys,  Limited.  Birmiiighsro      ., 197  10 

DobsoDs  and  Curtis  Bros,,  Limited,  DubUn 187  17 

'Ooven(ry  Gas  Pitting^  Ac.  Limited ,,-,     170    6 

W.  Taaker  and  f^ons,  Limited,  Ooveotry  (accepted) 161  15 

l#oa4on«  X  C  —  The  Rot berhi tbe  Vestry  have  received  the  foL 

lowing  tenders  for  the  erection  of  refuse  destructor  buildings, 

iooUned  roadways,  engine-bouse,  disinfeoior  buildings,  and  other 

[irorktin  connection  therewith  at  their  wharf  premises,  Bother- 

I  hithe  street : 

[Oetieml   BtiUder^    Limited,    Southampton-row,   W.C. 

(aoospfced). £3,400    0    0 

H.  Knight  and  Snn,  Chestnut  row,  Tottenham     3,933  10    6 

J,  8.  Johnnon  and  Hon,  Leicester    ,. , 4,C)64    6    7 

Colwyn  B*y. -The  Urban  District  Council  have  reoeived  the 
I  following  tenders  for  the  propoeod  electric  lighting  of  Colwyn  Bay 
I  »nd  Colwyn  : 

Das  plant.  Steam  plant 

'  Bekeralsy  and  Co  ,  Manchester *«.  £1,971    .,£2,101 

B.  ThoniM.  ManchivBtfr .,«  ..  1,460  .,...,..  1539 

I  British  Iniutatwl  Comnany,  FreMM»l 1.607 1  689 

Calvert  and  C>..  Msucbratsf  ....,.M«t«.P*-.  1.306     1,415 

and  Co.,  South j»ort   ,.., 1,398     1,413 

nenM  ainl  0>,,  Wentniiniiier    ,,.,  , 1.723 1,853 

land  Piji^r,  WewtuiitiHler .  1,684     1,784 

j;  Mills  and  Co.,  Salfurd I,6d4  ..„.,...  1  807 

s,  Son.  and  Co.,  Shrewsbury 1.870 2,008 

Lung,  Wharton,  an!  l^.-wi.    Tendon    1.661 1,764 

Brook,  Hint,  and  C „.  1510    1.627 

Crompton  an<l  Co. ,  L                 mion.. 1,635    .. 1,707 

DoontMHi,  Bar1>«r,  aua  Gi>.,  JkUudiSstM       ,.  1,530     1611 

J.  MaJtwell  and  8oo«,  Dundre    1.490  ........  1  584 

J.  rx)max,  Kendall,  and  Co.,  ManchesUr 1  769 1.864 

0.  nilland  Oo,  Manchf.ter   , 1.522  ..  .  1,654 

Bhotl*^  W  '   ♦  ■    nnl  Co..  Brs^lford..... 1.431 1.691 

Walsall  F                  wpaiiy,  Walsall    .,.„„ 1,645 1648 

Bolshaw  »                 HniKr    , 1,904     2  034 

W.  Lucy  and  a..,  Oxford 1,478    1,609 

Connisson,  Burl vn.  and  Co.,  Liverpool 1,474 1699 

Lightfoot  Bros,.*M4nchpatef 1,425    1.541 

«r.  Haines  and  Co  ,  Liiuited.  Liferpool. 1,577 1,761 
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Wevtem  and  BrmxtliaA  Telegrfti^ti  CompftiLy. — The  directors 
of  the  Western  and  BraK&lian  Tele^'fa|jh  Company,  Limited, 
have  decided  to  recommend  the  payment  of  0«  SM.  per  share, 
making,  with  the  interim  dividend  paid  in  November  last,  a  total 
aiatjrlbuUon  of  3i  per  cent,  for  the  year  IHirr.  and  £5,00<>  Is  placed 


Ilk  per 
fimdi. 


The  reoeipta  of  th«  Com^tany  for  tbe  pael 


BUSINESS  NOTES 

Brighton. —The  matter  of  Volk*»  rati  way  wiii 

Council  at  their  next  meeting. 
Baalngst^ke  — At  a  special   meetiag  of    ihm  ComII  il 

decided  to  apply  for  piowers  to  ligbi  tht  harouifk  ^  <  * 
Grlmaby.— Tbe  Cooncil  h«ve  decided  to  Apply  to  the 

for  authority  to  inatal  a  telephone  servm  OH  WBaU  «l 
Peraonal  — The  Right  Hon.   Lord    KOhmmt^  W 

board  of  directors  of  tbe   BHtlah    El«eMe   TfrnetioB 

Limited. 
Haekney.— The  Vestry  have  granted  ioueasoJ  «!■ 

engineer     and     electrician,    ae^stant     osiginosr,    maA 

electrician. 
lft»tlock  BatlL— The  Urban  District  Cosim»1  Iww  i 

take  steps  in  opposition  to  the  BUI  being  procnolod  by  the  < 

Power  Distributing  Company. 
Welder  liamp ton. —The  Town  Conni^l  liare 

of  the  Li^htirig  Committee  with  regard  lo  ft  n 

for  the  ?ypply  of  electrical  energy. 
Blackpool,— Electric  energy  from  the  triMnwaf  i 

•supplied  to  applicants  for  motive  power  ptttpoeoi  nfti 

The  plant  is  about  to  be  increased  to  the  OJtIoot  of  l,Q 
Dew ebniT.— Electric  trams  to  oonnoot  AOttft  ^  titt  i 

districts  and  Dewsbury  are  siill  being  agiialcd  for. 

lives  of  still  another  company  surveyed  Uw  pcopoeed  i 

week. 
Hampstead.  — Tbe    Vestry    baa    just   ooatplMl 

lighting  by  arc  lampe  of  Haveretoek^bfll  and  **' 

stead.     Tnere  is  now  an  unbrokeo  lino  of  pi 

from  Oxford  street  to  Heath  street.  Hare  pel  eod, 
Hyde.— In  the  year's  estimate  £11X1  are  iacladod  to 

preliminary   expenses   in    connection   with   tbo  olaatf 

scheme.     The  Council  have  accepted  tj&e  tensa  of  ||« 

Clirehui^h,   and   SiUar   as  consnlting  eleotrioat 

Corporation. 
Liitott.--Tbe  Electric  Lighting  CotntnlUM  of  1^1 

Council,  accompanied  by  tlie  town  clerk  <Ur»  G.  Sifl)* 

borough  engineer  (Mr.  A.  J.  L.  EvaoaK  havo  paid 

Brighton    for   the   purpose  of    inspecUi^  iba 

installation  there. 
HammarsmltlL— The  Vestry  have  doddod  la  odv 

pupil  who  must  have  had  at  least  two  Tear*'  nloelHoi 

an  approved  technical  coflege.    The  Mdl  fMip^  i»  l9  pej  n  | 

of  £14X1  for  one  year,  of  which  £.15  will  go  to  iha  aHjlMir 

to  the  a?8istani  engineer. 

SwiatOA.— A  meeting  of   the   ratepayer*  waA  Md  h 
regarding  a  resolution  parsed  by  the  UoaoeU  loe«ppQtta| 

opposing  the  Bill  of  the  Electric  Light  DblHbatuif  Co 

deposited  in  Parliament.  A  resolution  aanctkioiag  lot  i 

in  support  of  the  petition  against  the  BiU  m 
Afrioaa  Telagraplui.— The  Marqub  of 

a  telegram  from  Captain  Daly  annonnciiig 
munication  was  established  between  BlaatfTt  isd  Vm 
message,  dispatched  at9.3ila.m.,  was  rectlvod  \m  f 
and  had  therefore  been  lees  than  two  hoarv  In  I 

Crowe  —Tbe  Electric  Lighitnt?  CommltlaoV  to 
enouiries,  made  with  a  view  to  xn  inatall 

light  for  the  boroogb,  rooomni  a  tbe  Iowa 

write  to  Prof.  Kennedy  and   Dr.  ilo-jkiuaon  to  inHia  | 
estimates  for  the  work.     The  Town   C*ouncU   baw 
report. 

Baatlioitrtia.— In  reference  to  our  note  taat  waok  witfc  i 
to  the  public  lighting  in   Eastboome«  Mr.  W.  C.  C 
20,  Burkler^bury^  E.C,  ha^  been  appolfitod  to  adrlsai 
tion«     We  understand  that   tbe  nneoiien  lnv«»lvei 
refuse  doetmotor  in  oombinatloo  with  aaoslanaivv  all 
scheme, 

BlioredHeli  — At  tbe  last  meeting  of  tba  Veetr^  it  wee  i 
that  Me««rn.  Man  love,  Alllott,  and  C-o.  bad  applied  far^J 
intitalment,  and  the  csonsultiog  engiofor  reported  T 
due,  but  the  Lighting  Committee  adbared  to  i^ 
retain  that  sum  pending  the  completkMi  of  Iho  i 
Vestry  approved. 

Kotttngliani  .—At  the  last   meeting  of  ilie  Na 
Council  the  scheme  for  electric  traiawaya  wae  *" 
The  report  of  the  Tramwaya  CocofoitUMi  reoo 
head   principle  of   aleotrio  t^aetiOQ  and  1^ 
various  ex  ten  A  ions  of  Uie  esasUng  Uacik  a^  a  ooei  ef  £|B^4 
read  a  second  time. 

XdvetyeoL— Tbe  Corporatioo  Tramway  I 
have  decided    to   otder   for    um   oo   tba 
tramway  U  electric  eafe  from  Germany    ea^ea'el  tl»  i 
and  seven  of  the  ^  i—  u^Sn  type,  with  tyaUete  la  i 
with   their    tti  aeeofDOMsdaia  10   pmM 

)nten<ted  to  orH«  l>  oain  from  Amarica. 

Dudley.  —At  the  last  meeting  of  the  Towa  Co« 
^aui  that  he  had  visited  with  a  depatatkm  Uw 
utation  at  Worcester.     The  eagineer  kfadly  gave  i 
able  information,  and  tbe  raeaii  of  tiMir  vieil  woaki  I 
in  a  report  and  preeeoied  to  tbe  eommittaa    Gbae 
tboogbt  that  further  etport  miefiiftii  oagbi  to  be  i ' 

Oaatertaiy.— Tbe  new  ijeteiii  ol  el 
put  to  a  teat  and  prooooocod  a  greafc  mgmam.    U 
a  groat  improvement  upon  the  naaaibm 
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%  maroons,  etc.,  of  past  times,  which  created  just  vh&t 
required — viz.,  an  impeding  crowd.  Those  who  watched 
a  of  the  brigades  were  especially  struck  by  this  fact. 
leid. — The  Chairman  of  the  Electric  Lighting  Committee 
the  quarterly  meeting  of  the  Town  Council  that  Messrs. 
nd  Co.,  of  Leeds,  had  delivered  the  two  engines,  and  one 
I  fixed  and  was  working  to  the  entire  satisfaction  of  the 
»e,  and  the  other  was  being  fixed.  Some  connections  were 
ukke,  but  that  was  only  a  matter  of  two  or  three  days' 

rflald. — A  committee  of  the  whole  Council  have  under 
ktion  the  following  resolution:  "That  this  Council 
>  the  advisability  of  applying  mechanical  traction  od  the 
ram  ways,  and  that  it  be  an  instruction  to  the  Tramways 
ee  to  have  estimates  prepared  for  the  work,  and  preaent 
»oncil  at  the  next  monthly  meeting,  bearing  in  mind  any 
Dt  additions,  and  the  necessity  of  providing  workmen's 
}  nominal  rates." 

—The  convener  of  the  Electric  Lighting  Commictee  of 
wn  Council  last  week,  in  presence  of  a  large  company^ 
began  the  work  of  introducing  the  electric  light  inro  the 
f  picking  out  the  first  shovelful  of  earth  at  the  foot  of 
dk.  Immediately  after  the  ceremony  work  was  at  once 
ed,  and  by  five  o'clock  about  a  hundred  yards  had  been 
e  Kirkgate  below  the  channel  at  the  footpath.  The  cost 
lole  undertaking  is  estimated  at  about  £30,000. 

»!.  —  Messrs.  S.  Z.  de  Ferranti,  Limited,  late  of 
9ase-square,  London,  have  now  transferred  the  tnanu- 
F  meters  to  their  new  works  at  HoUinwood,  Lancashire. 
Ion  works  ere  closed,  but  a  depdt  has  been  opened  at  29, 
i*'Sqaare,  Clerkenwell,  for  dealing  with  their  meter  buei- 
ondon  and  the  South  of  England.  All  oommunicationt 
iu^tnct  should  be  addressed  to  St.  John*s-Fquare.  The 
;  business  will  be  dealt  with  from  HoUinwood. 

lam. — The  Works  Committee  of  the  District  Board  oF 
bve  under  consideration  a  letter  from  the  Board  of  Trade 
ig  a  copy  of  a  letter  which  they  had  received  from  the 
th  and  Greenwich  District  Electric  Light  Company  aekin^ 
saioh  to  supply  energy  on  the  alternating-current  system 
portions  oi  the  area  prescribed  by  the  Black  heath  and 
h  District  Electric  Lightiner  Order,  1897,  as  lie  outside 
supplied  by  the  London  Electric  Supply  Corporation 

-The  Local  Government  Board  have  intimated  their 
notion  to  the  borrowing  of  the  sum  of  £4  452  for  electric 
)arposes.  The  Board  deducted  from  the  amount  of  the 
tioned  the  items,  £323.  Os.  lOd.  and  £62.  39.  9d.,  represent^ 
!tively  costs  incurred  in  opposing  the  provisional  order  and 
Aon  of  Prof.  Kennedy's  fee  for  report  to  the  Board  ot 
on  the  company's  undertaking,  as  it  would  be  contrary 
ictice  of  the  Board.  Altogether  about  £55,000  have  now 
owed. 

U«t.— The  Edison  and  Swan  United  Electric  Light 
,  Limited,  have  forwarded  to  us  a  copy  of  their  price- 
ews  and  terminals.  This  is  a  most  useful  one  to  all  »ma.]\ 
aring  electrical  engineers  or  contractors  for  electric  I  iff  hi 
>ns.  The  various  terminals  and  connectors  illustrated 
ed,  but  the  company  are  quite  prepared  to  quote  for 
Me.  The  screws,  per  se,  are  listed  for  both  the  British 
m  and  Whitworth  standard  threads  in  a  great  variety  of 
ad  shapes  of  head. 

aL — We  understand  that  Mr.  Fred  J.  SatchweU  has 
lis  position  as  manager  to  Messrs.  Mackay  and  Mackay, 
mp  makers,  Bermondsey,  having  been  appointed  super- 
in  Mr.  Hiram  S.  Maxim's  electrical  laboratory. — Mr. 
dyer,  traffic  manager  of  the  City  of  Birmingham  Tram- 
ipany,  who  has  been  appointed  general  traffic  euperinten- 
or  the  British  Electric  Traction  Company,  London,  has 
mted  with  a  handsome  gold  watch  by  the  members  and 
9  Birmingham  Company. 

—At  the  monthly  meeting  of  the  Police  Commissioners, 
tee    of    the    sub-committee    on    electric   lighting   were 

of.  The  committee  recommended  the  Board  that  the 
steps  should  be  taken  to  put  the  powers  possessed  by 

to  provide  electric  lighting  and  power  in  force,  and  that 
itted  to  the  sub-committee  to  consider  the  matter  and 
:  with  recommendations  as  to  the  system  to  be  adopted, 

be  chosen  for  the  works,  and  all  other  matters  necessary 
Tying  out  of  the  scheme. 

(e-oii43ea.— A  Board  of  Trade  enquiry  as  to  the 
)f  a  provisional  order  to  this  seaside  health  resort  is 
i  at  the  end  of  the  present  week.  The  town  is  peculiar, 
ae  the  majority  of  the  strt^ets  are  not  maintained  by 
authority,  but  by  a  private  firm,  who  also  runs  the  ^as- 
^e  understand  that  the  gas  engineer  estimates  that  at 
electricity  at  6d.  per  Board  ot  Trade  unit  will  be 
^  to  gas  at  16i.  8d.  per  1,000  cubic  feet.  Mr.  W.  C.  C. 
I  is  1^ vising  the  local  authority. 

m.  — The  Finance  Committee  have  reported  to  the  Town 
At,  after  considering  the  letter  from  the  National  Tele- 
ipsoy  suggesting  that  negotiations  should  be  reopetied 
le  Corporation  and  the  company  with  the  view  of  afford* 
Utter  facilities  for  reconstructing  its  plant  on  the  twin- 
n,  and  mostly  underground,  they  did  not  see  their  way  to 
i  that  negotiations  should  be  reopened  with  this  view* 
rar  of  the  National  Telephone  Company  has  requested 
m  with  the  Council,  which  they  have  agreed  to  grant, 


Glaagow.— The  Electricity  Committee  have  recommended  the 
Tcwn  Council  to  appoint  Mr,  John  Christ  is,  of  Londonderry,  as 
fitation  engineer,  and  Mr.  J,  C.  A.  Ward,  of  St,  Pancras  mains 
department,  to  the  poet  of  mains  superintendent.  The  appoint^ 
ment«  wiU  come  up  for  confirmatton  on  the  19th  inst.,  but  we  are 
informed  that  the  committee  was  unanimous  in  both  cases,  and  so 
there  is  no  reason  to  fear  that  the  Council  will  do  otherwise  than 
confirm  the  appointments.  The  Board  of  Trade  have  refused  to 
grant  a  provisional  order  to  the  North  British  Electricity  Supply 
Company  for  the  supply  of  Greenock^  Port-Glasgow,  and  Gourock, 

Bt.  ICaryUtiontt. — At  the  meeting  of  the  Vestry  on  the  12th  insfc*, 
a  report  was  received  from  the  Electric  Lighting  Committee 
recommending,  with  regard  to  the  Vestry *s  disapproval  in  respecb 
of  the  Uyiti^  of  c<i«t-iron  conduit  from  the  Metropolitan  Electrio 
Supply  Company's  Manchester- square  station  to  Mar yle bone- 
piwpage,  and  thence  to  Rath  boo  e-plac^  station,  that  the  Board  of 
Trade  be  informed  that  the  Vestry  are  now  prepared  to  withdraw 
their  opposition  provided  that  the  extreme  outside  width  of  the 
conduit  at  wideet  point  does  not  exceod  lO^in.,  and  that  the  line 
of  route  thereof  be  aa  defined  npon  plan  prepared  by  the  Vestry's 
surveyor, 

MentrOM.— The  Burgh  C/ommSsBioaers  have  decided  to  purchase 
an  electric  water- level  for  Kinnaber  waterworks  at  a  cost  of  £25. 
The  Ai^ylum  House  Committee  have  agreed  upon  the  renewal  of 
the  electric  lighting  plant  of  th©  main  building  of  the  institution. 
The  report  of  Mr.  Voung,  engineer,  Glafigow,  has  been  cunBidered, 
and  on  his  sdggeetion  it  has  been  agreed  that  the  type  of  engine 
Bhoatd  be  the  BelUss*  The  offer  of  Messrs^  W.  Dickson  and 
Co.,  Glasgow,  to  carry  out  the  inBtallation,  and  that  of  Messrs.  P. 
BisBst  and  Son,  Aberdeen,  for  the  supply  of  a  new  boiler  to  the 
Inslitntion  have  been  accepted.  The  contract  prices  were  not 
mentioned. 

ttatlmtliie*.— A  report  of  the  Electric  Lighting  Committ«ei| 
which  was  adopted  by  the  Town  Commissioners  at  their  lost 
meeting,  stated  that,  referring  to  the  extent  of  the  obligation 
thrown  on  the  tramway  company  by  the  fifteenth  section  of  the 
Etectric  Power  Act,  1%WI,  to  light  the  road,  their  solicitors  were 
of  opinion  that  that  section  required  the  company^  where  pillars 
are  erected  in  the  centre  of  the  road,  to  light  the  whole 
width  of  the  road  to  the  satisfaction  of  the  local  authority,  Mr. 
Hammond  has  been  requested  to  furnish  a  supplementary  report 
on  his  proposed  scheme  for  the  lighting  of  the  township  by 
electricity. 

Dundee.— At  the  last  meeting  of  the  Town  Council  a  discussion 
took  place  in  reference  to  the  question  of  the  electric  lighting  of 
the  public  streets.  It  was  stated  that  the  committee  had  every 
disposition  to  extend  both  the  public  and  private  electric  tamps, 
Some  time  ago^  however^  itj  was  agreed  by  the  Council  to  allow 
the  matter  to  remain  in  abeyance  until  the  question  of  tramway 
traction  came  up  It  was  proposed  to  instruct  the  engineer  to 
prepare  a  comprehensive  scheme  for  extending  the  electric 
lighting  system  in  the  puhlio  streets,  UUtmately  it  was  agreed  to 
remit  the  whole  question  to  the  Gas  Committee  for  further 
CGusideration. 

Bt.  Olja^e'a  —The  Board  of  Works  has  instructed  the  clerk  to 
write  to  the  Board  of  Trade  informing  them  that  the  Board  of 
Works  would  withdraw  their  opixtsition  to  the  application  of  the 
County  of  fjondonand  Brush  Provincial  Electric  Lighting  Company 
if  power  was  reserved  to  the  Board  of  Works  to  control  the  position 
of  the  transformer  sub- station  chambers,  and  if  it  was  provided 
that  the  chambers  were  to  be  moved  at  the  company^s  expense  if 
rendered  necessary  by  any  alteration  of  sewers  or  drains,  and  also 
subject  to  the  ccmpany  providing  at  the  consumer's  terminal 
pre^Eiure  of  5(K>  volts  for  continuous  currents  and  ICH)  volts  for 
alternating  currents* 

Kew  GeoeF&l  Traistloii  CkiiDpaiiy,  Iitmlied. — The  report  states 
that  the  gross  profits  for  the  yG&z  amounted  to  £12,874„  of  whioh 
£2,983  waa  brought  forward,  making  a  total  of  £15,857.  Th©  aum 
of  £2/23 i  the  Board  recommends  shall  be  placed  to  a  reserve 
account,  and  one  half  of  the  cost  of  the  issue  of  the  new  capital, 
amounting  to  £2^  122,  is  to  be  char^e<l  aj^ainst  the  revenue  of  the 
year>  This  leaves  a  balance  of  £13,7^34,  frum  which  has  to  be 
deducted  {it^tieral  expenses,  Balaries,  etc.,  leaving  £t0,2l(i,  A 
dividend  at  the  rate  of  6  per  cent,  on  the  preference  capital,  catcu- 
lated  from  the  date  of  payment,  amounts  to  about  £6,500,  and  the 
directors  recommend  that  this  be  paid  and  the  balance  carried 
forward 

Leeds.— The  Highways  Committee  on  the  llth  inst.  confirmed 
the  recommendations  of  the  Management  Committee  to  extend 
the  electric  tramway  aygtem  alopg  I>ewsbury^road  and  on  the 
Headinii^ley  and  Ghapeltown  routes.  The  City  Engineer  (Mr* 
Hew^on)  reported  that  the  city  accoiintant's  estimate  respecting 
the  cost  of  the  electric  tramways  on  the  Kirk^t-all- Round  hay  section 
had  proved  accurate,  notwithstanding  certain  statements  which 
had  been  made  to  the  contrary,  Mr.  Derry^s  estimate  per  car 
mile  was  as  follows :  For  repairs,  5|d,  ;  renewals,  l^Vd-  ;  interest 
and  sinking  fund^  2|d  — total,  9d.  The  actual  expenditure  bad 
been  f^^d»  per  car  mile«  The  committee  reiolved  to  erect  a  pay 
oiSce  and  shelter  at  the  Poundhay  terminus,— Jkwts  Mlrcur^/, 

M&ttobeater.— At  the  last  meeting  of  the  City  Council  Mr. 
Alderman  11  iggin bottom  supplemented  the  reports  which  have 
appeared  in  the  newspapers  of  his  evidence  before  the  joint 
committee  of  Parliament  on  electrical  supply.  The  question 
raieed  before  that  committee,  which  should  report  to  FarUamenb 
shortly  I  was  whether  private  companies  should  be  given  the  power 
to  take  up  the  streets  of  a  city,  lay  down  electric  mains  without 
the  consent  of  the  local  authority^  and  compete  with  that  authority 
in  supplying  electricity  to  the  ijshabitantSi     It  had  been  stated 
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bbftt  the  MADoh««ter  CarrUg^  Oimpany  wjtijfht  mcb  powef«.  Ho 
f«Te  evidenoo  etron^ly  in  oppo«itton  bo  the  (^rantinsr  of  these  powem 
to  private  companies,  Aod  agaiu^t  such  companiet  beiog  allowed  to 
enter  into  competition  with  corporations. 

Uoieaeblte  aMere.— At  the  la«t  meeting  of  the  County  Gbuncil 
Mr,  V,  K.  Armitago,  in  moving  the  adoption  of  the  proceedin|r0 
of  the  Parliamentary  Committee^  referred  to  the  attitude  of  the 
Board  of  Trade  con  iteming  the  amend  monte  to  be  inserted  in  the 
electric  provisional  orders  for  the  protection  of  the  county  and 
hundred  bridges.  He  eaid  the  Board  of  Trade  had  prepared  a 
model  order,  and  was  so  well  satisfied  with  it  that  apparently 
nothing  on  earth  could  induce  it  to  alter  a  clause.  With  resr&rd  to 
Lancashire,  the  orders  already  before  Parliament  would  affect  no 
lees  than  24  of  the  county  administrations.  They  thought  it 
important  to  make  a  stand  on  this  question,  and  see  whether  the 
Board  of  Trade  was  entitled  to  thrust  upon  them  a  model  order 
whether  it  applied  to  their  circumetanoes  or  not. 

Legal.— Before  Mr.  Juetice  Bruce  and  a  special  jury  at  the 
Liverpool  Assizes  last  week,  Mrs.  Betsy  Myersoough,  &  widow,  of 
PriDOiNi«'Street,BlM;k pool,  recovered  £290  damaeee  from  the  Black- 

SiOl  Corporation  for  injuriea  sustained  through  alleifed  negligence. 
r.  McCall,  Q.C.,  and  Mr.  Hodgson  (instructed  by  Mr.  VV.  J.  Rend. 
solicitor,  Hirley -street)  were  for  the  plaintifif,  and  Mr,  Koo  Kycroft 
(instructed  by  the  Town  Clerk)  was  for  defendant.  It  was  stated 
that  the  plaintiff  had  been  strong  and  healthy,  and  had  been 
earning  her  living  since  her  husband's  death  by  letting  lodgings  to 
working-men  and  taking  in  visitors  during  the  summer  season.  On 
the  evening  of  April  7,  1897,  while  walking  along  Foxhnll-ro&d 
which  was  taken  up  for  the  laying  of  electricity  mains,  she  fell 
into    an    excavation    about    4fL   deep,   which  was   unprotected, 

liDJuriog  h^Mlf  to  maoh  that  ibe  was  laid  up  for  two  or  throe 

'months. 

B&malejr.— The  Corporation  have  decided  to  adopt  the  system 
of  electrical  supply  for  the  borough  recommended  by  Mr.  Miller, 
electrical  engineer,  and  to  carry  the  system  into  eicecution, 
including  the  portion  of  the  report  referring  to  public  li(;bting. 
A  report  has  been  received  from  the  Streets,  etc.,  CommiUee 
showing  that  the  British  Insulated  Wire  Company,  Limited,  had 
aaked  the  consent  of  the  Corporation  to  an  application  by  a 
company  to  be  formed  by  them  for  a  provisional  order  t^  enable 
tbem  to  construct  tramways  in  the  borough  ;  that  Messrs,  Newman 
and  Bond  bad  written  in  explanation  of  the  proposals  of  such 
syndicate  ;  and  that  VVorsborough  Urban  District  Council  had 
written  sng^festing  a  conference  on  the  subject  of  tramways  in 
Barrit«lcy  and  Worsborough,  It  has  been  agreed  that  a  meeting 
of  the  committee,  with  representatives  of  the  bodies  concerned, 
should  be  held  on  the  19th  inst. 

ftl.  Panoras.  — At  a  general  meeting  on  May  11,  the  following 
resolutions  were  coneiderewl  :  *'  That  the  resolution  of  the  Vestry 
ol  Nov,  24,  1.S96,  approving  that  consumers  should  have  the  option 
of  being  char{;ed  by  means  of  the  maximum  demand  indicator  at 
the  rate  of  6d.  per  unit  for  the  first  tbr«e  hours  each  day,  and 
3d.  per  unit  thereafter,  be  and  is  hereby  rescinded,  any  resolution 
or  resolutions  to  the  contrary  notwithstanding  ;  and  that  the 
foregoing  charges  be  amended,  and  that  after  June  quarter  next 
the  rate  shall  be  for  the  first  hour  and  half  at  6d,  per  unit,  and  all 
after  at  3d.  per  unit.  That  the  resolution  of  the  Vestry  of  May  2:^ 
1S94,  fixing  the  price  for  public  street-lighting  at  5d,  per  unit  be 
and  is  hereby  rescinded,  any  resolution  or  resolutions  to  the  con- 
trary notwithstanding  ;  and  that  the  price  for  public  street  lighting 
after  June  quarter  next  be  reduced  to  -td.  per  unit,  which  shall 
inolade  the  supply  of  carbons,  labour  of  trimming  the  lam^is, 
repairs,  and  mamtenance." 

OlttueMter.— Representatives  from  the  National  Telephone 
Companv,  Limited,  attended  recently  before  the  Street  Commitroe 
of  the  City  Council,  and  stated  that  in  order  to  improve  the  tele- 
phone service  the  'sompanv  desired  to  lay  their  main  cables  and 
wires  in  tube*  underground,  in  which  case  only  the  service  wires 
would  be  taken  above  ground  from  convenient  distributing  centres. 
It  was  explained  that  the  course  suggested  would  considerably 
lessen  the  number  of  overhead  wires,  and  greatly  improve  the  tele- 
phone service,  as  it  was  proposed  to  provide  each  customer  with  a 
return  wire  servioe  whicn  would  prevent  measaKes  being  overboard 
on  other  wires,  and  the  interruption  freqoenuy  eansed  by  elec 
iriojty  works  or  cables  near  the  telephone  wires.     It  was  stated 

I  Ihat  the  system  was  being  carried  out  at  Bath  and  Bristol,  and 
Ibat  the  company  were  negotiating  with  Cheltenham,  iind  a  form 
of  agreement  was  submitted  under  which  the  Corporation  would 
themselves,  or  through  a  contractor,  do  and  exooute  all  exca%'a« 
tjooi  and  works  in  the  streets  at  the  cost  of  the  company.  The 
eommittee  promised  that  the  matter  should  receive  careful 
consideration. 

Bermeadeey.—At  the  last  meeting  of  the  Vestry  the  Electric 
Lighting  Committee  reported  that  they  attended,  in  com^mny 
with  Mr.  Manvillo  (the  expert),  Mr.  8umner  (tbo  surveyor),  and 

t  Mr.  Kvall  (the  clerk),  at  the  offioes  of  the  Board  of  Trade  on  the 

^SE7tb  Qlt ,  when  the  opposition  of  the  London  Electric  Supply  Cor 
uration,  Litniled,  and  the  County  of  L^imlon  and  Hrunh  Provincittl 
T"  '  '    '  'V     iiony  to  the  Vestry's  application    for   an 

^OM  order  was  heard   by  8ir  Courtonay 
I  .i^  .^ut-r-acm  of  whether  the  Vestrv  -^  -■'  *    'v-  Able 

1)  order  at  a  profit,  it  being  assertet^  ^^Kstng 

ii  the  V^estrv  would  not  be  able  to  dn  Hoyle 

rn«d  that  the  \  estry,  before  applying  to  the  Board  of 
"i  an  order,  had  obtained  an  exhaustive  report  from  Messrs. 

KmciiiJ.  Walter,  and  Man  villa,  and  were  satiifiod  that  an  installa- 
tion could  be  carried  out  for  the  benefit  of  the  parish  without  any 

^ebarge  upon  the  rates*     Sir  C.  Doyle  advised  the  Veetry  to  Attain 


under  tlie  oitiv  mm 


consider  the  financial  aspect  of  the  qn^ettoa,  askd  iriMfl 
within  14  days  the  Vestry  decided  to  jro  oii  with  tfce 

would   recommend   that  the  same  be  i^Hlod* 
rejwrt  wa«  adopted. 

A  New  Galvanometer. --The  wane  of    a   dead  bos 
indicating  galvanometer  has  for  some  Ifsoe  beoQ  Mi,  < 
so  many  pur^joses  to  which  it  could  be  pot.  both  to  exforil 
and   ptactical  work,   that  the  tnifodociioa   oi   m     * 
instrument  of    this  nature  has  booomo  m  necesofcj 
Messrs,  Crompton,  wh'^   ba<.  a  for  some  yoare  pool 
for  use  in  their  lahorri  Lnstngton  Coori.  aad  to 

instrument  of    the    1'  •    or   movijig-ooit   lypm,  h 

decided  to  place  it  upon  the  market  at  a  roosooofc4e  SiHe% 
instrument  can  bo  supplied  to  any  reasonable  itoffreooT Modl 
that  usual  with  an  instrument  of  2()<1  to  300  ohma  reii 
a  dedection   of   r75mm.    with    isVot^^  ^^  ^  ^^^  opyliei 
terminals.     The  same  type  of  instrument  eon  bo  d|wido4  ef] 
niilU  voltmeter  or  ammeter,  so  that  by  inoeiui  o|  toittlli 
the  instrument  becomes  direct  reading  to  tlie  qmUot  ol  i 
or  volts,  or  it  can  be  calibrated  direct  so  a  tow^roodiof  ^ 
or  ampere^meter.    its   absolute  dead^boatoess  eooblim;  ^^J 
work  to  be  done.     It  is  in  this  latter  rosfiect  adaurmbly  i   '   * 
a  cell  volt  tester,  in  which  case  the  Z!»ro  is  placed  In  i ' 
the  scale,  so  that  readings  may  be  tAkett  either  sido, 
the  necessity  of  a  reversing  key. 

OamberweU  -The  Vestry  have  received  o  lottor  fn 
of  Trade  enrlo^ing  copy  of  a  letter  to  UiO  Coooiy  el 
Brush   Piovmcial    Electric  Lighting  Coiiipony« 
Board  coni-ents  to  the  eupply  of  energy  an  * 
alternating-cuirent  system  on   condition    that    tbo 
current   mains  for   tbo   supply  of  power  are   laid  eioa 
with  those  for  an  alternating  current  supply.  The  VosLry « 
of  the  system  for  the  supply  of  energy,  subject  to  tibo  ( 
tations  for  securing  the  safety  of  the  public  under  tJki 
conditions  :  that  the  transformers  and  all  bigb^pfoseoffi 
on  the  consumer's  premises  shall  bo  tlie  property  of  aad 
charge  of  the  undertakers ;  also  the  B<Mrd*s  oooaent  to  so 
high  pressure  being  given   by  the  undertokofi,  i 
provisional  approval  of  the  Board  given  with  tJ 
the  Postmaster  (rooeral  to  the  use  by  the  ooderiokore  of  M| 
connection  on   their  system  of  mains.     Six 
replace  six  now  used  up  ostimatod  to  cost  £12;  ore  in  be  fli 
of  the  Chloride  Electrical  Syndica^.o,  Usltod.     KoUeo  lit  j 
received  from  the  County  of  London  and  Broah  Pr< 
trie  Lighting  Company  of  its  intention  to  lay  tloelfi 
in  fJeorge-street.   New  Churohroad.    Blochot  rood, 
Camberwell  New-road,  Floddeu  road,  and  Knatchboll^oeiL 

Stettrport,  -The  electric  tramway  is    oeaHjag  its 
The  r.  I  n  of  the  tramway   «ras  cairiod  out  by  Mr. 

and  ti  r) If  and  other  plant  supplied  by  tl>e  Erosk  ! 

trical  Liii^Mnocnntr  Com|:i«ny,  of  '       '  rhu  imas  w»ll  i 

be  ready  to  carry  pa^soncers   h  itide.     Xino  ef  Iki] 

are  already  in  the  sheds  at  the   '. ,.,.  depi'^C     SU  of 

motorcars,  and   the  others  traders      The  «K>iorOMo  wO! 
passengers  inside,  there  betni;  no  seolo  oo  llio  ltt|M  el  ll 
The  cars  are  very  handsomely  appointed,  tlio  eoote  omI 
being  of  Norwegian  pine,  with  mabo|faoy  fititioco.    T 
provision   for  proper  ventilation^  and  ml  uicbf  1^ 
lighted  by  electticity  by  means  of  12  c  |t  and  Itt  e*j^ 
lamps  ;  oil  lamps  also  being  (irovidod  to  eoeeot  oeooaii 
the  floor  of  tlie  cars  are  two  motore  attodbod  bgr  nor  w 
the  main  axles.     On  small  pi atf oimt  at  ettlMT  o^  of  IIm  i 
the  oontrollers  and  hand  brakes.     Mr.  Mahood  ts  iIm 
neer,  supervising  all  the  electrical  work^aod  hovinf  ao  blsi 
Mr.    Andrews  and   Mr.    Nowell.     A  number  of  f< 
placed  at  intervals  along  the  line  of  routo.     In  tJto  goie 
there  are  two  high  sfieed  Hawr -*^   '    '    sfsol  eo(giooi 
developing   IM)  h.p.   to  work   i  a    dyMOHl^  thrn'm 

being   duplicated    tn   case  of  m^  ^.     Adjololoff  t^ 

house  is  the  boiler  shed »  in  which  are  two  Boboook  i 
boilers        A     (ireen's     ocooomisor    is     also     provMod, 
intended  to  charge  a  throogb  faro  of  3d.  '         -^   -  - 
Stourport,  with  Id.  seoUona. 

Iron  for  Dyooaioo,— We  ha%*e  received  from 
Jennings  umi  <\>    their  list  of  specialities  in^  tho  wof  of  ireft  I 
dynamo   purpoaes      This  list 

oeceaaaf^  for  the  fi^eld  magneto  ood  aleo  tlie  nlolos  far  df 
cores  or  tranafonoer  platea.     Tli«  mo^not  fariUM  aiw 
what  is  called  Isotropic  iron.     The  prodoelkio  ol  %JUb 
resulteil  from  a  close  study  of  th«  phyaioal  aod  < ' 
necessary  to  a  materfal  for  ens u Hug  tJio  hljthwt  d%ioi  ii 
meability.     The  iron  forgings  ai  ono 
dependent  very  largely  for  tooir  < 
purity  of  the  iron  (mostly 
to  ensure  tho  fibre  of  the  iron 
magnetisation  i  whereas  the  Isotiople  1 
tured  ciuatity  of  ingut  iron,  is  scjo  *Uf  QeM|n»Mlsob4o  Im  mSTi 
hence  its  name.     This  was  iotrodtirod  bir  Mr^  Ooorfo  T  ' 
si\  vear*  ago    Th<«  •ame  iron  is  mlm  roliad  oot  foto  ^Aifta 
work.  ^  uid  hi  dlflOi  of  all  dl 

up  to  I  ooieiiod  wlji.  wall  Of  ( 

out  ci  Weywoyi, 

»egmt<  affo  pttpi 

itha^tc  mtmUm^ 

dies.     Over  and  aboro  tho  iron   nMoUdiiod  obiwm  %lmi 
a  speciality  of  oast  steel  for  quhchois  imI  frooi  ibo 
the  catalogue  have  carried  oot  loaoy  ofden  fnr  eoi 
note  that  tiora&oablUty  corros  am  fnel||  ftfttt  lo  < 
which  addf  o^oeh  to  its  voliM* 


onsurtfig  tJio  liljthwt  d%ioi  m  ffl 
s  ai  ono  isno  aiowoll^  ^Mii  «« 
•ir  oleetrioy  ^nloo  mm  lb  fimgimi 
op)  boi  olio  lo  Um  warn  mmmm 
m  beinttold  io  dio  Amitaifi 
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L— The  report  of  the  special  sab-committee  of  theElectf}^ 

Jjffikt  Committee  of  the  Ck>rporation  appointed  to  visit  certain 

'^'  '  *  current 

;  contains) 

_  ^ainlyhad 

in_  view  the  question  of  adopting  the  beet  system  in  connection 

with    the   provision  of  current  for  the  proposed  workinfi;  of  the 

tcmmcars   by  the  Ck>rporation,  and  from  the  information  obtained 

Chey  have  no  hesitation  in  recommending— (1)  that  the  generating 

plant  ahoald  be  erected  at  one  station  with  the  employment  of 

aeeamalator  eub-stations,  the  latter  being  a  satisfactory  method  of 

^iUeinf;  the  plant  during  the  hours  when  it  would  be  otherwise 

iUft ;  (2)  that  in  view  of  the  prospective  great  demand  for  current 

the  QDc^nes  and  dynamoe  at  the  new  stations  should  be  of  large 

dfmaniiiona,  to  secure  economy  in  capital  and  working  expenses,  as 

tibacnmeut  generated  at  one  station  would  be  sufficient  for  both  pur- 

poees  ;  (3)  that  what  is  known  as  the  feeder  system  of  supply  should 

M  adopted  in  connection  with  the  proposed  tramlines,  so  as  to 

Mpaimte  the  same  in  small  sections  to  receive  such  supply ;  (4) 

that  in  the  matter  of  rearranging  the  proposed  tramlines  for  the 

fcorooKh  it  would  be  desirable  that  the  rails  should  not  be  leee 

than  1201b.  in  weight  per  yard,  and  the  width  of  the  tread  not 

Ims  than  2in.,  and  that  the  distance  between  the  trolley  poets  to 

he  erected  should  not  be  more  than  40  yards  ;  (5)  that  the  method 

«C  ]ointin£^  the  tramlines  adopted  at  Dover  should  be  employed  in 

fialford,  eo  as  to  avoid  the  jolting  in   passing  over  the  jointed 

vortlone  of  the  lines.    Your  sub-committee  have  not  entered  into 

the  qneetioo  of  the  cost  which  will  be  incurred  in  so  extensive  an 

endertaking,  which  will,  of  course,  be  done  when  the  plans  are 

■are  matured.    The  details  of  the  ground  plan  of  the  new  gene- 

latiaf  station  proposed  to  be  erected  in  Strawberry-road  was 

ttplained  to  the  officials  of  the  stations  visited,  and  they  expressed 

^proyal  of  the  system  proposed  to  be  adopted." 

^  lheartd» — ^The  Tramwavs  Committee  have  received  reports 
feom  the  water  engineer  (Mr.  Marsh)  and  the  electrical  engineer 
pir.  Fell)  as  to  the  possibility  of  obtaining  water  power  from  the 
nnrroirs  of  the  Corporation  for  the  purpose  of  generating  elec- 

telMLlI  I'm*    fr«.tnarA.v  nnrrkTMAA         \fi>     ITaII     HAftlinrv    wriKk    KKa    "  CQm- 


says 
...  .       .  that 

ihegr  woald  be  useless  unless  they  were  centralised.  The  cost  of 
doiag  this  would  be  out  of  all  proportion  to  the  value  of  the  power 
Ipdned.  Apparently,  if  the  water  were  connected  from  all  the 
asaflable  sources,  only  438  h.p.  could  be  obtained,  for  which  no  less 
tibao  £116,600  would  have  to  he  paid  (this  sum  would  not  include 
the  eost  of  the  power-house  site,  power-house  buildings,  turbines, 
dynamoe,  switchboards,  etc.).  The  interest  on  this  sum  would  be  a 
fixed  sum,  whether  the  tramways  were  not  running  or  were  using  the 
idl  available  horse-power.  A  great  point  with  regard  to  generating 
dictilcity  cheaply  for  tramway  purposes  is  to  obtain  a  plant 
will  work  economically  when  the  load  is  very  small ;  the 
load  on  a  tramway  plant  is  about  50  to  60  per  cent,  of  the 
inm  load  during  the  5,720  hours  per  annum  the  tramways 
bt  be  run,  so  that  during,  say,  18  hours  per  day  at  least  40  per 
i.  of  the  water  would  be  wasted,  and  during  six  hours  per  aay 
tte  whole  of  the  water  would  be  wasted.  Mr.  Fell  estimates  the 
Oil  of  producing  electricitv  by  water  at  £116,600.  Mr.  Marsh 
a  strong  opinion  that  the  supply  to  the  town  cannot  be 
aa  a  generating  power.  With  reference  to  the  water  power 
le  immediately  below  the  embankment  of  each  reservoir. 
W  isyt  that  as  these  reservoirs  vary  from  top  water  to  draw-off 
fat  at  diffarent  seasons  of  the  year,  be  fails  to  see  how  it  can  be 
gpiiient  or  economical  to  use  such  a  variable  motive  power. 
Beoommittee,  having  considered  these  reports,  decided  on  a  vote 
toeall  in  Mr.  Fredk.  Nell  as  an  expert  to  report  on  the  question. 
IW  eity  eorveyor  has  l>een  authorised  to  proceed  with  the  concrete 
heodetione  for  the  power  station  building  at  Kelham  Island,  at 
a  eitfanated  coet  of  £500,  and  to  prepare  estimates  for  the  super- 

— The  engineer  of  an  important  tramway  company, 
MRjing  m  operations  principally  on  the  cable  traction  system  in 
A  Bortbem  city,  was  recently  m  Birmingham  making  an  inspection 
of  the  existing  tramways,  and  of  routes  that  at  present  are  not 
■■pplied  with  the  means  of  tramway  locomotion.  The  Birm^'ngham 
Jmujf  PoA  learns  on  good  authority  that,  as  the  result  of  his 
nporfe^  the  company  in  question  will  shortly  submit  to  the  muni- 
cipal aathorities  proposals  which  may  materially  influence  the 
■MjKOtfetinnB  which  are  about  to  be  resumed  between  the  Public 
Worioi  Committee  and  the  City  of  Birmingham  Tramways  Com- 

K.  The  latter  have  already  sent  in  a  communication  pointing 
me  fresh  offer,  and  at  the  last  meeting  of  the  committee  some 
BflBibera  were  anxious  at  once  to  go  into  the  matter.  The  majority, 
hcmerer,  inelsted  first  upon  a  complete  clearing  up  as  to  the  facts 
Mniliig  what  has  already  taken  place,  and  particularly  as  to 
alleged  "verbal  permission"  to  proceed  with  certain  works 
wfaioh  was  repndiatea  all  round  the  table.  The  other  company 
■re  atafced  to  oe  ready  with  a  scheme  for  providing  tramways  for 
•  large  mileage  of  streets  not  now  covered  with  tramways.  These 
wonlo  be  worked  by  andergroand  traction,  either  cable  or  electrical 
eondait*  aa  may  be  oonsmered  beet  adapted  to  the  particular 
rantee.  The  company  would  take  a  21  years'  lease,  and  after 
payment  of  a  dividend  of  6  per  cent,  they  would  be  willing  to 
remaining  profits  with  the  Corporation.  The  latter  is  a 
propoaition,  so  far  as  Birmingham  and  the  Midlands  is 
and  would  commend  itadf  to  those  members  of  the 
who  while  nob  prepared  to  follow  some  other  places  in 
mfinirfpaliaatimi  of  the  tramway  traffic,  nevertheless  consider 


Pershore-road,  where  the  growth  of  a  large  population  at  the 
Stirchley-street  end  calls  urgently  for  something  better  than  the 
present  omnibus  service.  Apropos  of  cable  traction,  of  which 
comparatively  little  has  been  heard  in  the  recent  controversy,  it 
may  be  mentioned  that  the  Hands  worth  cable  line  is  the  most 
remunerative  of  all  the  lines  at  present  belonging  to  the  City  of 
Birmingham  Tramways  Company.  A  competitive  ofifer,  such  as 
the  one  above  referred  to,  would  afford  a  very  direct  challenge  as 
to  the  accuracy  of  the  estimates  of  the  coat  of  an  underground 
conduit  system,  in  relation  to  which  the  Public  Works  Committee 
and  the  tramway  directors  were  so  greatly  at  variance.  Of  course, 
that  is  a  matter  for  experts,  but  most  of  the  members  of  the  Public 
Works  Committee  hold  very  strongly  that  the  materially  lower 
estimate  of  Mr.  Edward  Pritchard  (who  was  the  engineer  of  the 
Handsworth  cable  line),  as  compared  with  the  company's  estimate, 
will  be  found  to  be  fully  verified. 


APPOINTMENTS  VACANT. 


Eleetrio  Clerk  of  Works.— The  Stockport  Gas  and  Electric 
Light  Committee  invite  applications  for  the  above  position.  Details 
in  our  advertising  columns. 

Elect rieal  Improrers  (Kingston-apea-Hnll)  — The  Electric 
Lighting  Committee  of  the  Hull  Corporation  require  the  services 
of  one  or  more  improvers.    Details  in  our  advertising  columns. 

Blectrieal  Bngineer.— The  Electric  Lighting  Committee  of  the 
Poplar  Board  of  Works  are  prepared  to  receive  applications  for 
the  position  of  resident  electrical  engineer.  Details  in  our 
advertising  columns. 

Eleotrioal  Engineer.— The  Redditch  Urban  District  Council 
invite  applications  for  the  post  of  engineer  to  the  electric  lighting 
central  station.  Applications  should  be  sent  in  before  14th  inst. 
to  Messrs.  Browning  and  Hobson,  clerks  to  the  Council,  Redditch. 

Cable  Jointer.  —  The  Electric  Supply  Company,  Verulam 
House,  Bournemouth,  require  an  experienced  high-tension  cable 
jointer,  capable  with  rubber  and  paper  cables,  lead  wiping,  con- 
necting up  transformer  sub-stations,  and  house  service  work. 
Wages  7 id.  per  hour. 

City  Engineer. — The  Corporation  of  Wellington,  New  Zealand, 
require  the  services  of  a  city  engineer,  at  a  salary  of  £800  per 
annum.  All  particulars  may  be  obtained  at  the  office  of  the 
Agent-General  for  New  Zealand,  London.  Applications,  marked 
as  such,  are  to  be  sent  in  to  Mr.  J.  E.  Page,  town  clerk,  by  Aug.  31. 

City  Engineer.— The  Corporation  of  the  city  of  Cape  Town 
invite  applications  in  detail  (stating  age)  for  the  appointment  of 
city  engineer  from  gentlemen  qualified  and  experienced  in  the 
duties  required  to  be  discharged  in  the  like  office  under  a  British 
corporation  or  local  anthoritv.  The  officer  appointed  will  be 
required  to  devote  the  whole  of  his  time  to  the  duties  of  his  office. 
Commencing  salary,  £800  per  annum.  Application,  accompanied 
by  copies  of  not  more  than  six  testimonials  of  recent  date,  must 
be  deposited  at  the  offices  of  the  London  agents,  Messrs.  Davis 
and  Soper,  54,  St.  Mary-axe,  London,  E.C.,  by  4  p.m.  on  June  15, 
endorsed  on  the  outside  *'  Application  for  City  Engineer.'' 


PROVISIONAL  PATENTS,  1898. 


tfiat  the  tramwaye  ought  to  yield  some  revenue  to  the  rates,  and  not 
to  be  left  el  preonoally  ooet  price. 


One  of  the  routes  indicated  is  the 


1M22. 
10084. 

10066. 

10089. 
10004. 

10110. 
10181. 

10885. 

10830. 

10846. 
10881. 


May  2. 

Improyements    in   the   maanfaoture  of 
filaments  for  eleetrio  lamps.    Gastav  Daubenspeck,  1, 
Queen  Victoria-street,  London. 

A    new     or     improyed     primary    eleotrioal    liattery. 
Anthony   Frazer   and  George  Alexander  Smith,  73,   St. 
Stephen's-road,  Upton  Park,  London. 
May  3. 

An  eleotrioal  double-pole  ftaae  ping  and  oombination 
grid  connection.  Austin  Walters,  35,  Dorset-street, 
Hulme,  Manchester.     (Complete  specification.) 

Improrements  in  eleetrio  telephony.  Charles  Adams- 
Randall,  63,  Chancery -lane,  London. 

Improyements  in  the  art  of  making  platee  for  eleetrio 
battery  purposes.  Alfred  Careno  Croftan,  82,  St. 
Vincent-street,  Glasgow.     (Complete  specification.) 

Improvements  in  eleetrio  are  lamps.  Charles  Oliver, 
31,  Southampton-buildings,  Chancery-lane,  London. 

Improyements  in  and  oonneotsd  with  are  lampe. 
John  Frederick  VVakelin,  33,  Robert-street,  Regent's 
Park,  London. 

May  4. 

An  improved  method  of  ossting  eleetrio  aecnmnlater 
platee  and  apparatus  therefor.  Josef  Hesse  and  Josef 
Kemaul,  6,  Lord-street,  Liverpool.  (Complete  specifica- 
tion.) 

Improvements  in  eleetrio  are  lamps.    Wallace  James 
Lambert  Sandy,  Douglas  Clavell  Bate,  and  Thomas  Geer, 
24,  Southampton-buildings,  Chancery-lane,  London. 
May  5. 

An  improvod  antomatio  eleetrio  ent-in  and  ent-ont. 
Arthur  Emilio  Roles  Bottone,  3,  Melbourne-villas,  Manor- 
road,  Wallington,  Surrey. 

BheostaU  Ux  eleetrio  eironits.  Charles  Wirt,  111, 
HattOD -garden,  London. 
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ItHt.  laiproTements  In  •Isotrleml  tlmo  oliMilcttiK  ft&d  roglster* 
laif  apiMirfttaa.  Charlea  MileSf  31,  Catncien-road,  Soaib* 
ville,  Brist^iL 

1§M9«  Impr«Tomeot«  In  alter ontlng-ear rent  Induotton  motors 

The  British  Thomson  Houston  Cotnpany,  Limftei,  S3, 
Cannonatreet,  London.  (Charles  P.  SteiometsG,  United 
States.)    (Complete  ipecification.) 

IfCTO.  IttiM-oremente  tn  nltematlnff -our rent  Indnotlon  tnoiers. 
The  British  Thomson- Houston  Company,  Limited,  83, 
Cannoii -street,  London,  (Charles  P,  Stoinmetz,  United 
States. )    (Com  plete  «(p©cification. ) 

Ii99ii  XiBprvwiiiMita  In  nppUnnooa  for  antomattoally  replae* 
Ing  fUMM  In  electric  Inttallationa  for  Ugbilng  or 
trannmiMlen  of  power.  Samuel  HarrisoQf  6,  Lord- 
street,  Liverpool. 

1931 4,  Improvomenie  In  or  relmtlng  to  elect rlo  moto  a, 
Henry  FlardsLake.  45,  Southampton  buildin^e.  Chancery- 
lane,  London,  (Ricardo  Arno  and  Aiietide  Caramas^no, 
Italy  ) 

103S3^  tmprovenMints  relating  to  eleetrto  signal  ling  and 
similar  apparatus*  Lucie n  Stephen  Craodall,  18, 
SouthamptoQ-buUdin^^B,  Chancery-lane,  London.  (Com- 
plete spec  Location. ) 

May  6. 

10344.  ImproTod  apparatns  for  antomatieally  cutting  off 
enrrent  of  eloot^io  overhead  or  other  UIco  wires. 
Fiftlph  Boetock  and  Frank  Arthur  Cheetham*  Penny 
Bank  chambers,  H iitifax. 

103J(2.  An  Improved  magnetic  motor  •engine.  E^ra  James 
Knit^ht,  Lloyd**  Bank- build m^jn,  BrtatoL 
Improvements  relating  to  cnt-onts  and  switches  for 
sleetrlo  motors  and  other  oUetrleal  apparatus 
George  AuguetuA  Momer,  !1,  Southampton  buildin^B, 
Chancery  •  lane,  London.  (Henry  H,  Cutler,  United 
States.)    (Complete  BpeciScatton.) 

M.iv  7. 
14444.  An  Improved  detachable  ceUiag  rose  for   ase  with  arc 

lamps  and  other  elect rloal  apparatns.      Albert  Lewu 

Davii,  68,  V*  ict  or  la- street,  West  minster,  London. 
14444,  Improvemoats  in  the  oonstmotlon   of  dynamo^elsotrlo 

machines    and    motors.      Matthew     William     VValbank 

Mackio,  77.  TurriniiU'!»troet,  London, 
14457.  ImprovomenU  In  galvanic  batterlsa.     Emil  Habermann, 

lJ*->,  Bucklerabury,  London. 
14474.  Impnwements   in   or  relatlag   to   oleotrle   are  lamps. 

John  Henry  Cox,  3,  Crawford-Btreet,  (ir^enock,  NB. 
14174.  ImproToment    in     electrical    accnmnlators,       William 

Peck,  Calton  hill,  Edinburgh. 
14177.  Improvements  Is  qnid^brosk  switches  or   cnt-onts  for 

•loot'ic    lines.      (loorge    Jaeger,     Cnrt     Jaeger,     and 

Hermano  Bender^  10,  Friedrichatratae,  Berlin.  (Complete 

ipeoification. ) 
14443.  ImprovemoaU  in  and   relating   to   eloctrlcal  swltohes. 

Fredrick  Williiim  Abbott  and   Robert  William  Bill,  104, 

Colmore-row,  Birmingham. 
I44M.  A   new   or  improved   maxlmnm   sleetrlo   current  self- 

rooordlng   instrnmont.     Francis   Maldfer    Staunton,    31, 

Southampton  build  in^B,  Chancery  Jane,  London. 
14511.  Improvements     In     and     apparatns      for      p^'odneing 

mechanleal  saorgy  for   alternating   electric  currents* 

Alexander  Heylaod,  47*  Ltncoln'B  inn-tield«»,  London. 
14583.  Improvemoats  in  apparatns  for  regulating  sleetrlo  arc 

lamps.     I^nac  Hippoiyte  Hei^^nar,  4(i,  Liucoln'tf-ino-deldB, 

Londoo.     (Complete  apeciiication. ) 


TRAFFIC  RECEIPTS. 


£1.311  i 


SPECIFICATIONS  PUBLISHED. 
1807, 
4491.  Xleotric  arc  lamp  me<dianiim,     Percival. 
4134.  Klocirloal  apparatus  for  automatloally  actuating  vsnti* 
lators.    Has    dampers,   throttle    valve;    aUo    for   con- 
trolling and  regulating  sonrcos  of  power.     ^  erbury, 
if44.  Add  -  proof     and     electric     inanlattng     compositions. 

Mori«on 
4444.  Preaaing  oloottio  aooumulator  plates  and  other  plastle 
articles.     Nun  BorkB  and  Ren^r. 
Ii44t.  Ssries-parallsl  oontroUors  for  electric  motors,  McMabon. 
14444.  Pooumatloally- worked  electro  swltohas.     SiemenB  Bro«* 

and  Cn.^  I^imitod,  and  La  KoMit^ool. 
13544.  Wladioga  for  the  armatures  of  dirs«4«avrr4st  dynamo* 

electric  maehlass.    Fyun. 
14434,  Sloctrlcal  switches.     Paire. 

44445.  Primary  batteries    for    light  motive    power  and    lilts 
purposes.     Decker  and  von  Struve. 

1B98. 
41S9*  Kloctric  switches.     Andenen, 
3744.  Moans  for  disp lacing,  dlsporslng.  or  sjcilagniabiag  arcs 

formed  is  broahiag  elootile  cironita.     .Sl>ort. 
4iti.  Xtsctric  accumulators.    Jungc.     iKuuachkeu) 
4441.  CoatroUing  system  for  slectrle  rmitway  v«hloles.    Short. 
4444.  Current  collectors  for  dynamo-elsotrto  maslilass.     Nell. 
4474;  Slsctrioal  aafety  lamp  fsr  miasrs.     Lak^    (Siedeotopf,) 


Xdvorpool   Ovorhaad  Xallway« — XW 

week  ended  Alay  9  were  £1,504,  at 

same  week  of  1H97,  being  an  iscrsasa  af  £1^ 

Birmingham  Tramways.^Tlie  tralio  I404i||ii  far  l4 
endinj^  May  7  were  £3,744.  Is.  9d,,  as  eoiB|Mvad  «4dl 
14s.  9d.  for  fame  week  in  1S97,  beiufc  an  iocrasaa  ol  tOH.  1a4L 

Dover  Tramways.— The  trafEc  reeetpts  for  the  vseh 
May   7    were   £13o.    lis,    8d.     The   total    rscalpls  for  the  fv 
189S  are  £2,i:n$2.  2b*  8d.     The  mileage  opas  a4  p>mat  «s  3  talNa 

Bristol  Tramways. --The  traffic  rstaras  for  ikm  ««ah  asih 
May  6  were  £2,478.  2«t.  44.,  comparad  witll  £S.^1.  4a  i 
for  same  period  of  last  year,  beinit  so  ioerawa  of  JBU,  19it  lli. 

Santh  Staffordshire  Tramwaya.-^Tbs  Irafle  rataras  Im  4 
week    ending    May  6  were    £577.    7a     td.«   a«   ooaipava4  afl 
£593.  8s.   Id.  in   same  week  of  1*5517.     The    _ 
the  year  are  £10,6CL  1»,  8d.»  ss  a|calnsl  £ia,7lt.^lS4.  Id. 

«ame  period  of  the  previoas  year. 

City  and  Santh  London  Railway.^H>s  MHin  ae  for  tlvav 

ended  May  8  were  £964,  compared  witii  I9S7  far 
1897,  being  an  increase  of  £7.  The  talal  i4aaip4i  far  tha  hll 
year  amount  to  £ld,7'iL  compared  with  £l%Sm  far  Iha  «i 
period  la«t  year,  being  an  increase  of  £216, 

Duhlia  S.D.  Tramways. — The  trsfhe   rsoelpis  far 

ending     May    6     were     £46L     i>s.     2d.,      as     coofafad    «4 
£61 L   7s.  2d.  in  the   correspooding  mmk  to   iha  |a 4i hiai 
being   a  decrease    of   £50.  7i.  0-i.    The  wtwkm  at 
carried  was  76.828  Id  1896  and  78,941  la  lit7.    tW 
returns     up    to  date   are    £7»S29.    17iw  9d.»    9m 
£H.  ]m.  lis.  Od.  last  year,  being  a  deeresss  of  £S3i.  Ilk  M. 
mileage  open  is  the  same  as  last  year— vis.,  3 
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NOTES. 


»  Trmln-Iiiffhtuig. — A  trial  order  of  12  aets 
carriage  electric  lighting  apparatus  bae  been 
Mas&rs.  J,  Stone  and  Co*,  of  Deptford,  by  the 
ament Railways,  to  be  followed  by  tbe  necessary 
I  geneml  introducdoD  of  tbesa  fitUngs  fibould 
LSnt  prove  suceeaaf uL 

dtf^  oa  the  Metrapollt;aii,^Mr.  J.  S. 
sd  oo  Tuesday  at  tbe  gpeeial  general  meeting 
xipolitaB  DUtrict  Railway  Company  tbat  they 
i  Sir  X  Wolfe  Barry  and  Mr.  W,  H.  Preece  to 
in  the  matter  of  electric  traction <  It  wae  alio 
the  results  of  tbe  Central  London  line  would  be 
>re  active  steps  were  taken. 
^eeeiveiL— "  The  Direct-Current  Motor,"  by 
ley  Carus  Wilson,  MA*,  professor  of  electrical 
at  the  McGill  University,  Montreal  Longman, 
Co,;  7s.  6d*—*' Alternating  Currents  of  Elec- 
the  Theory  of  Transformers, '^  by  Alfred 
LCM.  Whittaker  and  Co.;  5a.— "  Industrial 
by  A.  G.  Elliot  Whittaker  and  Co. ;  2m.  6± 
^ra — While  every  capital  in  the  Far  East  is 
Bctricity,  Singapore,  say  a  Indian  Engineering, 
Y  her  old  love,  the  dismal  gas  jet.  The  new 
Bu  recognised  aa  indispensable  in  Bangkok,  in 

I  in  Manila,  and  is  surely  so  in  tbe  greater 
The  town  authorities,  like  many  in  England, 

have  the  matter  under  discussion,  but  talk  is 
tcome  so  far. 

phB,  Telephones,  and  Tramways, — We 
commission  of  experts  has  been  appointed  in 
to  consider  the  best  methods  of  preventing 
x>ntacts  between  overhead  electric  tramway 
md  wires  used  for  telegraphic  and  telephonic 
ions.  The  commission  ia  a  large  one,  but 
i:h  Well-known  names  as  Dr.  A.  Beding,  Dr. 
r,  Dr,  Hagenbach-Biscboff,  Dr  Koepsel,  Mr.  R, 

liiites  in  London.— -The  City  and  Brixton 
11,  which  has  already  been  sanctioned  by  tbe 
ommons,  has  been  referred  to  the  Unopposed 
;tee  of  the  House  of  Lords  owing  to  the  with- 
le  threatened  opposition.     By  this  Bill  a  new 

II  be  incorporated,  with  a  share  and  loan  capital 
»0,  for  the  purpose  of  constructing  an  electric 
1  Brixton^hiU  to  a  junction  with  the  City  and 
in  Railway  at  a  point  under  the  High -street^ 

»eiinfir  Mairaslne."— -The  current  number  of 
magazine  contains  a  departure  in  technical 
hich  we  wonder  the  editor  does  not  call  atten- 
ider  the  heading  of  **  Mining  of  the  Witwaters- 
oader  is  given  portraits  of  the  native  miners^ 
^ughters  in  various  states  of  dress — or,  perhaps, 
Id  be  the  more  appropriate  term*  It  is  well 
jomal  has  recognised  the  fact  tbat  even  in 
matters  ladies  have  great  influence,  but  fewer 
t  be  given, 

^itropHarmonio  Society. — At  the  general 
d  on  Friday  last  the  following  resolution  was 
tr,  Alabafiter  having  statedj  much  to  the  regret 
iting,  that  he  particularly  desired  not  to  be 
)  tbe  office  of  honorary  secretary,  that  he  be 
id  authorised  to  call  a  general  meeting  for  the 
Dnsideriiig  the  election  of  some  other  gentleman 
i."  In  consequence  a  special  general  meeting 
on  Fhdayi  27th  insL,  at  4.20  p.m.^  at  28,  Yk-  j 


toria-street,  Westminster,  as  the  seoretary  of  tbe  Institutioii 
of  Electrical  Engineers  has  kindly  promised  the  use  of  Ihe 
Institution  rooms  for  the  purpose  of  the  meeting. 

Snow  on  Overhead  Wlrea. — La  Nouvdk  GauHe  de 
Zurich  gives  some  interesting  igures  as  to  the  weight  of 
snow  which  a  telegraph  wire  may  hold  under  certain  con- 
ditions. Taking  the  specific  weight  of  wet  snow  as  '2  as 
observed  at  tbe  meteorological  station  at  Ziirich  on  April  i 
last,  a  wire  210  yards  long  was  found  to  have  carried 
12Qlb.  of  snow,  or  40  times  its  own  weight  It  wbb  not  to 
be  wondered  that  this  storm  broke  down  some  posts  which 
had  on  them  about  250  wires,  aa  a  rapid  fall  of  temperature 
also  contributed  to  the  strain  on  the  wires. 

Auxiliary  Plant  in  Central  Statioas. — Mr.  G* 
Compare  read  a  paper  before  the  Soei^t^  des  Ing^nieure 
CiviLs  de  France  on  April  15  on  the  steam  consumption 
of  various  engines  and  auxiliary  steam  plant  Speaking 
of  the  proportion  of  the  total  steam  produced  used  in  the 
feed  pump,  the  author  quoted  two  trials  of  other  experts 
where  this  quantity  rose  bo  27  and  45  per  cent  Finally, 
he  gave  figures  for  a  private  plant  in  Pans  equipped  with 
four  Willans  engines,  of  which  three  were  of  100  h,p, 
and  the  fourth  of  75  h.p»  The  steam  consumption  of  these 
was  found  to  be  up  to  guarantee  by  triak,  which  also 
revealed  the  fact  that  about  75  per  cent,  as  much  steam 
was  used  for  the  feed  pump  as  for  one  of  the  larger 
engines. 

Prise  Competition. — The  Soci^t6  d'Encouragement 
pour  tlndustrie  NaUonale  of  France  ia  offedng  the 
following  prizes.  It  seems  to  us  that  the  society  might 
be  better  advised  as  to  the  relative  value  of  the  subjects 
for  which  they  offer  prizes.  The  first  announcement  is  a 
prize  of  £120  for  the  best  essay  on  the  methods  of  making 
permanent  magnets  with  a  view  to  great  permanency  and 
high  magnetisation.  The  second  prize  of  £80  is  offered  for 
an  incandescent  lamp  giving  two  bougies  decimale  (roughly 
2  c.p,)  with  a  tenth  of  an  ampere  at  100  volts.  This  means 
about  five  watts  per  candle.  The  text  explains  that  a  number 
of  these  smalt  lamps  will  be  better  for  the  eyes  than  an 
equivalent  candle-power  in  larger  units*  Both  these  priree 
are  to  be  awarded  in  1890. 

Electrical  Engineers  (R,£.)  Volunteers. — The 
War  Office  have  made  an  important  change  in  the  regula* 
tions  for  efficiency  of  the  Electrical  Engineers  Volunteers. 
By  the  regulations  originidly  proposed  recruits  were 
required,  in  addition  bo  military  drills  and  eight  days' 
training  in  camp,  to  attend  73  technical  drills.  By  the 
modified  regulations  the  73  technical  drills  are  reduced  to 
tZ.  Whilst  this  will  nmke  the  work  of  recruits  living  in 
London  much  easier,  it  will  also  make  it  quite  practicable 
for  men  residing  at  a  distance  from  London  to  join  the 
corps ;  they  will  obtain  their  purely  military  training  with 
any  volunteer  corps  in  their  own  neighbourhood^  and  wiU 
complete  their  technical  training  by  attending  in  camp  two 
additional  days^  making  with  the  eight  days'  training 
required  from  aE  a  total  of  10  days. 

Ghemioal  Society.— A  meeting  of  the  Besearch  Fund 
Committee  of  this  society  will  be  held  in  June*  Applicft- 
tions  for  grants  from  this  fund  should  be  accompanied  by 
full  particulars,  and  should  be  sent  to  the  secretaries  on  or 
before  June  6,  We  would  also  remind  our  readers  that 
it  has  been  arranged  by  tbe  council  tbat  the  society  shall 
entertain  at  a  banquet  at  the  H6tel  M^tropole,  on  June  9, 
the  following  past^presidents  who  have  completed  a  period 
of  &0  years'  fellowship  of  the  society :  Lord  Playfair,  Sir 
J.  H.  Gilbert,  Sir  E,  Frankland,  Prof.  Odling,  Sir  F.  A, 
Abel,  Bart.,  Dr.  A  W.  WiUiamson,  and  Dr.  J.  H.  Glad- 
stone. The  secretaries  will  be  glad  to  hear  as  soon  aa 
possible  from  those  Fallows  who  iutend  to  be  present^  and 


alio  if  they  deflire  to  bring  gueata.  The  prioe  of  tickets 
will  be  one  guinea  each,  including  wioe. 

The  Baroelona  Riot. — Our  readers  will  remember 
tb&t  before  the  outbreak  of  the  war  the  Spanish  mob 
Btormed  round  the  United  States  Embassy  at  Barcelona 
and  endeavoured  to  get  at  the  consulate  eagle  and  shield. 
It  seems  that  the  Consul  (Mr.  Bowen)  confronted  the 
crowd,  and  that  an  electrical  engineer,  Mr.  Norman 
Harrington,  who  was  in  Barcelona  on  business,  went  to  the 
rescue.  It  did  not  come  to  fighting,  but  the  risk  was  there 
all  the  same,  and  the  electrical  papers  from  across  the 
water  are  congratulating  Mr.  Harrington  on  his  action.  It 
teems  the  self-introduction  when  he  came  on  the  scene  was 
a»  follows  :  ^*  I  am  Norman  Harrington,  of  Chicago.  This 
is  my  first  day  in  Barcelona.  It  seemed  to  me  as  if  there 
would  be  some  trouble  for  the  eagle  up  there,  and  I  thought 
I'd  take  a  bit  of  it.**  Such  are  our  competitors  as  tramway 
engineers. 

Heat. — The  first  of  Lord  Rayleigh's  lectures  on  **Heat" 
was  delivered  last  week.  The  nature  of  heat  was  the 
backbone  of  the  lecture,  although  Lord  Rayleigb  gave 
many  illustrations  of  the  efitects  produced  by  heat.  The 
old  theory  that  heat  was  an  independent  substance  called 
•'  caloric  "  was  not  cared  for  by  such  experts  as  Newton, 
Bomford,  Young,  and  Davy,  Thus  while  for  many  problems 
it  made  no  difference  which  theory  was  adopted,  the  theory 
that  heat  vtas  not  a  material,  but  consisted  in  the  invisible 
motion  of  the  small  particles  composing  a  body,  gained 
ground.  The  evidence  in  favour  of  this  view  was  indirect, 
but  its  substantial  accuracy  was  proved.  The  lecturer 
remarked  that  the  theory  had  been  applied  with  consider 
able  success  to  the  investigation  of  matter  in  the  gaseous 
condition,  and  concluded  with  a  brief  outline  of  the  kinetic 
theory  of  gases. 

Kyaasa  Rubber. — The  district  of  Lake  Nyassa  is  now 
a  source  of  African  rubber,  which  is  said  to  be  of  excellent 
quality.  A  considerable  quantity  from  this  region  was 
recently  offered  at  the  inscription  sales  in  Antwerp.  This 
rubber  is  from  the  new  protectorate  of  British  Central 
Africa,  and  according  to  the  British  Cmtral  Afrimn  Gazette, 
published  at  Zomba,  this  may  become  an  article  of  extensive 
export  from  the  protectorate.  It  is  being  sent  down  from 
Baudawe  at  the  rate  of  about  two  tons  per  month  at  present. 
It  is  collected  from  the  Lando)phia  vine.  This  creeper  does 
not  grow  all  over  the  country,  but  is  found  solely  along 
the  banks  of  streams.  In  the  country  west  of  Nkata  and 
Bandaweall  the  numerous  stream  valleys  contain  Landolphia, 
The  rubber  is  shipped  by  the  steamers  of  the  African  lakes, 
across  Lake  N)  assa,  down  the  River  Shire  to  the  Zambesi, 
and  thence  to  the  mouth  of  the  latter  on  the  East  African 
coast 

Claanliigr  tba  Qlobes  of  Enclosed  Arc  Lcbxnpa  — 
Mr.  J.  IL  IlAllberg  writes  a  short  article  to  the  Eledrical 
World  on  the  above  subject.  He  comments  on  the  fact 
that  the  trimming  and  cleaning  of  the  inner  globes  on 
andoeed  arc  lamps  is  of  the  utmost  importance,  as  the 
efficiency  and  candle-t>ower  depend  to  a  large  extent  on 
the  tnmsparency  of  the  inner  globes.  It  will  be  found 
that  most  of  them  are  covered  inside  with  a  groy-white 
dust  or  Him,  which  comes  off  if  the  globe  is  washed  in 
clean  water;  but  some,  even  after  they  are  washed  in 
water,  show  a  brown  black  stain  around  the  top  of  the 
globe  which  apparently  will  not  come  off,  no  matter  how 
much  it  is  washed  ;  in  fact,  it  appears  as  though  it  were  a 
natural  colour  in  the  glass  itself.  The  author  advises  the 
use  of  hydrofluoric  add  to  remove  these  stains,  and  that  it 
should  be  used  very  strong.  He  thinks  that  a  two-seeond 
immersion  in  strong  acid  is  better  than  10  minutes  in  weak 
acidf  as  it  reduces  the  risk  of  breakage. 


Bleetrio  UghtlMkM  »t  Colosnbo    -Tba  Oii 

the  CTolombo  Corporation,  speaking  ol  llii  ■MtM 
for  lighting  the  fort  portion  ol  the  nniricipilllf 
tricity,  said  that  the  figures  were  much  Um  mm 
London,  but  it  was  not  a  contract  to  be  oomparad  i 
contract  which  was  shortly  to  bt  aohfBJtted  for  rai 
for  the  lighting  of  the  rest  of  tlie  omiikipal  sOi 
buildings,  by  which  they  would  get  ibeir 
about  2d.  per  uoiL  Its  execQtaoQ  Bieaiit  tbaS  tk 
abreast  of  the  times,  and  that  they  had 
iUuminant  at  a  reasonable  figure,  Tho 
the  &ame,  the  period  of  the  contract 
with  that  of  the  tramway  conoeesiofi.  It  wiD  M 
on  Nov.  25,  1922,  when  the  Council  will  \mn  iki 
of  renewing  the  contract  or  taking  it  at  a  falnalaa 
are  indebted  to  our  contemporary  I^dmrn 
tbe  above  news. 

Reernlar  lQ8i»ectioii.»Tha  AssoctalioQ  Sol 
Electriciens  has  inaugurated  a  oiw  dfpartura  vl 
our  most  cordial  approval  The  aiaodaiioa  ii 
meeting  on  Aug.  10,  1896,  passed  a  numhv  sf 
rules  dealing  with  high-tension  instaJlataoai, 
rules  are  now  to  be  supplemented  by  a  toekas 
inspectors.  This  office  will  be  supportad  kf  III 
generally,  and  will  superintend  all  new 
ini^pect  old  installations  to  see  that  tba  puUk  ait  pi 
and  that  all  reasonable  proteetioo  is  wim  glim  la 
We  are  glad  to  gather  from  the  ibvM  in  FMbdriM 
is  published  at  Berne,  that  many  of  tbo  g&fmwn{ 
of  the  various  cantons  are  supporting  lids  bov 
orgaaised  by  a  trade  really  for  the  adiaatage  of  ihl 
as  the  inspectors  may  have  to  ioiiiOie 
times.  At  present  the  advantages  of  tUs  Mwdipl 
which  has  its  offices  at  Weinbergst^asae  20^  Zaricki 
fined  to  subscribers  and  to  members  of  the  abotiasa 

Vaeamn-Ttiba   UgbUng, — (>ar  Kav 
porary  Electridiy,  speaking  of    the 
probably  one  of  the  most  interasluig  I 
tube  lighting  invented  by  D.  Haalariaaa 
of  these  tubes  are  located  in  a  specially  • 
and  are  so  arranged  as  to  eoofom  to 
arches.    The  light  diffused  is  anqo 
soft  and  pleasant     Mr,  Moora's  system   of 
lighting  has  been  perfected  since  the  EteeUial  j 
of  1896.     The  tubes  used  in  the  illaminatiQgjf^ 
are  the  first  designed  for  such  work^  and  f 
diet  that  the  chapel  will  be  the  caatn  of  j 
out  the  month,  especially  as  it  is  equtppad 
church  organ,  and  the  managemaoi  iataiid  lol 
upon  by  some  well  known  artist, 
the  spectacuUr  the  eight  historical  wax  I 
the  successive  developments  to  ataclmal 
take  first  place.    These  tahlaaax  aps  bcaiad  as  I 
in  what  is  known  as  the  Gonoerl  Hall, 
is  proposed  to  group  the  old  alaetiical 
that  reUte  to  the  subjects  touched  on. 

Too   Bfaob  Llffbt.— An  _ 

made  before  the  Norman  Cross  Diilrict 
the  electric  light  at  the  LondoQ  Brick  Comfmrnft 
The  following  letter  was  read  at  the  raceat 
Council  from  the  manager,  Mr.  C.  J.  UIH: 
acknowledge  receipt  of  your  leiter  of  tba  II 
that  compUints  had  been  mada  by  iba 
passing  my  works  the  electric  lighl 
the  road  as  to  daasla  tba 
thoroughfare.     I   regret    this 
anything  I  can  to  prevaot  aay  aanoyaaaa 
may  have.     I  have  boon  up 
many  times  whan  the  alaelrie  H^ 
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neTer  yet  noticed  any  objection  to  the  light  shining 
(bting  up  the  district ;  in  fact,  quite  the  contrary,  as 
wred  to  me  to  be  quite  a  feature  in  lighting  up  the 
rem  the  London  comer  to  past  my  works.  I  will, 
V,  give  the  matter  my  attention  with  a  view  to 
{iome  shades  where  we  can  possibly  put  them  to 
at  any  objection  being  raised." 
Um  In  nme  of  War.— The  Daily  Chronicle  has 
od  a  large  amount  of  attention  to  this  subject^  which 
viewed  in  the  leader  of  our  issue  of  April  29.  Thus 
unenced  by  the  following  query  :  "  When  the  victory 
■Oa  was  won  the  Spaniards  refused  Dewey  the  use 

•  able,  sojt  was  cut,  and,  as  we  foresaw,  the  admiral 
iDt any  instruments  enabling  him  to  use  the  submarine 

1  Are  our  ships  supplied  with  mirrors  and  scales  or 
B  recorders  in  view  of  a  similar  case,  with  some  officers 
sen  instructed  in  the  use  of  them  ? "  In  the  next 
iHae  it  was  announced  that  "  many  of  our  men-of- 
avebeen  fitted  with  the  Sullivan  galvanometer  for 
work  in  case  of  necessity.  The  editor  of  the  Daily 
ide  knows  nothing,  save  by  general  repute,  of  this 
ment,  but  it  is  said  to  be  steady  even  on  a  torpedo 
n  a  rough  sea.  The  point  is  that  the  matter  has  not 
id  the  attention  of  the  Admiralty."  So  far  so  good, 
( is  difficult  to  imagine  that  even  then  permanent 
elicm  could  be  miuntained  in  a  fighting  centre  between 
)  and  a  cable  end  The  question  of  compensation  for 
iblea  is  getting  serious,  and  the  difficulty  in  many 
win  be  to  fix  which  is  the  offending  nation. 

[«rge  Bnainess.— The  balance-sheet  of  the  General 
ae  Company  of  America  is  now  to  hand.  This  com- 
hM  not  paid  any  dividends  for  some  years,  in  spite 
oeased  volume  of  business.  The  returns  show  a 
revenue  from  sales  of  about  £2,477,000,  and  a  total 
i  inx>duction  of  £2,179,000,  which  shows  a  gross 
bicturing  profit  of  only  12  per  cent  on  the  sales, 
iture  interest  takes  a  considerable  part  of  this  profit, 
iie  remainder  does  not  get  through  to  the  share- 
m.  The  work  done  during  the  year  may  be 
arised  as  follows :  Dynamos  of  an  aggregate  output 
,886  kw.  have  been  delivered  for  lighting  purposes, 
for  traction  purposes  generators  of  over  60,000  kw. 
lapadty  have  been  turned  out.  The  average  size  of 
iflway  motor  has  increased  to  34  7  h.p.,  while  the 
p  generator  for  1897  was  484*3  h.p.,  as  against 
h.p.  in  1896.  Orders  for  direct-current  and  induc- 
notors  for  power  transmission  purposes  aggregated 
lh.p.,and  orders  for  multiphase  generators  aggregating 

2  Lp.  were  also  fulfilled.  Other  totals  of  goods 
A  read  as  follows :  wattmeters,  36,874 ;  other 
iring  instruments,  3,369 ;  transformers,  11,499 ;  arc 
\,  24,158 ;  incandescent  lamps,  6,857,239. 

•  Rojal  Society  Soiree.— Lord  Lister  received  a 
^thering  of  gentlemen  only  at  the  Royal  Society's 
I  at  Burlington  House  on  Wednesday  week.  The 
ific  attractions  in  the  way  of  exhibits  were  too 
roQS  for  general  mention,  but  they  included  several  of 
iod  interest.  Thus  the  most  recent  forms  of  apparatus 
id  for  space  telegraphy  by  Prof.  Oliver  Lodge  and  Dr. 
wad  were  much  noticed.  The  system  was  fitted  up 
»  two  extreme  ends  of  the  edifice.  The  message 
r  at  either  end  is  an  automatic  transmitter,  with  a 
Dy-punched  tape,  and  is  thrown  in  or  out  of  action 
pedal  switcL  The  receiving  »pparatas  at  one  end 
H^on  recorder  in  direct  circuit  with  a  tapped-back 
r.  At  the  other  end  is  a  telephone  wherein  the 
itions  of  current  are  distinctly  audible.  Mr.  A.  A. 
bell  Swinton  had  an  interesting  exhibit  of  X-ray  appa- 
mdnding  a  pinhole  camera  for  taking  a  photograph 


of  a  Crookes  bulb  when  emitting  the  questionable  rays. 
The  rays  appear  to  be  emitted  from  a  small  hollow  ring. 
Prof.  Ewing  exhibited  a  magnetic  balance  for  permeability 
tests  of  iron.  It  is  a  new  apparatus  designed  to  afford  an 
easy  means  of  judging  of  the  magnetic  quality  of  iron  or 
steel,  with  special  reference  to  its  suitability  for  use  in 
djmamo  magnets. 

The  New  York  Xleetrical  KzhiMtion.— The 
President  of  the  United  States  opened  this  exhibition  on 
May  2  by  electricity.  He  was  in  the  White  House  at 
Washington  and  the  exhibition  at  New  York,  so  that  the 
formality  of  the  opening  was  spared  some  of  the  usual 
speechmaking.  We  understand  from  the  electrical  Press 
of  America  that  the  exhibition  is  really  first  rate,  although 
the  use  of  the  future  tense  in  some  descriptive  matter 
reveals  the  fact  that  the  arrangements  were  not  complete 
at  the  opening.  Another  editor  goes  so  far  as  to  admit 
that  the  novelties  and  improvements  exhibited  surprised 
him,  and  hence  "  the  average  engineer  may  expect  to  find 
much  of  interest."  The  Eleeirieal  World  says  that  a 
striking  illustration  of  the  possibilities  of  the  rapid  installa- 
tion of  heavy  machinery  has  been  shown  in  the  preparation 
for  the  exhibition.  The  building  to  be  occupied  was  turned 
over  to  the  officers  of  the  exposition  at  midnight  on 
April  23,  and  between  that  time  and  May  2  it  was 
necessary  to  put  in  many  complete  power  plants  and 
installations  of  the  most  intricate  kind,  including  evety 
detail  from  a  6ft.  stack,  100ft.  in  height,  a  battery  of 
boilers,  engines,  djmamos,  piping,  wiring,  etc.,  to  all  the 
auxiliary  apparatus  and  the  tremendous  multiplicity  of 
small  features  needed  to  make  the  exhibits  operative  and 
sightly.  Although  the  work  was  far  from  complete  at  the 
time  of  opening,  an  enormous  amount  of  work  had  been 
done  in  the  eight  days  available. 

Underground  Telephone  WireB. — ^The  London 
County  Council  are  proposing  not  to  proceed  further  in 
the  matter  of  requiring  a  reduced  tariff  from  the  National 
Telephone  Company  until  the  report  of  the  Select  Com- 
mittee appointed  by  the  Qovemment  has  been  received. 
They  wish,  however,  to  bind  the  company  to  clauses  to  the 
following  effect  with  respect  to  their  underground  system 
of  mains  :  (a)  That  if  and  whenever  the  Council  or  road 
authority  have  power  in  any  way  to  alter  or  widen  any 
street  in  which  any  line  of  the  company  is  laid,  or  have 
power  to  place  any  rest,  shelter,  oi  convenience  in  any  such 
street,  the  Council  or  road  authority  may  require  the  com- 
pany to  alter  any  such  line,  or  to  remove  the  same  to  such 
position  as  may  be  required,  and  the  company  shall, 
with  all  reasonable  dispatch,  at  its  own  expense  and 
without  any  claim  for  compensation,  proceed  to  alter  or 
remove  such  line  or  portion  of  line  as  may  be  required. 
{b)  That  if  the  Council  desire  to  adopt  electric  traction  on 
any  tramway  under  the  control  of  the  Council  which  passes 
along  any  street  in  which  any  line  of  the  company  is  laid, 
the  Council  may,  if  they  think  fit,  require  the  company  to 
alter  any  such  line  or  to  remove  the  same  to  such  position 
as  the  Council  may  require,  and  the  company  shall  with 
all  reasonable  dispatch,  at  its  own  expense  and  without  any 
claim  for  compensation  against  the  Council  or  its  lessees, 
proceed  to  make  such  alteration,  and  so  long  as  no  earth 
return  but  a  complete  metallic  circuit  is  provided  and  used, 
the  Council  or  its  lessees  shall  not  be  liable  to  the  company 
for  any  interference  with,  or  prejudicial  effects  produced 
upon,  the  cables  or  wires  or  the  working  of  the  same,  or 
upon  the  operations  of  the  company,  by  reason  of  such  use 
of  electncity  upon  such  tramway. 

Patin'8  New  Flsrwheel  Alternator.— The  craze  for 
new  types  was  at  its  worst  some  16  years  ago,  i|[hen  the 
most  Qxtrava^t  forms  of  field  ma^ets  were  adopted  by 
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oertain  finni.    We  remember  one  machine,  which  had  not 
even  a  complete  magnetic  circuit  throagh  the    iirmatnre, 
which  was  puffed  up  to  a  great  extent.   These  mon&trosities 
naturally  fell  out  of  the  market  as  firms  began  to  realise 
Uiat  efficiency  rather  than  a  distinctive  type  was  wanted. 
The  Patin  alternator  described  in  the  Ehdrical  Review  of 
New  York  reminds  us  of  these  old  steps  in  the  path  of 
evolution.  The  alternator  is  certainly  of  the  flywheel  type, 
but  the  arrangemente  of  the  armature  and  field  show  a 
modification  of  old  arrangements,  without  advantage  being 
derived  from  the  change.     We  should  describe  the  design 
as  a  variation  of  the  Siemens  type  in  which  the  disc  arma- 
ture is  converted  into  a  cylinder.     The  magnet  system 
eoniifita  of    two  concentric    rings   with   projecting  poles. 
The  inner  ring  is  the  flywheel,  and  it  is  connected  to  the 
outer  cast-iron  ring  by  radial  yokes.     The  thin  cylindrical 
armature  does  not  revolve,  but  ia  inserted  between  the  two 
•ets  of    pole-faces.    The  coils  are  supported  at  one  end 
only,  and  are  replaceable.     This  fact,  coupled  with  arrange- 
ment of  a  number  of  parts  to  make  a  true  cylinder,  raises 
many  diflficulties  which  do  not  exist  with  the  revolving-disc 
types.     With  the  disc  the  centrifugal  force  does  tend  to 
keep  the  armature  segment  in  a  vertical  plane.     In  the 
description  referred  to  above  of  the  Patin  alternator  the 
absence  of   collecting  gear  is   praised,   but  the  exciting 
circuit  revolves,  and  has  to  be  fed  by  rings  and  brushes. 
This  inductor  type  is  the  only  one  which  really  has  no 
collecting  gear.     Efficiencies  of  96  and  94  per  cent,  are 
claimed  for  the  120  kw.  and  40-kw,  machines  respectively, 
but  we  gather  that  these  figures  do  not  include  the  excita- 
tion, or  **  excitement,^  as  the  author  calls  it,  and  also  that 
they  are  not  obtained  from  actual  tests. 

Am  Others  See  Us, — Mr,  Claude  P.  D'Oyly  concludes, 
in  our  New  York  namesake  of  May  5,  his  articles  on 
"Statistics  on  English  Electric  Lighting  Plant''  This  la«t 
attempt  is  much  better  than  the  previous  ones,  We  are 
told  that  our  electrical  machinery  is  more  efficient  than  the 
American.  Mr.  D'Oyly  admits  that  "our  engineers  are 
oonstantly  on  the  alert  for  improvements  looking  to  a  gain 
of  efficiency  in  the  different  parts  of  the  system.  The 
money  necessary  is  a  very  secondary  consideration,  and 
consequently  manufacturers  in  England  make  a  very  high- 
efficiency  machine — a  great  deal  higher  than  is  ordinarily 
made  on  the  Continent  of  Europe  or  as  standard  machines 
in  the  United  States.  This  makes  the  machines  heavy,  and 
they  do  not  look  symmetrical,  and  they  require  movement  of 
the  brushes  with  the  variations  of  load,  a  point  which 
would  instantly  condemn  them  in  America.  English 
manufacturers  have  not  made  many  550  volt  generators 
of  any  considerable  size,  and  consequently  have  not  had 
any  experience  with  "bucking."  When  they  have  expe- 
rienced  this  they  may  aim  at  machines  with  a  larger  air- 
gap  and  a  lower  efficiency,  more  after  American  practice,  but 
which  machines  will  take  care  of  themselves."  Perhaps  the 
aathor  would  expect  the  large  500  volt  dynamo  at  Mitn- 
Chester  to  buck,  and  we  have  yet  to  learn  that  good 
efficiency  is  the  cause  of  this  fault  in  American  dynamos* 
Finally,  the  author  says  that  "  the  electric  lighting  art  has 
Dot  been  developed  to  the  same  extent  in  England  aa  it  has 
in  the  United  States,  and  although  they  are  making  some 
headway  now,  and  are  doing  it  in  a  thoroughly  systematic 
way,  it  will  be  a  long  while  l>efore  they  can  catch  up  with 
Hi,  aa  after  all  the  larger  towns  are  lighted  up  then  the 
qaesttoo  comes  up,  which  was  tackled  here  years  ago,  of 
the  small  towns  which  are  too  small  for  gasworks,  and  which 
were  equipped  with  overhead  wires  in  America,  but  which 
cannot  be  done  in  England  unless  new  Board  of  Trade 
regiiUtioRi  arepeased."  Once  aguin,  the  fact  that  our  gas 
industry  is  mites  ahead  of  that  in  America  has  to  be  con 
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sidered,  and  we  again  see  an 

for  a  traveller  to  realise  that  the 

apply  in  a  foreign  country.     Our  small  towns  have 

supply,  and  in  our  large  towns  the  price  el  gse  i 

than  anywhere  abroad 

Water  Gaa.— Prof.  Vivian  B.  Lewe/s 
"  Water  Gas  and  its  Application  "  before  Um 
Arts  last  week  was  well  attended,  and  aleo 
reading.  The  subject  is  a  broad  one,  and  cmm 
had  some  disastrous  failures  as  well  as 
author  described  the  various  steps  in  Ibe 
the  use  of  water  gas.  He  givst 
from  the  results  of  several  yean*  wockiQit  d 
average  of  54,000  cubic  feet  of  water  gpe  nsajr  he  4 
from  a  ton  of  coke.  Speaking  of  a  new  nelM 
Lewes  explains  that  in  all  the  attempts  to  makt  wa 
which  had  seen  the  light  up  to  last  year,  tbe  nMia| 
fuel  to  incandescence  has  practically  alwaji  btis  d 
by  using  the  air  blast  in  so  deep  a  bed  of  ttisl  d 
carbon  monoxide  and  residual  nitrogen  of  the  aff 
the  chief  resultant  products ;  and  it  must  be  nmm 
that  when  lib.  of  carbon  combinee  with  oxjgui  I 
carbon  monoxide,  as  when  forming  producer  gM|  od^ 
heat  units  are  developed,  whilst  if  air  be  pretstit  ia  sn 
quantity  to  bum  the  carbon  direct  to  earboQ  diod 
amount  of  heat  which  is  evolved  is  5'47  tunes 
that  is,  lib.  of  carbon  gives  8,080 
process  for  making  water  gas  has 
Mr.  Carl  Dellwik,  in  which  this  fact 
adjustment  of  the  air  supply,  and  by 
of  the  incandescent  fuel  in  the  geoenU 
height.  Under  these  conditions  the  prodi 
exist  as  a  byproduct,  and  the  prodnste  eC 
merely  of  the  ordinary  noQ-eomboittble 
plete  combustion,  carbon  dioxide  atid  Pitfogwy  thi 
being  that  double  the  quantity  of  water  gas  eaa  hi 
per  pound  of  fuel  than  was  before  poasJUs^  ead  Ihi 
heat  generated  minimises  the  period  of  blowiD|^ 
runs  or  time  of  steaming  to  be  continued  lar  1 
has  been  possible  before.  By  this  melhod  ihe 
to  cost  about  3d-  per  1,000  cubic  feet.  AVh^e 
have  the  control  both  of  the  gaswtirks  and  ako  ll 
lighting  of  a  town,  the  geneimtion  of  cttrmil  bf 
water  gas  generated  from  their  eoke  bj  msam  el  a  I 
plant  would,  the  author  say%  ool  eiolj  (JYe  eh 
power  at  a  price  far  below  thai  at  which  it  is 
other  means,  but  would  also  keep  op  ihe  pdee  of  ih 

Idqaid  Hydrogen,— The  Timm  on  FHday  hii 
the  following  details  of  Prof.  Dewar*s  taiesi  titta 
explained  by  him  before  the  Royal  Soeiety  :  **  Pral 
said  that  in  1895  he  described  apparaloe  for  Ihe  jni 
of  a  jet  of  hydrogen  containing  liquid, 
such  a  jet  could  bo  used  to  eool  bocties  hebw  the  10 
ture  that  could  be  reached  with  liquid  air,  Ihoa 
attempts  to  collect  the  liquid  hjrdrogin  fnilid, 
iovestigator  had  improved  en  the  reeolta 
and  as  the  type  of  appamtds  eesployed  is  thorn  i 
ments  worked  well  it  was  resolired  lo 
hunger  liquid-air  plant,  and  to  GOoihiBe  with  it 
arrangements  for  the  liquefaction  of  hydnifs.  Ihe 
ratus  took  a  year  to  build  up,  and  laaojr  noathi 
occupied  in  testing  and  in  making  preliniiwiTy  Ixiala 
many  failures  and  defeats  need  net  be 
May  10  an  experiment  was  Harted  with  hydiMgea  eo 
-  20Meg.  0.»  and  escaping  contieiUMasly  ttader  a 
180  atmospheres  from  the  nos;ile  of  a  ami  ef  pipe  at  t 
of  10  to  15  cubic  feet  a  minote,  in  a 
silvered,  and  of  speda!  conitrucUoti,  sturOQiided  with  I 
kept  below  -  200deg.  C*     With  those 
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grdiogen  began  to  drop  from  this  vacuum  vessel  into 
■other,  doubly  isolated  by  being  enclosed  within  a  third, 
ndin  five  minutes  20  cubic  centimetres  of  liquid  were 
nBeeted.     The  hydrogen  jet  then  froze  up  from  the  soiidi- 
bation  of  air  in  the  pipes  of  the  apparatus.     The  yield  of 
Squid  was  about  1  per  cent  of  the  gas.     In  the  liquid  con- 
ftkm  the  hydrogen  was  clear  and  colourless,  showing  no 
ibiQrption  spectrum,  and  the  meniscus  was  as  well  defined 
pi  in  the  case  of  liquid  air.    The  liquid  must  have  a  rela- 
Jbely  high  refractive  index  and  dispersion,  and  the  density 
Wit  be  in  excess  of  the  theoretical  value»— viz.,  0*18 
iliOlS — deduced  respectively  from  the  atomic  volume 
organic  compounds  and  the  limiting  density   found 
Amagat  for  hydrogen  gas  under  infinite  compression. 
~.  Dewar's  old  experiments  on  the  density  of  hydrogen 
ipdiadiam  gave  a  value  for  the  combined  body  of  0*62, 
]  it  would  be  interesting  to  find  the  real  density  of  the 
snbetance  at  its  boiling  point.     No  arrangements 
;  at  hand  to  determine  the  boiling  point,  two  experi- 
were  made  to  prove  the  excessively  low  temperature 
if  the  boiling  fluid.     In  the  first  place,  when  a  long  piece 
t^Mm  tubing,  sealed  at  one  end  and  open  to  the  air  at 
b  olher,  was  cooled  by  immersing  the  closed  end  in  the 
|nd  hydrogen  the  tube  immediately  filled,  where  it  was 
nled^  with  solid  air.  The  second  experiment  was  with  a  tube 
BtainiDg  helium.    Having  a  specimen  of  purified  helium, 
ctncted   from  Bath  gas,  sealed  up  in  a  bulb  with  a 
mow  tube  attached,  he  placed  the  latter  in  the  liquid 
fdrogen,  whereupon  a  distinct  liquid  was  seen  to  condense. 
Iram  thifl  result  it  would  appear  that  there  could  not  be 
Mf  great  difference  in  the  boiling  points  of  hydrogen  and 
In  conclusion,  Prof.  Dewar  pointed  out  that  all 
gases  had  now  been  condensed  into  liquids  which 
ndd  be  manipulated  at  their  boiling  points  under  atmo- 
|hflrie   pressure   in    suitably   arranged  vacuum  vessels, 
Ibqgh  even  so  great  a  man  as  Clerk  Maxwell  had  doubts 
^  Id  the  possibility  of  ever  liquefying  hydrogen.    With 
fad  hydrogen  as  the  cooling  agent  a  temperature  could 
\  reached  within  20deg.  or  30deg.  of  the  zero  of  abso- 
Is  temperature,  and  its  use  would  open  up  an  entirely 
m  field   of  scientific   enquiry.    No  one   could   predict 
properties    of    matter    near    that    zero.     Faraday 
chlorine  in  the  year   1823.    Sixty  years  after- 
Wroblewski  and  Olszewski  produced  liquid  air,  and 
;  after  an  interval  of  15  years,  the  remaining  gases-^ 
and  helium — were  obtained  as  static  liquids, 
ig  the  step  from  the  liquefaction  of  air  to  that 
hydrogen  was  relatively  as  great  in  a  thermo-dynamic 
that  from  liquid  chlorine  to  liquid  air,  the  fact 
the  former  had  been  achieved  in  one-fourth  the  time 
to   accomplish   the   latter   proved    the    greatly 
rate  of  scientific  progress  in  the  present  age. 
I  paper   ended  with  an  acknowledgment   of   the  aid 
by  Mr.   Sobert  Lennox,  without  whose  engi- 
Ig  skill,  manipulative  ability,  and  loyal  perseverance 
present  successful  issue  might  have  been  indefinitely 

Beotrie  Horses. — The  following  extracts  from  a 
of  the  Financial  Tirnes  on  "Electric  Horses  and 
Gbbes,"  are  too  good  to  be  missed.  The  editor 
isifa  that  tike  joint-stock  atmosphere  appears  to  be 
aged  with  an  undue  amount  of  electricity  at  the  present 
IS,  Electric  cabs  are  whizzing  along  the  streets  of 
■don,  and  motor  enthusiasts  are  predicting  that  before 
oy  yean  are  over  the  skeleton  of  the  noble  quadruped 
1  stand  sids  by  side  with  those  of  other  extinct  animals 
mxiofffcal  museums.  To  our  intense  surprise,  the  latest 
fosal  eooeeming  the  application  of  electricity  consists 
i  only  of  dapriviD^  tha  borsa  of  bis  occupation,  but  of 


assuming  his  form,  and  this  really  involves  the  addition  of 
insult  to  injury.    The  idea  is  owned  by  a  company  called 
the  Electric  Horse  Promotion  Syndicate,  whose  object  is 
not   to  promote    horses    by  electricity,  as    some  might 
imagine,  but  to  exploit  patents  relating  to  "  an  absolutely 
original  form  of   recreation,   combining  the  pleasure  of 
equestrian  exercise  with    the  charm  of    novelty."    The 
syndicate    is  capitalised — or  over-capitalised — at  £5,000, 
and  is  merely  the  forerunner  of  a  more  ambitious  venture, 
which  is  to  have  a  capital  of  £80,000.    The  promoters, 
therefore,  appear  to  be  people  with  very  small  resources, 
or  else  they  have  extremely  little  faith  in  their  enterprise. 
Judging  from  the  prospectus,  we  should  think  the  former 
alternative  is  correct.    The  enthusiastic  pioneers  have  so 
much  confidence   in  the  future  of  the  electric  horse  that 
they  have  conjured  up  a  vision — it  might  almost  be  called 
a  nightmare — of  its  exploits.    The  result  lies  before  us  in 
the  shape  of  a  somewhat  crude  illustration,  in  which  30  or 
40  mechanical  steeds  are  shown  disporting  themselves  in 
an  extensive  arena.     Hundreds  of  spectators  are  watching 
the  proceedings  from  grand  stands  and  pavilions,  and  all 
are  displaying  the  greatest  excitement^  with  the  exception 
of  two  or  three  couples  in  the  foreground  who  are  carrying 
on  mild  flirtations.     The  up-to-date  quadrupeds — mounted 
apparently  on  rods  attached  to  rails — enter  the  arena  on  a 
series  of  tracks  that  almost  puts  Clapham  Junction  in  the 
shade.    If  they  pass  this  point  without  sustaining  a  violent 
collision  they  pursue  a  labyrinthine  course,  which  combines 
the  intricacy  of  Hampton  Court  maze  with  the  curvatures 
of  a  mountain  road  in  Switzerland.    When  these  evolutions 
have  been  accomplished  the  intrepid  riders  take  a  final 
gallop  round  the  arena,  make  their  exit  by  the  up  lines  at 
Clapham  Junction,   and,   panting  no   doubt    from    their 
violent  exercise,  dizzy  in  brain  and  shaken  in  nerve,  they 
probably  make  their  way  to  the  nearest  bar  for  a  brandy- 
and-soda.    An  outer   ring  affords  an  opportunity  to  the 
more  adventurous  to  indulge  in  an  electric  horse  race,  the 
apparatus  being  arranged  in  such  a  manner  that  "  the  race 
is  a  genuine  one,  and  the  selection  of  the  winner  is  purely 
a  matter  of  chance."    As  the  course  is  over  real  turf,  the 
illusion  must  be  well-nigh  perfect,  and  the  Derby  may  now 
be  regarded  as  an  effete  institution,  quite  devoid  of  interest 
except  from  the  antiquarian  point  of  view.     If  we  were  at 
all  sceptical  concerning  the  virtues  of  the  electric  horse 
we  should  be  converted  at  once  by  the  assurance  that  the 
new  equine  machine  will  trot,  walk,  canter,  or  gallop  at 
the  wish  of  the  rider.    This  is  where  art  triumphs  over 
nature.    Further,  it  is  impossible  even  for  the  most  timid 
to  fall  or  lose  their  balance  when  once  seated  upon  the 
saddle,  so  that  when  this  initial  performance  has  been 
accomplished  the  equestrian  will  feel  far  more  at  home 
than  he  would  on  a  safety  bicycle.     "Every  motion  of 
•the   genuine  quadruped,"  we  read,  "is  counterfeited  by 
;  means  of  this  ingenious  contrivance  "  ;  but  this  is  where, 
-  in  our  judgment,  the  inventor  has  made  a  mistake.  We  have 
;  heard  of  cab  horses  dropping  at  the  rank  from  sheer  exhaus- 
tion. We  have  seen  the  friend  of  man  jibbing,  suffering  from 
staggers,  and  running  amok,  to  the  great  danger  of  life 
and  property.     It  was  unwise  to  copy  nature  so  slavishly 
as  to  reproduce  these  obvious  failings,  and  we  can  only 
assume  that  the  idea  was  to  minister  to  the  love  of  sport, 
which,  as  the  prospectus  very  truly  remarks,  is  inherent 
in  every  Englishman.     "  The  present  invention,  which  is 
one  of  the  mechanical  triumphs  of  the  nineteenth  century, 
will  provide  a  simple  and  inexpensive  means  of  recreation 
which  is  probably  more  dear  to  the  average  man  than  any 
other."    The  inexpensive  horse  ought  not  to  be  more  dear 
than  any  other ;  but  then  we  must  bear  in  mind  that  it  is 
electric,  and  has  been  promoted. 
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THE  KtDDEBHINSTER  AND  STODRPOBT  ELECTRIC 
TRAMWAY. 


Thifl  is  a  line  lor  which  the  British  Electric  Traction 
(Pioneer)  Company,  Limited,  obtained  parliamentary  power 
in  1896,  and  is  to  be  worked  throughout  on  the  DickinBon 
overhead  electric  aide  wire  system.  The  line  commences 
at  Somerleyton^Tenne  (Fig,  1)»  about  half  a  mile  in  an 


side  is  made  up  with  macadam.    Tht  •^clioii 

showing  fishplates  and  bond  is  given  in  Fi^  4. 
Very  considerable  road  improvements  ban  I 
As  the  line  runs  mostly  alongside  iba  iomL  mui 
carriageway  had  to  be  left    for  the    ordiJiarr 
necessitated  widening  the  roadway,  abo  three  I 
of  these,  being  a  double  bridgie  mmiiiig  ' 
vStour  and  the  Worcestersliire  Oaiui(  pme 
difficulty,  as  the  sides  of  the  ori| 


KIDDERMINSTER    ^StOURPORT      ElECTRtC      TRAMWAY, 
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easterly  direction  from  the  Great  Western  liailway  Station 
at  Kidderminster,  and  passes  through  the  principal  streets 
of  KidderminBter,  thence  along  the  Stourportrroad^  across 
the  level  crossing  of  the  Great  Western  Railway,  termi 
Dating  in  Bridge-street,  Stourport,  on  the  banks  of  the 
River  Severn.     It  is  a  single  line   with  passing  places, 
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I  of  the  Town. 


Ztk  bin.  gauge,  and  constructed  throughout  with  girder 
rails  75lb.  to  the  yard.  All  the  grades  on  the  lines  are 
shown  in  Fig.  1. 

In  the  borough  of  Kidderminster  the  rail  is  laid  as  an 
ordinary  tramway  (Fig.  2)  upon  a  bed  of  concrete  6in.  in 
thickness  between  the  rails,  and  for  I8in.  on  either  side  is 
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Saved  with  3in.  by  Sin.  Clee  Hill  granite  setts.  Along  the 
toorport-road  to  the  level  crossing  of  the  Gre\t  Western 
Railway,  the  line,  with  the  excepuon  of  one  short  length, 
is  laid  along  the  northerly  side  of  the  road.  The  rails  are 
laid  on  sleepers  (Fig.  3}  between  the  rails,  and  on  each 


straight,  but  in  a  double  **  S  *'  bend,  and  the  ardi  i 
the  canal  was  skewed.    This  bridge  had  to  be 
both  sides  and  made  straight  throughout  tti 
of  about  180ft.     The  arch  spanning  the  rifwi 
on  both  sides  by  building  brick  arches 
work  being  tied  into  the  old  by  means  of 
right  through  from  side  to  side.    The  skew  i 
be  widened  in   the  same  manner  owinf  io 
shape  of  the  old  bridge,  but  waa  effected  bf 
construction,  the  longest  span  being  38ft  6iB. 
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Owing  to  various  obetaeles  il  baa  Wai 
less  than  three  tnstanoea  to  phoatba  poke  on  i 
of  the  road — that  is,  the  poles  and  wins  br  a, 
able  distance  are  on  one  side  of  tlie  road  odljr, 
some  distance  on  the  other  side  of  iba  ruMcL 
again  cross,  so  that  in  this  iostallarioii  tbaro 
example    of    tbe    adaplabiU^  of   Iba 
running  trolley  to  the  wire  in  var]n»C  P^ 
tton  to  the  tramway.     Fig.  &  shows  aa  at 
tbe  Irack  and  ovaiiisad  eonrtTiiicrioiL 

Tapered  steal  polas6iii*  lad  TJiL  ■ 
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»  diBtance  apart  of  50  jrards.  They  stand  22ft.  above 
and,  and  are  bedded  m  concrete  to  a  depth  of  6in. 
the  surface  of  the  road.  Two  trolley  wires  are 
)d,  one  for  up-line  and  the  other  for  down-line 
g,  the  necessity  for  overhead  switches  at  the  passing 


from  the  Kidderminster  terminus,  and  3^  miles  from 
Stourport  There  is  shedding  room  provided  for  10  cars. 
The  generating  plant  consists  of  two  Baboock  and  Wilcox 
boilers,  each  of  1,218  square  feet  heating  surCftoe,  and  capable 
of  evaporating  3,600  gallons  of  water  per  hour;  a  Ghreen's 


Fio.  6.— Bod  IleTftUoii  of  Can  and  Orerhetd  Oonttniolloii. 


being  thus  avoided.  The  height  from  the  rail  to 
)lley  wire  is  21ft.  The  lengths  of  the  bracket  arms 
rhich  the  trolley  wire  is  suspended  vary  considerably, 
Dgest  being  8ft.  6in.  and  the  shortest  2ft.  6in.,  tne 
r  number  being  of  the  latter  length.  The  trolley 
I  suspended  by  riveted  gunmetal  ears,  which  are  in 


Tia,  &— DetaOi  of  Ttelley  Pole  and  Base, 

ospended  from  bell  insulators  fixed  to  the  bracket 
iy  wrought-iron  clips. 

^wer  station  ana  car  depdt  are  built  together  upon 
BJiBble  site  (Fig.  1\  situated  between  the  Kiver  Stour 
i0  WorcesteEshm  Canal,  which  is  a  litfle  over  a  mile 


economiser  of  120pipe8;  two  Ra  worth  "Universal"compound 
engines,  developing  150  b.h.p.  at  normal  and  200  b.h.p.  at 
a  maximum  load  with  1301b.  steam  pressure,  each  coupled 
direct  to  a  multipolar  compound-wound  generator,  to  be 
run  at  a  speed  of  235  revolutions  per  minute.  The  gene- 
rators are  i^ound  to  give  a  constant  KM.F.  of  550  voltSi 
with  a  full  normal  loiui  of  190  amperes  and  a  maximum 
load  of  250  amperes.  The  arrangement  of  this  ^cuit  is 
given  in  Figg.  6  and  7.  There  are  also  two  Wheeler 
surface  condensers  of  the  Admiralty  type,  one  for  each 
steam  plant ;  the  exhaust-pipes  are  arran^d  so  that  either 
engine  can  exhaust  to  either  of  the  condensers,  or  direct  to 
atmosphere  automatically  should  the  condenser  fail  through 
any  cause.  An  amply  supply  of  water  for  the  condensers 
can  be  obtained  from  the  caubI,  The  steaoi^iping,  which 
is  arranged  in  duplicate,  is  of  mild  steel.  The  vdves  are 
manufactured  by  Messrs.  Winn  and  Co.,  of  Birmingham. 
The  water  supply  is  taken  from  the  town  mains. 

The  switchbofurd  is  divided  into  six  panels — ^main  station, 
generator,  feeder,  and  Board  of  Trade.  The  main  station 
panel  is  fitted  with  an  ammeter  showing  total  output  of 
station,  recording  volt  and  watt  meters,  an  equalising  switch, 
and  a  station  clock.  The  generator  panels  are  each  fitted 
with  a  magnetic  quick-brrak  cutout  switch,  an  ammeter, 
shunt-regulating  switch,  and  plugboard  for  station  volt- 
meters. The  &der  panels  are  each  fitted  with  a  .quick* 
break  cut-out  switch,  ammeter,  and  lightning  arrester.  The 
Board  of  Trade  panel  contains  all  the  instruments  neces- 
sary to  comply  witii  die  Board  of  Trade  regulations. 
All  the  voltmeters  and  ammeters  have  illuminated  dials. 
There  are  two  main  feeder  cables  from  the  power  station, 
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one  going  east  towards  Kiddermln&ter  and  the  other  west 
tow&rda  Stourport  At  every  half-mile  the  trolley  wire  is 
diirided  by  section  insulators,  at  which  points  the  feeder 
boxes  are  located.  These  feeder  boxes  contain  two  main 
knife  switches  feeding  on  to  an  omnibus  bar,  from  which 
bar  there  are  four  cut-out  fuses,  which  can  feed  both  ways 
on  to  the  double  trolley  wire.  Any  section  can  thus  be 
easily  disconnected  for  testing,  etc.  The  efkst-going  feeder 
is  a  ^*/i^  stranded  cable,  and  extends  to  within  haff  a  mile 
of  the  terminus.  The  west  going  feeder  consists  of  a 
*^/,i  cable^as  farjas  the  third  feeder  box,  from  which  point 


no  top  seats  provided.  The  trucks  are  of  lli«  BriO 

type^  with  a  wheel  base  of  6ft   6iii.»  Iht  wfaidi  hij 

2ft.  6in.  diameter.    The  bottom  (nuntog  of  tba  «wi  ii«i 

structed  of  teak,  the  body  of  t«ak  aod  Eogliih  mk^ 

the  panels  of  Honduras  mahogany.     Eaeb  of  ibt  moloi 

h  equipped  with  two  15-b.Lp.  four-polo  motorv  of  tkt  fa« 

clad  tfpe,  with  spring  suspension,  and  gmnd  In  tte  ol 

with  spur  gearing  with  a  ratio  of  4  to  L.     Tht 

are  of    the  drum   type,  slot    wound,  with 

renewable  coils,     The  armatures  ai«  cro» 

to  have  only  two  points  of  commutatioD.    Oariioo 


^% 


Bother  House 
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and  on  as  far  as  the  next  two  boxes  it  it  reduced  to  ^^j^^ 
and  from  thenoe  to  the  Ust  feeder  box  it  is  reduced  again 
to  *7u»  f*'ii*hing  up  within  balf  a  mile  of  the  terminus.  A 
^/„  cable  is  connecte<l  to  the  rails  at  the  extreme  ends,  and 
brought  back  to  the  switchboard  for  testing  the  drop  in  the 
return  circuit  The  feeder  cables  are  lead  sheathed  and 
armoured.  They  are  buried  in  the  ground  at  a  depth 
of  I8in. 

There  are  10  ears — <ix  closed  motorcars  27ft  6in.  in 
length  over  all,  and  6fU  4in.  in  breadth.  They  have  a 
carrying  capacity  of  24  paaaengera,  and  three  open  trailer 
cars  with  a  carrying  capacity  ol  40  paaseagara*    There  are 


are  employed.  The  controllen»  wUch  an  fsad  m 
end  of  the  car,  are  of  tbc  series-panllil  Ijpi^  mm  ( 
handle  being  supplied  with  each  pair  of  '^ 

are  so  arranged  that  it  is  imponilNe  to  iJitili  H  i 
when  the  controller  is  in  the  **off*  poritifltt  1 
lighted  with  ten  l^^P;  lampa,  armogod  in  two  oiraili 
five  lamps  to  series.  The  intehor  of  tiM  ear  it  l^iii 
throe  clusters  of  tamps,  one  oontaiiiian  foar  aad  two  t 
taining  two  lamps,  and  a  h^ljglit,  wkiili  alto  UghiB  I 
vestibule,  arranged  at  eadi  and  oftr  platloim.  T%m  \ 
pole  (Fig.  8)  is  a  light  itaal  tnbi^  II 
22ln.  to  fin.  outaidt  dtaafltsr,  and  fitiid 
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ow  the  wheel  to  turn  and  adapt  itself  to  any 

the  trolley  wire.  The  base  of  the  trolley  pole 
k1  on  four  insulators,  as  the  whole  of  the  pole 

of  the  electrical  circuit.  Each  car  is  provided 
itning  arrester. 

tractors  for  the  complete  electrical  installation 
^rush  Electrical  Engineering  Company.  This  line 
:ceedingly  interesting,  because  not  only  has  the 
:k  been  installed,  but  manufactured,  by  the  Brush 

The  contractor  for  the  permanent  way  and 
jras  Mr.  George  Law,  Kidderminster.  The  poles 
ufactured  by  Messrs.  James  Eussell  and  Sons, 
/Fown  Tube  Works,  Wednesbury.    Messrs.  Alfred 

and  Co.,  120,  Colmore-row,  Birmingham,  were 
ers  for  the  whole  undertaking,  Mr.  G.  B.  Parlett, 
u,  being  resident  engineer  and  their  representative 
t  the  work. 

we  were  going  to  press  we  received  a  tele- 
ing  that  the  Board  of  Trade  had  passed  the 
.  which  will  hence  be  opened  for  traffic  at  once. 


nON  OF  ELECTRICAL  ENGINEERS,  Hay  12. 


rnetic  Balance  for  Workshop  Tests  of 
Permeability. 

3Y  PROF.    J.    A.    EWING,  F.R  S.,   MEMBER. 

hor  believes  that  the  want,  is  felt  of  a  workshop 

for  making  tests,  in  an  easy  and  rapid  fashion,  of 
ic  permeability  of  cast  and  forged  metal  for  dynamo 
His  own  permeability  bridge,*  introduced  two  years 
)w  somewhat  extensively  used,  allows  the  B-H  curve 

bar  to  be  determined  with  very  much  less  trouble 
ded  to  carry  out  ballistic  tests.     For  the  accurate 

of  one  bar  with  another,  throughout  a  wide  range  of 
g  forces,  the  permeability  bridge  is  entirely  suitable, 
ishes  as  simple  a  means  of  performing  that  operation 

be  had.  The  author  uses  it  systematically  in  his 
I,  and  is  thoroughly  satisfied  with  it  as  a  means  of 
g  the  B-H  curve.  But  the  complete  B-H  curve  is 
e  than  the  dynamo  -builder  or  the  steel  founder 
vrants  to  know.  For  his  purpose  it  would  often 
ad  the  induction  produced  by  some  one  (fairly  high) 
le  magnetising  force.      That  information  is  a  suffi- 

of  the  character  of  the  specimen  to  allow  judgment 
d  on  its  suitability  for  use  in  the  field  magnets  of  a 

Dsiderations  have  led  the  author  to  develop  another 
rument,  which,  while  it  tells  less  about  the  specimen 
)  learnt  by  means  of  the  permeability  bridge,  gives 
leful  information  in  a  still  more  easy  way.  To  use 
no  knowledge  of  electrical  testing,  and  the  results 
orking  out.  The  value  of  the  magnetic  induction 
1  units,  corresponding  to  a  single  stated  magnetising 
reedy  read  off  on  a  divided  i^e.  The  instrument 
etio  balance  of  the  traction  type,  making  use  of 
le  already  applied  in  magnetic  testing  in  apparatus 
y  Prof.  S.  P.  Thompson,  Mr.  Gisbert  Kapp,  and 
Du  Bois.  In  most  apparatus  of  this  kind  the 
as  taken  the  form  of  a  turned  bar  with  a  faced  end 
le  pull  due  to  magnetisation  was  exerted.  In  the 
dance  this  facing  of  the  end  is  not  required,  the 
»iiU  being  exert^  between  the  side  of  the  turned 
oagnet  pole  which  it  touches,  and  from  which  it  is 
f.  The  specimen  is  a  turned  rod  ^in.  in  diameter 
»ng.  It  lies  across  the  two  poles  of  a  U-shaped 
net,  which  is  excited  by  a  constant  current  of  such 
to  produce  a  magnetising  force  in  the  rod  of  about 
inits.  In  one  of  the  poles  there  is  a  V  notch  for  the 
in,  and  the  other  pole  has  a  slightly  convex  surface, 
ed  to  form  a  portion  of  a  cylinder  with  its  axis 
lar  to  the  direction  of  the  length  of  the  rod.  The 
I  rod  touches  this  pole  at  one  point  only,  and  the 
rce  at  this  point  of  contact  is  the  force  which  is 
A  lever  or  weigh-beam  is  applied  to  pull  the  rod 
this  pole,  while  the  other  end  of  the  rod  remains  in 
h  in  the  other  pole,  forming  what  may  be  called  a 
Lnge.  The  tractive  force  is  measured  by  means  of  a 
oh  slides  along  the  graduated  weigh-beam.  When 
Nit  in  place,  the  current  is  reversed  once  or  twice, 
it  any  residual  effects  of  previous  magnetisation. 
;  it  then  moved  along  the  beam  until  the  beam  just 

xl  in  the  author's  paper  on  "The  Ma|n>etio  Testing 
I  Steel,"  MinvUB  of  Proceedings,  Institation  of  CivO 
May,  1896. 


drops  each  time  it  is  raised,  so  as  to  bring  the  side  of  the  rod 
into  contact  with  the  pole.  The  rod  requires  no  preparation 
beyond  turning  it  to  the  proper  diameter.  Its  oylmdri(»dly 
turned  side  touches  the  convex  pole-face  in  a  perfectly  definite 
manner,  and  the  rod  may  be  taken  out  and  put  back  without 
altering  the  character  of  the  contact.  The  lever  is  arranged  in 
such  a  way  that  the  rod  always  touches  the  same  point  of  the 
pole-face. 

The  value  of  the  magnetising  force  to  be  brought  to  bear  on 
the  rods  under  test  was  fixed  at  about  20  O.G.S.  units  for  the 
following  reasons :  At  forces  much  weaker  than  this  the  B-H 
curves  of  different  specimens  often  cross  ;  in  other  words,  the 
order  of  merit  often  changes  when  the  force  is  varied.  But 
the  author's  experience  in  testing  dynamo  steel  ImmIs  him  to 
the  conclusion  that  with  forces  of  20  units  and  over  there  is  no 
serious  change  in  the  order  of  merit  of  various  specimens.  If 
a  piece  is  good  when  H=20,  it  remains  good  under  stronger 
forces  ;  if  it  is  only  fair  when  H=20,  it  remains  only  fair  ;  and 
a  specimen  that  has  relatively  low  permeability  under  this  force 
does  not  take  a  materially  better  place  when  the  force  is  increased. 
On  the  other  hand,  any  considerably  stronger  force  would  be 
less  convenient  for  testing,  especially  because  the  difference 
between  good  and  bad  specimens  would  become  less  well 
marked,  and  the  sensitiveness  of  the  test  would  consequently 
be  reduced.  The  author  has  selected  20  as  a  force,  which  on 
the  one  hand  is  sufSiciently  low  to  make  the  distinction  wide 
between  bad  and  good  specimens,  and  on  the  other  hand  is 
sufficiently  high  to  make  the  order  of  merit  substantially 
the  same  as  is  maintained  under  stronger  forces.  From  the 
measured  induction  at  H=20,  the  probable  induction  at  higher 
forces  can  be  inferred  with  some  confidence.  By  examination 
of  the  results  of  tests  of  a  very  large  number  of  samples  of 
dynamo  steel,  including  the  published  tests  of  Mr.  Parshall,* 
as  well  as  his  own  tests,  the  author  has  prepared  the  following 
table,  to  show  the  probable  approximate  values  of  B  at  forces 
of  25,  30,  40,  and  50  C.G.S.  uniU,  when  the  value  of  B  at  a 
force  of  20  is  known.  The  values  of  B  found  for  Ha 20  range, 
in  dynamo  steel,  from  16,000  in  the  very  best  specimens  down 
to  12,000  in  specimens  of  decidedly  low  permeability.  About 
15,000  is  representative  of  good  dynamo-steel  castings,  and 
anything  below  14,000  may  be  pronounced  poor. 

Table  I. — Probable  Values  of  Magnetic  Induction,  B,  for  Various 
Amounts  of  Magnetising  Force,  H. 


Magnetising 
force.  H. 

Magnetic  induction,  B. 

20 
25 
30 
40 
50 

12,000 
12.700 
13..%0 
14.200 
i4,900 

13,000 
13,700 
14.200 
15,000 
15,600 

14,000 
14  600 
15.100 
15,700 
16,300 

15,000 
15,600 
15,900 
16.400 
16,900 

16,000 
16.350 
16.600 
17,000 
17.400 

The  range  of  the  new  magnetic  balance  extends  (for  H»20) 
from  12,000  up  to  something  over  16,000.  It  will  test  at  the 
top  of  its  range  the  very  best  samples  that  are  found,  and  at 
the  bottom  of  the  range  it  will  test  steel  of  poorer  quality  than 
would  be  accepted  for  use  in  dynamo  magnets. 

The  scale  is  a  linear  one,  in  which  equal  divisions  correspond 
to  equal  differences  in  B,  for  a  constant  value  of  H.  It  is 
graduated  to  give  by  direct  reading  the  values  of  B  for  H.^20. 
This  uniform  graduation  is  arrived  at  in  consequence  of  the  fact 
that  with  different  specimens  the  magnetising  force  is  not  quite 
constant,  although  the  current  in  the  electromagnet  is  constant. 
A  specimen  of  high  permeability  increases  the  induction  in  the 
magnetic  circuit,  and  consequently  causes  a  larger  share  of  the 
magneto-motive  force  to  be  used  in  that  portion  of  the  circuit 
which  lies  outside  of  the  specimen  itself.  Hence  the  induction 
in  the  specimen  is  less  high  than  its  greater  permeability  would 
imply  ;  in  other  words,  the  better  specimen  is  exposed  to  a 
somewhat  less  magnetiBing  force  than  the  worst  specimen  is 
exposed  to.  The  tractive  force  increases  more  rapidly  than  in 
simple  proportion  to  the  actual  induction  ;  but  matters  are  so 
arranged  tnat  the  lessening  of  the  induction  which  comes  aboot 
in  the  way  just  stated  compensates  for  this,  and  the  observed 
differences  of  tractive  force,  as  measured  throughout  the  range 
of  the  scale,  stand  in  simple  proportion  to  the  differences  in  the 
values  of  B  which  the  various  specimens  would  exhibit  if  the 
force  H  were  constant.  In  other  words,  a  scale  of  equal  parts 
on  the  weigh- beam  corresponds  to  eqnal  differences  of  B  under 
a  constant  magnetising  force,  and  the  weigh-beam  is  accordingly 
lettered  to  r^  B  Erectly  in  equal  divisions.  The  readings 
give  B  for  H»20,  although,  in  consequence  of  the  action  jiist 
explained,  the  actuid  magnetiiing  force  is  barely  20  for  rods  of 
very  good  quality,  and  somewhat  exceeds  20  for  rods  of  lesser 
permeability.  The  scale  is  adjusted  by  the  maker  by  selecting 
values  of  the  sliding  weight  and  of  a  fixed  wei^t  on  the  weigh- 
beam  which  will  bnng  the  readings  into  agreement  with  the 
known  values  of  B  in  certain  standard  rods. 

*  Minuta  of  ProeeedingB,  lostitatioa  of  Ctvil  Engineers,  May, 
1896 
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A  alnglf^  flt&ndard  rod  is  eupplied  with  each  itistniiiient,  and 
the  obsenrer  adjusts  his  curreot  until  the  tractive  force  on  that 
ivkI  IB  such  that  the  diding  weight  stands  at  the  place  on  the 
beam  coirea ponding  to  the  known  value  of  B  which  a  forc«  of 
20  C.G.8.  unita  produces  in  that  standard.  The  standard  rod 
consequently  serves  instead  of  an  ampere  gauge,  and  no  other 
current  measurer  is  rec^uired.  A  rheostat  is  provided  in  the 
instrument  for  regulating  the  current,  and  a  single  small  storage 
eell  forms  the  necessary  battery.  The  observer  puts  in  the 
standard  rod,  and  turns  the  rheostat  until  he  finds  that  the 
weigh-beam  just  drops  each  time  it  is  lifted,  while  the  sliding 
weight  indicates  the  known  value  of  B.  He  then  puts  in  the 
rod  which  is  to  be  tested,  and  finds  the  fiosition  which  the 
sliding  weight  has  to  take  for  tt>  no  change  being  made  in  the 
current.  The  constancy  of  the  current  is  checked  at  the  end  of 
the  tests  by  again  putting  in  the  standard  rod* 


Fia.  1. 

The  complete  instrument  is  shown  in  Fig.  1.  The  weigh- 
beaia  lifts  tne  rod  by  means  of  a  V'-shapod  stirrup  close  to  the 
pole-piece,  from  which  it  is  to  be  pulled  away.  When  the  rod 
IB  pulled  away  the  beam  oomes  immediately  against  a  stop  which 
limits  the  motion.  A  hinged  piece  is  provided  under  the  far 
end  of  the  weigh-beam,  to  hold  it  up  while  a  rod  is  being  taken 
out  or  put  in.  The  weigh^beam  can  readily  be  lifted  out  of  the 
way  when  it  is  desired  to  clean  the  pole-facee,  and  care  has  to 
be  taken  to  keep  them,  as  well  as  the  side  of  the  rod  where  it 
touches  them,  free  of  dust  and  rust. 

In  the  following  table  a  comparison  is  made  for  a  number  of 
rods  of  diderent  rjyalities  of  the  value  of  B  known  to  be  pro- 
duced by  a  magnetising  force  of  20  unit^  with  the  values  as 
measured  by  this  magnetic  balance.  The  known  values  of  B 
were  determined  by  moans  of  the  permeability  bridge  by  com- 
paring each  rod  with  a  standard  whose  B-H  curve  had  been 
found  in  the  first  instance  by  ballistic  tests.    The  range  covered 


*rxmo 


t^fioo 


*^ifX» 


tXOOQ  '^ooo  TSboo  ^OOO  f^COO 

Flo,  2, 

luf  thflflo  examples  is  as  wide  as  is  likely  to  be  met  with  in  the 
praotiOftl  taatiog  of  dynamo  steeh 

Tablk  n.»Calibrat]on  of  the  Balance. 


IndocUoD,  B,  at  H  ^20 
d«l#niiiiiad  from 
ladtpoiklMife  msasaremonts, 
18.800 
18,400 
H|840 
14,360 
14.O0Q 

i4,eoo 

15,100 
15,080 
15,570 
15,800 


16.000 


Induction  I  B. 
read  from 
balanooi 
18.280 
18,40a 
14.800 
14,290 
14,470 
14,960 
15,060 
15,150 
15,650 
15|720 
16,000 


These  teste  reUte  to  different  snocimena,  all 
constant  current  in  the  magnet  of  the  balance,     TW 1 
between  the  scale  readings  and  the  kncmti  irslosi  «C^ 
factory.    Fig.  2  exhibits  the  same  tetU  grmpliifiellf,  r' 
of  the  balance  being  plotted  A;^;iLri«t  the  known  vmlia 
H~20.     They  show  that  within  this  range  of  B 
the  induction  (under  constant  H)  are  fairly  f«p 

readings  on  the  uniformly  divided  scale  of  the 

irregularities  as  occur  lie  e<)ually,  so  far  as  aao  to  \ 
both  sides  of  the  straight  line.  The  feadinip  td  H 
may  be  accepted  as  giving  valoea  of  B  for  U=80^  at  k 
accurately  as  these  are  required  in  the  tiaai  wlikil  Ito  \ 
is  meant  to  serve. 


Disctrsaici 

Before  tbe  discussion  on  the  paper  presented  ^ 
by  Prof.   Ewiog,    the  rreiideat  saia  he  m 
that  Mr.  Henry  Wilde  had  been 
tbo  institution.     Mr,  Wilde  was  w^U  known  ia 
all  over  the  world,  and  tbe  InstitntJon 
having  another  sach  distinguished  maa  on  their 
members. 

Prof.  W.  X.  ATrtea  said  be  wished  to  ooofraloleii  1 
OD  his  Lovention,     What  surpHssd  him  wee  tlie 
scale.     He  shoald  not  have  thought  U  posdlilt  H 
open  scale^  where  one  would  have  eipeeted  it  10 
crowded.    He  should  like  to  ask  wtol  wee  Mm  i 
force  employed  and  how  the  magoetio  eli 
fear  was  from  the  po^sibiltty  of  error         ,     _ 
testa.     How  far  was  It  necesaery  to  deaa'tfae 
were  to  be  tested  from  oil,  rust,  etc,  before  \ 
correct  results  ? 

Prof.  J.  Perry  said  that  when  Prof.  Ewlng  staled  1 
ment  worked  well,  he  knew  nothing  more  < 
regarding  it.     He  should  like  to  msJce  aooM 
inatrumeni;. 

ProC  A,  P.  Thempeen  said  he  also  had  le 
Ewing  on   the  success  of  his  inventloQ,   asid 
Prof.  Perry's  opinion.     It  was  now  nearly  10  ymri^ 
apeaker)  had  constructed  a  crude  instrament  for  %km  t 
which  worked  on  tbe  tractive  systein.     He  was  gied 
Prof.  Ewing  had  become  a  convert  to  (hAs  ^ff^^^L    fle  < 
think  that  ib  was  a  f^ood  thing  to  have  so  small  a  peil 
and   should  imagine  some   error  woekl   be 
through  the  gathering  of  the  Unas  of  force.     In  1        _ 
he  had  used  a  d&t  surface  and  found  tt  anewer  vary  \ 
were    probably  f^ood   reasons    for    t^kiait  30  ae  a 
magnetisinj;  force,  bat  how  woald  the  reselle  elMid  i 
to  know  the  values  of  a  speoimen  witli  a  dlftwwH 
force  7    The  machine  did  not  in  hia  otnakni  I 
range,   the  induction  used  in  ronltipoW  tOBOu 
siderably  below  13,0<)0,  and  some  for  small  a 
up  to  2i.)jXlO. 

IKr.  W.  M,  Kordey  said  he  woutd  ask  ihe  attibot  t«^ 
attention  to  another  sort  of  testing- 
would  test  the  iron  in  bulk.     It  was 
off  a  piece  for  the  purpose  of  tettlnn. 
results  from  tbe  piece  cut  off  would  di0br  4 
of  the  iron.    If  the  author  made  aa  inel 
this,  he  would  greatly  increase  his  indebtedaeei  1^  \ 
need  of  luch  an  instrument  was  very  apparesk  wtoe*  ■ 
he  (the  speaker)  knew,  two  maobines  supplied  umm  ttoj 
of  iron  varied  as  much  as  70  per  eeoL     He  wa«M  ^ 
whether  tbe  testing  should  be  done  quickly  or  ( 
ment  was  wanted  by  which  dynamo  maken  OQ«ld  1 
wanted  when  orders  were  sent  ia  for  knm 
magnetic  quality. 

■r.  James  8vrl&1mriie  said  he  thoofkl  IImi 
possibility  of  error  owing  to  the  small ne—  ol  the  | 
He  thought  there  was  sure  to  besmse  variaUoB  at  t 
to  the  *'  i^atbering  *'  of  the  magnetiem, 

Tbe  PrsaMeaf  said,  before  aaking  Prd.  Bvlaif  1 
would  like  to  join  in  the  general  dborMb  and  eif  1 
had  done  good  aarvloe  in  makinf  each  a  nl 
instrument. 

Prof.  Swi&g,  in  reply,  said  thai  be  Ihisdced 


much  for  the  cordial  reception  hte  pe^er  tod 
Ayrton  had  refnarkcd  as  to  the  large  seale^  a«4 


tto 


■p  km 


that  the  beam  on  which  the  scale  was  eaniii 
one.     The  tractive  force  was  oiore  mmd 
weight  than  in  magnetic  ioducUoa,    Be  I       _ 
much  good  for  meaaaring  specftaene  of  vaty 
mafrnatic  force.     He  was  just  as  siirafltid  as  d 
found  to  what  a  degree  of  aoeeraey  It  aMeleedj 
first  been  to  use  it  by  compeHeoo  with 
had  been  tested  ballisticaily.    Tbe  i , 
rust  or  oil  when  tasted,  but  it  did  abt 
polished  or  not     With  regard  lo  what  Pirol. ' 
about  bis  ooavsraioa  to  tiacUve  laethods^  to  i 
eoBvert  to  eooie  disiaa^  tol  did  aoiaittaawilillilb  I 
aofoe  relereooe  to  ballietio  tatla.    Ee  tooh  M  ' ' 
men  which  hsd  been  tested  by  balJielic 
sorry  to  think  that  thim  inalrumeot  waeldaat  eat  I 
bridge.     Mr,  Mordey  had  siygaatad  ' 
ment  for  mea«uring  iron  la  tolll.    Vto 


mind  for  some  time,  but  at  pi  meal  to  M  aal  i 
anything  in  the  matter.   The  daypieiiuat  to  \ 
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Mr.  Giabert  K%pp,  MyioK,  *'  Your  invenbion  is  a  most  aseful 
ment,  aod  I  shall  nob  be  at  all  surprised  to  see  it  largely 
ap  over  here  "  (Germany). 


Ae   Regrlstration  of  Small  Currents   Used  for 
Electric  Lighting:  or  other  Purposes. 

BY  ALFRED  H.   GIBBINGS,   MEMBER. 

Tlie  subject  which  I  have  the  honour  of  bringing  before  your 
ittention  this  evening  is  one  which  is  becoming  of  considerable 
inportance  to  the  suppliers  of  electrical  energy  from  central 
iidons.  Thia  arises  chiefly  from  the  fact  that  several  of  the 
ileetricity  supply  concerns  have  recently  increased  the  pressure 
jk  which  they  supply  current  to  the  consumer,  or,  in  other 
;f«da,  they  have  raised  the  voltage  on  the  distributing  mains. 
1^Db0  of  the  most  important  reasons,  however,  which  has  brought 
'lloot  this  change — viz.,  the  economy  effected  in  distributing 
muBB  through  the  halving  of  the  current  hitherto  required — is 
k  Itself  responsible  for  the  imperative  necessity  of  greater 
jHBrscy  in  Uie  registration  of  the  smaller  current  consumed. 
^-I  Mfar,  of  course,  to  the  change  from  a  supply  pressure  of  100 
*^-  to  that  of  200  volts,  and  to  the  proportionately  less  current 
Kd  for  lamps  in  connection  therewith. 
looking  through  the  list  of  consumers  of  any  undertaking 
the  poblic  supply  of  electricity  it  will  be  found,  if  the 
nas  been  carried  on  for  more  than  two  years,  that  the 

. inm  demand  for  current  by  the  great  majority  is  consider- 

utMf  below  10  amperes.    If,  however,  we  include  all  those  con- 
gamers  who  would  come  within  a  20-ampere  maximum  demand 
i^hnt,  there  will  remain  but  a  very  small  percentage  requiring 
(HHie  than  that  amount.     If  these  facts  be  true  for  supply  at 
;1ttO  Tolts,  it  is  evident  that  at  200  volts  pressure  the  10-ampere 
■■it  will  practically  include  all  consumers. 
;  -  The  question,  however,  with  which  we  are  more  concerned 
^tfM  regiatration  of  the  minimum  current  which  the  consumer 
HiHi  when  he  has  only  one  or  two  lights  in  circuit,  and  also  that 
-^^  rsgistrataon  should  be  accurately  proportionate  throughout 
capacity  and  range  of  the  instrument.     There  is,  moreover, 
eonsumer  whose  demand  does  not  exceed  three  amperes — 
J,  10  16-c.p.  60-watt  lamps — and  who  probably  does  not,  as 
fofey  have  more  than  half  that  number  in  use  at  one  time. 
revenue  derived  from  such  a  consumer  is  small,  and  the 
profit  does  not  permit  of  providing  him  free  of  charge  with 
espenaive  meter.    The  consumer  on  his  part  either  strongly 
against,  or  is  unable  to  afford,  a  heavy  meter  rent. 
•  fsoent  discussion  on  meters  at  the  last  annual  convention 
I^Am  Municipal  Electrical  Association,  the  following  remarks 
made  by  Mr.  Evershed  :  **  As  regarded  energy  meters  as 
quantity  meters,  the  quantity  meter  was  cheaper  to 
sod  therefore  for  small  consumers  it  seemed  to  him  to 
gwetly  desired.     He  agreed  that  the  small  consumer  must 
a  meter  to  cost  less  than  £5,  but  where  it  was  to  come 
I  he  did  not  know.     There  would  always  be  a  large  demand 
meters  for  big  consumers,  and   meters  which  must  have 
nrj  long  range,  and  it  appeared  to  him  to  be  folly  on  the 
It  of  engineers  to  expect  a  meter  of  that  kind  to  be  made 
a  low  eost.     They  could  not  have   them    cheap   and   with 
loBg  range.     But  the  small  consumer  did  not  want  a   long 
L     If  the  price  was  to  come  down  to  the    lowest   level, 
work  would  have  to  go,  and  he  was  afraid    they  would 
themselves  very   much    mistaken  if   they   thought    that 
meters  would  become  very  much  cheaper  than  they  are 
It  was  true  the  workmen  were  getting  more  skilled,  but 
lata  at  which  wages  were  rising  entirely  wiped  out  the 
lifaDtsge  that  was  gained  by  that  fact,  and  even  the  labr)ur- 
■ning  applianoes  were  hardly  sufficient  to  atone  for  the  rise  of 
He  had  no  hope  of  the  price  coming  down  to  50s.  or 
he  had  heard  suggested."     We  are,   therefore,   con- 
with  these  two  desiderata — viz.  :  (1)  a  meter  that  will 
aocnrately  at  all  atmospheric  temperatures  and  at  all 
from  one-tenth  ampere  to  its  range  limit ;  (2)  a  con- 
jidflcable  reduction  in  the  capital  cost  of  the  meter.     Such  a 
'  I  propose  to  bring  before  your  notice  to-night.     I  shall 
iTonr  to  show,  by  reference  to  certain  tests,  etc.,  which  I 
carried  out,  that  this  meter  fulfils  the  conditions  I  have 
mentioned.    In  order  to  make  the  description  as  clear  as 
Mnble,  and  to  do  justice  to  the  consideration  of  every  point, 
fh  will  be  best  to  treat  each  feature  under  a  distinct  and 
Hpsiate  heading.     I  will,  therefore,  deal  with  the  subject  in 
tte  following  mer  :  (1)  principle  of  action  and  registration  ; 
(8)  eoostruction  and  probable  cost ;  (3)  tests  ;  (4)  summary. 

L — ^FuNdFLE  OP  Action  and  Reoistration. 

Ue  prineiple  which  has  been  applied  to  the  registration  of 
'  tts  tleotrie  current  in  this  meter  is  that  of  electrolysis,  or  the 
itwiMuoeition  of  a  liquid.  This  effect  of  the  electric  current  has 
BBt  only  been  known  from  almost  the  inception  of  the  science, 
te  it  MS  been  applied  to  the  purposes  of  registration  in  many 
Mna,  and  fbrms  the  subject  of  manj  patents,  as  I  will  presently 
dsHsibe,    The  method  of  re^pstration  is  that  of  the  difference 


of  level  of  the  electrolyte  due  to  electrolysis  and  observed  by 
a  graduated  reading  of  the  tube  containing  the  liquid.  My 
object  this  evening  will  be  to  show  that  the  application  and 
method  of  registration,  however,  which  has  been  adopted  in 
this  meter  is  novel,  and  that  as  an  ampere-hour  meter  it  has 
advantages  over  those  in  which  other  principles  are  utilised. 
Let  me  say  at  once  (though,  indeed,  this  is  scarcely  necessary) 
that  it  is  only  applicable  to  the  registration  of  continuous 
currents  ;  but  even  as  such,  and  notwithstanding  its  confined 
scope,  it  is  still  an  advance  upon  present  methods.  We  have  at 
the  present  time  meters  which  employ  those  effects  of  the 
electric  current  which  render  them  e<iually  available  for  use 
with  either  continuous  or  alternating  currents  ;  and  we  have, 
moreover,  various  forms  of  wattmeters.  All  these  perform 
their  functions*  sufficiently  accurately  to  be  articles  of  com- 
mercial value.  With  these  aspects  of  the  case,  therefore,  the 
present  paper  has  nothing  whatever  to  do,  and  hence  the 
following  remarks  should  not  be  criticised  from  such  stand- 
points. In  making  a  comparison  between  this  meter  and  other 
types  of  ampere-hour  meters,  as  far  as  the  restricted  points  of 
consideiation  admit,  I  will,  at  the  outset,  state  concisely  the 
characteristics  which  are  claimed  for  it — viz.  :  (1)  starting  with 
an  infinitely  small  current,  and  stopping  immediately  current 
is  switched  off  ;  (2)  accurate  at  all  temperatures  and  at  all 
loads  ;  (3)  no  periodical  testing  required  for  starting  current ; 
(4)  independent  of  direction  of  current  ;  (5)  no  mechanism  ; 
(6)  no  permanent  magnets  ;  (7)  no  shunt  currents  ;  (8)  cheap  in 
initial  cost ;  (9)  cheap  in  maintenance  ;  (10)  no  special  adjust- 
ment for  different  lamp  voltages,  except  on  calibration  of  soUe  ; 
(11)  accuracy  unaffected  by  temporary  excess  current ;  (12) 
unaffected  by  local  short-circuits ;  (13)  unaffected  by  outaide 
influence  ;  (14)  not  susceptible  within  wide  limits  to  vibration, 
temperature,  or  barometric  changes. 

In  support  of  some  of  the  foregoing  features,  evidence  will 
be  forthcoming  in  the  portions  of  this  paper  devoted  to 
**  Construction  "  and  **  Tests  *'  respectively.  For  the  moment 
I  will  deal  with  those  which  require  little  or  no  proof  in  support 
of  the  claim,  and  which  are  numbered  1  to  7  inclusive  in  the 
preceding  list.  The  first  four  claims  are  indisputable,  as  they 
arise  out  of  the  fundamental  laws  of  electrolysis.  The  one  fact 
alone  that  no  periodical  testing  is  required  for  starting  current 
is  of  immense  importance  itself,  as  the  necessity  of  the  inspec- 
tion which  exists  at  present  forms  a  considerable  item  in  the 
costs  of  the  meter  department.  Further,  the  result  of  this 
inspection  is  often  enough  the  removal  and  recalibration  of  the 
meter,  and  on  this  matter  I  shall  have  more  to  say  when  I  deal 
with  the  question  generally.  With  regard  to  items  5,  6,  and  7, 
it  is  apparent  at  a  glance  that  the  removal  of  all  mechanism, 
and  the  absence  of  permanent  magnets  and  shunt  currents, 
render  the  meter  free  from  many  errors  which  arise  from  those 
causes  in  most  of  the  existing  types. 

Before  proceeding  with  the  second  division  of  my  paper,  I 
propose  to  give  herewith  a  list  of  all  those  electrolytic  meters 
which  have  been  invented  since  the  beginning  of  the  year  1893. 
Many  of  these  applications  of  electrolysis  are  characterised  by 
the  unique  and  ingenious  nature  of  their  construction  and  their 
registering  devices,  as  will  be  seen  from  the  extracts  which  are 
given  below  :  (Butler) — Acidulated  water  is  electrolysed,  and 
the  pressure  of  the  gas  generated  is  caused  to  actuate  the 
counting  mechanism.  Arrangements  are  also  made  for 
periodically  exploding  the  gases.  (Boucher) — Acidulated  water 
is  electrolysed,  and  the  gases  given  off  are  caused  to  pass  up 
into  an  inverted  funnel  which  is  placed  under  the  water  in  a 
tank.  This  funnel  is  connected  to  a  lever  which  swings  loosely 
upon  a  pivot.  When  the  funnel  becomes  filled  with  gas,  the 
lightness  of  the  gases  causes  it  to  tip  up  so  that  the  lower  end 
of  the  funnel  comes  above  water  and  allows  the  gases  to  escape, 
and  simultaneously  the  movement  of  the  lever  attached  to  the 
funnel  actuates  the  counting  mechanism,  either  mechanically  or 
by  the  acency  of  an  electromagnet.  (Wright)— An  electromagnet 
is  wound  with  a  very  fine  coil,  which  is  connected  with  a  shunt 
across  one  parallel  or  set  of  parallels,  and  an  electrolytic  cell 
is  placed  in  the  circuit,  the  plates  of  which  are  removable  and 
can  be  weighed,  so  as  to  obtain  a  measure  of  the  energy 
absorbed  by  the  circuit,  l^ed  with  high-tension  incandescent 
lighting  when  the  lamps  are  arranged  in  multiple  series.  (Green- 
halgh)— -Two  electrodes  are  placed  in  an  electrolytic  cell,  of 
which  one  is  fixed  and  the  other  movable.  The  weight  of  the 
metal  deposited  upon  this  latter  electrode  is  caused  to  actuate 
the  registering  mechanism.  This  is  effected  by  the  agency  of  a 
ratchet  wheel  and  pawl,  which  in  its  turn  controls  a  train  of 
wheels.  (Shippoy) — Acidulated  water  is  electrolysed,  and  the 
pressure  of  the  gas  generated  is  caused  to  move  an  indicator. 
It  is  mentioned  that  a  pencil  may  be  used  to  trace  a  line  on  a 
paper  mounted  upon  a  drum,  and  thus  obtain  a  register.  It  is 
also  stated  that  the  gas  generated  may  be  measured  by  passing 
through  a  gasmeter.  (J.  Swinburne)-- Relates  to  arrangements 
of  meters  fordirect  or  alternating  currents.  The  meter  consists  of 
a  voltameter  or  copper  deposition  apparatus,  the  current  through 
which  traverses  a  variable  resistance,  which  is  controlled  by  the 
core  of  a  solenoid,  or  by  the  expansion  of  a  wire  heated  by  the 
current  passing  through  it ;  or  the  meter  ma^  be  operated  by 
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tbe  secondary  circuit  of  a  gmall  trantforraer  which  traverse*  the 
Toltameterf  and  la  made  and  broken  by  a  suitable  contact- 
breaker.  (Fairfax  and  Wetter)  -  Refers  to  electrolytic  meters 
used  for  measuring  alternating  currents.  Metal  la  precipitated 
from  one  or  both  of  the  electrodes,  and  any  convenient  method 
of  indicating  the  loas  of  weight  in  the  electrodes  may  be 
employed,  such  as  attaching  a  delicate  spring  balance  to  the 
pUteiB,  or  conn€»cting  the  plates  to  a  system  of  counterweighted 

overs.  (Lowrie  and  Hall )^ Also  refers  to  alternating-current 
meters.  This  specification  deals  chiefly  with  means  of  differen- 
tiating the  wave  of  potential  of  an  alternating  current,  so  that 
the  quantity  of  current  flowing  in  opposite  directions  is  unequal, 
and  to  utilise  this  difference  to  measure  the  amount  of  the  total 
current  flowing.  The  specificatioD  states  that  an  electrolytic 
cell  may  in  some  caAea  be  employed  in  order  that  the  gain  or 
waste  in  weight  of  an  electrode  may  measure  the  amount  of 
current*  (Sellow  and  Jackson) — A  lirjuid,  such  as  acidulated 
water,  is  electrolysed  within  a  IT-^haped  tube  which  it  closed  at 
both  ends.  At  one  end  of  the  tube  is  fitted  an  arrangement  for 
causing  the  pressure  of  gas  to  actuate  any  suitable  registering 
device,  and  at  the  other  an  arrangement  for  periodically  e^cplod- 
tskg  the  gases  which  are  generated.  It  is  mentioned  that  the 
preasuFe  of  gas  may  be  used  to  give  motion  to  Boat  or  piston, 
or,  by  closing  electric  circuits,  to  actuate  electromagnetic 
devices.  ( W.  Emmott) — The  gae  or  gasea  liberated  by  means 
ot  electrolysing  a  fluid  are  caused  to  turn  a  sort  of  waterwheel 
which  ^ctuatCB  the  registering  mechanism*  (C.  S.  Forbes) — One 
or  more  secondary  batteries  are  so  arranged  that  either  the 
whole  or  a  part  of  the  main  current  passes  through  them,  a 
proportional  part  of  the  current  being  stored  by  these  batteries. 
(C.  P.  Elieson)— Water  or  other  liquid  is  electrolyHed,  and  the 
amount  of  current  which  has  passed  is  ascertained  by  metering 
the  gas  generated.  (Dr.  Smelles) — This  meter  deposits  metal 
upon  the  electrodes  alternately,  and  is  fitted  with  a  commutator 
arrsngement  which  changes  the  relative  position  of  the  an<rjde 
and  cathode.  One  of  the  electrodes  is  movable,  and  the 
ohaagee  of  weight  of  this  electrode  actuate  the  registering 
mechkniam.  (H.  W.  I^Iiller) — Between  the  electrodes  (in  an 
electrolytio  bath)  is  placed  a  balanced  metallic  cylindrical 
wheeL  When  the  current  passes  it  deposits  metal  unon 
one  side  of  the  cylinder  and  dissolves  it  from  the  otner 
aide,  thus  causing  the  cylinder  to  slowly  revolve  by 
upsetting  its  equilibrium.  The  motion  of  the  cylinder  is  used 
to  actuate  the  registering  dials.  (Orassot,  Paris)— The  tip  of 
the  lower  end  of  a  straight  vertical  wire,  placed  within  a  tube, 
dim  into  an  electrolytic  l»ath  and  forms  one  of  the  electrodes 
ftne  anode).  The  above  mentioned  tip  is  provided  with  an 
insulating  support  to  rest  on  in  the  electrolyte,  the  lower  end 
of  the  wire  being  slowly  dissolved  by  electrolytio  action.  The 
wire  descends  by  gravity,  and  this  motion  is  caused  to  register 
on  diala.  (A.  E.  Waterhouse,  U.S.A.)— This  meter  electrolyses 
fluids,  and  the  gas  decomposed  is  caused  to  actuate  registering 
apparatus.  Arrangements  are  included  for  automatically  dis- 
CDarging  the  gas  aifter  a  certain  amount  has  been  collected. 
(McKenna,  r.S*A«)'-Thia  meter  consists  of  an  electrolytic  cell 
containing  a  meroury  salt>,  from  which  mercury  is  caused  to  be 
deposited  upon  an  electrode  composed  of  carbon  (the  other 
•iMtrode  consiating  of  mercury),  and  in  the  form  of  a  round  rod 
^aced  vertically,  and  terminating  in  a  point  at  its  lower  end. 
Beneath  this  carbon  electrode  is  placed  a  graduated  glass  tube 
into  which  the  mercui^  drops,  the  amount  of  mercury  in  the 
tube  showing  the  quantity  of  current  which  has  passed.  (Alders 
and  Ilottgen,  London)— Thiii  meter  is  almost  precisely  similar 
to  McKonna'a,  but  instead  of  an  electrode  of  carbon  for  the 
mercury  to  depcjsit  upon,  a  platinum  electrode  is  substituted, 
aonically  shaped,  and  with  the  pointed  end  downwards  over  the 
Initeting  tune.  (Naber,  Amsterdam) — Water  is  electrolyse«l» 
Mkd  the  gas  collected  and  meaaured.  A  thermometer  is  men^ 
tinned*  also  table,  as  being  used  in  reading  the  meter  (probably 
for  correcting  temperature  err<irs). 

The  foregoing  details  show  very  clearly  the  iuniurtance  in 
which  the  electrolytic  action  of  the  current  has  b^en  hold  as  a 
principle  of  registration.  The  application,  however,  has  Wen 
mk^rmf  confined  either  to  electro-deposition  of  metiU,  or  tti 
the  meaaurement  <»f  the  gases  given  off  in  the  procosi  of  decom^ 
position  of  the  liquid.  In  the  first  case  so  many  difllcuUica 
Arba  that  only  one  type  has  been  adapted  oommcrcially  as  an 
Muparo'hour  meter  for  electric  lighting  nurposee,  and  that  with 
very  indifferent  suoooml  In  the  SMOtia  instance,  even  greater 
ditadvatitifet  have  to  be  oona&dered  owing  to  the  Large  ertvrs 
mtrodiioed  due  to  farUtiona  of  lempemliire  and  complioaled 
iod  ilfltiHitt  neolutfiiiiii. 

n.— Const iircTtox  ahu  PnonKKhK  Coht, 

Otmdr^mtioti* — The  general  construction  and  arrangetneut  of 
this  meter  are  shown  in  aeoticin  in  Fig.  1  and  Irom  pbotogTapha 
in  Fig.  2.  There  ia  alao  on  the  table  before  you  a  skeleton 
meter  ooaaisting  onlv  of  the  electrolytio  portion,  which  I  have 
attanged  ao  aa  to  demonstrate,  as  far  as  practicable  at  the 
pWiiiit  time,  one  or  two  of  the  principal  featuree  of  the  inatru^ 
nenl  Whioll  I  have  already  enumerated.  There  are  alao  a  few 
mmpim  oi  the  eomaiemai  article  before  you  which  have  been 


calibrated  in  Board  of  Thule  units  at  US 

tively,  and  which  I  will  now  \mmflj  deeeiibt.     Ill*  ^ 

apparatus  conalsta  of  the  usual  pbtliuilll  ele 

a  glass  tube  of  true  bore  throodioixl  tlie 

The  lower  end  of  the  tulie  is  f«ea]ed,  the  top  i 

the  purposes  of  refilling  with  water  and  the  < 

On  the  top  of  the  liquid  is  pioured  a  thtn  fil»  of 

atmospheric  evaporation.     The  liquid  ia 

water,   rendered  non-freezing  to  wtthtn  24dep. 

ordinary  freedng  point  of  water  by  the  addttioo  of 


^ 


li ^_ 


i^j 


C£\ 


iJ^ 


S«cci*«. 


I 


acid,  upon  which,  however,  the  electric 
ciable  effect.     The  entire  electrolytic  apparains, 
contained,  u  mounted  in  a  cast-iron  caee«  as  ehi 
and  2,     The  terminals  of  the  electrolytio  a] 
manently  connected  to  two  other  main 
mounted  on  a  porcelain  or   ebonite  block  at  tlM 
meter.    The  caat-iron  case  te  5tted   with  a  Ux^ 


and  a  terminal  d 

sealing  arrangemv 

which  glass  Vr 

The  scale  wli 

enamelled  shi 

up  or  down  \ 

and  thread 

accurate  ti^fy}  < 

thus  avoiding  ti&e  UJaerwiae  ii< 
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)f  a  syringe  if  filled  slightly  too  high.  I 
(as  shown  in  Fig.  3)  consists  of  a  long 


and  the  use  of 
ig  apparatus 

idi  is  provided  with  a  cock  in  the  stem,  so  that  the 
he  electrolyte  may  be  instantly  stopped  when  it  rises 
on  the  scale.  As,  however,  in  the  action  of  the  meter 
18  decomposed,  thereby  leaving  the  specific  gravity 
^lyte  much  greater  at  the  bottom  of  the  scale  than 
^be  is  full,  it  is  clear  that  in  periodically  filling  the 
r  only  need  be  used.  The  entire  meter  is  fixed  on 
on  a  meter  bracket  in  the  usual  way. 
Cost. — It  will  easily  be  seen  from  the  foregoing 
;  the  meter  is  inexpensive  in  construction,  the  chief 
the  platinum  and  the  glass  tube.  I  may  state  at 
he  meter  can  be  supplied  at  50b.  up  to  10  amperes 
This  fact  should  be  reassuring  to  Mr.  Evershed, 
krks  on  this  point  at  the  Munici^  Electrical  Associa- 
ig  I  quoted  in  the  previous  part  of  this  paper,  and 
lees  at  the  time  accurately  represented  the  opinions 
»ctrical  engineers. 

m. —Tests. 

on, — In  commencing  the  test  of  a  meter  with  new 
through  which  no  current  has  been  previously  passed 
iction  occurs.  The  liquid  first  of  all  becomes  slightly 
for  the  first  three  or  four  minutes  the  voltage  across 
ils  rises  about  one-fifth  of  a  volt,  and  then  gradually 
to  the  normal  in  from  36  to  60  minutes.  This  does 
iubsequently  with  the  same  electrolyte.  The  zero  of 
ihould  be  obtained  after  the  electrolyte  has  been 
he  meter  for  a  few  hours  in  an  average  temperature. 


magnets  is  of  such  a  nature  as  to  render  them  quite  unreliable, 
and  their  recalibration  a  matter  of  necessity.  In  one  type 
the  effsct  of  overloading  leaves  the  meter  permanently  high  in 
calibration  ;  whUe  in  another  type  the  effect  is  the  very  reverse 


Rise  in  TempenUure.  in  rdaiion  to  Current 
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Fig.  4. 


of  this.  These  inaccuracies  are  quite  unable  to  be  discovered 
readily,  and  are  frequently  not  discovered  at  all  until  the  con- 
sumer complains  of  an  abnormal  increase  upon  his  usual  con- 
sumption.   The  error  wfll,  of  course,  vary  in  extent,  but  I 


;  Fig.  3. 

llMi.Mtiie  scale  is  made  adjustable  to  zero  without 
II  eaiilinifeloo,  readings  must  be  taken  only  after  the 
f MlMdior  fullv  an  hour,  for  the  following  reason  : 
ig  Iks  meler  throughout  its  range  of  capacity,  the 
and  consequently  rises  in  the  tube  to  an 
J  to  the  size  of  meter,  being  about  2mm. 
etpaeity.  Hence,  if  a  reading  is  taken  with 
an  error  is  introduced,  but  the  electrolyte 
Mt  level  in  about  an  hour  after  current  has 
On  a  range  of  250  units  at  200  volts  cali- 
iroold  be  0*5  per  cent,  on  the  calibration. 
9ii  of  this  meter  which  is  necessary  is  at  the 
\  oapaeity,  and  this  may  be  effected  in  the  usual 
"  np  a  number  in  series.  The  calibration 
^  1  lahiilf  the  ranee  of  the  meter,  and  the  soales  are 
•A  off  wMithiwnaticaUy  accurate  for  each  meter  respec- 
he  seales  are  thus  not  interchangeable. 
y. — Tests  have  been  taken  throughout  the  ranges  of 
iters,  at  varying  loads,  at  the  respective  temperatures 
F.  and  lOOdeg.  F.  The  greatest  variation  from 
airacy  which  occurred  was  about  2  per  cent,  between 
temperatures,  after  allowing  the  liquid  to  settle  to  its 
nperatnre  before  and  after  readings  were  taken. 
iiwtt. — ^The  temperature  of  the  electrolyte  rises  with 
le  of  current  from  minimum  load  to  its  range  limit, 
own  as  a  curve  in  Fiff.  4.  As  the  conductivity  of 
reases  with  the  rise  of  temperature,  this  point  is  an 
,  In  contradistinction  to  its  usual  effect  in  other  types 

fin^  and  Excess  Current, — This  is  one  of  the  most 
nee  of  trouble  with  meters  of  the  ampere-hour  type. 
«d  to  excess  currents,  with  which  we  may  indnde 
duMCt-dienit  which  blows  a  main  or  subsidiary  fuse, 
't  ttpon  ampere-hour  meters  which  employ  penuanent 
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Its.  6.— 'At  Zero  of  Scale. 


have  found  several  to  be  from  17  to  25  per  cent.  During  the 
year  1807  the  Bradford  Corporation  have  removed  28  meters 
which  were  found  to  bf  out  pf  oxd^r  fropi  the  above  of^os^it 
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Watt  ioM,— Referring  agAUi  to  meters  of  the  motor  or 
pendulum  typee^  we  find  th&t  the  watt  Iom  ranges  from  two  to 
twelve  watte.  In  thie  respect  they  show  a  elififht  advantage 
over  the  electrolytic  meter,  in  which,  at  alt  loads,  over 
two  volte  are  lost  through  the  action  of  the  meter.  Against 
thii  one  defect,  however,  must  he  set  several  compensating 
advantages, such  aa  greater  accuracy  at  light  loads  and  no  thunt* 
coil  losaei,  which  in  some  cases  is  a  never-ending  low.  The 
curves  of  fall  of  potential  across  meter  terminals  have  been 
taken  when  the  electrolyte  has  been  at  zero  on  the  scale  and  at 
end  of  range,  showing  that  the  meter  has  a  maximum  loas  at 
the  zero  end  of  the  scale  (see  Figs.  5  and  6). 

Summary* 

I  have  just  described  in  the  foregoing  testa  the  range  of 
accuracy  of  the  meter  ob  far  aa  the  registration,  efficiency,  and 
genera]  reliability  are  concerned.  You  will  have  seen,  however, 
that  the  results  which  have  been  obtained  are  not  only  satis- 
factory in  themselves,  but  that  they  also  have  a  moat  important 
bearing  upon  the  whole  question  of  meter  troubles,  and  that  in 
this  respect  theee  result*  cannot  be  too  highly  appreciated.  I 
shall  proceed  to  consider  them  in  detail  in  the  light  of  the 
influence  which  they  hare  on  the  costs  of  the  meter  defmrtment, 
and  will  briefly  deal  with  these  under  three  heads — viz. :  (1) 
calibration,  (2)  periodical  inspection,  (5)  repairs  and  mainte- 
nance. 
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Calibraiimi. — By  calibration  I  mean  the  actual  &rat  test  to 
which  a  meter  is  subjected  as  it  is  received  from  the  maker's 
hands,  and  by  means  of  which  its  aocuracy  of  registration  is 
ascertained.  The  mean  percentage  error  which  I  believe  ia 
Qsually  allowed  is  3  per  cent.,  and  those  which  do  nut  come 
within  that  limit  are  rejected.  Also,  with  most  of  the  existirg 
types,  calibrations  have  to  be  made  at  one-tenth,  one-quarter, 
one-half^  and  full  Itiad,  The  question,  then,  becomes,  Uow 
much  does  a  meter  actually  coet  before  it  is  ready  for  the 
consumer  7  Meters  which  are  returned  to  the  maketH  after  a 
first  test  involve  a  second,  and  frequently  a  thtrd  test,  mi 
enormously  adding  to  the  coat.  I  give  herewith  a  list  nf  meters 
ordered  by  the  Bradford  Corporation  in  1897,  with  the  j>er- 
•enlage  rejected* 


1897. 
Months. 


Xbtal 


, — Meters  ^ 
tested. 


W* 


12 


1% 


36     4ei 


A.H 


31 
6 

U 

20 
24 
44 
43 
6ft 

io 

96 


Meters  sent 

back  to 

makers. 

W.      A.H 


10 
2 

li 

14 

8 

in 

25 
2ft 
44 
20 
27 
18 


210 


— Meters — 
accepted. 

VV.   A.H, 


18 


21 
4 

25 
20 
12 
U 
10 
17 
24 
40 
3t 
18 


Per^_ 

eentage 
rejected. 
W.      A.H. 


33  3 


31       942       114      47  6 


32  3 
333 
34  2 
41-2 
400 
542 
568 
505 
617 
333 
466 

fioa 


W.  Watt.    h,VL  Ampere-boor. 


Invoice  cost  of  above  accepted  met«n.* ..< 

Cost  of  testing  all  meters 

Total  cost  of  meters 

Hence  average  cost  of  accept*sd  racu^n,  £b.  3i.| 
we  compare  this  figure  with  the  oist  <*f  tjiaking 
of  scale  at  full  load  only,  and  add  to  tliat  the  i 
trolytic    meter— vi».,    £2.    10s— a   more 
comparison  will  be  made  with  present  m«tiiodc  { 

Ptruiilltid    ItiJ^pect ion,  ^The  argument    whiek 
forward  ab4>ve  is  equally  applicable  to  tlie 
inspection,  though  tn  a  slightly  diHeraiit  till 
towns  the  meters  are   usually   inspected  oiieo  m\ 
where  any  pretence  whatever  is  maae  tt»  f^tBj  j 
for  starting  current  and  to  keep  up  their 
absorbs  the  constant  aenriceo  of  a  certain  um 
inspectors.     But  it  is  evident  that  inspecticMi^ 
months,  instead  of  once  a  month,  would  "" 

of  the  cost  ;  and  it  muat  further  be  home  ill  i 
fur  starting  current  are  necoeaary,  and  that  11 
retiMing  with  water  is  a  matter  which  takes  but  a  few  a 

Repair M    mui    Maintetianf^. — In    the    oouree    *d   | 
inspection  throughout  the  year  mmny  meter*  ars  fo«i 
defective,  and  these  have  to  be  removed  and  iHhete  i 
Here  again  the  cost  of  reteeting  and  reealibrmliqQ 
es  well  as  the  cost  of  carriage  to  and  from 
maker.     The  actual  cost  depends,  of 
of  the  meters  in  circuit,  but  the  avemce 
siderable  item  in  the  cost  of  the  depertmeoLJ 
also  the  electrolytic  meter  comparee  meet 
when  repairs  are  necessary— such,  for  I 
ment  of  a  broken  tube — it  can  readily  be 
and  without  even  removing  the  j 


DiJicrssiojr. 


Before  the  discusaion  on  Mr.  Gifehtafe^  P^pV^  * 
Preside&t  announced  that  the  ccmvenuioa 
June  16  at  the  Natural  History  Museitoi. 

Mr.  Krerahed  laid  he  was  in  rar  h«r  a  pei 
could  not  very  well  praise  Mr,  (ttbbifige*s 
interested  io  one  of  bis  own.  The  qawllen  wa«,  had  ] 
made  what  was  wanted,  and,  if  to,  now  loo^  ves  il 
Borne  years  ago  he  had  tried  putting  oiil  o«i  lofi  of 
accumulators  to  stop  Hprnying,  but  net  with  aay  V« 
The  most  serious  dithcuUy  wan  the  dro^  Itt  ^ 
action  of  the  motor.  Instead  of  geHl^  9D0 
was  obtained.  Though  not  perhepe  so  ffiva 
lamps,  it  mi{?ht  be  seriooi  in  other  aases.  Theabsai 
wss  certainly  an  advantage  in  ite  faroar,  Omm 
making  a  meter  cheap  was  that  It  oeuid  not 
He  had  from  curiosity  tested  his  owe  weN 
one  five^ thousandth  of  the  power  wee  spent  hi 
all  the  rest  wont  in  heating  the  eoiMiiMtef&.  B 
never  so  good  as  gasmeters,  and  net  aeeflf  m  ctaif^  4 
also  might  be  taken  straightaway  froia  the  iiisiuiiiotf  I 
ia  the  bouse.  This  was  very  seldoin  the  ease  vllk  dMl 
only  about  one  in  twenty  behaving  properly  md  «ei  r^ 
be  sent  back  to  the  workshop  a^a.  There  wee  ee*  a  Hi 
of  meter  now  to  his  knowledge  m  which  lev  iban  fivv  i 
used.  He  should  like  to  know  how  Mr.  Oilibl9ur*'»  m 
would  stand  a  railway  journey.  A  ges«seier  sHudi  wei 
1872  had  been  taken  to  pieces  by  htm.  iod  W  led  I 
various  parts  to  bo  a»  gooa  now  as  wWb  mk  pttj 

Kr.  J.  Swtttliitrtte  said  that  toeh  InevHyHi 
wore  not  invent  ions,  but  mmmlf  Impnfwmmmtm 
ideas  He  thought  that  any  fool  eettld  sseke « 
required  a  clever  man  to  tierfeet  tS^  aed  e  perfect 

Mr.  S.  Hint  taid  be  deseed  *  *       " 
took  the  selling  of  the  ; 
cheaper  than  electric 
required  much  more  frea  eleetridstne  llsaA  i 

The  Preelde&t  said  be  hsd  to  eonftstwlele 
having  brought  forward  such  a  itseful 
had  a  brilliant  future  before  it.     Bm  aaw  mi  i 
with  proper  care  and  attention^  eliesild  nei 
20- ampere  circuit  was  outside  the  lifliil,  hmt  Its 
with  about  fire  amtierea      The  loweriag  ef 
serious  ttem.  espeoially  when  U  "    *  ' 
meters  which  did  not  eaoae  m  droeu    Be 
experienoe  Mr.  Gibbinge  had  had  wHh 
meter  had  been  in  use  Mme  tiine  did 
dtnintcgration  I 

Mr.   OltiMiiCS,  in    roply,  isiid  be    had  9DAf 
expehenrr   ^^  ^^         ^         The  i 
upon,     W  ^  elt 

different  r  ;.     Luuch  erwelef 

cell*.     Thi^  not  ttmM  m  nBw^  Jawejj 

some  other  ••  r  <  5  emnecws  nsHiiiBaad  hf  Hu 

about  the  unual  cue  toot*  used,  asia  the  seetifv  wHied  t 
this  quantity. 


Tlie  MstrepeUtea  Xteotrle  Sepplf 
eompany  held   it«  annual  general  usee 
doors.     No  rtitKircern  were  admlt$«d.  Imt 
to  see  full  reportA  la  e^it  «i 


W  iMdl 


»    --^^  ^ 
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IMERCIAL  METHODS  OF  UTILISING  BLAST- 
ACE  GASES  FOR  POWER  PRODUCTION, 
THEIR  POSSIBLE  EFFECTS  ON  THE  PIfr 
INDUSTRY,* 

BY  B.   H.  THWATTS,  A^MJ.C.E. 

(Cmduded  from  pa^i  596.) 

;taa]  cost  of  electrical  ener^  per  Board  of  Trade 
die  electric  light  and  power  central  stattotia  in  tba 
[rapliical  c^ntrea  of  ironmakin^  in  Great  Britain^  as 
I  fcom  officijil  statiatic%  and  comprisiog  the  coal, 
vtstes,  water  and  stores,  the  wages  of  workmen, 
lire  and  maintenance,  are  as  aoder  : 

?r«fteQt  cost  for 
B,T,U.  &telsctrictl 

ad  tad  StaffofdflJiirB  dfatfict   ..................  VBbd. 

Wmlett... ,„..„  .^.., ,,,,,.  Vm± 

•hire,  North  And  Sonth   „„,.*„.»...,.„»,.,.*  l'45^i* 

I'lMtCoMt ,, .,.., 2'OOd, 

ad    ., 1^32iJ. 

bo  posaible  ie  moBt  cases  to  supply  these  autions 
E^  at  a  yerj  considerable  reduction  on  the  prices 
If  we  assume  a  profit  vaJue  of  0'50d.  for  each 
l^Bde  unit,  then  the  sale  value  of  this  factor  on  a 
tl  output  would  be  equal  to  £1.  17b.  6d,  per  ton  of 
produced  per  annum.  The  table  8ubjoine<i  ahowa 
I  of  the  power  reckoned  in  S,  10,  and  24  hours' 
)laat  furnace  of  100  tons  weekly  output* 
Anmtkfl  Profii  Value  of  Blai/i- Furnace.  Poicer, 
i  hotira  per  dkm  it  0'76l  per  B.T.U.......=  Je5,046  17    6 

.0  hcrart  per  diem  &t  0'6d.  per  B.T,U ^    4,875    0    0 

14  hauji  per  diem  at  0^5d*  par  B.T.U -    9,750    0    D 

iManung  that  the  whole  of  the  effluent  ^es  were 
producing  motive  power.  But  as  the  ordinary 
furnace  process,  with  all  the  Thwaite-Gardner 
aents  employed,  would  involve  the  absorption  of 
Is  of  the  gas  energy  in  providing  nnd  beating  the 
I  to  ^tisfy  the  internal  power  requirementa  of  the 
the  rem aiBing  one- third  being  available  for  external 
^  ao  the  above  figures  divided  by  three  would  be 
Ible  output  value  for  blast-furnace  power.  The 
opOFtiou  of  the  sale  value  will,  of  course,  depend 
1  distance  that  the  power  has  to  be  transmitted, 
le  maximum  distance  of  transmission — or  30  miles 
ironworks—there  would  be  still  left  a  aatisfactory 
m  of  profit  after  full  allowance  u  made  to  cover 
don  coste^  The  eatabliahment  of  a  plant,  to  com^ 
two  objecta  of  providing  the  highest  quality  of 
and  cheap  motive  power,  can  be  shown  to  be  a 
and  economic  move  wherever  there  is  an  ^ulequate 
for  power^  The  author  has  designed  such  a  plant 
iuch  district,  and  careful  calculations  abow  that 
btlity  of  eSbctiDg  handsome  profit  returns  is  well 

wmative  method  of  utilising  the  available  power 
ply  it  for  the  purpose  of  obtaining  an  increased 
proisure.  The  economic  advantages  of  increased 
pr^fiures  have  been  adeq  stately  demonstrated  by 
•I  American  practice  —  unfortunately,  in  the 
of  blast  f urnac ja  it  would  be  impossible  with  our 
ffteam-boiJer  plants  to  increase  the  present  range 
ires^  but  the  new  system,  in  one  of  its  patented 
(^us,  permits  the  existing  blowing  engines  to 
It  a  higher  speed  with  very  little    alteration,    so 

only  11  a  startling  economy  posaible,  but  this  is 
Eiled  with  an  increased  iron  output  by  reason  of 
,er  air-blast  pressures.  The  existing  boilers  are 
lie  under  pressures  exceeding  30lb. — this  means 
last  engiuea,  in  all  probability  no  greater  average 
feigure  than  261b. — whereas  the  average  pressure 
piston  by  the  new  system  will  not  be  less  than 
r    nearly    three  times    the    average    pressure  in 

existing  steam  practice.  The  regularity  of 
in  the  new  system  is  remarkable,   and  the   fact 

piston  speed  of  the  gas-engine  runs  four  times 
^lyui  that  of    the  ordinary  b team-engine  is  soma 

mad  before  the  conferenoa  of  Brltlih  Iron  Trtde  AssocIa- 


explanation  of  this  fact.  The  author's  method  of  applying 
the  new  system  to  the  driving  of  existing  Mowing 
engines  is  simplicity  itself ;  and  very  little  alteration  is 
necessary ;  so  that  from  this  standpoint  of  increased  blast 
pressure  and  consequent  increased  iron  output,  the  new 
system  is  worthy  of  the  aerious  consideration  of  the  iron- 
master* Where  a  steelworks  is  associated  with  iron  blast 
furnacee  the  charity  of  economic  saving  should  begin  at 
home,  and  the  application  of  the  system  of  electric  driving 
would  immediately  secure  a  great  reduction  in  coat  of  fuel 
per  ton  of  steel  outpuL  Taking  the  production  of  a  ton 
of  steel  rails  to  involve  the  expenditure  of  Scwt.  of  fuel, 
and  allowing  for  the  absorption  of  thermo-dynamic 
energy  in  transformation  and  transmission  of  power,  this 
fuel  consumption  might  be  reduced  to  at  least  one-hali 

One  great  advantage  of  the  new  system  is  the  fact  that 
ironworks^  and  especially  in  this  country,  are  generally 
situated  in  the  centre  of  industrial  areas,  and  therefore 
are  in  the  best  positions  for  the  economic  as  well  as  the 
profitable  diaposal  of  power.  It  will  be  seen  that  the  new 
system  enlarges  the  proiit^making  scope  of  the  blast  furnace, 
and  curiously,  in  this  respect,  it  provides  a  barrier  for  the 
defence  of  the  small  furnace  owner  against  the  otherwise 
irresistible  competition  that  the  enormous  output  capacity 
of  the  modern  blast  furnace  provides,  this  progress  meaning 
the  wiping  out  of  the  profit-making  margin  of  the  smaller 
but  well-distributed  furnaces,  and  in  this  respect  the  new 
system  commands  the  appreciative  consideration  of  the  iron- 
master. Pioneer  work  is  aver  diMcult,  and  in  the  develop- 
ment of  the  new  syatem^  which  haa  included  the  removal  of 
difficulties  always  set  up  by  the  conservatiam  of  well- 
established  practice,  the  development  work  has  been  no 
exception  to  the  general  rule,  and  it  remains  for  the  British 
ironmaster  to  recompense  this  British  and  original  pioneer 
work  by  the  serious  consideration  of  the  system  as  applied 
to  his  furnaces.  The  result,  the  author  believes,  would 
ultimately  prove  advantageous  both  to  the  individual,  the 
country,  and  the  State. 


A  LARGE  CABLE. 


The  British  InauUted  Wire  Company  have  kindly  sent  us 
the  following  details  of  a  cahh  recently  supplied  by  them  to  the 


Glaa^V  Oorporation.  The  cross^section  of  this  triple  cAble  is 
represented  exactly  full  si^e  in  the  illustration*  This  cftble  baa  a, 
sectional  area  an  each  of  tho  inner  conductors  of  one  square  inch, 
the  neutral  or  outer  conductor  having  an  area  of  '3  square  inch. 
The  net  weight  of  the  cable,  exclusive  of  druois,  is  45  tons  per 
mile^  and  we  believe  this  to  be  the  largest  insulated  cable  that 
has  yet  been  built.  The  whole  of  it  was  tested  at  a  pressure  of 
2f500  volts  for  15  minutea  before  leaving  the  factory,  andi 
sample  of  the  cable  was^  in  Mr.  Cham  en's  presence,  bent  six 
times  in  opposite  directions  round  a  3ft.  barrel,  and  the  insula- 
tion afterwards  withstood  successfully  a  pressure  of  30^000  volts 
alternating  for  10  minutes. 
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WILDE. 

It  is  a  pity  that  we  have  ooUmig  m 
analogous  to  the  eulogies  published  by  Ihl 
sonian    lustitution*  or   which   emanate 
Academy  in  Paris.    Few  of  the  ezislmg 
electrical  engineers  know  the  pirt  played 
of  a  preceding  era  in  the  development  of 
matters.     We  absolutely  traverse  Mr*  81 
dictum,  "  that  any  fool  can  make  an  ini 
that  it  takes  a  clever  man  to  perfect  it*  1 
genius  to  sell  it.*'     Our  view  of  tba 
any  fool  can  sell  anything  that  gCMM  by 
of  an   electrical   inventioUi    and    thai 
been  and  is  readily  forthcoming  at  the  < 
hundreds  of  plausible  men  who  claim  to  1 
and  perhaps   who   have   invented   by  •' 
copying.     There  are  inventors  who  never 
their  own  initiative^  who  couldn't  if  Ihey 
upon  their  attention  being  turned  into  1 
by  a  real  inventor,  manage  in  some 
to  get  a  patent  and  take  money  from  a 
public,     There  are   men   now  Ltving 
are  household  words  as  inventors,  but  wi 
inventions  are  of  little  account.     Fs 
but  he  left  commercial  men  to  make 
He  was  content  with  putting  others  00 
instead  of  travelling  further  along  il 
doubt  many  of  the  men  who  have  trtk% 
opened  up  by  Faraday  have  been  wise  3 
wise  men  have  left  mark-stones  at  the  foot 
new  gradient  in  the  road.     Wilde» 
made  a  definite  step  in  advance,  faeUM 
paid  him  by  the  Institution  in 
honorary  member.     For  the  past  iwenf 
have    been    engaged    in    calling    alt 
gradual  extinction  of  all  the  men  who 
minent  workers  in  the  development  of 
tricity.     We  have  suggested  that  the 
are  still  living  should  be  urged  by 
iuBuence  and  authority  to   write 
would  thus  be  authentic,  and  probably 
definite  solution  of  many  httle  pcinlA^ 
and  which  will  be  obscure.     Consider  ^ 
labours   of    Mr,    Fahie  in    trying    to 
certain  credits  to  telegraphic  improve 
people,  however,  are  still  doubtfal  aa  toi 
of  Mr.  Fahie*s  contention.    Then  then* 
unsettled  credits  in  every  branch  of  ap{ 
tricity.     It  is  certain  that  in  a  number  of 
credit  must  be  given  to  two  or  mote 
improvements  or  discoveries  whieli 
pendently.     There  are  caaeB,  loo,  as  < 
independence  is    claimed^   bol    in 
truth   was   known,  it    would    bo 
telegraph   and   the  •*  root  of  aU  evil  *• 
spicuous  in  such  so<cIaimed 
are  somewhat  wandering  from  our  lubjei^ 
to  again  suggest  the  making  mueb  of  lh«  < 
still    among    UB,  the  aaoaftatmiig   fieoni 
definite  facts  and  dates,  so  tbatoredil 
history  where  credit  is  due.  The  loititiit 
ferred  honorary  membership  in  Iwo 
upon  such  men,  but  there  are  aliU  a  lew  ( 
it  might  with  advantage  and  bonou  to  il 
within  the  bounds  of  iu  me 
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cosmopolitan,  and  the  honour  roll  might  well 
include  the  names  of  men  from  other  lands.  It 
is  too  much  the  fashion  to  be  fashionable,  and 
to  neglect  anything  that  for  the  moment  loses 
prominence.  Our  scientific  institutions  are  not 
fashionable  assemblies,  nor  are  they  mutual 
admiration  societies,  though  it  is  difficult  at 
times  to  see  that  they  have  other  aims.  A 
cynical  man  it  was.  who  said  that  **  you  should 
believe  very  little  of  what  you  heard,  and  not  half 
of  what  you  saw,"  but  he  said  it  because  of  the 
substratum  of  truth  underlying  his  remark.  Again, 
Fronde  and  other  historians  have  argued  from  the 
doctrine  of  probabilities  against  the  certainty  of 
any  so-called  historical  fact  being  correct.  It 
seems  to  us  that  one  of  the  aims  of  a  scientific 
society  should  be  to  help  to  make  accurate  history. 
How  this  is  to  be  done  is  a  matter  of  detail,  and  may 
be  attempting  the  impossible,  but  we  are  sure  the 
recollections  of  pioneers  would  be  valuable  to  future 
scientific  men  as  well  as  to  their  colleagues. 


\ 


SELECT  COHHITTBB    ON    ELECTRICAL   ENER6T. 


Generating  Stations  and  Supply. 

(CatUinued  from  page  684,) 

Sir  Samael  Johnson,  town  clerk  of  Nottingham,  gave 
its  area  as  17  square  miles,  population  at  230,000,  and 
xatable  value  £000,000.  They  owned  the  gasworks,  tram- 
ways, and  electric  light  station.  The  latter  was  started 
that  they  might  keep  authority  over  the  streets.  The  gas, 
water,  and  electric  undertakings  have  been  profitable.  In 
order  not  to  have  the  streets  disturbed  they  have  con- 
structed subways  at  a  cost  of  £60,000,  and  had  a  strong 
feeling  about  the  breaking-up  of  the  streets,  that  should 
not  be  in  the  hands  of  any  dividend-seeking  company,  and 
that  the  authority  should  have  an  absolute  veto.  They 
ftlio  anticipated  damage  to  gas  and  water  pipes  from 
electrolytic  action,  for  which  the  protection  in  the  Board 
of  Trade  order  does  not  extend  far  enough.  They  agreed 
with  the  Manchester  evidence.  There  should  be  a 
certain  area  where  notices  should  be  served  of  an  intention 
to  apply  for  a  provisional  order  or  an  Act  of  Parliament, 
mid  then  there  should  be  an  exemption  from  liability  for 
niuaance  where  the  works  are  carried  on  with  due  care,  but 
where  the  land  is  acquired  by  voluntary  agreement  they 
thought  there  should  be  a  difference,  because  the  neighbours 
in  that  case  have  no  opportunity  of  being  heard,  and 
then  the  present  practice  of  the  Board  of  Trade  should 
prevail — namely,  that  persons  should  not  be  exempted 
from  naisances. 

Mr.  Oeorgo  Franklin,  Lord  Mayor  of  Sheffield,  stated 
that  the  authority  had  ta^en  over  the  electric  lighting, 
and  they  were  opposing  the  General  Power  Distributing 
Company,  and  objected  to  any  interference  in  the  streets. 

Dr.  John  Hopkinaon  thought  that,  under  certain  con- 
ditions, authorities  and  companies  should  have  compulsory 
powers  to  purchase  lands,  and  that  a  company  should  have 
power  to  break  up  streets  with  the  consent  of  the  local 
Mithority  or  by  reference  to  the  Board  of  Trade.  The 
reason  why  the  charge  for  power  is  usually  less  than  the 
ebaroe  for  light  simp^  arises  from  this,  that  as  a  rule  the 
peoj^e  who  use  a  supply  of  current  for  power,  use  it  for  a 
?ery  much  longer  time  than  those  who  use  it  for  light.  A 
large  part  of  the  cost  for  effecting  a  supply  whether  for 
power  or  light  consists  of  dead  charges;  it  consists  of 
mterest  on  capital,  sinking  fund,  office  expenses,  expenses 
and  management,  and  it  even  goes  further,  the  cost  of  coal 
that  is  required  for  keeping  up  steam  to  effect  a  supply  if 
it  is  wanted.     The  result  of  that  is,  that  a  considerable 

r(rf  the  cost  is  the  same  whether  a  supply  is  given 
the  whole  of  the  24  hours  or  for  only  a  single  hour. 
Gbnseqoentlyy  if  you  are  supplying  for  the  whole  24  hburs. 


the  actual  cost  of  effecting  that  supply  will  be  enormously 
less  than  if  that  supply  is  being  effected  for  a  single 
hour.  Tramways  use  power  on  a  large  scale,  and  could 
easily  be  supplied  at  Id  per  unit  or  fd.  per  horse-power. 
The  witness  did  not  agree  with  Mr.  Swinburne  or  Mr. 
Harris  that  Great  Britain  was  behindhand.  He  thought 
the  installation  at  Niagara  had  in  it  the  elements  of  success, 
but  had  had  to  pay  heavily  for  its  experience.  In  a  case 
like  London,  if  he  had  to  start  again,  he  should  put 
probably  two  or  three  stations  outside  London,  and  have 
none  of  the  trouble  with  litigation  which  there  has  been  as 
to  annoyance. 

Mr.  Alfred  H.  Gibbinffs  thought  compulsory  powers 
should  be  given  to  authorities  and  companies  for  the  pur- 
chase of  land,  but  that  companies  should  first  obtain  the 
consent  of  the  authority,  and  that  streets  should  not  be 
broken  up  without  the  consent  of  the  authority. 

Mr.  William  Ashoombe  Chamen  agreed  with  the 
memorandum  put  in  by  Manchester. 

Sir  Alexander  Richardson  Binnie,  Mr.  John 
Williams  Bonn,  and  Earl  Rassell  practically  agreed 
with  the  evidence  previously  given  on  behalf  of 
authorities. 

Mr.  William  Henry  Preeoe  had  to  approve  of 
schemes  submitted  to  Parliament  so  far  as  they  affected 
the  interests  of  the  Postmaster-General.  Perhaps  it  ¥rill 
be  as  well  to  give  some  of  the  questions  to  and  answers 
of  this  witness  more  at  length,  as  they  embody  the  views  of 
the  Department. 

1077.  Power-houses  are  required  for  generating  electrical 
energy  to  supply  certain  matters,  are  they  not  ? — Yes.  I 
want,  my  Lonl,  to  call  the  attention  of  the  committee  to 
the  fact  that  electrical  energy  for  which  generating  stations 
are  acquired  are  used  for  several  other  purposes  beyond 
those  that  have  been  brought  before  the  committee  up  to 
the  present  moment.  We  have  principally  dealt  with  the 
supply  of  electrical  energy  for  electric  light  purposes  and 
for  power  purposes,  but  there  are  other  purposes  tor  which 
these  generating  stations  are  acquired  that  are  growing  at 
a  considerable  rate,  the  working  of  tramways,  the  supply 
of  current  to  batteries  for  cabs  in  London,  and  for  vans 
and  also  generally  for  traction  purposes.  Then,  again, 
there  is  a  very  important  field  which  has  been  opened,  and 
that  is  the  working  of  existing  railways  by  electricity. 
The  Metropolitan  District  Railway  have  obtained  a  Bill 
and  the  Metropolitan  Railway  have  passed  one  House,  and  I 
think  they  are  before  the  other  House  for  a  Bill  to  enable 
them  to  work  their  railway  by  electricity.  Again,  in 
addition  to  all  these  in  the  future — and  we  must  look  to 
the  future — electrical  energy  will  be  used  very  largely  for 
electrolytic  purposes  for  chemical  manufacture  and  also  for 
the  production  of  heat  for  certain  operations  like  electric 
welding  or  things  of  that  kind  where  you  require  the 
sudden  application  of  an  intense  heat  A  large  flow  of 
electric  current  may  come  in  and  be  very  handy  indeed. 
I  think  all  these  points  show  that  the  construction  of  these 
central  stations  and  their  disposition  is  an  extremely 
important  question  that  requires  legislation  in  the  future. 

1078.  Then  do  you  think  that  the  erection  of  power- 
houses and  the  distribution  of  electrical  currents  for  these 
purposes  are  to  be  watched  with  very  great  care  ? — Yes,  we 
have  been  obliged  now  for  many  years  to  watch  the  progress 
of  this  new  industry,  for  these  electric  currents  are  apt^ 
unless  under  very  strong  control,  to  create  electrical 
disturbances  which  injuriously  affect  telegraphs.  It  was 
in  the  first  place  their  influence  on  telephones  that  attracted 
our  attention  to  the  matter,  but  I  do  not  pay  very  much 
heed  to  telephones,  because  in  the  present  day  the  tele- 
phones are  quite  competent  to  take  care  of  themselves,  and 
your  Lordship  will  remember  at  the  committee  over  which 
you  presided  dealing  with  this  question  before  I  pointed 
out  that  the  only  reason  why  telephones  suffered  at  all  was 
because  at  that  time  the  telephone  was  an  imperfect 
apparatus.  The  Telephone  Company  only  used  one  wire 
and  they  employed  the  earth  ;  by  that  means  they  admitted 
into  their  circuits  all  these  disturbing  elements.  But  now 
they  have  learnt  wisdom  and  are  following  the  example 
of  the  Post  Office.  Now  the  practice  is  invariably  to 
make  a  circuit,  a  metallic  circuit,  free  from  the  earth  and 
free  from  all  disturbance.    But  with  telegraphs  it  is  quite 
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A  diffdrent  thing ;  we  QnuBt  use  the  earth.  A  question  was 
asked  me  whether  it  would  notbe  poasible  to  uae  the  same 
syatem  of  metallic  circuit  for  telegraphs,  but  this  it  quite 
impracticable  and  quite  impossible  in  the  preaent  d;iy,  for 
the  whole  of  the  roads  of  ihia  country  are  covered  with 
wires,  and  to  duplicate  those  wires  would  make  the  whole 
question  impossible,  besides  adding  an  unnecessary  and 
frightful  expense  to  the  maintenance  of  the  system.  The 
next  (joint  is  where  these  disturbances  have  created  annoy- 
ance in  our  observatories,  at  Greenwich  and  at  Liverpool 
At  Greenwich,  in  particular,  the  disturbances  arising  from 
the  City  and  South  London  Railway  have  stopped  entirely 
certain  very  valuable  observations  made  at  Greenwich,  and 
they  have  rendered  very  difficult  the  magnetic  observations 
for  which  that  observatory  is  so  celebrated.  Then,  again, 
it  may  be,  and  it  has  happened  in  America^  particularly  at 
colleges  and  other  places,  experimenUil  laboratories  have 
been  seriously  afiTected,  but  that  does  not  at  present  come 
before  ufi  here.     I  could,  if  necessiiry,  give  the  illustrations, 

1079.  Can  all  these  disturbances  be  remedied  under 
control  I— Yes. 

X980,  Are  you  satisfied  with  the  clause  which  the  last 
Joint  Committee  put  in  ?— Yes,  and  it  has  been  carried 
out  in  all  subsequent  Acts.  VVe  are  quite  satisfied  with 
its  working,  and  the  only  case  where  wo  suffer  at  all  ia  in 
the  ease  of  the  City  and  South  London  Railway,  and  the 
Liverpool  Riiilway,  which  were  exempt  from  that  clause, 
because  they  were  constructed  prior  to  the  meeting  of 
your  committee. 

198L  Do  you  think  that  that  clause  ought  to  be  intro- 
duced in  all  Bills  1— Yes,  certainly, 

1982.  Would  that  claiise  protect  all  that  is  necessary  as 
to  water  and  gas  pipes  1 — Yes,  to  a  certain  extent.  There 
It  one  very  serious  difficulty  that  has  not  up  to  the  present 
moment  been  entirely  removed,  and  that  is  in  the  working 
of  the  tramways  by  the  trolley  wires,  as  they  are  called. 
There  are  those  loose  currents  running  about  wildly, 
affecting  water-pipes  and  gas-pipes,  and  they  have  in  three 
or  four  instances  affected  very  seriously  the  lead-covered 
cables,  which  we  are  using  so  much  in  England  now  for 
telegraphic  and  telephonic  purposes.  But  still  the  remedy 
baa  not  been  applied  yet.  There  is  no  doubt  whatever, 
when  a  stringent  clause  appointing  proper  control,  with  the 
inspection  of  the  Board  of  Trade,  and  the  attention  which 
has  Iteen  given  to  it  by  their  expert  is  inserted.  I  think 
we  may  say  that  those  disturbances  will  ultimately  be 
removed  abo. 

ffir  Coortenay  Boyle,  recalled,  among  other  views, 
suggested  that  as  the  increase  of  term  from  21  to  42  years 
aided  the  progress  of  electric  lightiag,  further  stimulus 
would  be  obtained  by  lengthening  the  term  from  42  to  60 
years. 

fTa  be  conimuid, ) 
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SATranAY,  May  21. 
I&fttltiiii0a  of   KlMtrloal    Sadnoora.  — At    II    am,.    ttudentR* 
viiit  to  tbo  works  of  th«  Electric  Welding  Compioy. 
MoifDAV,  May  23, 
ScMtoty   or   ArU.-At  6  p,m.,  last  of  a  worim  of   four    Caoter 
lecture*  on   "The    Eloctrio    LiicomotiYe,''   by    Prof,    C«nia 
Wilton, 

Tut^nAW  May  24. 
C«lf-Propoll#d  TriOllo   AMooUUon.  —  The    fotar  day    t>ri»lt    of 
Motor  V^ebiolot  for  Heovy  TratBo  bofplo  %%  Uverpok* 
Thukhluy.  May  28. 
iBBtttittlOB  of  Slootrloal  SaHaoon.— At  the  Hociety  of  Arts,  at 
h  p,m.»  **  The  Deniffn  of  Klectric   Railway   Motorf  for   Ha^ild 
AcoeleraUoo/*  by  Prof,  Charlow  A.  Carus*  Wilton. 
mMfwX    btfttftatloa.   Albemarle  ttreet. —At    3   p.m.,    the    Right 
Hon,    Lord    Raylmgh,    MA.,    D.C.L..    LL.D.,    F.R.8 ,    on 
*'Uoa(^'*     Uust  locturo* 
_      Botf-PiopoUod    Tnuae    ▲mooUHob.  -  Dinner    at    the    Adelphi 
^^m  Hotel,  Liver^K)ol. 

^»  Fhiday,  May  27. 

I  nfileal  Sootoly.— At  the  Chomical  Society's  rooma,  at  Burling 

^^  ion  HouBO.  at  6  p.m.,   '*  A   Simple  Interfer^noe   Method   of 

^K  Rodttotng  Pritmauc  Spoetra,"  by  Mr  K^lner  and  Mr.  buUer. 

^H  *'8om«    i'urther    Kip^rimooM  oo    the    Circulation    of    the 

^H  Rtddiua    Uaaeout    Mattor    in    Crookot   Tubei/'     by    Mr. 

^H         GbapMl  SwintoQ. 


CITY  AND  GUILDS  OP  LONDON  IHSTlTOTt 


ELECTRIC  LIGHTING  AND   POW  KH  TRAXS> 

Ordinary  Gp»^'^ 

The  following  are  the  question 
tions    department  of    the  City  iL&il   Giiiitla    ni    1- 
Institute,  1898  : 

1.  Describe,  with  sketches,  two  well-known  tjpa  rf 
secondary  cella,  one  suitable  for  centralatatioo  work  and 
one  for  traction,  and  point  out  in  what  respecta  they  litfor. 
(20  marks,) 

2.  With  several  dtroct^current  dyoamoa  ntaniiig  m 
parallel,  how  would  you  determine  if  one  wma  numtag  ■§ 
a  motor  t     (10,) 

3.  Distinguish  between  indicated  borse-powttr,  hiaki 
horse  power,  effective  borse-power,  nominal  borae-pawv, 
and  electrical  horsepower.  An  engioe  coopled  direct  to  m 
dynamo  is  indicating  100  h.p.  What  would  you  expect  ihe 
values  of  the  other  quantities  to  be  t  How  m%nj  aapem 
would  you  expect  to  get  at  XOO  volts  t     (15.) 

4.  Describe  a  simple  form  of  brake  suitable  for  teettog 
the  power  given  out  by  a  motor  up  to,  say^  10  \Lp^  aM 
give  sketches  showing  the  princi(>al  dimeatioiML     (M.) 

5.  A  building  of  four  floors  has  100  8e.p.  Umpe  on  eMk 
tloor  ;  the  height  of  each  floor  is  18fL,  and  the  mmtiift  m 
straight  up  in  the  middle  of  the  building.  On  each 
is  a  passage  extending  lOOft.  each  way  trom  tbe 
and  in  the  passage  on  each  side  of  the  middle  are  ite 
lamps.  Opening  out  of  the  passage,  od  eech  6ooc»  tkcre 
are  20  rooms  to  the  front  and  20  rooms  to  llie  back,  mtak, 
room  containing  two  lamps.  Calculate  the  tim  of  tto 
mains  going  from  the  bottom  to  the  top  of  ibe  bnildii]^  ef 
the  submains  in  the  passages,  and  of  the  Uap  kod^oollM 
supposition  that  when  all  the  lamps  are  ttimed  m  tko  draf 
in  pressure  from  the  basement  to  the  fartheal  hmp  doci 


the 


eoppDed  ia 


not  exceed  two  volts,  and  that 
100  volts.     (25,) 

6.  Give  the  particulars  of  a  resistaoce  framsof  iwo j 
to  carry  10  amperes,  with  sketches  ol  the  prioeipd  T 
aions,     (15.) 

7.  A  compound-wound  dynamo  when  mcmiM  ml  IJ 
revolutions  maintains  a  potential  difformee  oTlM 
when  the  current  produced  is  50  ampereik     If  yoa  t^ 
to  run  it  as  motor,  would  you  alter  the  mechtoe  m 
way  7   What  speed  would  it  run  at  if  joined  up  to  100 
constant-pressure  mains,  and  what  horse-power  vocdd  i 
give  out?    (12,) 

8.  A  dynamo  sparks  badly  at  a  partaeohr  Doiiii  of 
commutator.    What  is  ita  probable  canae,  and  horn 
you  remove  it  t    (10.) 

9.  One  coil  of  a  drum  aroattire  geta  very  bol  vbee 
machine  is  running  unloaded.     What  is  the  cattee^  aod  « 
is  the  cure  ?    (10.) 

10.  Calculate  the  resistance  of  a  Gimmme  anaatare  woi 
with  144  turns  of  rectangular  wire  0'2in.  xO^Slm^ 
of  armature  core  without  insulation   ISiil,  radial 
2  Sin.     The  resistance  of   100  yardj  of  oopper  rod, 
square  inch  in  cross-section,  is  0  0025  obia.     How 
you  measure  the  resiatance  ojf  such  an  armaUtra  t    (SOl) 

11.  Calculate  the  tise,  resistance,  and  wei|^  of 
wire  such  that,  if  wound  on  a  magnet  core  Tta.  1^  I 
and  having  a  potential  difference  of  2S  ?olte  aasnil 
between  the  terminals,  5,000  ampere-tarns  will  he  proda 
Length  inside  former  is  Sin.     (15.) 

12.  What  difliculties  are  likely  to  ooeitr  in 
batteries  with  a  compound-woood   flMieliia%    m 
precautions  would  you  Cake  to  afoid  tlieia  t    (it.) 

IS.  Sketch  some  form  of  multipolar  ftald 
ia  excited  by  a  single  cotl.     (18.) 

14.  Describe,  with  sketches^  aooie  form  «rf 
voltmeter.     What  are  the  advantages  of  liria  ^pe  < 

15.  Vou  are  required  to  charge  ^  aeoaoialaiyara  sa  i 
from  100  volte  coiistaat-preasuni  aiataa  Deacribe  aat 
sketch  the  kind  of  apparatus  you  would  employ  to  do  lUa. 
(12.) 

16.  Give  sketches  of  a  "  oontroUer  "  oa   an    abulia 
tramcar,  and  explain  exactly  how  it  aOa.    (28.) 

17*  Deicribe  the  beat  safety  devioaa  for  prnTuntJi^  lift 
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62*5  kw.  at  250  volu*  These  different  machines  are 
utilised  in  charging  accumulatora.  The  works  alao  include 
two  batteries  of  accumuhitors,  consisting  of  250  of  the 
eelk  of  the  Soci^t^  det  Mt^taux,  yielding  2,100  ampere 
hours,  and  one  battery  of  260  Tudor  elements,  yield ine 
3,000  ampere-hours.     The  distribution  is  wholly  effected 


cite  was  burned  on  Richardi  fireban.    The  foUowii^  pf 

respectively  the  consumption  per  kilowatt-hoty  ; 


St.  Charl^fl  Coal 

55lb. 

eiib. 

5eib» 


AftUum^Sa. 


yw, 


•-KleoUlcUy  Workf,  S«cteiir  de  Cilchy. 


by  lead-covered  and  armoured  cables,  placed  directly  in  the 
earth  in  a  layer  of  fine  sand.  The  junctions  of  the  cables, 
the  tee-joints,  and  the  connections  for  subscribers  are  all 


Special  trials  of    St-Charles  coal  on  Kichards 
gAve  a  consumption  of  58  and  5  0  kilos  per  kitovmU-boiir. 
Taking  anthracite  at  27s.  3d,  per  ton,  aod  Si.-Ckarbi  cod 


-■^ctUttr  Jet  Chumpa  Klyi#«i  (^M  illt«niik»r«). 


made  in  special  boxes,  hermetically  closed^  and  on  a  level 
with  the  pavement  Some  interesting  trials  have  boon 
made  at  the  Clichy  sector  in  the  burniDg  of  anthracite  for 
the  purpose  of  avoiding  iimoke.  Theso  trials  have  been 
made  comparatively  with  Saint^Chfirles  of  Cbarleroi  eoal 
burned  in  smoke-consuming  Langer  furnaces.     The  anthra^ 


at  22s.  6d«^  the  mean  cost  rscpectivelr  wottU  b« 
and  0  71d.  per  kilowatts  hour,    fiy  tae  oit  of  a«tfc»^^4^^ 
absolute  smoke  consumption  is  assured*    On  Joty  SO,  IMf , 
the  number  of  subscribers  supplied  was  8,064,  taksog  t^ 
equivalent  of    152,846  lamps    of    10  oumUoi,  af 
136,471  were  for  lighting,  14,622  for  miottri 
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becomes  a  motor  working  in  the  external  circait  of  the 
former.  To  get  over  the  difficulty,  a  method  (doseribed  by 
Prof.  Silvan  118  R  Thompson  in  hiB  book  on  **  Dynamo- 
Klectric  Machinery  ")  has  been  sug6;ested  by  Mr.  Mordey* 
It  consisU  in  connecting  the  shunt  windings  of  the  macbinea 
in  parallel,  and  the  series  windings  as  a  shunt  on  one 
another  by  connecting  the  brushes,  B  B.of  the  two  machines; 
then,  if  the  engine  of  one  lags  and  the  E.M.F.  of  the  dynamo 
begin  to  drop  slightly,  current  will  How  between  the  brushes, 
BS,  and  lighten  the  load  of  the  lagging  engine  and  throw 
more  on  the  other,  so  that  one  lends  to  race  and  the 
other  to  elow  down  ;  in  this  way  the  two  machines  will 
exercise  a  mutual  adjustment.  The  connection  between 
the  brushes  must  be  of  the  same  section  as  the  mains,  and 
provided  with  a  switch,  Z ;  switches  should  also  be  fixed 
in  the  shunt  winding  circuits,  as  at  .^\  s-,  and  in  the  main 
circuit  between  the  armature  and  the  connecting  point  of 
the  shunt  winding,  as  at  m\  m^.  In  switching  in  a  machine 
the  following  would  be  the  order.  Suppose  that  D*  is 
already  running  on  the  load,  and  it  is  required  to  throw 
D'  into  circuit,  then  D-  is  run  up  to  speed,  the  shunt  switch, 
a'  closed,  then  Z.  The  machine  is  now  fully  excited,  and 
main  circuit  switch,  m-,  is  closed ;  in  switching  out,  this 
order  is  reversed,  A  combination  switch  could  be  con- 
itructed  to  perform  these  operations  in  their   proper  order. 


■rS^-.'^jSy-^^fW^ 


im 


L, 
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When  large  and  small  machines  are  connected  in  this 
manner,  as  would  have  to  be  the  case  in  central  stations, 
they  must  be  so  constructed  that  the  respective  resistances 
of  the  series  coils  are  inversely  proportional  to  the  full 
current  to  be  generated  by  oixch  dynamo,  so  that  with 
iranations  in  the  resistance  of  the  externa!  circuit  the  fall 
of  potential  in  all  the  series  coils  may  be  the  tame.  Very 
few  stations  can  obtain  this  similarity  in  their  machines^ 
especially  when  the  time  comes  for  extensions  to  the  plant 
and  the  extra  switching  gear  and  complications  to  the  switch- 
board connections  are  undesirable.  But  even  though  some 
•uch  method  as  the  above  can  be  employed  to  give  perfect 
paralleling  of  compound-wound  machines,  there  are  stronger 
reasons  in  favour  of  the  use  of  shunt  machines.  Constant 
voltAge  is  not  required  at  the  station,  hut  at  the  cons iimer's 
premises,  and  the  volts  must  rise  and  fall  with  the  load 
to  balance  the  drop  in  the  feeders.  For  instance,  with  a 
110-volt  supply  diiring  the  times  of  light  load  the  voltage 
at  the  omnibus  bars  is  about  112  voltF,  while  in  the  evening, 
at  the  time  of  mtiximtini  load,  when  the  feeders  are  nearly 
fully  loaded,  it  must  be  incrcasi^d  to  116  or  117  volts  ;  and 
the  machines  must  bo  capable  of  giving  these  extra  volts 
whatever  their  load,  so  that  as  many  of  them  m  possible 
can  be  fully  loaded  instead  of  the  load  being  evenly  dis- 
tributed, as  would  be  the  case  with  compound  wound 
machines,  and  the  engines  running  at  half  or  three-quarter 
fall  load,  with  a  consetjuontly  increaseil  consumption  of 
■team.  This  has  a  marked  effect  on  the  economy  of  the 
ttatioii,  eepecially  when  machines  of  different  sizes  are 
instilled,  ai  it  eimbles  the  large  units  to  be  fully  loaded 
during  nearly  the  whole  of  the  time  of  their  run,  and  only 
the  small  units  need  be  nin  lighL  Flunce  it  has  becntne 
gonera]  to  employ  shunt  wound  machines  oxcitc<]  from  the 
omnibus  bars,  so  that  their  excitation,  and  consequently 
their  voltage,  depends  directly  on  the  voltage  at  the  suuion. 
^  Of  course,  where  a  battery  of  accumulators  forms  part  of 
ibo  plant  shunt- wound  machines  are  absolutelv  neccsiary.— 

I T.  a 

Answer  to  No.  69  (awarded  7i.  6rf.). — The  roaeons  whv 

apoUDd  machines  are  not  used  in  central  stations  will 

m  from  the  following :  Dynamoe  in  central  lighting 

ns  must  be  capable  of  running  in  fiarallel,  and  shunt 

not  are  the  beet  machiiioe  for  parallel  running,  the 


shunts  being  put  into  circuit  exeittng  tbt  tiU%  mi  tli 
armature  is  run  up  to  speed,  and  when  the 
the  desired  pressure  the  dynamo  ia  switclMd  islo 
and  perfect  parallel  running  is  the  reault     U  a 
wound  machine  is  used  expensive  swtteb-gisr 
vided,  and  great  care  is  required  in  switeliiofi  th§ 
m  circuit  or  a  general  burn-up  in  the  reiillL     Ia  Ittkil 
sUitiona   using  directr^urrent   machines,  aoettmikltfi  ai 
generally  used  as  a  stand  by  in  case  of  a  bfiiUkmi^aaJ 
the  dynamos  are  used  for  charging  the  accimialalofi  mthi 
daytime  during  light  load;  and  here  again  we  findlhstaia- 
pound-wound  dynamos  are  entirety  unsuitable,  for  wiili 
class  of  machine  the  current  of  the  seeoodiir;  eelli 
iiow  into   the   machine  and   change   the   polantjr  of 
magnets.     To  prevent  thii^,  the  series  windsofsa  am 
cut  out  of  circuit,  and  then,  if  the  current  from  tlia^ 
should  flow  into  the  machine,  the  reverted  magnflfiaihiii 
the  magnets  is  avoided.     The  machine  with  Ibe  mnm  m 
out  is  a  shunt  machine  ;  and  as  compourMl 
more  expensive  than  shunt  machines^  it  will  )w  obvJooi  1 
a  shunt  machine  is  preferred.     The  |s;reat 
compound-wound    machinea    is,    in    single 
series  turns   can    be  made    to   eompenaate   for  the 
of    pressure    in    the    wires    between    (he    dynaino 
outside  circuit.     When,  however,  eompound  dyoaaoi  i 
run  in  parallel,  this  effect  cannot  be  produeed,  ii  the  I 
in  pressure  is  caused  by  the  '    '      '  :.il  dytuuDOi,  and  i 
the  sum.     To  get  over  this  /  rtqiiir 

windings  on  each  machine,  one  to  balance  thaactieaflli 
machine  itself — that  is,  the  fall  in  voltag«  ;   iht 
effect  the  over-compounding,  and  tberebj  balance  iIm  i 
of  pressure  in  the  feeder  and  distribution  eyitem — datl 
one  winding  carries  the  whole  current  mitput  of  tliai 
and   the  other  the  current  generated  by  the 
machine.      This    method    means   compHcatatig    the 
windings  of  the  machines,  and  thit  oompliefttiOD  tte 
neers  must  guard  against,  as  it  meaiii  extra  ftnteoM  1 
more  care  in  working.     It  will  be  seen  from  tbeaboitl 
compound  machines  are  unsuitable  for  following 
(1)  they  are  not  easy  to  parallel ;   (2)  accumolaliifi  i 
be  charged  unless  the  compound — that  ti|  tW 
cut  out  of  circuit ;    (3)  they  are  imperfect  rcgalaloft 
working  in    parallel  ;   (4)  they  are  more  cvnetiilvi  i 
shunt  machines. — ^F.  M.  M* 

[N.B. — We  have  divided  the  amount  iHitiroco  thciil 
competitors,  as  their  answers  are  practtmlly  rqna!, 
excelling  in  a  special  direction* — Ed.  E.  B  ' 

Qit^stion  No*  60. — What  are  the  relative  advi»ut«g«i  tad 
vantages  of  an  eteoirio  and  •tenm  dHv«o  fted 
reajieetif ely  t    Give  0gur«a. 

Bed   Answer  to  No.  60  (awofdei  10a.y— Tbe  jwiMirii 
reason  which  warrants  the  adoption  of  eleelriayrr^nfn 
feed  pumps  is  their  superior  ellicieoey,  fitiatl 
pumps  being  generally  most  inefHcienL     There  are  i 
reasons  which  account  for  th{«,  one  of  the  pHneipal  1 
that  they  do  not  realise  the  bf^ni^fita  '4  expatiskisi,  ••  Ibi  I 
full  pressure  is  maintained  in  the  ryltiider  ItU  lib*  silrfj 
the  stroke  ;  and,  secondly,  there  are  all  ike  \ 
to  small  auxiliary  engines,  such  aa  they  caaooC  ittiliit ' 
advantages  of  compounding,  and,  ii  a   nilt,    W^ork 
condensing      Probably  the  average  coneuraptkni  in  i 
stoam  pump  will  be  about  lOOlb.  per  iiMliraiod  ' 
per  hour. 

8lmm  Z^mnp. 

lOOlb.  per  indicated  horee^power  p«r  boOTg 
efliciency  of  about  70  per  eeiiLvl40tbk  ol 
effective  home-power  per  hour 

Taking  10  per  cent  itiofli  in  pipei«lJ 

water  evaporated  \mr  «:  hona-peiw  par 

1551b.    per   hour   ditto   ^a«000   foot-pouoda  ot  w%Mtk 
minute.      Taking  a  lioilcr  prcasure  nf   t40lh.  pm 
inch,  this  correaponds  to  a  head  of  520fL 

;.  1551b.  of  water  will  pump  ?^^  -  I03IK 

or  6,160tb.  per  hour. 

,\  i>ercentage  of  water  uied  in  pttaip  lo  aaooxii  p««fi 

into  boiler  •  ,  .^a  "  ^*^  V^^  ^•'**' 
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Elidrk  Fump. 

To  ptimp  lOOlK  of  water  into  boiler  per  liour  requires 
in  expendituro  of  100  x  320  =  32,000  foot-pounda  of  work 
=  727  wfttt^hourfl. 

Taking  efficiency  of  the  steam  dynamo  at  80  per  cent. 
md  the  motor  at  85  per  cent.  «=  1^070  watt-hourg. 

Ssj  engine  averages  301b,  of  steam  per  electrical  horse* 
power  per  hour,  1001k  water  -  90lb,  will  give  3  h.p. 
>=  135,000  watt-hours, 

.\  percentage  of  energy  used  in  pump,  etc.,  to  amount 


pumped 


1,070 


—    9  per  cent,,  thus  showing  a  saving 


135,000 
d  about  1  to  2  per  cent  of  the  total  steam  consumption. 

The  next  principal  point  in  favour  of  electric  pumps  is, 
a  the  event  of  none  of  the  boilers  being  under  steam  they 
an  still  be  pumped  up  *  this,  of  course,  only  applies  in  the 
ase  of  stations  employing  accumulators,  but  as  these  latter 
re  becoming  the  rule  in  most  direct-current  station&i  and 
ren  in  some  alternating  stations,  iiich  as  Blackburn,  this 
I  a  matter  of  compai^dvely  little  moment.  With  steam 
ttmpa  of  the  Worth  in  gton  pattern,  in  the  smaller  sizes 
lere  is  sometimes  provision  made  for  doing  this  by  hand, 
lit  the  process  is  necessarily  both  slow  an cT laborious.  In 
tema ting-current  stations  in  which  the  machinery  is  kept 
mtiouously  running,  it  would  be  necessary,  unless  low- 
msion  direct  current  was  available  from  the  exciter  'bus 
iTy  to  employ  altarnating-carrent  motors  to  drive  the 
loips,  which  seem  up  to  the  present  to  be  only  compara- 
vely  self -starting  or  reliable.  There  certainly  are  monophase 
uJnctioQ  motors  to  be  obtained  which  are  said  to  fulfil 
leae  conditions ;  and  in  one  or  two  instances,  notably 
Torcester,  they  are  employed  for  pumping  purposes,  but 
I  the  great  majority  of  instances  they  have  not  been  an 
oqoalified  success.  Again,  the  conditions  which  exist  in 
lost  boiler-houses  are  hardly  suitable  for  a  totally  unpro- 
scted  motor,  so  that  it  is  usual  to  employ  the  enclosed  or 
omi^n closed  type.  With  the  employment  of  steam 
lompa  it  has  been  found  convenient  to  use  their  exhaust 
or    heating    the    feed    for    a    few  degrees    preparatory 

0  its  going  into  an  economieer,  if  the  latter  is 
lied,  and  thus  preventing  sweating  and  corrosion.  If 
lectric  pumps  are  used,  then  probably  live  steam  will 
lave  to  be  used  for  this  purpose.     As  far  as  maintenance 

1  oonoemed  there  will  be  very  little  difference  between  the 
wo  systems,  the  repacking  of  glands,  cylinder  lubrication, 
stc.,  being  counterbalanced  by  depreciation  of  gearing, 
i^ear  of  brushes,  commutator,  etc.  In  price  the  steam 
lump  has  a  decided  advantage,  being  probably  only  about 
^  to  70  per  cent  of  the  electrically-driven  type.  The 
rteam  pump  has  a  slight  advantage  in  the  amount  of  floor 
ipace  required,  though  this  in  a  great  measure  will  depend 
nn  ^e  pattern  adopted.  From  the  above  it  will  be  seen 
kfaat  both  types  have  a  number  of  features  to  recommend 
Ibem,  and  it  is  only  by  studying  the  existing  conditions  in 
lach  individual  case  that  a  decision  can  be  arrived  at  as  to 
which  type  to  adopt, — ^H.  Bell. 

J  milder  to  Question  No.  60  (awardtd  5*.j.— It  is  well 
known  that  the  usual  boiler  feed  pumps  are  wasteful. 
Let  us  take  an  example,  assuming  that  the  steam  required 
to  drive  a  boiler  feed  pump  is  3  per  cent  of  the  feed  water 
pmnped.  Suppose  we  deliver  6, 37 7 lb.  of  water  against 
i  boiler  pressure  of  1351K  Then  expenditure  in  foot- 
pounds^ (135  X  2*3)  X  6,377  =  1,980,058  =  1  horse-power 
hour  (nearly).  The  number  of  pounds  of  steam  to  do 
this  =  3  per  cent,  of  6,377  =»  191. 

Now,  taking  the  case  of  an  electrically-4riven  pump, 

UBuming  32 lb.  of  steam  per  electrical   horse-power  and 

rf^ency  of  electromotor  pump  (including  transmission 

etc.)  to  be  60  per  cent,  the  number  of  pounds  of 

32  K  100       ^^ 

•' ^-  =  53,   or 

60 

I  laving  of  IQIIb.  -  53lb.  of  steam  per  horse-power  hour  by 

sdopting  an  electrically -driven  pump. 

The  first  cost  of  a  steam-driven  pump  is  less  than  one 

Iriven    electrically,    and    it  also   has    an    advantage    in 

nMabiUty,  which  is  an  important  factor*    The  absence  of 

gearing  ia  also  another  point  in  its  favour.     In  direct* 

atrreot  stations  with  accumulators,  motor-driven  pumps, 

lowever,  have  the  gr^t  advantage  of  enabling  the  ooOers 


iteam  per  indicated  horse-power  hour  ^ 


to  be  filled  up»  say,  on  a  Sunday  (and  other  such  times 
when  steam  is  not  required  on  the  steam-pipes),  without 
having  to  turn  on  steam ;  this,  however,  does  not  apply  to 
stations  where  a  battery  is  not  installed. — J.  F.  M. 


INSTITUTION  OF  JDNIOR  ENGINEERS. 


A  nnmeroualy  attended  meat  Leg  of  this  iDStituUon  was  held 
at  the  Westminater  Palace  Hotel  on  Friday,  Miiy  6,  when  a 
paper  on  **  Evaporative  Condenaera,  and  Independent  Air- 
PampB  for  Same  ''  was  read  by  Mr,  Hany  Fraser,  of  Mill  wall, 
member.     The  chairman,  Mr.  H-  Bloomfield  Yorley,  presided. 

In  intmdacing  the  subject,  the  author  alluded  to  the  increas- 
ing field  which  wae  opening  up  for  the  use  of  the  evaporative 
form  of  condenser  through  the  establish  men  t  of  electric  central 
stations  for  power  and  illumlQation  purpoaeB.     These  stationa 
generally  being  placed  in  crowded  districts  so  as  to  be  con* 
venient  for  dietributing  the  current,  difSoultiea  in  obtaining  an 
adequate  water  supply  uitially  arose  where  surface  condenaers 
were    employed.      The     evaporative    condenser,    if    properly 
designed,  would  do  ita  work  with  a  water  supply  equal  to  three- 
fourths  of  the  weight  of  steam  which  it  condensed,  and  dascrip^ 
tiona  of  such  condensert  prodacing  vacuums  up  to  261n.  woto 
given.     In  designing  Ihe  apparatus,  it  was  necessary  to  bear  in 
mind  the  boiling  points  of  irater  at  various  proBSurea  less  than 
that  of  the  atmosphere,  as  should  the  water  trickling  over  the 
outeide  of  the  tubes  become  too  hot  when  n earing  the  bottom, 
the  condensed  water  inside  would  be  re-evaporated  and  the 
vacuum  destroyed.     An  arrangement  of  compound  condenser, 
in  which  the  coldest  water  was  first  broughi:  in  contact  with  the 
coldest  part  of  the  condenseri  and  the  hottest  water  against  the 
hottest  part,  thereby  obtaining  the  greatest  possible  exchange 
of  temperature   between  the   inside  and  outside  surfaces,  was 
described,  and  tabulated  figures  given  showing  its  advantages. 
It  was  of  great  importance  to  have  all  the  joints  well  made,  and 
easily  accessible  ;    a  very  small  air  leak  would  serionsty  affect 
the  working  of  the  apparatus,  and  the  average  deposit  on  the 
outside  of  the  tubes  left  by  the  evaporating  water  amounting  to 
2Bo7*.  per  square  foot  per  annum*  provision  for  cleaning  was 
most  essential.     Specimens  of  the  author's  devices  for  cleaning 
the  outside  of  the  tubes  and  distributing  the  steam  through  the 
condenser,  were  e^ibibited.    No  fixed  condition  as  to  design 
oould  be  determined,  as  the  spaces  available  for  the  erectton  of 
the  condensers  varied  through  such  wide  limits.  It  heui  been  found 
that  horizontal  tubes  were  more  advantageous  than  vertical,  but 
that  the  space  occupied  by  a  condenser  with   bori^ntal  tubes 
was  larger  than  that  necessary  for  the  erection  of  a  vertical^ tube 
condenser.  The  distance  between  the  condenser  and  steam-engine  . 
was  of  no  consequenee,  provided  that  due  area  was  allowed  in  the 
exhaust  pipe  and  in  the  air-pump  suction  pipes.     Most  of  the 
inventions  in   connection   with  evaporative  condenaers  simply 
dealt  with  various  arrangements  for   the  distribution  of  the 
cooling  water  over  the  outer  surface  of  the  tubes,  it  being 
difQcult  to  direct  water  to  flow  with  an  even  film  over  a  hot 
tube,     rUustrated  descriptions  of  some  of  these  arrangements 
were  given.     It  being  necessary  that  the  evaporative  condenser 
should  have  a  much  larger  surface  to  do  a  given  amount  of  work 
than  an  ordinary  surface  condenser^  the  cost  of  construction  per 
square  foot  of  surface  was  an  important  consideration.    As  indi^ 
eating  the  effect  of  improvements  in  construction,  it  was  stated 
that  some  of  the  latest-designed  apparatus  cost  about  one-half 
per  square  foot  of  surface  as  compared  with  earlier  ones,  without 
the  eOictency  of  the  condenser  being  im  paired.    By  experiment  it 
had  been  found  that  artiScia!  fan-draught  improved  the  efiiciency 
of  the  apparatus  by  about  50  per  cent,,  and  a  fan-draught  wae 
recommended  when  the  load  varied  to  any  considerable  extent,  as 
then  the  fan  need  only  be  run  during  the  heaviest  load.     With 
a  properly  designed  condenser  the  proportions  of  air*pump  used 
for   a  surface -condensing  apparatus  would   be   found   equally 
satisfactory  with  an  evaporative  plant.     The  idea  that  it  was 
requisite  to  have  a  much  larger  air-pump  for  the  latter  probably 
arose  from  some  of  the  earlier  condensers  having  been  put  up 
with   not  sufficient  surface  to  fully  deal  with  the  volume  of 
exhaust  steam  entering  them.     If  the  condenser  were  not  large 
enough^  putting  in  a  bigger  air-pump  would  not  prove  a  remedy. 
Models  and  designs  of  the  various  air-pumps  constructed  by  the 
Worthington  Company,  Blake  and  Knowles  Company^  Browett 
and  Lindley  Company,  and  others  were  exhibited,  all  of  them 
being  of  the  balanced- beam  system,  which  arrangement  largely 
helped    to  overcome  the   natural    ine^juality   of    the  turning 
moment  of  an  independent  air-pump.     With  reference  to  the 
increasing  pripularity  of  air-pumps  having  one  set  of   valves 
only,  and  that  set  being  above  the  piston,  the  author  pointed 
out  that  while  such  an  arrangement  might  work  satisfactorily 
with  marine- type  surface  condensers,  it  was  not  certain  that 
they  would  be  equally  favourable  with  evaporative  condensersj 
but  as  his  firm  were  now  building  two  sets  on  this  principle  for 
a  1^500-h.p.  plant,  he  hoped  later  on  to  be  able  to  give  some 
more  reliable  information  on  this  single -valve  pump  question. 
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COMPANIES'  MEETINGS  AND  REPORTS. 

DISTRICT  RAILWAY  COMPANY. 

A  tpecUl  general  meottni;  of  the  proprietors  of  the  MetropoUUn 
Diiirict  RaIIwav  CompAiiy  was  bela  on  the  17th  Inst,  at  the  \Vo«t* 
miogter  Palace  Hotel,  S.W*,  Mr,  Jamea  Sta&ta  Forbes  pretiding;, 
for  the  purpofle  of  aubmitting  certain  BilU  now  pending  in  Parlia- 
ment. 

The  QLalrmaii  »aid,  acoording  to  the  ^'nan-eio/  News,  the  firet 
Bill  referred  to  in  the  notice  conTonin^  the   meeting  was  entitled 
*'  A  Bill  for   conferring   further  powers  upon   the  Metro[)olitan 
Railway  Company  in  relation  to  their  o^n  andertaking,  and   for 
the  ventilation  of  their  rail  way ,  and  upon  that  company  and  the 
Metropolitan  District  Railway  Company  in  relation  to  the  working 
of  tbmr  undertakingfl  by  electrical  power,  and  upon  thofte  com^ 
pft&iOB  and  the  South- Eastern  Railway   Company   with    respect 
to    certain   lands  at  Cannon -street ;    and    for   other   purposes." 
This     Bill    contained     clauses    which     affected     the     District 
Railway,    and    it    could     not     pass     through    Parliament    ontfl 
the    proprietors     had     sanctioned     it     in     respect     of     those 
perticular    clauses.      In     the    early    part    of     last    year    they 
paeted  two  or  three   Bills,  which  were  subsequently  submitted 
to  Parliament  and  approved.      One  of   these  gave  them  i>ower, 
whenever  the  time  wai»  convenient,  and  the  method  sufficiently 
developed,  to  apply  certain  funds  of  the  Company  for  the  pur^x>Be 
of  working  by  electricity  the  railways  of  the  Inner  Circle.     The 
Metropolitan  Railway  Company  was  applying  for  similar  power, 
and,  01  course,  the  District  Company  could  not  dii&sociabe  itself 
from  that  company  in  respect  to  electrical  communication — they 
were  bound  to  work  in  harmony.     The  clauses  in  the  Bill  atlect* 
lag  tbe  DistriGt   Company   were  Nos.    24  and   38.      The  former 
empowered  the  Metropolitan  and   District  Companies  to  enter 
into  agreements  as  to  working  of  traffic  bv  and  supply  of  elec- 
trical   power,    and    the    latter    empowered    the    South-Eastern 
Railway  Company  to  grant  and  the  Metropolitan  and    District 
Companies  to  hold  a  lease  of  the  portion  of  the  farecourt  of  the 
Cannon-street  Station  of  the  SouthEastern  Company,  which  was 
occupied  by  so  much  of  the  stations  and  works  of  the  Metropolitnn 
anrl  District  Companies  as  was  above  or  upon  tho  surface  of  the 
forecourt.     As  the  result  of  much  negotiation  and  the  award  of 
an  eminent  judge,  the  claims  of  the  South  Eastern  (Tompany  bad 
been  eettled,  and  would  take  the  form  of  a  lease  of  the  land  upon 
wbieh  the  sution  stood « in  respect  of  certain  6nancial  payments 
by  the  two  underground  companies.     Of  course  the  adoption  of 
electricity  waa  a  matter  they  could  not  go  into  with   absolute 
indiflerence  as  to  the  question  of  cost.     A  good  deal,  however,  was 
now  known  about  this  form  of   traction.     It  had  its  advantages 
and   disadvantages,  but  the  proprietors  decided  as  far  back  as 
February  last  year  that  it  was  a  matter  they  ought  to  be  prepared 
to  face  at  the  right  moment.     Their  idea  was  that  £500,0u0  would 
be  extremely  well  spent  in  adapting  their  railway  to  electrical 
traction  over  that  particular  part  of  it  which  he  bad  mentioned, 
wbich   waa  crowded   with   traffic,   and   ro   much   of    which   was 
tnoftpeble  of  anything  but  very  iTO^>erfoct  ventilation.     They  wore 
luatroeted  by  very  eminent  authorities  that  the  financial  burden 
ooet  on  tbe  two  companies  would  be  extremely  moderate  in  com- 
perisoD  with  tbe  great  advantages  to  be  secured,  not  only  by  getting 
rid  of  many  of  the  offensive  qualities  of  the  air  in  tbe  tunnels,  but 
al«o  in  the  saving  in  the  cost  of  traction,  which  they  were  advised 
would    be   considerable.    Tbe  matter  was  one  demanding  some 
eikra,    end    they    naturally    wished    to     be     in    the    hands    of 
mtfeetly   responsible  engineers   of    eminence      In  Sir  J.  Wolfe 
Barry,  a  man  of  considerable  experience,   who  had  advised  the 
Company  almost  from  its  inception,  and  Mr«   Preece,   the  elec* 
irioieti  of  tbe  Post  Office,   and  one  of  the  most  distinguished 
members  of  his  profession,   they  bad  thought  well   to  vest  the 
preliminary  enquiries.    Those  gentlemen  were  now  ooncerned  in 
Ibe  matter,  &nd  tbe  directors  would  not  proceed  until  they  were 
•mured  by  tbe  report  and  recommendations  of  those  gentlemen 
fehal  it  wa«  safe  to  do  so.    They  were  gradually  gaining  experience 
In  tbe  matter  of  electrical  trnction.     The  greatest  enterprise  of 
the  kind  yet  approacfatng  to  anything  like  development  was  the 
Central  I^tidoii  Railway.    They  knew  a  tittle  about  the  c^eeetion 
from  what  bad  been  done  on  the  City  and  South  London  line  and 
tbe  Liverpool  Overhead  Railway,  but  the  Central  London  Railway, 
which  would  be  running  by  tbe  end  of  this  year  or  tbe  beginning 
of  oeort  year,  would  doubtless  open  their  eyes  to  a  good  many 
thlnfsu    Tbe  experience  of  that  company  would  be  very  useful  to 
the  District   and   Metropolitan  Comnanies.     The  Chairman  then 
moved  tbe  approval  of  the  Bill  in  so  far  as  it  affected  tbe  Company* 
Lord  Oert  seconded  the  motion,  and  it  was  agreed  to. 
The  consideration  of  the  Whitechapel  and  Bow  Railway  Bill 
was  postfioned  until  June  9. 


NEW  GENERAL  TRACTION  COMPANY.  LIMITED. 

The  annual  general  meeting  ef  the  KewGeo^ml  1 
pany.  Limited,  wae  held  oo  the  lllh  iML  mt  tlm 
Hotel,  Captain  F.  Pavy  preeidlng. 

The  CliAlniiABt  in  movin;;  the  adaptJofi  of  the 
had  obtained  Act4S  of  Pa r  .r  Xorwidi 

Coventry,  and  had  raised  .idditloiiol , 

a  small  premium*  and  were  inu*^  able  to  rnako  %km 
tracts,    their  capital  being   now   tlJiK^nK      Ttk 
behind  others   in  tbe  matter  of  electric   tr^Otioo, 
be  continuousprogrosii  in  this  direction,  so  that  ho 
the  future.     Tne  report  (already  pubUahed  by  oe) 


DStefi^ 


WEST  INDIA  AND  PANAMA  TELEGRAPH  COMPANY. 

The  ordinary  meeting  of  this  Company  was  bold  on  Wednesday 
at  Wineheeier  Hottae. 

Itr.  W.  ▲Bdrewe.  who  presided,  moved  the  adoption  of  the 
fiport  (already  published  by  us  I  He  said  the  shareholdere  were 
iniormed  at  iho  t*it  meeting  that  the  necessity  would  probably 
ftriee  to  renew  or  partially  renew  the  Chord  line  which  afT«>cted  the 
dttpUofOiiofi  between  Tnnidad  and  one  of  the  northern  islands. 
The  Board  believed  they  had  sucoteded  in  raving  a  portion  of  the 
okl  oable,  which  would  be  joined  to  the  new  one.  The  falling  o(T 
of  revtoee  in  the  W«et  IndAea  wee  much  leet  then  he  entici|iatod  ; 
lAtteriy  ft  had  even  ifioree«ed»  probebly  owing  to  the  large  number 
of  moMMrai  eeot  in  oonAeotioo  with  the  war. 


MOTOR  MANUFACTtmtKG  COMFAWT«  UKlTia 

The  first  ordinary  general  meeting  of  this  C^impeiiy  WM 
the  )6th  inet.  at  Winchester  House. 

Mr.  John  H.  Grettea,  who  pre^ded,  vUted  llml!  %mm 
was  only  the  statutory  one,  and  that  he  had  DO 
submit.     They  had  laid  tbe  foundation  of  e  hmimmm  1 

believed   would   become  extensive  and  profitelillk     Tte  . _ 

Company  were  entitled  to  use  various  tmpro^eil  peinMto  Ittd  ihef 
could  make  Daimler  motors  and   motor  bioydee  i    ~      '    * 
well  as  the  various  other  vehicles  which  were  io  a 
had  the  right  to  use  any  improvements  which  the 
Company  might  acquire  in  the  future. 


MIX  AND  GENEST,  LIMITED 

The  annual  general  meetiog  of  the  •harcholdon  QdE  IlilfJ 
was  held  at  their  Board-room  at  67,  BalowetiaMtb  " 
May  10.  The  directors  submitted  their  rejporlh  '• 
10  per  cent,  dividend  for  the  year  18»7.  The  fcroei  praii 
amounts  to  £25,0(xi,  which,  after  deducting  espeoeee  ead  ^ 
otr  £3,20iJ  on  tooU  and  machinery,  leavee  tk  mm  pfotft  of  t 
The  directors  state  that  the  number  and  emami  ol 
and  trade  orders  generally  in  band  are  agilii  m 
year's  figures,  and  a  further  developmeot  ceo  be  I 

The  dudrmaa  informed  the  sbareholdere  that  I 
very  brisk  during  the  past  year,  neeeeattetlng  e 
of  their  newly-built  factory,  which  up  to  now  i 
bands,  and  which,  with  tbe  additional  | 
employment  of  1»500  hands. 


el  kn 


reite 


HOBART  ELECTRIC  TRAMWAY  OOMPAMT* 

The  report  of  the  directors  of  the  Bobikrt  El«0tti« 
Company,  Limited^  for  the  yo«r  1897,  which  wee  eolMBiti 
annual  general  meeting  held  at  the  registered  tMem  tm  Frtfi9»  j 
states  Uiat  the  gross  takings  amounted    to  £I^1K^    mmA   Vwj 
working  expeosee  to  £8  »5:{,   and   after  dedisollos  of 
interest,  admiiiistratioii,  aod  other  expooeae  in  Beharl  OMi 
the  Company  hae  made  a  net  profit  of  £301  lof  tkm  fm 
directors  continue  to  receive  aaanraaoee  that  tbe  aei  ilua  | 
by   the  line  is  much  appreciated.     Tbe  neoiber  d 
carried  by  the  tramway  since  the  opening  ol  the  boa  la  I 
1»93»  to  Sept.  SO  last  is  5,^9,4^*  aod  the  total  ai 
milee  run  is  1,330,157.    The  directors  oontinoe  to 
Mr.   Parker,   the    Company's   general  i&anaieaf  ia  I 
complete  weekly  and  monthly  reports  ac  to  the  we 
Company's  business,  and  are  glad  to  be  aaaatwi  bf  hia 
plant    and    rolling-stock    remaine    in    ai      "  ' 
Financial  Timts, 


reiMB 


CONTRACTS  FOR  ELECTRICAL  SUPPLUS. 

CONTRACTS  OPBM. 

Brar— The  Comminiooen  incite  teodert  Urn  tbe  aipfly  af 

materials  required  at  their  electricity  works  for  Iba  aaavte^  | 
Tenders  by  June  6- 

HammervmUh,  —The  Veati^  invite  iHalacv  te  Iba 
erection  of  additional  planL     Tenders  by  Jaaa  ft.     WwXL 
appear  in  our  advertising  oolemna, 

goaderland*  —Tbe  Corporvtioo  Invite  teadars  for  lb 
piptngi  water-softener,  etc  Tenders  by  May  27.  Fall 
appear  in  onr  advertising  columns* 

Bury  Bt.  Bdmnnde  —The  Town  Cooneil  iaHia  kmdim%  far 
supply  and  erection  of  planL    Teodere  by  Jaaa  IX     FaB 
ticulars  appear  in  our  adveril»in|{  cotaaiiia, 

liOndeA.— Tenders  are  invited  for  the  tapply  ol 
delivered   free  in   London,   10  tone  or  OMifa  wi 
Carbide,  care   of    Bataa,    Heady,  and    Oos  Sl» 
London* 

Salierd*— The  Electric  Light  Cooiinittaa  aff  tba 
invite    tenders    for  accoeiaTaton ; 
machinery,    and 
current  transformers* 


laolargaM 


ata 


accQBialJ 

•witehboanle ; 
TmdefeVy  Jaaa  6. 
If  adraa.  —The  Secretary  of  Slate  for  India  ia  \ 
that  the  time  allowed  for  the  raoaifA  of  lead 
Engineer    for  Irrigation,    Medtae,   for   iba 
l»ower  of  tbe  Periyar  I^ke  he*  been  extawlad  Ires  OaiL 
to  July  1,  1808, 

at*  Baletta  q  aaaa  ).^Tha  Haallb  1 
the  erection  ot  deatraator 
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«D^i]«-him9e,  ehimnoy,  w^igh^hotiie,  office*,  etc.  Plans,  etc.,  laay 
be  obtAified  oq  and  wter  May  6  on  application  to  Mr.  Geo.  J.  C, 
Broom,  BLl^G^E, ,  the  borough  engineer,  on  pftymeeit  of  £L  la., 
wliieb  will  b«  retamod  on  receipt  of  bona  fide  tender.  TenderB 
by  May  25. 

WAtford. — ^The  Council  invite  tenders  for  tbe  erection  of  aa 
electric  light  (station  adjoining  the  new  eewaf^o  works  at  Wat- 
ford,  Specificationa,  etc.,  may  be  obtained  from  the  architeota, 
lie^^rt,  Gordon,  Lowther,  and  QunUm^  Finebury  Houte,  Blotn- 
field-Htreet,  E,C.     Tenders  by  Jane  8, 

Omr«nt77>— The  Electric  Lighting  Committee  in\ite  fcenden  for 
tbe  electric  mains,  switchboards,  arc  lamps,  poetir,  and  apparatus  t 
(Bectioti  A)  b%h- tension  feeders  on  a  aoltd  syatetn,  and  low-tonsion 
vmoured  distributors,  laid  and  jointed  complete  (indiambber- 
oover^  cables  will  not  be  considered) ;  (B)  supply  and  erection  of 
switch -gear,  etc.,  in  substations  ;  (C)  public  are  lighting  (about 
+0  alternating  arc  lamp»»  posts,  transformers,  etc- ) ;  the  whole 
boand  up  In  one  specification.  Tenderers  are  at  liberty  to  tender 
for  the  whole  or  for  either  aecttOD  separately.  Specification^  etc., 
EBay  he  obtained  from  Mr.  Gilbert  S.  Ram,  city  electrical  engineer^ 
Cffveiitry.     Tenders  by  Juno  7. 

Surwea  (lAiieiLX — The  C<»rporation  invite  tenders  for  the  erec- 
lioci  and  construction  of  the  various  buildings  comprised  in  the 
new  electrtcity  supply  worke^  and  also  for  the  tall  chimney  to  be 
used  in  connection  with  the  proposed  refuBe  destrnctor  and  worksj 
ia  Robin  Bank  road,  Darwen  ;  (Contract  No.  1)  bnildingSi  etc.; 
C2)  chimney  shaft.  Specification  e,  etc.,  maybe  obtained  at  the 
oBom  of  the  Borough  and  Electrical  Engineers,  where  also  plans 
of  the  iite,  bn tidings,  and  chimney  may  be  seen  during  ordioary 
ofiioe  hoars  on  payment  of  £2,  which  sum  will  be  returned  on 
reoMpt  ol  a  bona  fide  tender,  A  separate  tender  must  be  sent  In 
tor  each  contract.  Tenders  mast  be  delivered  at  the  Town  Clerk*s 
Offio©  by  12  noon  on  26th  in  at. 

ITlptotlA  (AnatrallA). — Tenders  are  invited  by  the  Conncil  of 
lAm  city  of  Hawthorn  for  the  supply  and  erection,  or  for  the 
wppty  only,  of :  (Section  A)  buildings  only  ;  (B)  boilers,  water* 
pompa  ;  (C)  engines,  dynamos,  switchboard,  mains,  sub- 
transformers,  meters,  arc  lamps,  insalatorfl,  testing 
iinent«  ;  (D)  s apply  of  poles  and  their  erection  ;  running  of 
ilifl  plant  for  three  years.  Specifications  and  forms  of  tender  can 
be  obtuned  at  the  office  of  the  Agent- General  for  Victoria,  Lieut.- 
G^ooral  Sir  Andrew  Clarke,  G.C.C.M.,  Victoria  Office  15, 
ITlctOiria-street,  Weetminster,  London,  S*W,,  on  payment  of 
£].  le.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Sealed  tenders,  endorsed  ''Tender  for  Electric  Lighting,"  and 
•ddree^ed  to  the  !kfayor  of  Hawthorn,  Victoria,  Australia,  on 
Jane  24,  at  5  p^m* 

I>ii1i£tit.^The  Corporation  of  Dublin  invite  tenders  for  the 
mmpfiky  of  the  followtng  electric  mains  and  apparatus;  (1)  high' 
t0B0CMi  feeders  and  low  tension  distributors,  laid  and  jointed 
complete  on  a  solid  system,  not  including  road  work,  but  including 
ttie  connecting- up  of  existing  conaumor»  to  the  new  system  of 
Vttinfi ;  (2)  traniformers  (20  kw.  to  50  kw.,  about  700  kw.  in  all), 
vllb  inatruments  and  apparatus  in  sub-stations  erected  and  fitted 
CAmplate.  Specification  a,  etc.,  can  be  obtained  of  the  City 
Kk^oeer,  City  Hall,  Dublin,  on  payment  of  a  deposit  of  £1.  Is. 
lor  each  specification,  which  will  be  returnable  on  r^^ipt  of 
■pieification,  accompanied  by  bona  fide  tender.  Drawings  can  be 
liwpected  and  other  informatton  obtamed  either  at  the  office  of 
ibe  City  Engineer  or  at  that  of  Dr.  A.  B.  VV.  Kennedy,  17, 
Tietoria-fltreet,  Westminster.  Tenders  are  to  be  sent  bo  the  Town 
OfK-fc  by  10  a.m.  on  23rd  inst.  Tenders  w^iU  only  bo  considered 
which  are  sent  in  by  firms  who  have  already  carried  out  the  claas 
of  work  required  npon  a  largo  «cale. 

RESULTS  OF  TENDERS. 

BIfller- — The  London  County  Council  have  accepted  the  tender 
of  Edmnndsons'  Electricity  dorporation.  Limited,  Westminster, 
£16,665,  for  the  %hting  of  the  Heath  jUylum, 

G^Hryn  B»y.— The  tender  of  B.  Thomas,  Mancheeter,  at  £1,469, 
has  been  accepted  by  the  Urban  District  Council  for  ga^  plant. 
A  fnU  list  of  tenders  appeared  in  our  latt  laaue. 

Llv«ip«Mil-^The  City  Council  have  accepted  the  tender  of 
ManloTOi  Alliott,  and  Co.^  Nottingham,  at  £572,  for  inlet  fan  and 
iOttit  engines  at  Smithd  own -road  reluae  destructor, 

iMmSima,  S.W.— The  foUowing  tenders  have  been  received  for 

■ondry  decorations,  hot^ water  fittings^  and  etectrio  light  installa^ 
tioDs  at  63,  Earri  Court-square,  S.  W.  : 

ImltaiMl  lightfoot...,^... £356 

r.HoAditocI _„..„......... . 318 

H.  fttikh  tiid  Son  _ 289 

J,  Whitaker,  Earl's  Ooort  (accepted) 275 

MitiKrdmwn  dr.BL).— The  Town  C/Oundl  have  received  the  follow^ 
ing  tendens  for  the  supplying  and  laying  of   about  10  miles  of 
fT?  single -core  feeder  cable,  about  5  miles  of  '2  three-core  network 
cable,  and  about  S|  mlleB  of  arc  lamp  series  cable  ; 
iumeas  Bros,  and  Co. ,  12,  Queen  Anne's-gate,  We«t- 

itiliiat«T»  London  (accepted).. ,£12,138    1    Q 

BriliBh  Inantated  Wire  Company,  Freaoot.... 12,405  11  10 

QiMeBdefs  CM9  and  Const mction  Company,  Limited, 

90,  Cannon -street,  Loudon 12,642    4    6 

6bv«r  aodCo*,  Salford,  Manchester........... 13,113  10  IQ 

Wsilsra  Htcblo  Company  Hate  Fowler.  Waring),  North 

Woolwich,  E, « 14,318  10    1 

Xote.—TJie9a!  benders  do  nolb  iudtide  ^blework^  and  arc  lamp 


BeUm^l  Oreen.—The  following  tenders  have  been  recti ved  by  tha 

Guardians  for  the  installation  of  the  eleotrio  system  in  their  new 
infirmary  t 

Cox  and  Walker ..... „.  £9,920  0  0 

Thames  Ironworks..., , 9,321  0  0 

Frivats  Wirs  and  Telephone  Initallation  Oompany  ......  8,919  0  0 

G.  E.  Cockbum ..  8  741  0  0 

W.  B.  Scott  and  Oj 8,671  8  6 

Oronjpton  and  Oo , 8,223  0  0 

Cash,  Robinson,  and  Co ..,*.....,..., 8  100  0  0 

Nioholson  and  Tyler  ..» ,.,. .,,...«  7,921  6  7 

H.  F,  Joel  and  C^o ..„. .., .„.. 7,920  14  0 

H.  C.  Keen  and  Co, 7,776  0  0 

National  Electric  Free  Wiring  Company    ..................  7,631  0  0 

Lauig,  Wharton,  aod  Down 7.272  0  0 

Troup,  Curtis,  and  Co.  ......„..,.„ 7142  0  0 

H.  J.  Rogers  and  Co, , ,,,  7,125  0  0 

Fatcrson  an <1  Cooper .r...... 6.992  0  0 

Bru&h  E!e<;trical  Engineering  Oompany 6,958  10  0 

Hampton  and  Sena...., 6,837  0  0 

Speedy  and  Co. 6,669  0  0 

Sharp  and  Piper  .,.,.,..... .j, .„.,... 6,460  0  0 

Richinond  Engineering  Works .....................  6,840  10  0 

Calvert  and  Co.  (accepted)    ,.,... ...  4,965  0  0 


BUSINESS  NOTES. 


Bfmvoambe. — The  electric  lighting  of  the  Front  Is  to  be  started 
at  Whitsuntide. 


— ^The  Council  objects  to  the  landscape  being  disfigured 
with  telephone  polos, 

aisfEord  —The  gross  profit  of  the  working  of  the  electric  lighting 
department  for  the  year  is  stated  ae  £527. 

Eallntf. — The  District  Council  by  a  majority  of  one  have  conie 
to  a  decision  to  oppose  the  electric  tramways  scheme. 

Presftwleli.  —  The  Council  have  resolved  to  apply  for  a 
provisional  order  for  the  electric  lightini;  of  the  district. 

Btittoii. — The  question  of  electric  lighting  Is  still  under  the 
consideration  of  the  Gas  and  Electric  Lif^ht  Committee  of  the 
Tawn  C'OonciL 

liyntflmrat. — Messrs.  Warburgj  Dymond,  and  Co,  are  about  U 
af  k  for  a  provipional  order  to  enable  them  to  supply  the  electric 
hght  at  Lyndhnrst, 

ftaH^urn.— The  Urban  Council  have  decided  to  cnniult  aa 
expert  about  the  introduction  of  the  electric  light  for  pubtio  and 
private  lighting  purposes. 

TAnateii.^The  total  new  connections  during  the  month  have 
been  equivalent  to  512  3c.  p,  lampe,  making  a  total  of  541  ti-c.p. 
for  the  past  three  months. 

Glfttftow.'-The  Tramways  Committee  have  agreed  (a  reoom* 
mend  that  the  lalary  of  Mr.  John  Young,  manager  of  the  Cor* 
poration  tramways,  should  be  raised  by  £250  per  annum. 

Iilamdadao,  —  A  report  by  Mr.  Preece,  in  which  he  recommended 
the  adoption  of  the  overhead  system  for  the  proposed  light  railway 
in  the  dif  trict  under  the  control  of  the  Conn  oil »  han  been  adopted. 

Bromley.  ^The  plans  for  the  electric  lighting  station  are  now 
ready.  The  proepeot  of  a  120ft,  chimney  in  the  centre  of  the 
town  has  call^  forth  several  remonatrating  letters  to  the  CouncU. 

Sttrlln^  —  EfTorts  are  being  made  to  ascertain  whether,  in  the 
event  of  the  electric  lighting  scheme  proposed  by  Mr.  Vorke 
boing  adopted,  the  necessary  consent  and  wayleaves  can  be 
obtained. 

KaelEiiey.  ^The  re|X)rt  of  the  committae  recommending  increases 
of  eaiaries  of  the  engineer  and  electrician,  aaeietant  engineer  and 
assistant  electrician,  adjourned  from  last  week,  came  before  the 
Vestry  last  Wednesday. 

Buztoa. — Mr.  Salt  has  been  appointed  chairman  of  the  Electric 
Lighiing  Committee,  A  deputation  is  to  confer  with  Prof.  Kennedy 
on  the  question  of  ga»  or  steam  engines  being  adopted  and  as  to 
site  for  station  and  other  details. 

Weatem  »nd  BrAailiaii  Telegrapli  CompAny  —The  traffic 
receipts  for  the  week  ending  I3ih  in«t,.  after  deducting  17  per 
cent,  of  the  gross  receipts  payable  to  the  London  Platino- Brazilian 
Telegraph  Company,  were  £1,985. 

Appo^itmenla  Vacant. —The  Corporation  of  Londonderry  invite 
apphcations  for  the  post  of  electrical  engineer  to  their  lighting 
station,  and  the  St^  Pancras  Vestry  require  an  inspector  of  workn. 
Full  [mrticulars  appear  in  our  advertising  columns. 

SnddewfieM. — The  tramways  manager  and  the  borough 
engineer  are  preparing  a  report  as  to  the  application  of  the  electric 
traction  on  one  or  more  of  the  sections,  having  regard  to  the 
utilisation  of  the  present  rolling-stock  and  capital  expenditure. 

PeterborenKh. — After  considerable  discussion  an  amendment 
was  carried  at  the  meeting  of  the  Town  Council  on  the  iSih  inst. 
to  the  effect  that  Mr.  J.  C.  Gtlli  U.E.,  be  reappointed  on  the  aame 
torms  as  before,  with  power  to  obtain  the  advice  of  Dr.  Fleming. 

SwaaaoomlMJ.— At  the  statutory  annual  meeting  for  that  part 
of  the  parish  of  Swanscombe  which  is  not  includea  in  the  Green- 
hithe  lighting  area^  held  on  the  11th  inst.,  it  was  determined  that 
£350  be  ratsed  for  the  purpose  of  the  Lighting  Act  dufing  thQ 
ensuing  year, 
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PMAlmfft^m,— At  the  l&st  meetitig  of  the  Guardians  it  was 
•griMd  that  it  be  referred  to  the  Vinitinf;  Committee  to  con«ider 
aad  report  m  to  the  advisability  of  providing  the  neco$«iary  plant 
ttittd  in%eKmery  for  generating  the  electricity  required  for  the 
electric  li^htinic  of  the  workhouse  and  infirmary* 

HeweftBtle.— A  new  Corporation  committee  have  aewn  the 
tnunwayt  under  consideration,  and  have  appointed  Dc,  John 
Hapkineoti.  of  London,  to  report  upon  an  elecrric  eyetem  for  the 
elty,  including  eeveral  new  lines  of  route,  Mr.  Ck)lam,  C.E,,  of 
Bdioburgh,  will  be  asked  to  report  on  cable  ti  am  ways  for  the  town. 

St  George's  (SanoTer  Square)  —The  Vestry  have  received  a 
QOtioo  from  the  \Ve<itminflter  Electric  Supply  Corporation,  Limited, 
of  their  intention  to  lay  dietributing  malne  on  the  south ^aet  side 
of  Oroevenorroad.  between  St.  (ieorge'e-eqaare  and  Clavorton- 
street,  and  at  cros^ingA  aa  shown  on  plan  eubmitted,  and  have 
offered  no  object  ion  to  the  work. 

New  Premleee.— We  are  informed  that  Mr,  Chaa.  T,  Crowdeo 
ha«  arquired  tho  motor  workf»,  Leamington,  which  he  ie  Biting  up 
with  the  necodi^ary  plant  and  machinery  for  the  manufacture  of  motor 
vehicles  and  aa  an  experimental  en;^ineering  work#.  Mr.  Crowden 
aleo  intends  to  practice  a^  consulting  engineer  and  expert,  espe- 
cially in  mechanical  road  tn*ction. 

▲Irdtie.— The  Town  Clerk  reported  at  the  last  meeting  of  the 
Town  Council  that  the  BtU  confirming  the  town's  electric  lighting 
provisional  order  had  passed  the  House  of  CommooF.  The  (*oat- 
bridge  House-to-Houce  Electricity  Company  had  proposed  to 
undertake  the  lighting  of  the  town.  It  was  agreed  to  oek  the 
company  to  submit  their  proposal  in  writing, 

B*i naley.  —  The  following  report  was  adopted  by  the  Town 
Cooncil  on  the  I3th  inet.  :  "The  committee  further  considered 
Mr.  Miller'a  report  on  the  system  of  electrical  supply  to  be  adopted 
in  this  borough,  and  recommend  that  the  report  be  adopted  and 
carried  into  execution,  except  that  the  |.K>rtion  relating  to  public 
lighting  be  deferred  for  further  consideration. 

I«yiui.--The  Local  Government  Board  have  sanctioned  the 
borrowing  of  £:10,0U(J  for  electric  lighting.  At  the  last  meeting 
of  the  Town  Council  the  Town  Clerk  read  a  letter  from  Prof. 
Kobiuion  stating  that  he  was  willing  to  prepare  the  necessary 
plans  and  fu(>enrise  the  work  for  the  electric  lightiag.  The  com* 
mittee  of  the  whole  Council  will  meet  this  week  to  discuss  the 
matter. 

lfewlBstdii*^At  the  meeting  of  the  Vestry  the  Clerk  read  a 
letter  from  the  Local  (rjvernment  Board  stating  that  they  bad 
considered  and  enquired  into  the  application  of  the  Vestry  for 
sanction  to  purchase  land  in  Penrose  street  for  the  extension  of  the 
dep<f)i  and  the  erection  of  an  electric  light  generating  station.  Tney 
had  decided  to  comply  with  the  application,  and  forwarded  their 
formal  consent. 

Palaley. — At  tbe  last  meeting  of  the  Towu  Cooncil  the  Electric 
Lighting  Committee  reported  that  they  bad  agreed  to  lay  low- 
tensioD  mains  at  an  estimated  cost  of  £532,  The  Council  intend 
to  make  application  for  further  borrowing  powers— poi^sibly  for 
£25,00(X  Notice  of  a  motion  was  given  that  no  further  extensions 
of  tho  woikf  be  permitted  until  further  borrowing  powers  have 
been  sanctioned. 

BlrmingtLam.^At  a  meeting  held  on  Tuesday  evening,  the  West 
Birniinght^m  branch  of  the  Independent  L%bour  party  passed  a 
resolutioti  «ixprep8ltig  satisfaction  at  the  prospect  of  the  City 
Council  taking  o\*^^  the  electric  lighting  of  the  city,  but  regretting 
that  tbe  matter  hni  been  delayed  until  the  sharee  of  tbe  present 
company  had  been  raiH^d  to  a  fictitious  value  in  anticipation  of 
•ale  to  the  Corporation. 

Mtoplko&e  Committee.  — The  Houfe  of  C'Ommooa  Committee  on 
telephones  have  olectod  Mr.  Hanbury,  seoretary  to  the  Troai»ury, 
and  iepre«ontative  of  the  Post  OtBce  in  tho  Commons,  chairmant 
and  arranged  to  meet  for  the  reception  of  evidence  on  Tuesdays 
and  Fridays.  The  Hrtt  meeting  for  the  iiurpose  was  held  on 
Toetday^  and  tbe  witnesses  being  examined  In  tbe  first  instance 
are  departmental  offioiats. 

B^Btar^  T«l#«raa[i  C^wapmrnf,  Umlted.— The  report  for  the 
paat  y«ar  etates  that  the  net  profits  amounted  to  £10,687,  including 
£1  S3  brought  forward.  The  directors  hsve  carried  £5  i?78  to  the 
re#<)rvo  fund,  thus  making  it  £26  CKK),  and  pro(>ose  a  divitJcnd  of 
4ji.  per  share,  equal  to  2|  per  cent.,  making  a  total  distribution, 
free  of  Income  tax,  of  5  per  cent,  for  tbe  year,  leaTiog  a  balance 
of  iU  12  to  be  carried  forward. 

BABger.— A  s(>ecial  meeting  of  the  Counril  was  held  on  Satur- 
day last.  The  minutes  of  a  sriecial  meeting  of  the  Lighting  i^om^ 
mittee*  which  recommended  the  extension  of  the  electric  lighting 
■obeme  to  Upper  Bangor,  and  to  amend  the  application  already 
made  to  tbe  Local  Government  Board  for  sanction  to  borrow  witli 
tbe  addition  of  £S,600  for  this  purpose*  were  approved.  Tbe 
additional  amount  ie  required  in  order  to  extend  the  scheme  eo  aa 
to  include  r^iper  Bangor. 

NottlagliaA  —At  a  meeting  of  tbe  City  Council  in  committee 
a  report  with  reference  to  the  extension  of  the  tramway  system 
was  adopted.  Several  alterations  were  decided  upon.  A  para* 
graph  reluti  '.o  site  for  tbe  power  station  wae  altered  eo  as 

to  includ*  i^  for  f^wer  stations.     At  tbe  same  meeting 

ibeEleotru.^ i^y  Committee  were  authorised  to  reduce  the 

price  of  eleotrioitY,  and  to  exteod  tbe  system  to  tbe  whole  of  tbe 
borough  as  soon  as  possible. 

Xaimttea,- At  a  mottlof  t^aj^rtbe  Vestry  will  reoeive  a  report 
from  tho  Hleotno  Lighting  Committee  iiating  that,  on  account  of 
tho  rapid  proniom  of  tbe  electric  lighting  busineea,  it  is  necessary 
that  further  oxtontlons  of  the  workt  should  be  made  ae  »oon  ae 


possible,  and  recommending  that  it  be  empowwed 

architect  forthwith  to  draw  up  tbe  reqiiiiit*  plane 

for  completing  the  new  boiler^honio  ftod  mkmAin^  thm  votlm  l» 

meet  the  requirements  of  the  department. 

Ul'veraton.—At  the  last  meeting  of  iHstfiei 

ciJtnmunication  waa  read  from  the  Bc-ir  iq  aakiisc  ii 

of  the  Council  in  regard  to  the  con  template  reypcirtfwi  oi 
VVinJermere  and  District  Electric  Lighting  Order,  ISM^  Um 
motors  having  failed  to  carry  out  their  obligatioiie 
order.     It  was  resolved  that  anlees  the  prowiiione  ai  ta 
mainPf  etc.^  contaioEd  in  the  provisional  order  b#  inlQif  < — 
at  once  the  Council  was  of  opinion  that  the  ordor  itaiU  bo 
to  lapse  forthwith. 

Oreenoelc.— At  the  meeting  of  tbe  Police  B^ard   on  lb*  tHk^ 
iof-t.,  Provost  Erskine  stated  that  it  would  be  abeotot^f 
if  the  Police  Board  were  to  retain  their  pronoiotinl  o 
they  make  some  attempt  at  an  insta^Uation  within  %hm 
Board  of  Trade  had  made  tbe  statement  that 
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multaneously  develofied  gas  and  electricity  had 
it  to  pay.     It  was  agreed  to  remit  tbe  reeoIuUon  el 
the  sub  committee  on  electricity,  and  Vo  rapo*^ 
the  best   method    of    carrying  out  tho  deloile  of 
ins^aiUtion. 

Tonbrldne,— The  K^ni  aiid  Smt££  O^untr  advoonttts  *km 
ing  of  the  S  E.R,  bridge  in  connection  with  the 
Hsh  an  electric  tramway  from  Tun  bridge  Wells  to 
The  paper  points  out  that  tucaliy   there  would  be  %wo  i 
advantages,  apart  from  the  general  public  con  vonieooebf 
facilities— viz  ,  that  the  tramway  would  add  m  Inrgo 
the  electric  light  works — thus  adding  to  tbo  pvofii  10 
and  it  would  alfo  materially  contribute  to  a  gfoeft  pttblie 
ment  which  otherwise  does  not  appear  so  likely  to  lie 
Aj^  it  would  be  were  the  cost  divided  betwoea  tlifoe  partial 

CUnreli-Uglitlag.  — We  are  informed  tbal  ilio  oootoi 
electric  lighting  of  the  Trinity  Church  Hoosn*  Gfunt 
street,   W..  which  is  to  be  opened  next  week  by  thm 
London,  was  placed  in  the  hands  of  Mr.   Lio  Rundirlied^ 
Bru^h  Electrical  Engineering  Company.  30,  ViiTtoHa-stiiot, 
This  building  contains  a  targe  public  hall,  exteoaive 
clafisroomB.  reading  rooms,   and   residences  for  tlmfilof 
wired  for  about  280  lamp«i.     Mr.  Sunderland  baa  lololy 
the  lighting  of  St.  Paul's  Church,  Clerketiwetl  ;  8>k 
Camden  itqu are  ;    the    Church    of  ibo  SmillilMd   Mi 
Stephen's  Church-room.  East  Putney. 

Brighton.— At  the    last  meeting    of    the  Couneil. 
B laker  moved  the  exception  to  tho  Lighltng  Commttlos'i 
not  to  reopen  the  proposal  to  reciuee  tbe  diargo  (Or 
after  the  fir^t  hour  from  l^d.  to  id.     Mr.  BUker  nrieod 
vote  which  defeated  the  pro|io*al  in  tbo  Oeottrd  weaas 
only  35  members  out  of  the  56  botnC  pfltlBl.     Ro  W 
there   had    been  a  full   attendance   ins   nwalt  wimld   ben 
ditlorent.     It  was  said  that  tho  elect r  'takiotf  bod 

very  small  reserve  of  £6.<)0()  ;  but  h*^  rd  tKai  tbo  f 

redemption  money  could  be  counted  as  rc»<^  t«.  wbie^  woold 
the  total  £25  000.     VVith  ohen|>er  light  ihoy  wonkl  ba«<i 
customers.     Councillor  Stafford  seoondodt  but  tbe  ni 
defeated  by  28  to  14. 

Ipowleli.  — The  report  of  tbe 
the    new    workhouse    cootaine  tbo  IdOoviatf :    **  Tlo 
received  three    tenders    for    tbe    olootHe    Itftitin^  off   Ibo 
workhouse.    They  are  aa  follows  t  Mtasm.   Ltii^  Wboftoo, 
Down,  Limited.  £3,58.1,  less   i*^2«^  allowed  for  tJHo  iveeoot  ki 
Edmund'onn*  Electricity   <  ti,    Unsitai)    is  dm.  tesi 

allowed  for  pn^sent  boiler  Cmqciptoci  aad  Co^  iiiinsioi» 

£3,035,   less  £20  for  preM>ni    r.  i  <  r,   if  botlert  niido  It  Mi 
E.  R.  and   F.  Tomer,  £220  lem*  if  boUote  wtuim  hf 
Taylor  and  Sons,   Hardens.     The  eommHtoo 
Messrs.  Crompton  and  Co.'s  tender  be  oooepCed,  Ibo 
made  by  Messrs.  Taylor  and  Sons.  *    At  a  mseUaf  of  Uio 
on  the  13th  Inst.  I  be  report  «ae  diseueiod  and  relorroJ  bnck  to 
committee. 

Bnnley.— At  the  quarterly  mooting  ot  thm  T^amm 
Ete<:tric  Lighting  Committee  reeommpsdod  tKa%  iIm 
electricity  for  motive  {lOwer  be  rodncod  «o  d^f.  por 
hours  per  day  and   Id.  |.ier  hour  allomarda, 
1st  inst.;  also  that  the  boroutfh  enginoor  be  ftOlllQliooi 
tho  authorities  of  Sioke  ana  Buralom  wilii  a  visw  of 
if  they  are  willing  to  tako  electric  eomsit  from  Raolmr  in 
erecting  separate  ttations  for  tbem*elTOi  and  ol  d 
Theeo  recommendations  were  oonjlnood,     Tbe  Cteooml 
Committee   have   parsed   the  toitowinf    roeolmlHi 
matter  of  the  advisability  of  purtibaoni|p  iba  Isoil 
considered  at  the  next  meeting  of  tbie  oomiriltoi^  ft 
meanttmo  tbo  chairman,  with  C^ooneJUoni  Cooi«s  i 
ham,  be  requested  to  pro^iare  a  ecbottO  lo  lay 
sonUtivesof  the  neighbouring  looaJ  antborltioeat  a  ji^at 

Aallton.^The  Town  r\Mit)ril  havn  ro«lr»l 
for  tbe  supptv  of  elec?  ^nora  and  form  of 

rrcfvmmendwi  by  Mr  adofitloii 

('  ^  will  supply  cl  ecu  ical  energy  mo  proMttrn  of 

T  aion  will  supply  and  oroee  on  tbo  ooooooior^ 

eLu<Hru  uy  inotere  at  rentals  mngtnc  from  IBs.  $A*  for  a  i 
meter  to  6s.  for  a  100  omporo  motor.    Tbo  Corpomtioa 
and  oooneet  sorvico  Unoo  to  oonoomor*s  piimieot  froo  of 
provided  tbe  diatonoo  dooe  not  eicoed  9Hu    N-9 
and  electric  light  fittiogs  are  to  be  used      Wboro  old  (oo 
are  to  bo  adapted  for  electric  lamiaSt  ^bo  iittinge 
ineolated  from  the  gas  main  or  otW 
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for  correnb  will  be  at  the  rate  of  7d.  per  Board  of  Trade  nnit  for 
the  first  hoar's  aae  per  day,  and  2d.  per  Board  of  Trade  anit  for 
•abseqaent  hours*  nse,  with  a  miuimam  charge  of  13e.  4d.  per 
quarter,  exdasive  of  meter  hire. 

Sboradlteh  —At  the  last  meeting  of  the  Shoreditch  Vestry  the 
Electric  Lighting  Committee  present eH  accoun  s showing  the  work 
for  the  nine  months  ended  March  lai»t.  The  ( ower  for  the  dynamos 
ii  obtained  from  the  dust  destructor.  Less  than  one  ton  of  coal  is 
used  per  day.  The  accounts  showed  a  profit  and  bilance  of 
£1,701.  17s.  9d.  Altogether  491.017  units  had  been  generated,  of 
which  80,791  had  been  used  for  lighting  the  streets,  203.504  by 
private  consumers,  156,725  used  on  the  works,  and  50,087 
QiiaccouDted  for.  After  allowing  for  certain  items  which  belonged 
to  the  dust  destructor  proper,  there  was  a  profit  of  £4,264  upon 
their  capital  outlay  of  £65,000.  or  equivalent  to  a  dividend  of 
6^  per  cent.  After  allowing  for  the  proper  repayment  of  principal 
•od  interest  there  was  a  net  balance  of  £2,072,  and  if  the  com- 
mittee repaid  the  amount  advanced  to  them  out  of  the  rates  there 
would  sUll  remain  a  balance  of  £700  upon  nine  monthB*  working 
The  Vestry  resolved  to  borrow  a  further  sum  of  £15.700  for  the 
purposes  of  the  committee. 

Wammfiramitli. —At    the   last    meeting    of    the   Vestry    Mr. 

Searle   directed    particular   attention   to  the    very    satisfactory 

rasolts    that    had     attended    the     electric     lighting    scheme, 

which  had    been    in    force   nine    months  for    private    lighting, 

ind    six     months    for    street  lighting.      The    report  submitt^ 

by   the  chief   engineer  stated  that  *'up   to    the    present  time 

an  averai^  price  of  only  4id.  per  unit  has  been  received  from 

private  consumers,  being  the  lowest  obtained   by  any  London 

mnnicipal  nuthority  whose  accounts  have  been  published.     The 

ehai^  to  the  lighting  rate  is  only  £22.  10^.  per  lamp  per  annum, 

as  against  about  £40  per  lamp  per  annum  obtained  by  other  autho- 

ritiee.     On  June  21,  1897*  there  were  nine  consumers  of  electric 

lighting  in  the  parish,  and  this  number  had  increased  during  the 

year  to  132.     Tne  public  lighting  was  being  carried  out  by  means 

of  87  arc  lamps  of  2,400  c.p.  eaoh.     Mr.  Searle,  referring  to  the 

electric  lighting  staff,  said  the  officials  were  to  be  credited  with 

the  present  success  of  the  undertaking. 

Poplar. — At  the  last  meeting  of  the  Board  of  Works,  the 
Slec^ic  Lighting  Committee  reported  that  they  had  directed 
the  isane  of  an  advertisement  inviting  applications  for  the  position 
of  resident  electrical  engineer,  such  applications  to  state  terms 
veqnired  in  return  for  services  rendered,  and  also  qualifications 
possessed  by  the  candidates.  The  services  to  be  rendered  to* 
fndnde  the  devising  of  a  scheme  of  electric  supply  for  lighting 
mad  othw  purposes  for  the  Poplar  district,  under  the  Board's 
prorlaional  order,  the  preliminary  outlay  being  estimated  at 
<^45,000,  inclusive  of  land  and  buildings  ;  and  also  to  include 
the  carrying  of  the  scheme  into  effect  up  to  the  point  of  starting 
the  station.  The  person  appointed  to  act  continuously  thereafter 
during  the  pleasure  of  the  Board,  to  give  his  whole  time  to  the 
duties  of  tne  office,  and  to  reside  in  the  Poplar  district.  The 
Qommittee  would  receive  applications  in  answer  to  the  advertise- 
ment <m  May  16,  and  would  thereafter  report  to  the  Board. 
After  some  discussion,  the  committee's  report  was  approved. 

Afeerdaen. — A  sub-committee  of  the  Town  Council  made  an 
hispeetlon  of  the  street-lighting  arrangements  of  Woodside  and 
part  of  the  east  end  of  the  city  last  week.  They  were  accompanied 
D^  Mr.  B.  6.  Bottiuff,  electric  light  and  power  engineer,  School- 
lull  Aberdeen,  who  has  erected  the  electric  lamps  for  the  Town 
OraDciL  The  sub  committee  found  Castle-street  brilliantly  lighted, 
the  arc  lamps,  incandescent  electric  lights,  and  the  gas  lamps 
having  all  been  lit.  The  various  incandescent  lights,  large  and 
Imall,  were  inspected,  and  in  order  that  the  committee  might 
better  judge  of  the  effect,  the  light  was  half  cut  off  in  some  cases 
sad  wholly  in  others.  The  effect  of  a  new  reflector  in  one  of  the 
■Dsller  incandesoent  electric  lights  was  also  observed.  As  an 
ciperiment,  a  circular  clear  glass  globe  was  substituted  for  one  of 
the  old  square  lamps  in  front  of  the  Municipal  Buildings,  and  as 
the  result  was  very  satisfactory,  it  is  proposed  to  erect  lights  of 
the  same  kind  in  front  of  the  County  and  Municipal  Buildings. 
The  committee  have  not  decided  anything  about  the  liffhtina:  of 
Uiuon-street.— The  borro wins  of  the  further  sum  of  £15,000  in 
.  eooneetion  with  the  electnc  lighting  undertaking  has  been 
resolved  by  the  Town  Council. 

Brlttflh Xtoetrle Traetlon  Company,  Umited.  —We  are  informed 
that  the  following  staff  appointments  have  been  confirmed  by  the 
board  of  directors  of  the  above  company :  Mr.  George  Srevens  {late' 
town  clerk  of  Hyde)  has  been  appointed  secretary  ;  Mr.  C.  H.  Dade, 
aiBstant^ecretary ;  Mr.  C.  Walmslev  (late  secretary  of  the  com- 
psny),  accountant;  Mr.  Stephen  Sellon,  M.I.C  E.,  parliamentary 
•ogineer  ;  Mr.  C.  H  Gadsby,  WhitScb.,  M.I  E  E  ,  contract 
eogineer  ;  Mr.  W.  Howard  Smith  (late  engineer  on  the  construe- 
tkm  of  Lynton  and  Barnstaple  Railway,  and  formerly  city  ungi- 
B9er,  Carlisle),  permanent-way  engineer  ;  Mr.  H.  M.  Sayers  (late 
eogineer  to  Madrid,  Oporto,  and  Bournemouth  electric  light 
itatkms),  power  engineer  ;  Mr.  T.  B.  Goodyer  (late  traffic  manaeer 
of  Birmingham  Tramways),  general  traffic  superintendent ;  Mr. 
J.  A  Lycett  (late  clerk  to  the  Kingswinford  Rural  Distnct  Council), 
mperintendent  for  Birmingham  district  (address,  Wollaston,  Stuur- 
bmge);  Mr.  J.  Vincent  Kitchener  (formerly  secretary  of  the 
eompaiiy).  snp«rintendent  for  Manchester  district,  including  the 
Potteries  (address,  19,  York-place,  Oxford-road,  Manchester) ;  Mr. 
D.  F.  Sogriie  (late  manager  of  the  Swansea  Tramways  Company), 
■operintendent  for  South  Wales  district  (address.  Tramways  Depot, 
St.  Helens.  Swansea);  Mr.  Frank  B.  Lea,  superintendent  for 
Glawow  district  and  {pro  tern.)  for  Newcastle  district ;  Mr.  W. 
GomDlej,  A.M.I.C.E.,  superintendent  for  Midlands  and  Eastern 
Coantiei  diitriot.     Except  where  otherwise  stated,  the   head- 


^uarters  of  the  staff  are  Donington  House,  Norfolk-street,  Strand, 
ondon,  W.C. 

Dewabnry. — At  a  special  meeting  of  the  Town  Council  last 
week,  says  The  Beporter^  the  Oiuncil's  past  policy  was  severely 
condemned.  In  explanation  of  how  the  electricity  deficit  was 
caused,  dJouncillor  Oldroyd  pointed  out  that  the  deficit  of  £625  on 
the  electricity  works  account  was  not  a  loss  which  had  been  brought 
about  during  the  last  12  months.  At  the  end  of  last  year  they 
had  a  loss  of  £146,  which  was  brought  over  as  a  balance  to  the 
new  account.  It  had  also  been  decided  in  Council  during  the  year 
to  supply  electricity  to  the  public  librarv  free,  which  cost  in  1897 
£67.  10«.,  and  in  1898  £94.  28  7d.,  making  a  total  of  £161.  12s.  7d. 
Another  item  which  was  expended  for  the  public  good — £79. 
los.  9d.— was  charged  to  the  electricity  account.  That  was  for 
the  illumination  of  the  town  hall  on  the  occasion  of  the  Diamond 
Jubilee  celebration.  Deducting  these  figures,  the  deficit  on  the 
past  year's  working  was  £237.  8s.  1^.  -The  figures  as  presented 
did  not  show  a  fair  year's  working  as  far  as  the  electricity  depart- 
ment was  concerned,  seeing  they  had  had  to  meet  expenses  incurred 
by  other  departments.  Considering  that  the  electricity  works  had 
only  been  established  about  two  or  three  years,  and  the  heavy 
expenditure  they  had  had  to  meet,  he  thought  they  had  a  good 
prospect  before  them  providing  consumers  would  only  meet  them 
in  a  generous  manner.  With  a  view  to  inducing  a  larger  number 
of  people  to  use  electricity  they  adopted  thaBrighton  system,  and 
supplied  the  light  at  a  cheaper  rate.  The  income  in  1897  was 
£2,860.  They  expected  an  increase  in  the  consumption  by  adopt- 
ing the  Brighton  system,  but  during  the  past  year  the  receipts 
only  amounted  to  £2,698.  When  they  began  to  supply  the  resi- 
dential portions  of  the  town  with  electricity  he  hoped  they  would 
reach  the  turning  point,  and  that  in  the  future  the  works  would  be 
successful. 

Birkenhead. — The  report  of  the  special  committee  appointed 
to  consider  the  question  of  the  introduction  of  electric  tramways 
into  Birkenhead  has  been  submitted  to  the  Town  Council.  The 
report  stated  that  the  cost  estimated  by  the  borough  engineer 
would  be  £182,000.  The  receipts  for  the  tramways  for  last  year 
were  £9  515,  and  on  the  90  per  cent,  basis  the  expenditure  was 
£8,563.  The  cost  of  provender  in  connection  with  the  tramways 
was  £5.300 ;  they  paid  at  the  present  time  for  rent  to  the  Cor- 
poration £750,  £300  as  directors'  fees,  and  as  far  as  a  reasonable 
estimate  uould  be  made  the  profits  were  £1,200,  which  brought 
out  the  figure  at  £7,550.  In  addition  to  that,  they  had  to  add 
men's  wages  for  grooming  horses,  etc.,  and  that  would  bring  the 
figures  strangely  near  the  90  per  cent,  basis.  The  cost  of  haulage 
per  mile  was  Is.  as  against  6a.  per  mile  per  electric  car.  They 
might  assume  that  the  £7,550  would  be  available  in  the  hands  of 
the  Corporation  towards  the  sinking  funds.  They  would  have  greater 
punctuality,  more  cleanliness,  better  speed,  and  would  possess  many 
items  which  went  to  make  the  difference  between  success  and  failure. 
They  were  willing  to  meet  the  company  on  fair  grounds,  but  they 
were  not  able  to  carry  out  any  arrangement,  and  no  terms  had 
been  come  to.  They  need  not  trouble  about  that  part  of  the  case, 
because  if  they  adopted  the  report  they  could  put  down  two- thirds 
of  the  track  without  any  interference  whatever  with  the  present 
company.  The  track  proposed  was  21  miles;  10  miles  of  that 
tracK  was  double  and  11^  sincrle  ;  8^  miles  was  old  track  and 
13  miles  new  track.  Of  that  11^  miles  of  road  track  7^  would 
require  new  track  and  4^  old.  The  total  length  common  to  all 
tracks  covered  about  17i  miles.  The  committee  recommended 
that  electrical  traction  should  take  the  place  of  horse  haulage,  and 
that  electrical  traction  should  be  by  the  overhead  system.  A 
resolution  was  carried  approving  and  adopting  the  committee's 
report  without,  however,  binding  the  members  of  the  0>uncil  to 
the  adoption  in  their  entirety  of  the  several  routes  recommended 
in  the  report. 

St.  Paaeraa.— At  the  last  meeting  of  the  Vestry,  Mr.  Menzies, 
clerk  of  the  Electricity  Committee,  stated  in  view  of  the  extensions 
of  public  streetlifirhting  by  arc  lamps,  the  committee  had  decided 
to  recommend  after  the  June  quarter  the  reduction  under  this 
head  from  5d.  to  4d.  per  unit.  With  regard  to  general  lighting, 
the  Vestry  in  December  last  approved  that  private  consumers 
should  have  the  option  of  being  charged  for  current  on  the  basis  of 
their  maximum  demand,  and  on  this  6d.  per  unit  for  the  first  three 
hours' consumption  each  day,  and  all  after  3d.  per  unit,  was  decided 
on.  The  committee,  in  their  report  of  Nov.  18  last  to  the  Vestry, 
pointed  out  that  the  foregoing  rates  would  chiefly  have  the  effect 
of  lightening  the  cost  to  consumers  using  current  for  long  hours 
each  day,  but  were  not  able  at  that  time  to  recommend  a  direct 
reduction.  In  view  of  the  very  satisfactory  results  of  the  past 
year's  trading,  the  committee  recommended  that  the  foregoing 
rates  should  be  modified,  the  effect  of  which  will  be  that  all  con- 
sumers adopting  this  method  of  charge  would  obtain  a  substantial 
reduction  in  their  lightini;  bill.  The  committee  recommended  that 
after  June  quarter  next  the  oharee  for  current  supplied  to  private 
consumers  under  the  maximum  demand  indicator  system  be  :  for 
the  first  1^  hours'  consumption  each  day  6d.  per  unit,  all  after  at 
3d.  per  unit,  Is.  per  quarter  for  rental  of  indicator.  Mr.  Menzies 
added  that  the  committee  desire  to  correct  a  statement  that  had 
got  abroad  to  the  effect  that  the  profit  thev  made  last  year  was 
made  out  of  public  lighting.  So  far  from  that  being  the  case,  if 
they  had  no  revenue  from  public  lighting  at  all,  they  should  still 
have  had  a  profit  from  private  consumers,  and,  further,  whereas 
formerly  the  revenue  from  public  lighting  was  a  third,  it  had  now 
fallen  to  one- ninth  of  their  total  income.  They  had  made  a  profit 
last  ^ear  of  £5,700.  and  of  that  sum  just  £270  was  the  profit  from 
public  lighting.  He  hoped  that  would  once  for  all  give  the  quietus 
to  the  statement  that  the  department  was  making  its  revenue  at 
the  cost  of  the  ratepayers^    The  reductions  under  both  heads  now 


propoMd  would  me^n  an  important  relief  to  public  lighting  and 
pHrate  oonaumert.  He  moved  the  recommena&tionB  of  the  com- 
mittee.    The  recommendntionf^  of  the  committee  were  a^rreed  to* 

BalL— At  the  iDeettnfr  of  the  Electric  Ltghtin^;  Committee  of 
the  City  Corporation  on  the  13th  inet,  the  etatemeDt  of  the 
working:  of  the  tn^talliition  in  the  city  during;  the  [laat  year  waa 
•ubmitied.  The  coisiDittee  at  the  commencement  of  the  yo^ir 
•taried  largo  exteneiona  of  the  electric  aysiem,  estimated  to  coat 
£40,69<l.  These  ^orka  were  now  neaiing  completion,  and  the 
report  aayp  that  during;  the  year  55  old  ouatomert  had  increased 
their  ii^htin^  and  134  new  customers  were  added.  The  total 
expenditure  on  capital  ac.  ount  wa«  now  £61J38,  of  which  £14,153 
had  been  spent  during  the  year  The  total  revenue  waa  £10,-153  ; 
Mpenditarei  £5  450 ;  balance,  £5,003,  The  intereat  on  loans 
amouoted  to  £1.496;  contributions  to  ainking  fund,  £L467  ; 
leaving  a  net  profit  on  the  year's  working,  £2,040.  The  Electrical 
Engineer  eubmitted  a  report,  in  which  he  recommended  a  further 
extenaion  of  the  generating  plant  for  the  purpoaoe  of  extending 
the  electric  light  to  East  Hull.  The  engiDeer  reported  that  on 
March  31  last  the  lamps  actually  connected  to  tne  maina  were 
etjuivalent  to  43,534  Sep;  applicationa  to  be  connected  to  present 
matnn.  17,666  ;  and  on  the  east  aide  of  the  River  Hulli  applications 
for  2,5120— in  all  53,720  lamp^  agsinat  which  the  present  capacity 
of  supply  is  36,666  lamps.  Application  to  the  Local  Government 
Board  had  been  made  for  sanction  to  borrow  £lO,0(Xl  for  theexten 
•ion  to  East  Hull,  but  the  annction  bad  been  temporarily  withheld 
till  f  uU  details  of  the  scheme  had  been  aubmitted.  The  engineer 
ni^ed  that  the  time  had  now  arrived  to  pursue  the  matter,  and  to 
oociiider  the  question  of  laying  down  additional  mains,  and  he 
rftcommended  a  scheme  modified  from  that  of  1896.  The  Holder- 
oaes-road  he  reoommended  should  be  placed  as  near  as  possible  to 
the  North  Bridge  on  the  west  aide  of  the  river,  so  that  the  cables 
crossing  the  river  ahould  carry  low-tension  current  only,  the  cables 
to  be  laid  aide  by  side  with  the  tramway  feeder  cables.  The  engi- 
neer's report  concluded  by  stating  that  the  sum  of  £10,000  applied 
for  would  not  be  sutBcient  to  cover  the  cost  of  the  extensions  now 
reoommended,  and  that  £26,000  would  be  needed,  The  report 
was  received  and  adopted,  and  a  resolution  carried  to  apply  to  the 
Jjoc&l  Oovemment  Board  for  borrowing  powers  to  the  extent 
eaggeit«d. 

if  aelitatef > — A  conference  was  held  last  week  of  representa 
lives  of  the  Manchester  Ck>rporation  and  the  various  local 
aathorities  in  whose  districts  the  tramway  lines  of  the  Manchester 
Carriage  and  Tramways  Company  run,  with  the  object  of  deciding 
on  what  principle  the  outside  districts  shall  be  compensated  by 
the  Manchester  Corporation  in  the  event  of  that  authority  working 
the  tramways  over  tho  whole  of  the  Manchester  Carriage  Com- 
Mny'a  present  system.  The  authot  ities  represented  included  the 
Corporations  of  Salford,  Oldham,  Stockport,  Ecciec,  Aahtonunder- 
Lyne,  and  S'aly bridge,  and  the  Urban  District  Councils  of  Mo«s 
Side,  VVithington,  S(,retford,  Denton  Swinton,  Gorton,  Eeaton 
Norris,  Failsworth,  mnd  Levenahulme.  The  proposuls  which  were 
the  subject  of  discussion  stipulated  that  the  several  authorities 
outside  the  city  ahould  acrjutre  and  place  the  lines  in  their  respec- 
tive districts  in  a  condition  suitable  for  electric  traction,  and 
ahould  provide  electric  energy  and  equipment  on  the  same  con^ 
ditions  as  those  proposed  to  be  adopted  by  the  city.  Each 
authority  should  fix  the  fare  in  its  own  district,  for  which  it 
would  be  credited  and  debited  on  the  car  mileage  principle^  with 
charges  for  traffic  and  mansgement  expenses, repaits,  maintenance, 
interest,  sinking  fund,  depreciation*  etootric  energy,  in  cases 
where  the  Electricity  Committee  of  Manchester  supply  the  same, 
and  5  |)er  cent,  on  the  total  working  expenses  other  than  electric 
energy.  The  net  receipts  in  each  district  were  to  be  handed  over 
to  the  local  authority,  the  repair  and  maintenance  of  permanent 
way  in  each  district  to  be  undertaken  by  the  local  authority  at 
their  own  cost,  and  the  arrangement  to  be  subject  to  revision  at 
the  end  of  three  years'  working.  A  reeotution  was  moved  in  favour 
ol  the  general  acceptance  of  a  system  of  the  paymant  of  a  car 
mileage  reneal  by  the  Corooration  of  Manchester.  An  amendment, 
however,  was  carried  to  the  effect  that  each  authority  should  be 
allowed  to  make  the  beet  individual  terms  for  its  own  district  with 
the  City  Corijoration.     The  M'xmrhtMtr   Wttki^  Ti mm  says:  "The 

Sneition  of  tne  manicipaii^tion  of  the  tramways  may  be  discussed 
Itogetber  apart  from  the  proposals  to  employ  electric  traction. 
It  may  be  taken  for  granted  that,  whether  the  local  authorities 
oome  to  an  agreement  and  arrange  to  work  the  lines  themselves, 
or  whether  they  decide  that  this  duty  shall  be  undertaken  by  the 
tramways  company,  electricity  will  be  introduced." 

YAsmimtlL  —Mr.  W.  H.  Preece's  report  upon  the  explosion  at 
the  geoerating  station  states  that  in  nia  opinion  the  cause  of  the 
•oddent  waa  an  undue  level  of  water  in  one  of  the  old  single- 
drum  boilers,  and  the  main  (]uefltion  was  the  remedy  for  preventing 
a  similar  accident  in  future.  He  says,  whatever  precautions  are 
taken  in  arranging  safety  devices,  such  precautions  are  rendered 
uaeleee  if  careleasnees  ia  shown  by  the  workmen.  The  addition  of 
foar  high-level  indioitors  would  be  of  advantage  as  a  safeeaard 
•geliift  fatore  mistakes  in  gauging  the  water-level.  He  did  not 
reoommend  the  addition  of  separators  on  the  ground  of  the 
ettfWBDely  heavy  expenditure  that  would  be  involved,  and  any 
omisiiion  on  the  part  of  the  engine  driver  to  observe  the  level  of 
water  in  the  indicators  would  at  once  lead  to  a  probable  accident, 
md  therefore  introduoe  further  danger.  Mr.  Preece,  h  iwever, 
Mggvited  an  improved  s^etem  of  drainage,  wiiich  he  could 
eoQvenientty  include  in  the  new  exten«ions.~The  Vurmouth 
and  Gorlestoo  Tramways  Company,  tn  their  reply  to  pointe 
raieed  by  the  Town  Council  on  their  application  in  regard 
lO  the  supply  of  electric  light  and  power  in  Gorleston  and 
SooUitewo*  ask  for  en  extenaioo  of    29  years  beyond  the  time 


mentioned  in  the  order,  giving  the 
35  years.  The  company  could  not  pny  i 
they  took  electric  power  from  the  CorpocmliMi  lor  I 
The  company  would  erect  a  generating  etetioftt  ead  L 
supply  of  public  and  street  lighting  at  ao  av>ereee  dieivv  ^f^ir- 
per  unit  If  the  Corporation  provided  the  cable*  mad  Immdhn  mm 
supply  to  private  consumers,  the  average  charge  wo«M  fce  ijp> 
|.er  unit.  The  company  offered  to  supply  the  rtnTeni^  to  i~"*  "  "^ 
and  clean  street  arc  lamps  on  the  tops  of  tlie  trolley  I 
charge  of  £22  to  £28  per  annum,  or  at  £2  per  maanm  lev  Iff 
Corporation  supplied  the  standarde.  Ipimideewt  lenf*  ^ 
be  fitted  into  the  existing  gas  hui terns  where  ere  humpm  were  •« 
needed  at  £4  per  annum,  where  the  mune  were  etrvudj  laid.  tW 
Corporation  would  be  asked  to  take  o%*er  the  eleeCfiiml  pleat  wtai 
exercising  power  to  purchaae  the  tramway  cq«ifiiBe0i«  mte'  tte 
Tramways  Act,  at  a  premium  of  10  per  oesit.  npoe  tJieceieel  ^ 
plant.  The  company  are  not  prepared  to  make  amf  wmtmtlmm, 
monetary  or  otherwise,  to  the  Corporation  Cor  ewniMMrlpg  lie 
rights.  The  Electric  Light  Committee  bee  liCwmgeilen  Ifci 
C'Ouncil  to  adhere  to  its  former  agreement — ia*.  lA  m»p^fy  tie 
tramway  company  with  electric  energy  aeeordi^  to  a  greMelod 
scale,  commencing  at  ^^d.  per  unit,  prorld^a  tJae  ewffewl  el 
energy  docs  not  exceed  2S<.\0OD  units  per  i 


St.  Jamea'B.— At  a  meeting  of  the  Veetry  Md 
committee  reiiorted  that  they  had  oonaiderea  the  1 
St.  James's  and  Pall  Mall  Eleetne  light  Compeay, 
teplf  to  the  Vestry's  representations  to  the  oompe 
further  reduction  in  the  charges  for  the  supply  of 
the  pariah,  that  the  average  charge  for  the  ei^t  j" 
company  started  is  5  82d.  per  unit,  and  both  Hue  i 
present  rate,  which  works  out  at  5d.  per  iuill» 
favourably  with  those  of  any  other  metropoliSsMi 
that  the  company  has  carried  out  its  work  fa  m  oiee 
placed  it  at  tne  head  of  metropolitan  undertekiiigp  { 
made  a  service  to  the  district  which  haa  gifee  | 
both  as  to  the  quality  and  price,  and  have  noil 
tion  from  their  consumers  which  would  show  dii 
tiieir  charges,  or  justify  the  proposed  actioo  OQ  thm  peie  el  < 
Vestry  to  apply  to  the  Board  of  Trade  under  flectl<e  SI  el 
company's  order  for  an  alteration  in  the  price  or  metlisd  off  < 
that  the  policy  of  the  directors  has  always  beea  a  Utml  i 
they  recognise  that  the  continued  sucoees  and  exteMoa  ef 
business  depends  upoD  the  steady  cheapening  of  them ppty.eailiBh 
the  Vestry  may  rest  assured  that  this,  with  the  elme^l  off  ea^ 
petition  with  another  company,  will  hav^e  the  full  eflbol  dnlfvA  hf 
them  ;  that  the  BmikW  consumer  in  this  pariah  ha%  JDOJEfaK  ^  IM 
question  broadly,  received  betur  treatment  thMi  tliaae  eff  esf 
other  parish  of  the  Metropolis,  and,  ehould  circemeniicm  jfft^ 
their  actioo,  they  will  endeavour  to  meet  the  wlthee  «ff  the  ^estty 
in  this  direction  ;  that  the  accounts  are  audited  and  pa  '^  '^  -^ 
Board  of  Trade,  and  they  have  every  eonfideooe  io 
their  case  to  the  arbitration  of  that  boay  ;  that  at  tkm  i 
they  recognise  and  are  in  sympathy  with  the  desire  on  the  pelt  el 
the  Vestry  to  secure  the  benefit  of  a  cheep  nip^j  of  eli  '  *" 
in  the  district,  and  submit  that  thoy  have  ill  tkm  pest  felliie 
are  still  following,  the  best  methods  to  meetlbeeeM.  Uwaei 
mended  that  the  company  be  informed  thet  tbe  Vee^  ^ 
satisfied  with  their  reply,  and  that  they  be  urged  to  further  i 
the  subject,  and  give  the  Vestry  a  definite  reiilf  Ib  tki 
municattan  of  April  IB.  The  oommittee  eleo  refioreed  thai  i 
had  considered  a  proposal  from  the  St.  JaBeeti  aad  Pldl 
Electric  Light  Company,  to  the  effect  that  C^fwmhj-e 
from  Carnaby- street  to  Marl  borough -row,  and  tae  eoeAli 
Marlborough  row,  should  be  lighted  by  eleetrleUj  at 
the  company,  subject  to  the  Vestry  Eirovidiag  aM 
necessary  lam|:>s  and  fittings  for  tne  inoanda 
keeping  such  lamps  and  fittings  in  repair ;  and 
the  said  propoeal  be  agreed  to,  subject  to  the  9ompmf  — teri 
into  an  aip^eemeot,  the  draft  of  which  had  been  eppwewd  if  I 
committee. 

Blnalttgliam.— Referring   to^  the    ioog>iaeail1w|    i 


between  the  (;eoer«l  Purpueee  Committee  of 
the  birminghftm  Electric  Supply  Company,  the  t 
P^^it,  from  which  we  extract  t^e  followiog,  eaye  Ibee  e  j 
arrangement  has  been   entered  into — eubieei^   off  ohb! 
approval  of  the  Council  and  the  oompaor  a  iluuiMd 
transfer  of  the  eompaoy's  plant  and  peeMiew  DO  tW  i 
The  committee  reoommend  the  purnheie  by  ^^  ' 
terms  arranged,  of  the  plants   maetiiaety,  ead  Iommm 
Birmingham  Eleotrfe  Supply  Companj*    Ae  leraeetl 
the  beeie  of  £10.  iQi.  per  &^ilum^  wydl  fe  r 


-t-ffly. 


On  theee 


if  Ooyeee 


actual  Stock  Exchange  quot 

accepted, 

secure 

dividend  u  an  advancing 

raised  for  considerably  (ess  than  t  per  emlw    For  litl,  tbe 

year  of  the  company's  eiiateaoe,  tmi  ael  proil  eetaed  wm  oahr 

£361.     For  imtl  a  divyeod  of  3^  per  eeal.  wee  paid.     For  aaei  af 

the  three  following  yeare  the  dlitHbutloa  wee  at  the  rata  aff  4  par 

cent.     For  1896  it  was  raised  to  41  par  eeat.,  ead  laei 

dividend  wai  at  the  rate  of  5  peroeot,  with  a  '   ^ 

carried  forwArd.     It  b  not,  however,  eolely^  or  wm 

as  a  financial  investment  that  the  acquMttoa  al 

buftineea  by  the  Birmloghem  Corp<wrtkm  aafjhi  la  ha  < 

It  is  to  be  regarded  primarily  ee  a 

should   be  oooduo*ed  io  the  iateieete,  uei  aff  a  prtiaii  km§9  ii 

shareholders  but  of  the  eoeBmualty,  la  Uke 

ci| 


i,  there  can  be  no  quettion  that  the  Corparaliam  wwaM 
1  bargain  for  the  rate  pavers,   leelag  lllat  the  aacifaii^ 

i  is  an  advancing  one,  and  ih%t  Ibe  oaadfal  mmmt  ombI 
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nalty.  In 
dpal  gee  and  water  undertakings  eiid 
flu  be  geaerall^  adaitled  that  1^ 


litis* 


liiiL 


iti«i. 


im%2. 


tiiu. 


IMil. 


iiifs. 


iii?^. 
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«•  «r     __ 

LifieolnV  if»fi'6«lKl«. 

lapfwoacmf  la  tflMiriiilif  a«l«t&    C;#off(« 

May  ]± 
lApr^vwMBtB    te    Ite    mftB«Jbti«r«    cf 
Hbcnrd  CowpvCoAM,  30,  Victoiia-«t««iiC«  Wi 
Lomdoii. 

Siiioey  <F«or{r6  Brovo,  d,  i^«MO*»-rcMd, 

lBpr«VMi«Bte  tB  •laetrtwg  ■liiifca  Alfred  GriSlkm 
Cbicbe»t«rr«ciu,  Chaooftry-laiM,  Locidoii. 

AppM^taa  for  tranradttlttg  ■bM—  to  a  jlrta^ii  iy 
BMAas  «f  •Uetilcal  ener«jr.  SisBMnt  Broib  akI  Col, 
Limit«d,  Birkbeck  Uiuk  chatnbcfm,  awitfiampfton  twifld' 
Id^,  CtkAooeryUoe,  Lcmdoo.  {mmatat  aod  HaUw 
Aktieo'Geiellachaft,  Oermaoy.)  (Conplal*  •peeilioft' 
LLoti.;i 

ImproremeBta  in  •l«ctrt«  Af«  **"'in  WiUiam  Liofii 
Wiae,  46,  Ltocolu'^  ioii-field«,  Londoii.  (JoImi  Haoxy 
HobMl,  Vakud  St«te»,}    (CooipletospeeilitttloiilL 

ISEiprf»T«d  vftUin   of  vscttttmttfM  llSktUc  aad  uppi^ 
ratiu     for     ooo     tlioretn.      WiLiimm    Uojd    Wi^e,    46« 
Liocoln'tfinn  field  i,     LoDdoD.      (The    Moore    EloctrteU 
Compftoy,  U  oiled  dtoioo.)    (CompLBCotpoeifieftiioii.} 
May  13, 

An  latpro'Tod  owltrh  for  eloetiie  motorib    Albert  Ed^or 
Taooer  luul  Frederick  Aut^ujtos  Cortex  Leif^rb,  7S,  Kio^ 
0tre«t»  M»iicboii«r. 

laiprevttnento  la  goadnlfo  for  oleetrlo  rmHwrnj  oad 
ir  tDiTKr  trmetloB.  E^^moot  CbAriee  Hoegentaedt^,  §9, 
C-h^Qoery-Uoe,  London. 

Improvemeou  la  el eetrofaagnoUeaUj-ope rated  swttchee 
for  •trong  electric  cnrrente,  E^tnotu  Ch&rles  Hoe^er- 
etAOdt,  89,  Chancery 'UnOf  Londoo. 

taaprevemoftto  la  electrleal  slereie  tmtteiiee  or 
■owinmlatoffc  Jo»eph  BarUin  Scammeil,  56,  Leedeoliall^ 
ttUmet,  Londoo. 

Uaprevemeata  la  eleetrleal  ewlteliea.  Arthar  Verooo 
(lifkiai  and  Frederick  Bobert  Hill,  m,  V'tctoria  street, 
Weecalaeter,  Loodon. 

May  U. 

Fraeoaa  of  aed  apparatna  for  eeverioip  metallle  wtrea 
Willi  aabeetee  for  taaalmUaK  and  ottier  purpoeea. 
Etlore  Alba»iDi,  77,  Chfttioery-liiiie.  London.  ^Date 
applied  for  under  FatenU,  etc.  Act,  lSSa«  Sec.  103, 
Dee.  3.  1897,  being  date  of  applicatioD  in  Italy.}  (Com- 
plete fpecification.) 

tnpre'veneata  la  apparatae  for  nae  la  Uie  eleetro- 
diipaiillaa  of  sloe  er  otlier  metala.  The  Cow  per  Colee 
Ottlvaniiiti^  Syndicate,  Limited,  and  Sherard  Osbom 
CowperColo**  47»  Liocoln'einn-fielda,  Loodon. 

lAproTemeiita  In  Uie  prednetloa  of  aine  aad  ealpliate 
of  eopper  by  aleotrolyala.  Henry  Harris  Lake,  45, 
SoatliaBiptOD'byildin|(8|  Chan  eery  lane,  Londoo.  (Alfredo 

Impro^ementa  In  apparatna  for  ▼acaom-tabe  llihtlog, 

WilliaiD  Lloyd  Wue,  46,  Lincoln  *4  ion -fie  Idi,  London. 
(Tba  Moore  Electrical  Compaoy,  Uotted  Statee.)  (Com^ 
plete  epeoification.) 
ImproTemeata  In  and  relatlag  to  telepbene  loetalla- 
tlo&a.  Bdouard  Baivy,  45,  Southampton  -  huildinjca. 
Chancery- lane,  London. 


I 


SPECIFICATIONS  PUBLISHED, 

1897. 
iiTSw  Kteetrle  efo^oi.    Hetinequin. 
•Tii.  Meifrod  el  preiaetlns,  aapportlag.  aad  earrylag  eleettle 

Otfndactera  aad  other  wlrea.     Taylor  and  £ck. 
ti4i4.  XlaoiHo  batterloi.     Dobell. 

tMit.  Braai&ee  for  djraamoe  and  eleetrlo  motors,    Gny» 
iiatdii  Bleetrle   Iff&ltloa    dertoea   for    gaa^ag^ea  aad  etber 
faaeooa  eKploalTo  mlatare  eaglnea,     VaughanSbernn. 
iilti    ■toatrle  ewltebea,     Partridjite. 

titii^  Vveirle  ablp  log  apparataa.    Brookee.     (McOordy.) 
liiM«  MaaaSleetare  or  pfedoetion  ef  aa   loeaiatlnf  material, 
aad    tbe    appUcaitoo    thereof   to   tlie    Inaulatloa    of 
eleetrleal  aaadva^r  a     Edinund«. 
I4i64».  Xleetrfteal  pnrtljg    aad    eoataeta   thereinr.      Byog  and 


Holt. 


IB93i. 


Carbea  olamp  far  eleetf  loal  porposea,    Bacbmaoo,  Vogt, 
Kirch nor«  Kipotg,  Woloer,  and  J-Ttj, 
IfTill.  Il«fleeter  aiOSBilag  ar  htlder  far  eleetrle  laeaadeaeaat 
Jergle  and  WaUfbardt 


— Tba 
veek  ended  May  15  war*  £L4i6,  ee 
mmm  wek  of  1S97,  being  an  tncreaia  of  i$L 

^^■fciiliM  T»giweje^— The  trafio  raoiipla  lor  tkm  v«ib 
eadiait  May  U  waro  £3,749.  da  Od.,  ea  maparad  «llli  a4fX 
U.  Sd.  for  mmt  weak  ia  1907,  beioR  an  ineriiii  of  iS72.  7a  44. 

Saw  TraMwaya.— Tbe  traffic  reoelpta  for  ^bm  wmk  jaitiig 
May  7  vera  £ldX  lU  M.  The  total  r^oeifila  far  Um  yaar 
ins  are£3,0(rZ  2a.  Sd.    The  mileage  opoo  al  jiiMiPt  if  3  ndaa 

May    13  wtn   £S.d4i.  U,  7d.,    oomparad  witli   m^m^  la  OC 
lor  HOW  pariad  of  la*  year,  being  an  uiflffi— ■  af  dSiOl  in  Id. 

liatt  afegfltedBUHa  Trampaara^^-The  tralid  raidroi  br  tba 
aadk  eadiw  May  13  vera  £606.  Oe.  6d.,  aa  ooaipaf«il  Mb 
JQM.  I4iL  M.  ia  Muaa  week  of  1897*  Tbe  ag|rrefala  raeiMi  fbr 
the  yaar  ■ffa£1U267.  IIi.  2d.,  aa  agaioet  £11,314  Itfii.  td.  ■  tie 
oMaa  period  of  tW  pfarioaa  year. 

ended  May  15  ware  £956,  oompared  with  £I,M>  lor  aaaa  wmtk  il 
1997.  beiaff  a  devaaae  of  £42.     The  total  rafii«|iii  farUia  bay 
yaar  amoaat  to  £90,679,  compared  with  £90^508  lor  ike  Mse 
period  laat  year,  being  an  iaereeae  of  £li6« 

DabUa  &D.  Traanvaar«.^Tba  traffic  r 
ending     May     13    were     £538.     Ot.    id., 
£531.  it.  Ud.  in  tlie  eorraapowling  #«dl  In  iJm  . 
being   a  decreaaa    of   £3.  it.  5d.      The  naaibar   of 
carried  wae  94.^i  la  1999  aad  95,01i  in  1997.    TW 
retortw     op    to  date  ara   £8,357.    17i.  9d.p   as  0on| 
£8,697.  ITi.  1  Id.  laat  year,  betag  a  deoreaaa  of        ~ 
mileage  open  ia  the  eame  ae  laat  yaar^via.,  S 


COIPANIBS'  STOCK  AND  SHARK  UST. 


oniUD  auccrw  tnpwM,  tmmm 
e  pCLOB.Pl^fl014lll|0 

BroMh.  Coapaay,  Praia  aj  — 
Koa.  0«B  ,  e^piT  mtdL 

GaUendartSblt 

Gimra  Umdoa  iafl  waj,  Ordlaaty 

— „  n  .-.»»••«• 

ghariiif  CroMaadSwaad  .,..   .... 

44  p«  cmU  Oam,  ntL     . 

Cb«lMa  BleetrkHf  Compaof 
'  Debeati 


Uarlotb. 

..         or  sagnalle  aloaare  for  aaa  aa  aleetrlo 

railway  v^elaa.    Thoma«. 


<  I,    y  _■ 
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NOTES. 

Vacant  Appolntnsent,-— The  chair  of  electrical  engi- 
neering in  McQill  Unirenily  is  vacant  by  the  retirement 
oi  ProL  Canis-Wikon,  Applications  for  the  position  will 
k  reoeiTed  by  the  secretary  up  to  June  20, 

Tbo  Piocadill^  Eleetrio  Railway.— It  is  said  that 
tius  work  on  this  line  h  to  be  commenced  shortly.  Sir 
JameB  Szlumper  is  the  civil  engineer  for  the  constraction 
of  tfae  line,  and  tha  electrical  arrangements  will  be  designed 
ind  earried  out  under  the  euperviaion  of  Prof,  A.  B,  W. 
Kennedy,  F.RS, 

Waterloo  and  City  Railway.  ^The  first  trial  run 
ff  a  tTain  on  this  line,  connecting  Waterloo  with  the 
lanaioQ  House,  is  likely  to  take  place  next  week.  The 
D  is  already  on  the  siding  at  Waterloo^  and  the  work  on 
I  h  DOW  almost  complete.  The  carriages  are  most  com- 
IStaUy  fumiahed,  and  should  be  appreciated  by  tbe 
public. 

^Sotentlfio  Amorioan/'  —  We  have  received  the 
ipeeial  n&vy  supplement  of  the  above  paper,  and  find  in  it 
iDOit  interesting  and  fully  illustrated  descriptions  of  the 
different  types  of  vessels  in  the  United  States  Navy,  The 
only  f^ult  we  find  with  the  paper  is  a  note  to  the  effect 
tibt  it  was  entered  ae  second-class  matter  at  tbe  New  York 
FmL  Office.     It  is  a  first  rd^te  Isslig  in  apiti^  of  the  above. 

ITow  Cable. — The  cable  steamer  *'  H.  C.  Oersted/' 
¥bich  left  Henley's  Telegraph  Works  at  North  Woolwich 
m  the  21st  iust.  with  the  Gotland  cable  on  board,  arrived 
tt  Copenhageu  on  the  24  th  inst.p  and  proceeded  at  once  to 
Mti  from  which  point  she  will  start  laying  tbe  cable.  This 
I  the  second  Gotland  cable  made  and  laid  by  Messrs, 
Henley  ;  tbe  first,  laid  many  years  ago,  being  still  in  good 
fiimditiou. 

Bappy  Cliieago.'-^The  Ekdrkai  Rentw  of  New  York 
umonnces  that  'Hwo  masked  and  armed  men  boarded  a 
General  Electtic  Kail  way  car  which  was  standing  at  Thirty- 
fiinlii  and  Morgan  streets,  Chicago,  the  end  of  the  line,  the 
etfaer  night,  and,  compelling  the  conductor  and  motorman 
to  hold  up  their  hand^,  robbtsd  the  conductor  of  33doL  and 
Mi  wai^h.  This  is  the  second  robbery  of  the  kind  recently 
in  that  neighbourhood/' 

The  Institatioo  Conversaziotie. — Aa  announced  in 
eor  kst  issue,  tbe  conversazione  of  the  Institution  of 
Electncal  Engineers  is  again  ibis  year  to  be  held  in  the 
Katural  History  Museum,  South  Kensington.  The  change 
to  the  spacious  halls  of  this  museum  was  welcomed  last 
fear,  and  we  trust  that  even  more  space  will  be  available 
Ihtt  f^mt*  The  lighting  question  is  the  only  trouble,  and 
doobtlesa  the  electrical  engineers  of  the  Kensington  and 
Kidghtabridge  Company  can  double  their  eibrts  of  Ust 

Hmilolpal  llelboitrao.— The  electric  lighting  of  the 
city  of  Melbourne,  it  would  appear,  will  at  no  distant  date 
be  under  the  entire  control  of  the  City  Council  Thii  body 
is  at  present  considering  the  advisability  of  buying  out 
the  private  companies  which  carry  on  that  busiiiees.  Tbe 
■Kter  is  of  the  utmost  importance  to  the  citizens  of 
Mdboume,  and  it  is  to  be  hoped,  should  the  City  Fathers 
ddode  to  monopolise  tbe  business,  the  hideousnass  and 
duger  caused  by  the  labyrintbic  interlacing  of  wires  will 
aotbe  overlooked. 

Tbe  London  OhamliQr  of  Comineroe.^ — A  meeting 

of  the  honorary  oificere  and  council  of  this  Chamber  has 
leeu  fixed  to  take  place  on  Thursday,  June  9,  1898,  at 
130  p.m.»  to  receive  and  consider  nominations.  Members 
of  tJM  CObamber  are  entitled  to  make  nominations,  which 


must  be  in  writing,  enclosed  in  sealed  envelope^  and 
addressed  to  the  chairman  of  tbe  council,  prior  to  the  said 
meeting.  The  nominations  have  to  include  one  president, 
12  members  of  council,  and  two  bonorary  anditora*  The 
following  retiring  members  are  eligible  for  re-election: 
Colonel  G.  R.  Birt,  Mr.  Thomas  F,  Blackwell,  Sir  E,  H. 
Carbutt,  Bart.,  Mr.  E.  J.  Gillespie^  and  Mr.  Arthur  Serena* 

Royal  Institation.— On  Tuesday  nexti  May  31,  Prof, 
S.  H.  Butcher  begins  a  course  of  two  lectures  at  the  Eoyal 
Institution  on  "  Literary  Criticism  in  Greece";  on  Thursday, 
June  2,  Dr  Edward  K  Klein  delivers  the  finit  of  ttro 
lectures  on  "  Modern  Methods  and  their  Achievements  in 
Bacteriology  "  ;  and  on  Saturday,  June  4,  Dr.  Richard 
Caton  begins  a  course  of  two  lectures  on  "  The  Temples 
and  Ritual  of  Asklepioa  at  Epidaurus  and  Athens"  (with 
lantern  illustrations).  Tbe  Friday  evening  discourse  on 
June  3  is  by  ProL  W.  M.  Flinders  Petrie,  on  *' The 
Development  of  the  Tomb  in  Egypt  "  \  that  on  June  10  ia 
by  Lord  Rayleigb,  whose  subject  ii^  "  Some  Experiments 
with  the  Telephone/* 

Society  of  Arts. — This  society^s  conversazione  will 
take  place  at  the  Natural  History  Museum,  Cromwell-road, 
S.  W.  (by  permission  of  the  Trustees  of  the  British  Museum), 
on  Wednesday,  June  22.  The  reception  will  commence  at 
9  p,m.  The  following  portions  of  the  museum  will  be 
open  on  this  occasion ;  on  the  ground  fioor— the  central 
hall,  British  saloou,  and  bird  gallery ;  on  tbe  first  floor—* 
the  east  and  west  corridors,  and  the  lecture-room.  In 
addition  to  the  members'  invitation,  a  limited  number  of 
tickets  will  be  sold  to  members  of  tbe  society,  or  to  persons 
introduced  by  a  member,  at  tbe  price  of  Ss.  each  if  pur- 
chased before  tbe  date  of  tbe  conversazione.  Visitors 
arriving  or  leaving  by  either  of  the  Metropolitan  Railways 
will  be  allowed  the  use  of  the  District  Company's  sub  way » 
which  leads  from  the  South  Kensington  railway  station 
direct  into  the  grounds  of  the  museum* 

Magnetie  Observatory. — It  has  been  decided  that 
Agincourt  is  to  be  the  site  of  the  new  home  of  the 
instruments  from  the  magnetic  observatory  now  in  the 
Queen's  Park,  Toronto,  which  have  been  rendered  use* 
less  by  the  electric  railways.  The  building  to  be  erected 
will  consist  of  a  circular  stone  underground  chamber  of 
some  30ft,  in  diameter^  topped  by  a  brick  structure  for  the 
making  of  absolute  determinations.  In  the  underground 
room  tbe  needles  of  vertical  force,  horizontal  force,  and  the 
declinator  will  make  photographic  records  of  the  earth's 
magnetic  currents.  The  new  building,  it  is  estimated,  will 
cost  in  the  neighbourhood  of  £8Q0,  and  that  the  utmost 
care  will  be  exercised  in  its  erection  can  be  seen  from  the 
fact  that  every  stone  put  in  the  walls  must  be  tested  to 
ascertain  that  it  contains  no  iron  to  disturb  the  delicate 
working  of  the  magnetic  instruments  within, 

Eleotrie  Garriaires,— The  Western  of  France  Com* 
pany  has  decided  to  provide  passe ngera  at  their  Paris 
terminus  with  electric  carriages.  As  at  the  Saint-Lamre 
station  there  is  electric  plant,  the  entire  output  of  which 
is  available  during  the  greater  part  of  the  day,  the  com- 
pany propose  to  utilise  this  to  charge  the  accumulators 
of  the  cabs  in  question.  The  company  has  applied  to 
motorcar  builders  to  provide  a  type  of  electric  car  to  carry 
four  passengers  and  3311b,  of  luggage,  capable  of  running 
with  safety  31  miles  per  day.  The  company  will  take 
these  cars  for  a  trial  of  ux  months  at  a  rate  of  pay  per  day 
to  be  fixed.  At  tbe  end  of  this  time  the  company  reaerre 
the  right  to  make  a  choice  and  purchase  at  a  previously 
fixed  price  tbe  vehicles  which  have  taken  part  in  the  com- 
petition. This  ia  an  example  which  the  Raiiwa^  News 
thinks  should  be  followed  by  some  of  the  leading  mil  way 
companies  in  this  country. 
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Eleotrle  Ttiermometers.'— We  learn  from  the  Canoitan 
En^neer  that  Prof.  Callendar)  who  has  just  resigned  from 
the  BUflt  of  McGill  Univeraity,  has  deaigned  a  platinum 
electrical  resistaDce  thermometer  capable  of  measuriog 
temperature  to  the  ten-thousandth  part  of  a  degree. 
The  extreme  delicacy  of  the  instrument  makes  it  a 
valuable  aid  in  securing  accurate  observations  of  the 
temperature  of  lake  and  river  water  during  the  various 
seasons  of  the  year,  as  no  thermometer  is  available 
for  such  minute  measurements.  A  long  series  of  obser- 
vatiouB  of  the  temperature  of  the  St.  Lawrence  has  been 
made  this  winter  by  the  McGill  professors,  in  all  of  which 
the  new  instrument  has  been  used.  By  its  aid  it  has  been 
found  that  the  greatest  deviation  that  takes  place  in  the 
winter  during  the  ice-forming  period  is  only  about  one- 
thousandth  part  of  a  degree.  Prof.  Callendar  s  invention  is 
undoubtedly  of  great  interest  to  the  scientific  world* 

Federated  Minios  Eni^ineers— The  annual  meeting 
of  the  Federation  of  Mining  Engineers^  the  headquarters  of 
which  are  at  Newcastle-upon-Tyne,  was  held  in  the  rooms 
of  the  Geological  Society,  at  Burlington  House,  on  Thursday 
and  Friday  Ust  week.  The  president  (Mr,  Chambers),  in 
hit  opening  remarks,  commented  on  the  progress  of  coal- 
mining since  1854 — the  year  in  which  the  great  official 
record  was  established.  The  pits  then  were  seldom  beyond 
200  yards  in  depth,  and  mostly  in  Durham.  There  were 
some  able  mining  engineers  even  in  those  days,  but  the  pits 
were  generally  sunk  for  the  owners  by  managers,  who  were 
practical,  but  not  scienti6c,  and  beyond  the  winding  engine 
and  the  pumping  engine  there  was  little  machinery.  Since 
that  time  the  progress  in  the  coal  industry  has  been  con- 
stantly onward.  Now,  with  the  deep  sinkings,  often  of 
1,000  yards  or  more,  the  mining  engineer  has  to  be  also  a 
civil,  mechanical,  hydraulic,  and  electrical  engineer,  and 
with  the  development  of  by-product  coke  ovens  has  to 
possess  a  knowledge  of  chemistry  as  well 

Mimicipal  Slectrio  Lightiar  in  Amertoa.— Mr. 
Horatio  A.  Foster  contributes  a  short  article  to  our  New 
York  namesake  in  reply  to  one  by  Prof.  Common,  The 
following  extract  illustrates  some  of  the  troubles  which  he 
has  noticed  as  occurring  from  municipal  ownership.  The 
author  says  that  he  has  had  occasion  to  discuss  such  matters 
with  two  ex-superintendents  of  municipal  plant^a.  One  said 
that  no  lighting  committee  did  he  ever  work  under  but 
demanded  that  for  that  particular  year  he  would  have  to 
run  the  plant  cheaper  than  for  any  previous  year,  and  to 
ensure  that  being  the  case  they  would  allow  no  repairs  of 
any  nature,  the  result  being  that  before  five  years  were 
ended  the  plant  was  entirely  rebuilt  The  other  man  was 
superintendent  of  one  of  the  Massachusetts  municipal 
planta,  and  was  forced  out  of  his  position  because  he  would 
not  employ  all  the  help  that  was  tendered  him,  and  which 
haa  been  employed  since  the  change  of  management  The 
real  charge  is  that  of  incompetent  committees  after  all,  or 
perhaps  in  some  cases  ot  public  men,  who  are  more  keen  for 
their  own  good  than  the  public  weaL 

Hydraulic  Jointing  of  Tnlioa* — This  is  not  strictly 
an  electrical  subject,  but  all  mechanical  inventions  tending 
to  new  proceeses  of  manufacture  are  of  interest  to  elec- 
trical  engineers.  The  idea  of  uaing  water  pressure  to 
expand  a  tube  into  intimate  contact  with  a  socket  origi- 
nated with  Mr  C.  J.  Crowder  some  two  or  three  years 
ago.  The  first  idea  was  to  do  away  with  the  brazed  joints 
in  cycle  frames,  but,  of  course,  the  invention  is  equally 
applicable  to  other  tubular  work.  Mr.  Walter  Claude 
Johnaon,  of  the  well-known  firm  of  Johnson  and  Phillijis, 
took  the  matter  up,  and  has  perfected  the  details  in  many 
ways.  In  the  application  of  water  power  for  such  purpoaea 
the  detail  determines  the  succese  or  failure  of  the  process* 
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and,  as  a  rule,  requires  much  more  tfaou^lit  aad  vms\ 
the  original  invention.  The  metho^l  ot  procedoft  of 
ing  up  a  cycle  frame  is  briefly  as  follows :  Tl» 
which  the  tubes  are  fitted  have  their  imier  turbeiegi 
with  interlacing  receaaea.  Then  after  the  tob«  hsP 
put  together  the  frame  is  clamped  in  SQppoctiog  dsi 
water  at  a  pressure  of  about  3|  tooa  per 
admitted  to  the  inside  of  the  tubes.  This  nnaee  ifar 
to  expand  into  the  reeesaee,  eo  as  to  fonn  a 
which  it  is  claimed  is  equal  or  lietter  dian  a  btmad 
It  is  claimed  that  a  complete  frame  can  be  Joinled 
minutea.  The  process  may  be  used  for 
similar  nature. 

Alleged    lojnrioos   EITeets  of  X-Raya.—I 
decided,  says  the  Lanai,  at  a  meeting  of  the  eomidl 
RoQtgen  Society  on  April  5  to  nominate  a  wmm 
collect  information  on  the  subject  of  the  allagiid  i^ 
effects  on  the  human  body  caused  by  expoanrt  to  3 
The  following  members  were  selected,  with  pow*- 
to  their  number :  Prof.  Silvanus  P,  Thorapsoo,  Dr 
Walsh,  Mr.  Thomas  Moore,  Dr.  Barry  BiMker,  m 
Ernest  Payne  (of  Hatcblands,  CuckfieU,  Soma)*  1 
acting  as  secretary  to  the  committee.     We  an  taf 
that  the  committee  will  be  glad  to  hear  iron  aU  v^ 
with  X-rays  of  any  case  of  injury  tliel  way  haipj 
under  their  notice  after  exposure  of  a  patieoi 
and  in  order  to  obtain  accurate  re{)orta  the 
prepared  a  set  of  questions  which  have 
view  to  elicit  opinion  and  collect  infonnatloo 
the  injury  was  the  result  of  any  of  the 
(1)  the  X-rays  themselves  directly  ;   (8)  aoiB 
or  electro-thermal  action  of  a  leakage  dieel 
from  the  leads  or  from  the  terminals  of  the  tnbe 
action  due  to  the    varying  electrostatic  d 
surface  of  the  tube  ;    (4)  some  combinatioa 
some  other  hitherto  unrecogniaed  kjod  ol 
simultaneously  with  the   X  rayt ;    or  (6) 
hitherto  unobserved.     The  secretary  ol  tha 
he  glad  to  send  copies  of  the  qoestioiii  to 
man  or  other  worker  in  X  rays  who  may  know  a 
the  circumstances  of  which  he  is  witling  to  |^fi 
No  names  will  be  published  in  connectioB  with 
tion  supplied  except  by  the  distinct 
those  concerned. 

Canadian    Eleotrioal 
meeting  of  the  executive  oommiUee  of  ihe 
trical  Association,  it  was  deeidad  to  hold  the  eoo* 
Tuesday,  Wednesday,  and  Thursday,  June 
in  Montreal.     The  headquarters  of  tbe 
the  convention  will  be  at  the  Windior  Hotel, 
business  sesaions  and  the  annual  haoqoei  will  be 
draft  programme,  recommended  by  tlie  load 
arrangements,  with  some  alight 
and  is  as  follows  :  First  day— ExeeoitTe 
10  a.m.  ;  seasion,  10  a.m.  to  1  p 
7.30  p.m.,  trip  round  Mount  Riiyal  by  tj 
Island  cars,  afterwards  ascending  incline  mOway 
on  mountain  to  view  the  city  under  illmisiiatioa* 
day— Session,  9  to  12,  noon  ;  caht  and 
Hotel  at  1  p.m.  to  visit  (I)  Bell  ~ 
building,  (2)  Street  Hallway  Company's 
powerhouse  and  works  of  the  l^chine 
and  Land  Company,  retanuDg  to  city  at  IM  p. 
annual  banquet  of  asaociatioo  at  Windsor 
day— Session,  9  to  11  am ,  elaetioo  of 
McQill  Umversity ;  L30  p.m.,  visit  to  Royal  Elect^ 
pany's  lighting  station  and  iaclery, 
train  to  visit  the  works  of  tlie  Cheal^f 
Company  at  Chambly.    A  nmaber  of 
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tnatractiye  papers  relating  to  variouB  phases  of  electrical 
work  have  been  promised  and  are  in  course  of  preparation. 
Negotiations  are  in  progress  with  the  object  of  securing 
ipecial  transportation  rates  to  enable  a  large  number  of 
Ae  western  members  to  participate  in  the  proceedings  of 
what  will  undoubtedly  be  a  very  pleasurable  and  instructive 
oecasion.     We  take  the  above  from  the  Canadian  Engineer, 

Slectrioal  Fires.— The  last  quarterly  report  of  the 
electrical  bureau  of  the  National  Board  of  Fire  Under- 
writers of  America  contains  several  interesting  accounts  of 
Ires  due  to  electricity.    Three  characteristic  "  bum-outs  " 
iie  illustrated  in  the  report    The  first  is  a  reproduction  of 
a  photograph  from  F.  R.  Whitney,  superintendent  of  fire- 
alarms  at  Lewiston,  Maine,  and  in  the  official  report  is 
munbered  2,164,  the  explanation  being  as  follows  :  "  Cross 
between  arc  light  and  telephone  circuits  caused  the  tele- 
phone line  to  ground  where  it  entered  the  office  of  a  large 
g^  milL    The  wire  laid  on  a  cross-timber  over  the  office 
a^  the  arc  formed  by  the  ground  ignited  the  thick  dust 
« the  timber  and  spread  the  fire  rapidly.    The  mill  was 
tamed  to  the  ground.     Loss,  £5,000.''    Another  fire  was 
nosed  by  "  a  guy  wire  to  a  telephone  pole  fastened  to  a 
t^ree^torey  brick  building,  which  touched  an  eave  trough, 
IBd  drain  which  extended  nearly  to  the  ground  also  being 
h  contact  with  the  suspension  wire  of  a  telephone  cable  on 
fte  pole.     Workmen  half  a  mile  away,  while  putting  up  a 
'farick,  allowed  a  wire  rope  to  fall  across  the  telephone 
'«Ue  and  a  trolley  wire.    The  trolley  current  found  no 
poond  until  it  reached  this  building.     At  this  point  an 
He  formed  between  the  guy  wire  and  the  eave  trough 
JfUeh  set  fire  to  the  surrounding  woodwork.     Fire  was 
JDQQ  discovered  and  extinguished  with  small  loss."     In 
aolher  case  "  a  cross  between  the  fire-alarm  and  trolley 
fires  allowed  the  heavy  trolley  current  to  enter  fire-alarm 
kxes  located  on  switchboard.    The  shunt  of  the  door  of 
te  boxes  was  small  and  of  insufficient  capacity.    The  loss 
ii  boxes  amounted  to  £180,  besides  crippling  the  service 
ttlfl  after  a  severe  storm."    It  seems  to  us  that  in  all  the 
iboive  instances  guard  wires  as  required  by  our  Board  of 
fbde  would  have  prevented  the  fires. 

Sositsen    Rays   in    War.— Surgeon-Major   W.    C. 

Bievor^s  lecture  on  "The  Working  of  the  Rontgen  Rajrs 

bk  Warfare  "  at  the  Royal  United  Service  Institution  last 

Friday  was  most  interesting.    The  lecture  was  based  on 

ttie  result  of  experiences  the  officer  gained  during  the 

loeent  operations  on  the  North- West  Frontier.    Surgeon- 

Hajor  Beevor  at  the  outset  said  his  object  was  to  give  the 

lesolts  of  the  employment  of  the  Rontgen  ray  in  military 

Mgery  on  the  recent  frontier  expedition  in  India,  and 

fhen  to  lay  before  them  some  modifications  in  the  con- 

ilmetion  of  the  appliances  for  generating  the  X-ray  which 

Isid  suggested  themselves  to  him  after  working  amongst 

Ibe  wounded  on  the    field  of   battle  and    its    adjacent 

kqntals.    He  proceeded,  with  the  aid  of  magic-lantem 

ifides  thrown  upon  a  screen,  to  give  representations  of 

CMS  of  interest  from  the  campaign.     These    consisted 

sf  bullet  wouftds  sustained  by  officers  and  men  who  had 

iqared  bones,  joints,  and  internal  organs  baffling  the  skill 

flf  mrgeons  to  ascertain  their  exact  position,  and  which, 

tat  for  the  application  of  the  X-rays,  must  have  resulted 

ii  imputation  of  limbs  and  probable  loss  of  life.    The 

fielores  shown  included  wounds  in  the  arm,  leg,  chest, 

hek,  finger,  and  other  parts  of   the  body.     The  most 

markable  results  obtained   by   the  Rontgen  rays  was 

perhaps  that  in  the  cases  of  a  bullet  embedded  in  the 

kiekbone,  another  in  the  hip,  and  an  Indian  soldier,  who, 

alBawal  Pindi,  was  shot  in  the  foot,  pieces  of  the  bullet 

fbiUy  lodging  in  the  back  of  the  heel,  and  the  case  of 

Oasml  Woodlioiiie,  who  r^ceiyed  bqUet  wounds  in  the  leg 


and  arm  at  Dargai.  In  every  one  of  the  instances  enume* 
rated,  the  bullets  were,  by  the  use  of  the  rays,  successfully 
removed,  the  men  subsequently  rejoining  their  comrades  at 
the  front.  Surgeon-Major  Beevor  proceeded,  says  the 
Standard,  to  give  details  of  the  requirements  of  an  X-ray 
outfit  for  easy  transport  to  the  front 

The  Telegraph  from,  Cape  Town  to  Cairo. — Mr. 

Cecil  Rhodes,  presiding  last  week  at  a  shareholders'  meeting 
of  the  African  Trans-Continental  Telegraph  Conipany, 
Limited,  sketched  the  history  of  the  constmction  of  the 
telegraph  in  the  past  and  his  hopes  for  the  future.  The 
present  company  was  formed  in  1892,  and  although  the 
scheme  appeared  hopeless  at  the  time,  what  a  position  it 
was  in  now  !  The  £140,000  subscribed  was  sufficient  for 
the  first  section,  but  it  was  almost  spent  They  went  on 
from  Umtali  to  Tete,  thence  to  Kotacota,  and  they  were 
now  close  to  Bandawei.  They  expected  that  in  15  months 
they  would  get  as  far  as  Abercom,  at  the  south  end  of 
Lake  Tanganyika.  Mr.  Rhodes  added  that  they  must  not 
expect  to  make  a  profit  until  through  communication  was 
established  with  C^iro.  He  expected  Kitchener  to  get  to 
Khartoum  by  next  October,  bringing  the  telegraph  with 
him.  From  there  to  Uganda  was  about  1,300  miles,  with 
a  river  all  the  way.  At  Uganda  the  northern  and  southern 
lines  would  meet.  He  expected  thf^  Egyptian  Gk)vemment 
would  undertake  the  construction  6f  this  section,  taking  up 
about  a  hundred  miles  of  poles  in  the  desert  which  had 
been  abandoned  by  (Gordon.  He  anticipated  that  the  whole 
line  from  South  Africa  to  Cairo  would  be  completed  in  about 
five  years,  and  then,  Mr.  Rhodes  continued,  when  they  had 
completed  that  undertaking,  which  even  their  opponents  must 
admit  to  be  a  first-class  undertaking,  he  hoped  one  day  to 
be  able  to  erect  an  obelisk  bearing  the  names  of  those  who 
had  subscribed  to  the  undertaking.  Even  their  strongest 
opponents  were  now  shaking  their  heads  and  saying,  *I  really 
believe  they  are  going  to  get  through.'  He  himself  was 
perfectly  sure  of  it  However  annoyed  their  opponents  might 
be  at  their  success,  he  hoped  to  meet  them  all  in  five  years  to 
celebrate  the  success  of  that  great  undertaking.  An  extra- 
ordinary meeting  of  the  shareholders  was  subsequently 
held  to  increase  the  capital  to  £300,000.  We  are  indebted 
to  the  Manchester  Oua/rdian  for  the  above  report 

Volenito,  Limited.-— The  oft-repeated  query,  <<  What 
is  Klondyke  ?"  is  to  be  replaced  for  electrical  engineers  by 
"  What  is  Volenite  ? "  The  answer  is  that  it  is  a  new 
insulating  material,  which,  according  to  Mr.  F.  Lamplough, 
C.K,  industrial  chemist  and  Board  of  Trade  engineer,  is  to 
work  wonders  in  the  electrical  world.  *'  It  is  made  in  some 
way  from  fish  oils,  and  may  be  sold,  we  are  told,"  at  a  large 
profit  for  imperishable  railway  sleepers,  railway  carriage 
wheels,  pulley  wheels,  friction  wheels  for  hoists,  and  clutch 
couplings,  brake  blocks,  carriage  panels,  embossed  panels 
for  artistic  internal  and  external  decoration;  electrical 
switchboards,  fuse  bases,  electric  bell  bases,  magnet  ends 
for  dynamos,  electric  motors,  and  insulating  material 
capable  of  resisting  up  to  and  above  70,000  volts  pressure 
of  (slectricity  according  to  thickness ;  accumulator  cells,  dry 
cells,  Leclanch^  cells,  plating  cells  and  vats,  and  many  other 
articles.  "  The  material  for  electrical  purposes  is,  in  Mr. 
Lamplough's  judgment,"  vastly  superior  to  any  vulcanised 
fibre;  and  as  it  is  an  admitted  fact  that  ever  since  the 
growth  of  electricity  engineers  have  been  anxiously  seek- 
ing for  a  substitute  for  vulcanite  and  vulcanised  fibre,  the 
former  being  too  expensive  and  the  latter  non-effective  and 
unsuitable  for  their  purposes  in  many  respects,  this  should 
cause  a  very  krge  demand.  The  material  when  only  ^in. 
thick  is  capable  of  resisting  up  to  70,000  volts  pressure  of 
electricity,  which  makes  it  invaluable  for  insulating  purposes. 
The  best  vulcs^nite  thi9  tbickne^  breaksdown  at  10,009  volts," 
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The  Other  facto  we  gather  from  the  advertisements  in  the 
daUj  Presfi  are :  that  a  company  with  a  capital  of  £80,000 
haa  been  formed  to  make  volenite,  no  shares  are  offered  to 
the  public,  and  the  inventor  takes  the  biilk  of  them  in  any 
case.  Still  we  are  told  that  the  shares  now  stand  at  500  p^r 
cant  premium,  which  means  anything  or  nothing  at  the 
wlah  of  the  reader.  We  are  inclined  to  be  cynical  at 
prosenty  as  no  electrical  expert  has  reported  on  the  new 
material,  which  may  hence  have  defects,  from  an  electrical 
point  of  view,  not  suspected  by  Mr  Lamplough.  At  any 
rate,  the  public  will  do  well  at  present  to  resist  the  tempta- 
tion to  buy  at  such  a  high  premium,  which  perhaps  would 
induce  the  inventor  and  others  to  unload. 

Sliades  for  Electric  Lamps. — An  interesting  paper 
by  Mr.  J.  C,  Thompson  appears  in  the  Ekdrkal  Engineer  of 
New  York  on  the  above  subject,  in  which  actual  tests  are 
given*    The  author  abo  considers  the  question  of  colour 
in  lighting.     He  says  :  "  The  etfect  of  the  reflection  powers 
of  various    colours    and    characters    of    surfaces    is    not 
vufficiently  appreciated.     Where  the  lighting  is  of  neces- 
aity  economical,  it  makes  a  great  dilTerence  whether  the 
ceiling,  walls^  and  furniture  reflect  50  per  cent,  or  whether 
they  reflect  10  per  cent  of  the  light  they  receive.     Offices, 
workshops,  schoolrooms,  lecture  halls,  etc.,  therefore,  should 
be  finished  in  the  lighter  and  warmer  colours  in  order  that 
a  minimum  of  light  may  be  necessary  for  their  proper 
illumination.      The    following   list  of   colours,    with    the 
respective  reflective  properties  in  percentage  of  incident 
to  reflected   light,   will     make    this    point  clear:    black 
velvet,    0*4   per    cent;    black    cloth,    1*2;    deep  choco- 
late,    4^0 ;     black     paper,    4*6 ;     dark    blue,    6*5 ;     dark 
green,    101 ;  dark  brown,  130 ;  bright  red,  16*2 ;  dirty 
yellow,    20-0  ;    dark     brown,     23*2  ;     white    sandstone, 
^4-0  J    blue     paper,     25*0  ;    yellow     cardboard,     30  0  ; 
straw  yellow,  34*4  ;   yellow  paper  or  paint,  40  0 ;  green 
paper,  46*5 j  yellow  paper,  500 ;  grey  paper,  500 ;  light- 
coloured  wood,  500 ;   bright   yellow  paper,   503  ;   light 
orange  paper,  54*8  ;  white  paper,  70  0  ;  freshly  fallen  snow, 
78*0 ;  white- washed  ceiling,  800  ;  dead  white,  80  0  ;  white 
blotting-paper,  820  ;  mirror,  83*0 ;  white  c4irdbo%rd,  92*3/' 
The  figures  are  collected  from  the  work  of  Dr.  Sumpner, 
Measrs.  Rood  and  Tufto.  Mr,  O'Conner,  etc.     The  above 
figures  show  how  important  it  \a  to  select  the  proper  tint 
or  paper  for  a  wall  or  ceiling.     Not  less  important,  says 
the  author,  is  the  selection  of  shades.     The  diffusion  of 
Ught,   having  for  ito  object  simply  ease  upon   eyesight, 
considers  but  the  area  of  the  light  source  and  ito  colour. 
Thus  with  shades  of  the  same  size  and  colour,  that  one 
should  be  selected  which  absorbs  the  least  light  during 
transmission.     Data  upon   this  subject   is  quite   meagre. 
There  does  not  seem  to  be  any  reason  why  the  makers  of 
these  shades  should   not  give  the  percentage  absori>tion 
along  with  the  description  contained  in  their  catalogues. 
This  practice  would  no  doubt  lead  to  considerable  improve- 
ment in  dlfi^usion  globes  and  shades. 

Ronffh  Surveys  f6r  Tramwaya.-— Mr.  John  Riddell, 
of  Schenectady,  has  devised  a  simall  instrument  for  giving 
quickly  the  topographical  peculiarities  of  a  roadway, 
together  with  a  record  of  distance.  The  instrument  can  be 
mounted  on  a  cart,  or  even  on  a  bicyle.  It  consists  of  a 
metAl  cylinder  carrying  the  paper  for  the  record,  which  is 
provided  at  the  lower  end  with  a  worm-wheel  engaging  with 
a  worm  on  a  shaft  running  toward  the  roar  of  the  bicycle 
and  driven  by  a  laced  belt  from  a  pulley  on  the  crankshaft. 
Movement  of  the  bicycle  produces,  therefore,  revolution 
of  the  record  cylinder,  which,  as  it  revolves,  unwinds 
the  paper  for  the  reconl  from  a  small  drum.  The 
marker  is  mounted  on  a  nut  on  a  threaded  verttcai 
roA,  movtmeiit  of  which  raises  or  depreeses  the  nut  and  | 


the    marking    point      The    lower    end    of    tbc    rod 
fastened  to  a  horizontal  disc  free  to  move  ^iodsmm^m  i 
reverse.     Beneath  the  disc,  and  jui^  datfOig  it 
side,  are  two  smaller  discs  at  eidi  end  of  a  toothed  i 
and  revolving  vertically.     Through  the  aleeva  pMS«  a  4 
shaft,  provided  with  a  gear-wheel  meehmg   tiifo  a 
gear  on   the   main   shaft   driven   from   the    cnuik 
Suspended    beneath    the   bar  of  the  bieyclei  and 
quantly  beneath   the    entire    machine,    is    m 
having  at  its  upper  end  a  toothed  quadrmoi,  fgtmi 
the  teeth  of  the  sleeve  on  the  shaft  carrytng  tlia 
discs.     As  the  small  discs  revolve  in  thfl 
one  in  contact  with  the  hii^  horizontal  dfae  nm 
clockwise  and  causes  the  marker  to  asoeod,  tbe  olkir  < 
clockwise,  depressing  the  marker.    Tbe  QMrtr  ikt 
of  the  large  disc  the  small  disc  comes  the  fMter  the  I 
moves,  and  the  sharper  the  angle  described  by  the 
The  pendulum  hangs  vertically,  whatever  be  the  i 
inclination  of  the  bicycle.     If  the  macliifie  ia 
the  horizontal  bar  assumes  an  obtuse  Mijibr  pa 
the  pendulum,  the  rear  vertical  disc  is  fanm^kt 
the  horizontal  disc,  and  the  marker  movM  upward ;  i  | 
declivity  is  descended,   the    angle   of    the   ha  and 
pendulum  becomes  acute,  the  forward  diac  eomci  i&io  ] 
and  the  marker  moves   downward    Oti  the  level, 
vertical  discs  are  out  of  contact  with  the 
and  the  marker  records  a  [)hun,  hodaootsdi  \ 
It  seems,  from  the  description  of    this  ivtiiBMBt  ii 
Street  RaUitaf  Journal^  that  lengths  and  eteviiaooe  mtif 
recorded,  and  not  the  curves  of  the  roadway. 

Compound-Wotiiid  Motora.— In  the  earijr 
power  distribution  by  direct^curreot  eleelrie  oiols 
the  Electrical   H^arld,  a  oompoond  wnduQg  w«a  t 
which    the    field    excitation   was   redneed    at  th 
increased,  thereby  maintaining  a  cloeeer  speed 
on  constant   potential  than  is  atlainable  with 
shunt  motor.     This  practice  has  goat  qniti  Ottt  ef 
the   speed  regulation  of   the  shuot  BKcirhii  I 
ciently  close   for  all   practical   purpoeesL     On 
band,    the  compound   winding  has  eoose  imo  bmisi; 
connected    that   the   field    or ci tattoo  tncrauai  «Ml 
increase  of  load,  thereby  giving  greater  torqtM  wish 
same  armature  current,  lower  speed,  and  iniroeao 
excitation  at  the  time  when  it  is  moel  needed  to 
the  Held  distortion.    These  features  are  of  Taluo  ni 
applications  of  a  motor — such,  paitleialtfly,  m  cm 
elevator  work,   where  close   speed   rtgithtiofi  ie  of 
advantage,  and,  in  fact,  tbe  rednctiOQ  ef  wfmi  vlih 
increase  of  losil  is  preferable.    This 
late  been  carried  further  and  further,  at  I 
now  being  made  for  elevator  work,  with  aO  tho 
of  the  starting  rheostat  mounted  ttpo»  the  8di 
give  a  greatly  overcharged  fiekl  at  low  ipeeda 
a  danger  in  this  that  does  oot  eeeoi  to  hove  hmm 
apprecjAted.    With  machmee  th&t  are  revoned, 
both  ways  and  with  loads  that  may  he  nnptiifi,  oi; 
other  words,  loads  that  may  under 
to  drive  the  machine  in  the  same  direecioci  that  the  i 
is  driving  it,  thus  turning  the  motor 
serioH  winding  may  involve  seriona  IroaUa    Whila,  os  < 
motor  load,  the  series  coils  add  to  Uie  oiritrntJon  of 
shunt  coil,  if  the  load  rererses^  aod  tooda  to  dvhre 
motor  as  a  generator,   the  currsnl  in  Ihe 
neutralises  in   part   the  excilalioa  of    Iho 
weakening  the  magnetisatJoo,  and  toadfaig 
motor  up  and  make  it  ran  away.    In  exin 
series  windings  may  completely 
leaving  the  armaUire  to  aot  ae  a 
lines.      In  machinee  ihat  tavariably  aheort 
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wning  in  one  direction  and  give  it  out  when  running  in 
'At  oilier — such  as  crane  hoists  or  under-counterweighted 
pfamteira — this  danger  may  be  provided  against  by  reversing 
ftt  comiections  of  the  series  field  simultaneously  with  [the 
of  the  armature  connections  for  changing  the 
of  motion.  In  that  case,  when  the  load  comes 
the  current  generated  in  the  armature  tends  to 
the  field  excitation — just  as  when  the  load  is 
the  current  delivered  to  the  armature  increases  the 
m ;  but  with  under-counterweighted  elevators,  or 
mff  Iced  where  the  torque  may  reverse  when  running  in 
direction,  the  series  field  is  a  decided  element  of 

CWUe-Cntfeiiiflr.— Mr.  T.  E.  Holland,  writing  to  the 
»  eajri  he  ventures  to  think  that  the  question  which 
laised  as  to  the  legitimacy  of  cable-cutting  is  not 
^iMoliiiUe  as  most  of  the  allusions  to  it  might  lead  one 
The  question  is  a  new  one,  but,  though,  covered 
rBD  preeedent^  the  writer  considers  that  it  is  covered  by 
well-eetablished    principles  of    international  law, 
it  is  hardly  necessary  to  remark,  is  no  cut-and-dried 
but  a  body  of  rules  founded  upon,  and  moving 
» the  public  opinion  of  nations.    That  branch  of  inter- 
law  which  deals  with  the  relations  of  neutrals  and 
its  is,  of  course,  a  compromise  between  what 
calls     the     belli    rigor    and     the    eommerdorum 
The  terms  of  the  compromise,  originally  suggested 
by  equity,  partly  by  national  interest^  have  been 
and  redefined  from  time  to  time  with  reference  to 
I  same  considerations.    It  is,  perhaps,  reasonable  that  in 
:  these  terms  preponderant  weight  should  have  been 
i  to  the  requirements  of  belligerents  engaged  possibly 
life-and-death  struggle.    There  is  no  doubt  that  in 
WBziare  a  belligerent  may  not  only  interrupt  com- 
mons by  road,  railway,  post^  or  telegraph  without 
any  ground  of  complaint  to  neutrals  who  may  be 
inconiienienced,  but  may  also  lay  hands  on  such 
I  property — shipping,  railway  carriages,  or  telegraphic 
I  may  be  essential  to  the  conduct  of  his  operations, 
use  of  and  even  destrojring  it,  subject  only  to  a 
to  oompensate  the  owners.    This  he  does  in  pur- 
of   the   well-known   droit  d^angarie^   an    extreme 
of  which  occurred  in  1871,  when  certain  British 
\  were  sunk  in  the  Seine  by  the  Prussians  in  order 
^invent  the  passage  of  French  gunboats  up  the  river. 
Bismarck  undertook  that  the  owners  of  the  ships 
be  indemnified,  and  Lord  Granville  did  not  press 
r  anything  further.    Such  action,  if  it  took  place  outside 
beD^erent  territory,  would   not  be  tolerated  for  a 
il    The  application  of  these  principles  to  the  case 
!  idiiiiarine  cables  would  appear  to  be,  to  a  certain  point 
any  rate,  perfectly  clear.    Telegraphic  communication 
the  outside  world  may  well  be  as  important  to  the 
» engaged  in  warfare  as  similar  means  of  communication 
one  point  and  another  within  its  own  territory. 
an    invader  would    without   scruple   interrupt 
and  even  destroy  telegraphic  plants  on  land,  so 
he  thus  act  within  the  enemy's  territorial  waters,  or, 
even  so  far  from  shore  as  he  could  reasonably 
i  a  Uockading  squadron.    It  may  be  objected  that  a 
ligersnt  has  no  right  to  prevent  the  access  of  neutral 
(s  to  onblookaded  portions  of  the  enemy's  coasts  on  the 
Nmd  that  by  carrying  diplomatic  agents  or  dispatches 
tf  are  keeping  up  the  communications  of  his  enemy 
Ih  neutnl  Gtovemments.    But  this    indulgence  rests 
'  die  presomption  that  such  official  communications  are 
noeent^"  a  presumption  obviously  inapplicable  to  tele- 
i|iiie  ineMigen  indiscriminately  received  in  the  course 
It  would  seem,  therefore,  to  be  as  reasonable 


as  it  is  in  accordance  with  analogy  that  a  belligerent  should 
be  allowed,  within  the  territorial  waters  of  his  enemy,  to 
cut  a  cable,  even  though  it  may  be  neutral  property,  of 
which  the  terminus  ad  quern  is  enemy  territory,  subject 
only  to  a  liability  to  indemnify  the  neutral  owners.  The 
cutting,  elsewhere  than  in  the  enemy's  waters,  of  a  cable 
connecting  enemy  with  neutral  territory  receives  no  coun- 
tenance from  international  law.  Still  less  permissible  would 
be  the  cutting  of  a  cable  connecting  two  neutral  ports, 
although  messages  may  pass  through  it  which,  by  previous 
and  subsequent  stages  of  transmission,  may  be  useful  to 
the  enemy. 

The  Telephone  Question. — On  Monday  last  a  con- 
ference of  representatives  of  various  municipid  authorities 
was  held  at  the  County  Hall,  Spring-gardens,  over  which 
Mr.  T.  McKinnon  Wood  presided.  The  object  of  the  con 
ference  was  to  discuss  the  telephone  question.  The  resolu- 
tions which  were  passed  overlap  to  a  certain  extent,  and 
denote  that  the  meeting  was  not  well  organised  beforehand. 
The  following  are  the  texts  of  the  resolutions  actually 
passed  according  to  the  Times :  (a)  *'  That  this  conference 
is  of  opinion  that  the  telephone  service  is  calculated  to 
become  a  great  general  benefit^  and  is  so  much  in  the  nature 
of  a  monopoly  that  it  ought  not  to  be  left  permanently  in 
the  hands  of  a  private  company."  {b)  ''That  the  evidence 
afforded  by  foreign  towns  and  cities  shows  that  similar 
places  in  this  country — especially  in  London — do  not  utilise 
the  telephone  for  business  and  private  purposes  to  nearly  the 
same  extent  as  abroad,  and  that  such  non-use  arises  mainly 
from  excessive  charges  and  inefficient  service,  and  from  the 
failure  of  the  Post  Office  Department  to  provide  an  adequate 
number  of  trunk  lines  to  connect  the  local  exchanges." 
(c)  "That  in  the  event  of  the  Post  Office  being  unable 
forthwith  to  take  over  the  whole  telephone  service  of  the 
country  it  is  practicable  and  advisable  that  municipal 
authorities  should  be  empowered  to  provide  such  service 
in  their  respective  localities,  on  the  understanding  that 
every  facility  will  be  afforded  for  close  co-operation 
between  the  local  authorities  and  the  Post  Office."  (d) 
''That  as  the  National  Telephone  Company  obtained 
its  powers  and  raised  its  money  upon  the  basis  of  being 
subject  to  actual  effective  competition,  it  is  just  and 
expedient  that  steps  should  be  taken  to  protect  the 
public  against  the  practical  monopoly  that  this  company 
has  obtained  for  itself  and  against  the  inordinate  charges 
that  are  only  leviable  by  the  company  by  reason  of 
such  monopoly."  (e)  "That  as  one  of  the  causes  of 
the  excessive  charges  is  the  fact  that  the  company's 
capita],  upon  which  dividend  is  paid,  has  been  swelled 
by  the  expenditure  of  large  sums  of  money  not  represented 
by  any  works,  it  is  inequitable  that  the  public  should  be 
forced  into  the  position  of  having  either  to  submit  to  such 
charges  permanently  or  to  buy  out  the  company  on  the 
basis  of  such  charges."  (/)  "  That^  seeing  that  the  license 
of  the  National  Telephone  Company  will  expire  in  1911, 
it  is  expedient  (1)  that  Parliament  should  decide  that  no 
extension  of  the  license  should  be  granted  to  the  company ; 
(2)  that,  in  the  event  of  the  various  lOMIiieisiilities  being 
granted  licenses  to  estabUsh  and  work  local  telephone 
services  prior  to  1911,  such  licenses  should  cany  all  trunk 
and  other  facilities  and  liberty  to  speak  over  other  lines, 
and  that  such  licenses  shall  only  be  terminable  on. the  pay- 
ment by  the  State  of  the  outlay  uj^n  the  undertakings." 
(g)  "That  the  power  of  the  breaking  up  of  the  streets 
which  is  claimed  on  behalf  of  the  National  Telephone  Com- 
pany— acting  through  the  Postmaster-Gtoneral — is  a  grave 
interference  with  the  rights  of  municipal  authorities."  It 
was  agreed  that  these  resolutions  should  be  laid  before  the 
Select  Committee  on  the  Telephone  Service. 


646 


THE  ELECTRICAL  ENGINEER,  MAY  27,  1898. 


AN  ENGLISH  WATER*POWER  PLANT. 


Before  tbe  days  of  steam-eogines  the  water  power  in  the 
louthem  counties  of  England  was  most  carefully  developed 
and  utilised  for  flour-milling  purpoBea,  In  fact,  the  sraall 
•treama  in  these  counties  are  almost  all  checked  by  dams 
and  millponds  formed  for  storage.  The  power  available 
in  such  case  is  not  as  a  rule  very  great,  but  the  miller,  by 
huibandmg  the  water  coming  down,  could  as  a  rule  obtain 
all  he  wanted  during  working  hours.  Now,  the  improve- 
ment in  steam  milling  plants,  and  the  consequent  establish- 
ment of  mills  of  very  large  outputs,  has  played  havoc  with 
the  smaU  mOlerSi  who  in  years  gone  by  had  a  profitable 


Ud 


of  using  water  power  arose.     An  old  com  wSl 
yards  from  the  farm,  on  the  side  fartbttt  trom 
was  little  used,  and  the  steward  lor  the  prop^ 
the  water  righu  from  the  tenant  at  a  n 
The  contract  for  the  supply  of  the  nta 
dynamos  was  then  placed  with  MeMii.  «F.  S. 
and  Co.,  whose  engineer,  Mr.  Coimtngfof^ 
active  part    in    recommending    ibe    mm    ol 
power.      The  construction    work  was   oqim 
the   old    watervvheel    was    not    to    be 
roadway  restricts  the  space  avanabla  oo  die  fm 
this  wheel.    The  arrangemeaU  finallj  idoiileJ  an 
in  plan   in  Fig.  1  and  in  elevmtioci  in  1%  2«  wU 
photograph  reproduced  (Fig.  3)  sbowi  tlie  an 
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buiinesi.  The  water  power  is  thus  in  some  cases  falling  into 
disuse,  or  is  available  for  other  purposes.  We  know  of 
no  better  example  of  how  these  small  powers  can  be  used 
than  the  installation  at  Worth  Park,  at  Three  Bridges, 
recently  completed  by  Messrs.  J.  8.  Cunnington  and  £o , 
of  93,  8t,  MnrtiuVlano,  VV.C»  Worth  Park  is  the  country 
seat  of  Mrs.  Montefiore,  and  tbe  house  has  been  electrically 
lighted  for  some  years.  The  steam  driven  dynamo  was 
situated  in  the  farm  buildings  some  three  qiLartem  of  a  mile 
away.  The  accumulauirs  are  placed  at  the  house,  where 
there  are  some  400  lam  (is  fixed.  Tbo  power  to  drive  tbe 
agricultural  machinery  is  produced  by  electric  motors,  as  are 
auo  two  pumps  lifting  the  water  out  of  a  well  and  forcing 
it  up  to  a  reservoir  on  some  high  huid  behind  the  house. 

It  need  hardly  be  said  that  for  all  these  purposes  a  con* 
siderable  amount  of  coal  was  used,  and  hence  the  advisability 


fixed  before  the  buildine  was  cooapletOTi 

large  tree,  the  tnink  of  which  appewa  alsQ  ia 

considered  too  valuable  from  an 

cut  down.     The  pond  above  tiM  dial  is  laf 

of  no  great  deptn,  as  it  Itai  tioi  baeti  kepi  daur  si 

The  head  avaiUblo  for  power  Dttrposot  vanas  baai  i 

15ft,  but  some  contcmpkted  aitsfmljoae  lo 

increase  this  by  at  least  lit.    Tbe  nala 

water  from  the  pond  to  tbe  twin  lairiiiQaiti  Is  al  i 

steel  2ft.  m  diameter,  while  eaeh  UirhiiM  is 

a  waste-watcrr  ur  tuctian  out-uke  ahooi  lit.  6ib.  dn 

These,  as  shown*  project  well  down  bekiw  ika  laval 

tail-race   water,   so   that  a  water    saal    is  ali 

tained.    The  flow  of  water  is  reptlalad  al 

a  sluice,  not  shown  in  the  drmwii^  alio 

of  the  intake  flume  being  shut 
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I  am  especially  ioduced  to  do  tlus  as  I  veDtura  to  think 
that  all  mystery  on  this  very  important  subject  will  vanish 
aa  aoon  as  it  is  acknowledged  that  the  ather  is  the  residue 
of  the  primary  unformed  stuff,  and  was  left  after  the  for- 
Biattoii  of  matter  by  condensation,  as  it  will  then  be  ascer^ 
taiued  that  the  ether  holds  a  place  in  nature  only  secood 
to  that  of  formed  matter,  and  it  will  be  seen  that  great 
simplicity  attends  the  evolution  of  natural  phenomena. 

It  will  be  well  to  recapitulate  and  accurately  define  the 
points  upon  which  my  theory  is  based.  Tbey  are  as  follows: 

1.  That  space  was  primarily  occupied  by  a  medium 
which  was  perfectly  homogeneous,  continuous,  and  of  one 
uniform  density  througbout.  To  this  medium  I  have 
ventured  to  give  the  name  of  **eogen/' 

2.  That  motion  was  originated  in  this  medium  by  power 
acting  upon  it  from  without.  The  external  manifestation 
of  power  being  essential,  because  its  characteristics  would 
not  admit  of  motion  being  self -originated. 

3.  That  motion  gave  origin  to  variations  in  density  and 
to  quantitative  segregation. 

4*  That  absolute  contact  and  the  force  of  cohesion  were 
defined  and  limited   in   extent  by   segregation  upon  the 


ditions,  such  as  occur  when  two  flat  and  hinlilf  ^MJ 
surfaces  of  glass  are  placed  in  contact^  the?  may  pomrn 
cannot  again  be  separated  ;  or,  again,  in  IM  |iroci  k 
as  electric  welding,  when  the  parts  ooheri  TCTf  insl^ 
in  each  of  these  cases  the  cohesion,  acoordiog  to^  ay  q 
is  effected  by  the  ether  which  is  eoodmm  * 
molecular  surfaces,  ether  which,  accoidsiig 
theory,  is  agglomerated  or  bound  round  mek  i 
to  the  matter  and  travels  about  with  it 

8.  That  the  extent  of  attenuation  of  tk« 
in  proportion  (a)  to  the  quantity  of  **90g^* 
undergone  condensation  and  conversion  into  f 
and  (b)  to  the  stress  or  strain  which  these 
upon  the  intermediate  stuff 

It  is  not  difficult  to  define  the 
should  pertain  to  ether  formed  in  tba  mumm  T 
described  above,  because  these  muat  pwldn  biyri 
those  which  pertain  to  the  *'eogen.''  Thua  niekiA* 
must  be  continuous,  homogeneous^  fnctkmlai^  pom 
inertia,  having  great  tenuity  and  variablo  dmxdtjj  i§ 
which,  from  the  suction  force  which  is 
by  the  stress  of  each  unit  of  formed  n 


jjtyfi 


lit! 


^^ 


^O.^, 


riQ.  IQL— Electricity  Works  of  th«  Smtcur  d«  U  Elr«  QMdM, 


same  principle  as  eidsts  between  a  condensed  gas  and  its 
tincondensed  residuum.  But  whilst  a  gas  liquefied  bv 
ertemal  pressure  tends,  if  the  pressure  is  not  maintained, 
to  resume  its  ^eous  state,  matter  formed  by  cohesion  in 
the  manner  which  I  have  described,  tends  by  cohesion  to 
maintain  its  normal  solid,  liquid,  or  gaseous  states. 

5.  That  the  force  of  cohesion  then  acted  centrally  upon 
Mch  se^egated  portion,  and  caused  it  to  assume  the 
•pherical  form. 

6.  That  the  physical  properties  of  formed  matter,  more 
especially  density  and  axial  rotation,  were  determined  by 
the  quantity  of  "  eogen  '^  existent  in  each. 

7.  That  centres  condensed  under  cohesion  became  force 
centres-^ e,,  centres  of  gravity — in  proportion  to  mass» 
and  exercised  stress  or  strain  upon  each  other,  under  which 
they  took  on  rotation,  and  the  spherical  was  exchanged  for 
the  spheroidal  form. 

iVoJEf. — Cohesion  thus  appears  to  be  a  non-molecular»  and 

favity  a  molecular,  manifestation  of  stress,  a  view  which, 
believe,  accords  in  measure,  at  least,  with   Boscovicba 
theory,  the  more  especially  as  absolute  contact  throughout 
is  ensured  in  the  former  and  cannot  occur  in  the  latter  or 
audecalMr  condition  of  matter,  except  in  a  very  modified 
degrm.     It  U  tta^  indeed,  that  under  certAtn  arttficlsl  con- 


kiiSTSi 


gravity,  vary  with  its  proximity  to  matter, 
should  be  condensed  upon  the  sttr&oes  ol 
in  conformity  with  Fresnel's  viewti  and 
ethereal  atmosphere  to  each.  The 
it  to  be  compressible,  but  shows 
attenuation  and  its  greatest  nudity  mitil  bt 
line  of  the  greatest  mvity^ue.,  in  tka  Hm  wvm  | 
through  the  centre  of  any  two  bodiaiv  itwll  is  tki  SH 
the  earth— because  the  strain  is  groster  iloa§  mtd 
than  it  can  be  elsewhere.  Further,  as  each  unit  at  is 
matter  is  undergoing  axial  rotation  whiisc  U  is  eaam 
great  suction  stress  upon  the  ether  in  which  ll  Is  mam 
and  with  which  in  proportion  to  the  density  of  tUsm 
it  is  continuous,  it  is  creating  vorliz  mo^iom  ta  th$  i 
the  intensity  of  the  suction  vmm  of  wUek  fprticw 
vary  with  their  areas  on  the  wuam  priiidfb  ee  gn 
The  areas  of  stich  vortices  it  seems  mpoaifals  to 
further  than  to  assume  that  ibey  an  Bors  or  ksi 
mately  associated  with  the  systems  ia  sod  hf  wUsb 
were  originated. 

The  ^ve  is  a  general  skslch  of  ika  Mluia  i 
compressible  ether  evolved  by  this  Inraialinn  of  man 
conaensation  of  the  original  (icfmary  sUtf  9t'^e9gB 
ac^cotdaixce  with  my  tbeoiy* 
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Price  of  the  kUowfttt-bour. 

For  For 

lighting;,    motive  power* 
d,  d« 

Munidpel  workj  et  the  HwAlm 100 579 

Coottneotal  EdLson  Comp&ny    »...     103      3*84 

Soditfc  d*Eclaire^e  et  de  Foroe    ..»     10*0      3*84 

Uompegoie  PAriaienne  de  TAir  Cemprime    10*9      .^..,      4*S 

[  fieotor  of  fche  PUce  Clichy 107      4*8 

^CotapegniednSecteiirdeiChamptEly*^     12-2      576 

Sector  of  the  Rive  Gauche 93      ,      3'84 

The  present  concessions  will  expire  in  1906  and  in  1907, 
The  Municipal  Couacil  of  Paris  has  latterly  given  much 
consideration  to  the  conditions  under  which  they  may  be 
prolonged.  M.  Charles  Bos  has  made  a  special  report  on 
this  subject.  Without  entering  into  all  its  details,  we  will 
indicate  some  particular  conditions.  Electrical  energy  should 
be  delivered  at  the  price  of  9*6d,  per  kilowattrhour  for 
private  lighting,  and  at  the  price  of  4*Sd.  for  public 
lighting.  Electrical  energy  for  motive  power,  heating,  and 
various  uses  should  be  paid  for  at  the  rate  of  3  84d.  par 
kilowattrhour.  The  charging  of  accumulators  for  automobile 
vehicles  should  be  effected  also  at  prices  varying  from 
2*86d*  to  1  "55d.  and  upwards  per  kOo watt-hour  according 
to  consumption.  These  various  conditions  have  not  yet 
b«en  accepted^  and  the  concessions  are  not  extended.  But 
it  it  probable  that  a  solution  will  shortly  be  arrived  at,  so 
as  to  allow  of  all  the  necessary  arrangements  being  made 
to  ensure  an  abundant  distribution  of  electrical  energy  in 
the  interior  of  Paris  during  the  Exposition  of  1900. 
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The  Desigrn  of  Electric  Railway  Motors  for  Rapid 
Aoceleration. 

HY   PROF.   CHARLKS  A.   CARUS-WILSON,   MRMBKR. 

The  torque  an  the  shaft  of  a  motor  may  be  expressed  by  the 
equation  . 

t*=l*41  p  A  C  N  10^"  inch-poundu  ,     .     .     (1) 

where  N  is  the  number  of  CJ.i.8,  lines  per  pole,  A  is  the 
n amber  of  aurfaoe  conductors,  V  in  the  total  current  passing 
into  the  motor,  in  amperes,  and  ti  is  a  numerical  oonst&nt 
depending  upon  the  wa^  in  which  the  armature  is  wound. 
This  e<^iuation  may  be  written, 

f^l-41CM,     ,,..,.     (2) 
where  M  is  given  by 

M=;>  A  N  10^^ (3) 

We  shall  call  M  the  tnductton  factor  of  the  motor.    Since  the 
^tension  e  induced  at  ii  revolutions  per  second  is  given  by 

r  =  A  N  ulO  '  volts (4) 

the  induction  factor  may  be  found  by  dividing  the  induced 
^tension  in  volte  by  the  speed  in  rovolutions  per  aecond,  and  the 
litidueed  tension  is  given  by  the  product  of  the  induction  factor 
and  the  speed.  The  ooimtant  p  ma^  be  defined  as  the  ratio  of 
the  number  of  lurfaoe  conductors  in  seriet  between  the  main 
terminals  to  the  number  of  surface  conductors  lying  between 
two  adjacent  neutral  points^  and  is  unity  for  a  bipolar  machine, 
whether  drum -wound  or  ring  wound. 

Wlien  a  motor  is  running  at  n  revolutiouii  per  second,  and 
taking  a  current  of  C  amperes,  we  have  the  following  expres- 
sion for  the  speed  : 

rwhere  £  is  the  terminal  tension  in  volta,  and  R  is  the  resistance 
(of  the  motor  in  ohms  measured  between  the  same  points  as  the 
ffenaion.  Hence,  in  the  case  of  a  railway  motor,  the  speed  in 
[feet  per  second  is  given  by 

s-a-262jL(E-CR) (6) 

where  t  is  the  ratio  of  the  speed  of  the  motor  to  that  of  the 
main  axle — afterwards  called  the  velocity  ratio--and  d  is  the 
diameter  of  the  driving  wheel  in  inches. 

If  an  experiment  be  made  in  which  the  speed,  the  tension 

tot  the  line,  and  the  current  are  observed,  we  c&n  find  from 

itrjuation  (b)  the   value    of  the   induction   factor  for   different 

eurrents,   and  thus  obtain   what    we  shftll    c»ll  the  mduction 

curve.     Such  a  curve  is  given  in  Fig*  1  for  the  ^*0,E.  800'' 

railway  motor  made  by  the  (General  Electric  Company. 

From  the  induction  curve  we  can  deduce  the  curve  of  total 
ton|ue  for  diflferout  currents*  This  curve  will  lie  above  that 
obtained  by  meaauritig  the  tori|ue  at  the  rim  of  the  brake- 
wheel,  the  difference  for  any  current  representing  the  torque 


expended  in  overcoming  friction  of  gaatl^  hyaMf«P>»ite. 

ratio  of  the  two  ordinates  for  any  curivot  gKea  tJtm  tmAM 
efficiency  for  that  current. 

If  the  current  passing  through  the  moioT  at  am  iari 
greater  than  that  required  to  overcooie  the  fricdcNul  mad 
resistance  to  motion,  the  motor  will  aoeelet«te,  and  Use  i 
tion  in  feet  per  second  per  second  will  be  giren  by 

a=405xlO-*^'^ 

where  Ca  is  the  current  in  amperes  avaUabk  for  i 
and  W  is  the  whole  weight  that  haa  to  be  i 
2,2401b. 
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Fio.  1, 

As  an   illustration,  we   may   take   the   motori 
Baltimore  and  Ohio  Railroad.     The  conditiona  are 
a  train  weighing  780  tons  has  to  st^rt  from  rert  on  a 
0  8  per  cent.;  the  train  is  drawn  by  a  looomolaTe  «|^P 
four  motors  permanently  connected  in  eeiiea.     T1l« 
wheels,    which   are   gearleas,   have  a  diAmettr  of 
maximum  current  from  the  line  is  limited  So  \JM 
and  the  mean  value  of  M  while  the  mot  art  an  siaitiii 
taken  as  155. 

The  tractive  effort   per   motor   rettuired   for    t^ 
3, 4901b.,    and   for   friction,    allowing  91b.    pc 
making  altogether  5,2451b.    If  we  allow  9S  per 
efficiency,  we  find  from  e^juation  (2)  that  the 
overcome  friction  must  be  equal  to  7W>  amf 
amperes  available  for  acceleration.      Tader  theat 


the  train  will  atari  up  from   nat   vilh   aa 
0*53  f.p.8*  per  second.    The  indneyMi  enrracl  I 
given  in  Fig.  %  and  the  current  otirvi 
given  in  Fig.  3. 

If  a  pulley  of  d  oeoiimetrea  diameter  ta  [ 
a  motor  of  induction  factiMr.  M,  canyiiii  a  osRvai  d  C  i 
the  Ungentt&l  force  at  the  rim  of  the  pulley  Is  pvasi  %y 


T«J^llO10^dyti«a 


Urf=-  Worn. 

r 


ihia  may  be  writlaiu 
T^MC 
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^oree  of  a  motor  mAf  thus  be  defitiod  a&  a  Force  of  M  C 
it  the  rim  of  a  pulley  lO^cm.  in  circumfereiice.  We  ah&ll 
0  the  force  factor  of  the  motor.  Thus,  in  the  prece<3ing 
rnt  ^cb  of  tbe  four  motors  miut  have  a  force  factor  of 
Eody^ncfl  in  order  to  start  up  with  an  accaleration  of 
F>.e.  per  aecoDd. 

rating  of  a  motor  in  horse- power  givee  ua  no  indication  of 
itj  to  accelerate^  though  this  may  be  the  most  important 
n  U  ii  called  upon  to  perform.  Thus^  in  the  last  example^ 
ifsa-power  of  the  motors  at  Ihe  moment  of  starting  is 
g.  In  the  problem  that  we  now  propose  to  discuss  we 
iml  it  ccnTenient  to  be  able  to  define  the  action  of  a 
in  tenne  of  a  force  unit  instead  of  a  power  unit,  and  for 
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Fio.  3. 

iFpoae  we  shall  make  use  of  the  force  factor.  We  may 
a  paaain^  that  the  power  in  kilowatts  at  any  momout  is 
by  multiplying  the  force  factor  tn  kilodynes  by  the  number 
olations  per  second.  When  a  giren  distanco  baa  to  be 
)d,  we  ojay  divide  the  whole  period  of  motion  into  two 
-that  of  acceleration,  and  that  of  uniform  speed.  For 
feeeat  we  shall  assume  that,  if  there  are  two  or  more 
1  in  the  locomotivo,  they  are  connected  in  parallel,  and 
hey  speed  up  with  uniform  aooele ration  until  full  speed  is 
ed.  From  etiuations  (6)  and  (7)  it  appears  that,  if  eTerything 


~*5        55^ 

Fio.  4. 

retnains  unchanged,    the  acoeleration   increases  directly^ 
tKa  final  speed  inversely^  m  ^^,      For  example,  if  we 

U  and  r  the  same^  we  can  increase  the  acceleration 
Qttiag  on  A  stualler  wheel,  but  we  shall  thereby  reduce 
intl  speed.  The  accelerating  period  will  then  be  imall, 
inoit  of  the  distance  wUl  be  covered  at  full  speed, 
^  other  hand,  if  we  increase  the  diameter  of  the  driving 
1  vs  shall  get  a  small  acceleration  but  a  high  final  speed, 
of  the  distance  will  then  be  covered  during  the  procese  of 
Msiiog,  and  full  spaed  may  not  be  reached  before  the  given 
ice  h^  been  traversed.  Similarly,  if  we  vary  the  velocity 
keeping  M  and  d  the  same,  we  shall  get  the  reverse  of 
tmalXM ;  or  if  we  keep  r  and  d  fixed  and  vary  M  we  shall 
yt  same  results  as  if  we  varied  the  velocity  ratio. 
f%.  4  the  horizontal  axis  represents  seconds,  and  the 
itajui  speed  in  feet  per  second.    Let  ui  suppose  that 


the  conditions  are  stuch  that  with  a  driving  wheel  40in,  In 
diameter  an  acceleration  of  l'&  f,p.s,  per  second  is  obtained, 
and  that  the  final  speed  is  30ft.  per  second.  A  distance  of 
20O  yards  will  then  be  covered  in  30  secondSf  20  seconds  being 
occupied  in  accelerating^  during  which  time  100  yards  is  covered, 
the  remaining  100  yards  being  covered  in  10  seconds  at  full 
speed.  If  now  we  replace  the  40in.  wheel  by  one  whose 
diameter  is  3Qin.,  we  increase  the  acceleration  to  2  f.p.s.  per 
second,  but  reduce  the  &nal  speed  to  22^5  f.p,s.,  so  that  it  tsl:ea 
33  seconds  to  travel  200  yards.  If  we  put  on  a  50in,  wheel  the 
acceleration  is  decreased  to  1  2  f.p^s,  per  second,  and  full  speed 
is  only  just  reached  when  the  200  yards  has  been  covered,  the 
time  being  nearly  33  seconds.  If  a  line,  such  as  »  f  in  the 
figure,  11  drawn  to  a  point  at  which  the  given  distance  is 
covered,  the  points  thus  found  by  using  wheels  of  different 
diameters  will  lie  on  a  curve.  We  shall  call  this  the  time  curve. 
In  the  figure,  dotted  lines  such  as  ft  a  represent  the  accolerating 
period,  and  dotted  lines  suoh  as  a  f  the  period  during  which  the 
motors  are  running  at  full  speed.  The  area  hafg  then  repre- 
sents the  whole  distance  cohered  in  the  time  h  g.  Time  curvet 
have  been  drawn  for  distances  of  200,  300,  400,  and  500  yarda. 
An  increase  in  the  value  of  M  or  of  v  givee  the  same  rcfiUlt  as  a 
decrease  in  the  value  of  d. 


It  is  evident  that  thetre  is  a  certain  value  of 


Mv 


for  which 


the  time  occupied  in  covering  any  given  distance  is  a  minimum. 
This  value   we  shall  now   proceed   to   find.      We  know  from 

equation  (7)  that  the  acceleration  varies  inversely  as  ^^s^*   We 
may  express  this  fact  as  follows : 


o6_t  1 


CM) 


where  Ir^  Is  a  comtant,  and  /9  ^ 


M« 


From  e<|iiatioii  (6)  we  have 

ab  =  h^ (11) 

where  k^  is  a  oonstant. 

If  D  is  the  whole  distance  in  feet  that  has  to  be  covered^  we 
have 

hencei  by  subatltutioiii  we  get 


^/J        fci 


(13) 


where  t  is  the  time  occopled.  To  find  what  value  of  ^  m&kea 
the  time  a  minimum,  differentiate  and  equate  to  nothing,  and 

we  have  f^—  ^    D,  or  bg  =  ^bh.     The  given  distance  then  is 

V 
covered  in  the  ahortest  time,  when  the  equipment  is  such  that 
the  distance  travelled  during  the  process  of  acceleration  is  equal 
to  that  travelled  at  full  speed,  the  time  of  acceleration  being 
two-thirds  of  the  whole  time. 

Substituting  for  hi  and  k^  theb  valuer  aa  given  by  equations 
(7)  and  (6)|  we  get 

It  appears,  then,  that  when  a  train  of  weight  W  tons  has  to 
be  started  from  rest  and  moved  through  a  distance  of  D  feet, 
the  tension  of  the  line  being  E  volts,  the  accelerating  current, 
c^  amperes,  and  the  internal  drop  when  running  at  full  speed, 

t/  R  volte,  the  time  oooupied  is  least  when  the  ratio  ^^  h  tliat 

given  by  equation  (14) ;  and  that  if  this  value  of  -—-is  adopted, 

M  V 
half  the  distance  will  be  covered  in  the  process  of  accelerating. 

Since  the  equation  (14)  gives  the  value  of  ^^—   for  covering 

any  distance  in  the  least  time  for  a  given  accelerating  current, 
it  follows  that,  when  the  time  as  well  as  the  distance  is  given, 
the  acct  lira  ting  current  will  be  least  when  half  the  distance 
is  covered   during  acceleration.     For,  if    any  other   ratio   of 

-^^  is  adopted  than  that  which  covers  half  the  distance  during 

acceleration,  the  time  will  be  prolonged,  and  consequently  a 
greater  accelerating  current  ret^uired. 

We  have  then,  two  conditions  to  fulfil.  First,  half  the 
diatance  must  be  covered  at  full  speed  in  one-third  the  time. 
If  we  are  at  liberty,  as  we  generally  are,  to  adjust  the  value  of 
the  resistance  so  that  the  drop  at  full  speed  is  independent  of 
M,  I?,  and  d,  we  then  have 

^  -  0*1747  ^* (15) 

where  e  is  the  induced  tension  at  full  speed,  or  the  tension  of 
the  line  minus  the  heat  drop.     It  thus  appears  that  the  ratio 

— ^  ,  which  governs  the  design  of  the  whole  equipment,  is  giviii 


652 


THE  ELECTRICAL  ENGINEER,  MAT  27,  1898. 


by  the  oonsid oration  that  half  the  distance  muat  be  covered  at 
full  tpeed  in  one-third  of  the  time. 

The  accelerating  current  can  now  be  found  from  equation  (7). 
We  know  that  half  the  diAtance  has  to  be  covered  in  two-thirda 
of  the  time  ;  this  givea  ua  the  acoeleration.     We  know  aleo  the 

f&lue  of   -— ,  and  of  W,     Hence  we  deduce  : 

a 

Ca  =  55-5^^    ....     .    (16) 
or  we  may  write  %t  onoe, 


Ca  »  318 


(17) 


If  we  know  the  retarding  forces  at  full  speed  we  can  find  the 

Mr 
current,   sinoe  — --   iji  gxed«  and  hence  we  can  obtain    the 
a 

restatanee  of  the  motor. 

For  example,  suppose  that  we  have  to  deaign  an  e^|utpment 

by   which  a  tramcar   weighing   10  tons  can  be  started   from 

rest  and  moved   through    500ft.    in    30    seconds.      We    may 

suppose,  further,  that  two   motors  are  to  be  used^,  connecter) 

in    paralL«)l    throughout  ;     tliat    the    tension    of    the    line    is 

600    volts,  and    the    drop    at    full   speed   nine   volts.     From 

equation  (15)  we  obtain  the  value  of  — ,  and  find  it  to  be 

5*15.  We  may  assume  for  the  present  that  v  is  limited  to 
4*78,  and  that  d  is  33in.  ;  hence  M-35'5.  The  maximum 
speed  is  2Sft.  per  second,  or  17  miles  per  hour.  If  the 
frictional  and  other  forces  retarding  the  motion  are  equal  to  a 
torque  of  3*580  inch-pounds  on  each  axle,  the  current  at  full 
speed  will  be  16  amperes,  and  the  resistance  of  each  motor 
0*6  ohm. 
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From  equation  (16)  we  find  the  accelerating  current  to  be  30 
amperes ;  so  that  the  total  current  at  starting  is  45  amperes, 
sssuniing  that  the  induction  factor  remains  eonstatit  through- 
out These  results  are  ahown  in  Fig.  5.  Horizontal  ordinates 
represent  time  in  seconds,  and  verti^  ordinates  speed  in  feet 
per  seoond,  and  also  amperes.  The  accelerntion  is  1*25  f.  p. s 
per  second,  and  can  be  kept  constant  until  the  starting  rheostat 
IS  all  out.     The  speed  at  which  this  takes  pbce  can  be  found 

frooi  equation  (6),  by  inserting  the  known  value  of     /'and 

d 

putting  E-500,   R-06,  C=46.      We  find  that  the  speed  is 

24 '2  f.p  S.4  or  97   per   cent,   of   the  final  s]^>et*d.      The   error 

involired  in  assuming  that  the  acceleration  is  constant  up  to  full 

•peed  does  not  amount  to  1ft.  of  distance.     From  the  figurv 

w«  iM  that  half  the  dbtance  is  covered  in  20  seconds  during 

the  process  of  accelerating,  and  the  remaining  250rt.  is  covered 

at  full  speed   in  10  seconds.     The  whole  area  of  tho  curve, 

pabe^  represents  500ft.     The  maximum  current,  45  ampores, 

IS  oonstant  up  to  the  point  a,  when  the  starting  rho«jetat  is  all 

out.     This  is  shown  by  the  current  curve.     At  the  point  e  on 

this  curve,   corrvspondinK  to  tho  |^N>int  a  on    the   aoclerati«>n 

curve,  the  curn^nt  will  rapidly  diminish  ;  the  form  of  the  curve 

has  been  calculated  and  plotted  in  the  figure. 

Wo  munt  now  consider  th«  intiuenee  of  series  winding  on  tho 

curves  of  ourront  and  acceleration.     In  Fig.  6  let  values  of  the 

current  bo  measured  horir.on tally,  and   values  of  tho  induction 

factor  be  measured  vertically.     Take  u  h  e*\Mm\  to  15  amperea^ 

and  set  up  /»  ^  Of^ual  to  55  5  on  the  vertiod  seals*     Then  6  is  a 

P4)int  on  the  induction  curve  of  the  motor     For  whatever  are 

the  values  of  M  for  large  currents^  tho  valuo  of  M  for  15  amperes 

must  be  35 '5  In  order  that  the  motors  may  run  at  the  rci^uired 

i»t#  at  full  speed*     Take  a  9  ec^ual  to  the  maximum  current. 


45  amperes.     Produce  11  6  to  cut  a  v^rtaoal  111* 

The  greatest  possible  induction  factor  iIm 
45  amperes  is  given  by  ij  e,  equal  to  106  no  dwl 
the  induction  curve  of  a  senes- wound  mote 
to  the  axis  of  current,  though  it  may  be  a 
throughout  the  origin  if  no  part  of  the  ! 
circuit  is  magnetised  over  the  bend  of  tfte  1 
We  have  shown  in  this  case  that  the  indn 
through  the  point  6  ;  hence  the  groaiast  _ 
for  these  motors  is  found  by  making  thm 
straight  line  passing  through  K  giving  us  a  1 
factor  of  106. 

Our  calculations   hitherto   have  sbowa    a 
must  have  an  induction  factor  of  36^  al  15 
the  maximum  current  at  starting  must  \m  46 1 
not,  however,  determined  the  value  of  tlltl 
45  amperes.     .111  we  know  is  thai  if  M  is  < 
35  5  for  all  currents,  we  shall  cover  tlie  gif 
given  time.     It  is  clear  that  there  are  an 
possible  induction  curves,  all  passing  tbrotnlil 
diSerent  values  of  I^I  for  45  amperea.  all  Ml 
one  of  these  curves  would  comply  with  thm 
time  and  distance,  but  we  shall  see  that  wm 
so  good  from  the  point  of  view  of  economy  < 

When  the  maximum  current  to  be  oarritd  1 
the  weight  increases  nearly  in  proportion  to  I 
for  that  current.      We  shall  assume  that  fo 


4300 


^nch 


weight  is  given  by  k  times  ths  indootion  I 
where  k  is  siime  constant.     Hoooa,  ol  all 
might  be  chosen,  that  given  by  it  ^  e  will 
weight     Let  us  suppooe  that  llie  mctkal 
Hoace  and  cost  limit  the  weight  ol  tliit  bmM 
rhat  maximum  value  of  M  for  46  aaiptfta  ii  ^ 
IS  amperes.    The  tndttetioii  dwre  as«st  Hi 
points  a  b  /;    lot  tliM  ftirve  a  li  f  ia  ilia 
chosen*    From  0  i»  carve  w»  m 

giving  the  total  t<  •  ,  IMm  for  all  |^ 

this  is  drawn  at  d  j),  honj»»ntal  ordinAtea  { 
pounds  on  each  motor  axle^  and  veitios] 
(>er  second*      By  deduodng  froB  IIm 
this  curve  the  torque  roqutM  lo  oveipcMMl 
we  obtain  a  curve  of  tonjue  atmHabla  lor 
curve  is  reproduced  at  I  k  in  Ftig.  5  ;   1%  ooli 
25ft.  per  seooad. 

We  oan  now  eonstiiict  the  arMafwtimi 
wound   motors.      Th»' 
pounds.     DiBducting  7;;  tlia  ' 

assumed  to  remain  cuuiLini  ai  all   sinaala, 
aooeleration  of  3*12  fp.a.  p«r  soeoM--«ior 
obtained  when  M  was  eonstasti     Th^ 
the  rheostat  is  all  out  b  12'1  tpcl. 
about  four  seconds,  and  is  sbavn  by  Uit  ] 
the  aooeleration  is  ponsianu     Tho 
curve  be;ron4  this  point  has  b«io  foiuid  t^  1 
and  cjntiuued  up  to  the  Doint  at  wkieb  II 
with  a  plamroeter,  is  et^uiu  to  a  dIatMiao  of 
27 '5  seconds  from  tho  motnenl  ol  ilai 
has  also  been  drawn.    The  naxiaiitfli  1 
seconds,  after  which  limo  the  c«ma 
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«®y  time  being  obtained  from  tbe  acceleration  curve  by  using 
aquation  (6).  An  examinatiaii  of  the  cuTves  in  Fig«  5  showfl  th%t 
tile  effect  of  increftaing  the  inductton  factor  by  aori^  winding 
hAa  been  to  decreafie  aUghtly  the  time  required  to  cover 
the  giTen  diatance,  the  saving  of  time  in  this  ca«e  beiog  2'S 
aocopda.  If  we  compare  the  acceleration  curvaa  for  the  conatant 
and  vAiiable  induction  factors,  w&  ah  all  see  that  the  aeriea- wound 
mot^r  gaiaa  in  difltance  up  to  the  point  at  which  the  carvea  croia 
one  another,  and  after  this  point  losea  in  diatance.  If  the  distance 
^ned  is  equal  Ui  that  loit,  there  will  he  no  diflTerence  in  the 
time  required  to  cover  a  given  distance.  Thia  may  often  happen. 
The  form  of  the  acceleration  curve  depends  upon  that  of  the 
curve  of  aceeleratinjir  torque.  If  thii  ia  nearly  straight  between 
k  and  /  the  acceleration  curve  will  rise  up  ateeply,  and  the  gain 
ia  time  may  be  considerable.  If,  on  the  other  hand*  the  torque 
mrve  ig  very  much  hent  the  acceleration  curve  will  bend  over 
iftpidly«  and  the  leriea- wound  motor  will  take  a  longer  time  to 
eover  the  given  distance  than  one  with  constant  induction  factor. 
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The  form  of  the  torque  curve  dependa  on  that  of  the  indue- 
ti<m  curve.  Hence,  the  straighter  we  can  make  the  induction 
curve  the  ahorter  will  be  the  time  required  to  cover  the  given 
distance*  A  ratio  of  maximum  to  minimum  induction  factor  of 
2  to  1  ia  very  commonly  obtained,  and  in  such  a  case  the 
leriei- wound  motor  may  show  a  gain  of  5  to  10  per  cent,  in  the 
time  occupied.  We  have  here,  then,  a  reason  why  the  induction 
carve  should  he  aa  straight  as  posaihla.  The  energy  expended 
ifi  covering  the  given  distance  ia  shown  in  each  i^se  by  the 
area  of  the  current  curve,  A  glance  at  the  diagram  is  sufticient 
to  show  bow  great  a  saving  is  effected  by  the  use  of  the  aeries 
winding. 


The  two  current  curves  have  been  reproduced  in  Figs,  7  and 
8.  If  we  multiply  the  vertical  current  ordinates  by  the  tension 
ef  the  line,  we  may  take  these  to  represent  waits  instead  of 
amperes.  At  the  point  f  the  whole  of  the  energy  is  being 
expended  in  heat,  I'he  heat  loni  at  any  point  may  be  calculated 
by  finding  the  speed  and  the  reatatance  m  the  circuit,  and  then 
multiplying  this  h^  the  square  of  the  corresponding  current.  If 
the  heat  watts  ia  divided  by  the  tension  of  the  line,  we  obtain 
the  part  nf  the  total  current  that  represents  the  losa  due  tu 
heat.  When  the  current  representing  the  beat  loas  has  been 
dedoetrd  from  the  total  current  at  any  initant,  the  remainder 
repreaenU  the  expenditure  of  energy  in  producing  acceleration 
and  overcoming  train  resistance.  The  proportion  of  these  two 
can  be  obtained  from  the  curve  of  total  tort^ue,  since  that  tells 


us  how  much  is  bein^  used  for  accelerating,  and  how  muoh  for 
overcoming  train  resistance  at  any  speed.  The  curves,  o  a  and 
0  d  in  Figs.  7  and  8,  have  been  constructed  in  this  way,  thus 
dividing  the  whole  area  into  three  portions,  rejiresentin^  respec- 
tively the  energy  used  in  heating,  m  accelerating,  and  in  over- 
coming train  resistance* 

In  comparing  the  two  diagrama  we  see  that  the  areaa  giving 
the  energy  used  in  overcoming  friction  must  be  the  same,  for 
the  distance  ia  equal,  and  so  ia  the  frictiona]  reaistance  to  motion. 
Tn  this  case  the  energy  thus  expended  is,  by  calculation,  109 
thousand  foot-pounds.  Hi  nee  the  final  speeds  in  the  two  cases 
are  respectively  25ft,  and  23  2ft.  per  iecond,  the  kinetic  energy 
for  the  motors  with  constant  and  variable  induction  factor  will 
bear  to  one  another  the  ratio  of  the  s^^uares  of  these  numbers. 
The  values  are,  by  calculation,  109  and  88  7  thousand  foot- 
pounds. There  is  thus  a  small  gain  in  favour  of  the  series^ 
wound  motors,  owing  to  the  fact  that  the  final  speed  is  less 
than  with  the  motors  with  constant  induction  factor. 

It  ia,  however,  when  we  come  to  consider  the  areas  represent- 
ing the  heat  loaa  that  we  see  wherein  lies  the  great  advantage 
of  the  series  winding.  The  energy  expended  in  beating  with 
the  motors  having  constant  M  is  more  than  five  times  that 
expended  with  the  aeries- wound  motors,  the  actual  values  being 
52 '2  and  169  thousand  foot-pounds  respectively.  Examination 
of  the  diagram  showa  that  the  area  giving  the  heat  loss 
is  very  nearly  one-half  of  the  area  of  the  current  curve  up 
to  the  point  at  which  the  starling  rheostat  is  all  out.  Now  the 
effect  of  the  series  winding  ia  to  reduce  the  time  during  which 
the  starting  rheostat  ia  in  the  circuit.  And  this  reduction  ia 
brought  about  in  two  ways  :  (1)  the  speed  at  the  point  when 
the  rheostat  ia  all  out  is  reduced  in  direct  proportion  as  M  is 
increased  i  (2]  the  increase  in  the  initial  acceleration  sets  back 
this  point  still  further.  Thus,  in  Fig.  5,  the  point  a  gives  the 
moment  when  the  rheostat  is  all  out  with  constant  M,  The 
speed  ia  24'2  f.p.s.  If  M  at  the  start  is  doubled,  owing  to  the 
use  of  series  winding,  the  speed  is  reduced  to  12 '1  f.p.s.,  and  the 
point  ij  then  still  further  set  back,  so  that  the  time  is  reduced 
from  20  seconds  to  4  seoonds.  Since  the  speed  when  the  starting 
rheostat  is  all  out  varies  nearly  inversely  as  M,  ai,d  the  initial 
acceleration  varies  nearly  directly  as  M,  the  area  giving  the 
heat  loss  varies  nearly  inversely  as  the  si|uare  t>f  the  induction 
factor  at  the  moment  of  starting.  By  increasing  the  induction 
factor  indefinitely  we  could  reduce  the  heat  loas  to  that  due  to 
the  resistance  of  the  motor  only  \  in  other  words,  we  could  do 
without  the  starting  rheostat  altogether.  The  reason  why  we 
are  unable  to  do  thia  ia  because  the  maxiuium  possible  value  of 
M  is  determined  by  the  f(>rm  of  the  induction  curve.  Thus,  we 
have  seen  in  Fig.  6  that  in  this  case  the  greatest  possible  value 
of  M  ia  106,  If  the  weight  involved  in  using  thia  value  of  M 
were  not  an  objection,  we  could  reduce  the  heat  loss  to  15,000 
ft>ut- pounds.  8uch  a  value  for  M  wouldn^  however,  be  inadmta&ible, 
fin  account  of  the  cost  of  oonairuction  and  the  space  taken  up, 
and  we  have  tn  be  content  with  a  low  two  or  three  times  this 
amount.  ' 

A  reference  to  Fig.  5  shows  that  the  points,  such  as  a  and  rjr, 
where  the  rheostat  is  all  out  lie  on  a  curve  passing  through  the 
origin.  This  curve  is  nearly  a  parabola,  whose  horiKontal 
ordinate  varies  inversely  as  M^  It  is  thus  evident  that  the  more 
the  heat  loss  is  reduced,  the  greater  will  be  the  increase  in  M 
ret^uired  to  effect  any  further  reduction,  so  that  there  is  a  point 
at  which  it  is  not  worth  while  increaaing  the  weight  of  the 
motor,  the  saving  effected  not  being  large  enough  to  compensate 
for  the  disadvantages  of  the  heavier  motor.  The  following  table 
shows  the  expenditure  of  energy  in  foot-pounds  in  the  two  cases  : 

Con  slant  induction    Variable  induction 
factor.  factor. 

Feracceloratioa lOSxlO'     ....,.-,.      S8*7k10* 

For  train  resistance 109  x  1(F     lOS-OxK^ 

For  C-  R  loss Itl9>c  1(P    32i2K  ICF 

mi^\^^    .,,.,....    *229-flxltf« 

The    expression    ^*  train    reaistance ''    means    here    all  forces 

opposing  the  motion,  including  those  due  to  the  friction  of  the 
gearij^g  and  the  torque  lost  in  the  motor  itself- 

Ref erring  once  more  to  Fig.  6^  we  have  seen  that  the 
induction  curve  of  the  motors  must  pass  through  the  point  &, 
and  that  if  the  maximum  value  of  M  is  limited  to  71  the 
induction  curve  must  be  bent  so  as  to  nass  through  the  point  f* 
If  now  the  velocity  ratio  employed  can  be  increased,  in  tne  ratio 
of  71  to  106,  or — what  would  come  to  the  same  thing— if  the 
diameter  of  the  driving  wheel  can  be  decreased  in  the  same  ratio, 
the  induction  factor  at  15  amperes  must  be  reduced  to  23' 3,  so 
that  the  final  speed  may  remain  unaltered.  Let  h  k  equal  23 '8 
on  the  M  s^e.  It  follows  that  a  straight  line  through  a  and  k 
will  cut  the  vertical  line  through  g  at  f,  where  qj  is  equal  to  71 
on  the  M  scale.  We  have  thus  made  our  induction  curve  pass 
through  the  point  of  maximum  M  for  45  amperes,  and  a  kh\A 
the  best  induction  curve  from  the  point  of  view  of  economy. 
VVe  have  done  fbis  by  simply  increasing  the  velooity  ratio  and 
idtering  the  inclination  of  the  induction  curve  to  the  axis  of  the 
carrent.    Thi*  inoUnatioii  wiU  depend  upon  the  permeance  Qf 


p 


thm  air-^p  if  tha  iron  drcutt  in  unlettered,     Henoe  by  rightly 

proportioniDg   the  gap  and  the  velocity  ratio  we  can  ootain 

reaulti    approacbing    very    nearly    to    the    greatodt     poeeible 

e  t  d 
•cooomy.     Since   h  k  in  Fig.  6  ia  equal  to  0'1747      — ,  and 

T  D 
ah  l»  equal  to  2*03  - —   (T   being  the    retarding    force    in 

ponndi  at  the  car  axle),  the  tangent  of  the  angle  k  a  h  is  gi?en 


by  tuikah  =^  0*066 

I 
Hence  wo  can  write, 

p  A  Sjy^baSxlO*  X 


TD'^r 


(18) 


(19) 


where  p  is  the  numerical  constant  defined  in  line  6,  A  is  the 
nuntber  of  surface  conductors,  S  ia  the  number  of  turns  per 
pole  in  the  aeries  winding,  each  carrying  the  whole  current,  and 
9  ii  the  permeance  of  each  polar  gap  in  centimetres.  It  will 
generally  happen  in  practice  that  the  weight  limit  requires  a 
velocity  ratio  that  is  unattainable  even  with  the  largest  values 
of  d*  We  have  here  a  difficulty  that  influences  greatly  th© 
design  of  railway  motors  when  spur  gearing  is  employed— 
namely,  the  limited  clearance  between  the  gear  wheel  and  the 
ground.  We  have  to  get  the  largest  value  of  r  with  the  smallest 
valne  of  d.  It  is  obvious  that  the  greatest  possible  ratio  of 
I?  to  d  is  determined  simply  by  the  clearance.  If  single- 
reduction  gearing  is  used,  the  largest  ratio  of  v  to  d  is  limited 
by  the  number  of  teeth  in  the  pinion  for  a  driving  wheel  of 
given  diameter.  For  example,  let  us  take  a  drivmg  wheel 
^in.  in  diameter*  If  the  clearance  between  the  casing  of  the 
gear  wheel  and  the  level  of  the  raU  is  limited  to  4|in.,  we 
cannot  get  more  than  67  teeth  in  the  gear  wheel  If  the  least 
number  of  teeth  in  the  pinion  is  14,  the  velocity  ratio  is  limited 
to  4*78,  and  the  ratio  of  u  to  ci  is  limited  to  0  145.  These 
dimeniiooa  and  numbers  are  taken  from  the  standard  street 
railway  eqaipment  made  by  the  General  Electric  Company. 

In  our  example,  if  the  driving  wheels  were  33in.  in  diameter, 
the  velocity  ratio  rei:}uired  to  get  the  better  results  would  be 
7'15.  This  would  be  impossible  with  single-reduction  spur 
gearing.  We  should  therefore  have  to  use  a  smaller  value  of  v 
than  the  best.  II  the  series- parallel  controller  is  used,  the 
maximum  current  from  the  line  at  the  moment  of  starting  is 
reduoed  by  one  half.  Since  the  current  per  motor  is  the  same 
as  with  the  parallel  controller,  the  acceleration  will  be  unaltered. 
The  motors  can  be  held  in  series  until  the  speed  is  5*7  f.p.s.; 
the  result  then  is  to  reduce  very  nearly  by  one-half  the  expendi- 
ture of  energy  due  to  heat.  In  estimating  the  energy  required 
to  cover  any  distance,  we  may  generally  assume  that  the  eifect 
of  series- parallel  control  is  to  halve  the  heat  lost. 

As  an  illustration  of  the  application  of  these  principles  to 
the  heavier  class  of  railway  work  we  may  take  the  Metro- 
politan Elevated  Railroad  of  Chicago.  Particulars  of  this 
railway  have  been  given  by  Mr.  M*  H.  Gerry,  and  may 
be  found  in  a  paper  published  in  the  Proctedirtgs  of  the 
American  Institute  of  Electrical  Engineers  for  1897.  The 
rolling-stock  consists  of  motorcar  and  passenger  cars.  The 
former  measure  47ft.  in  length,  and  weigh  62,0001b.  when 
fully  loaded.  They  are  mounted  on  locomotive  trucks,  with 
driving  wheels  53in.  in  diameter,  the  velocity  ratio  being  3*18. 
One  truck  of  each  motorcar  is  equipped  with  two  motors. 
The  paMeng«r  oan  are  47ft.  in  length,  having  trucks  fitted 
wilh  30in.  wheels,  and  weigh  46,0001b.  when  fully  loaded. 
IVaifia  of  two,  three,  and  f<^»ur  cars  are  made  up  according  to 
the  demands  of  the  trathc  at  dilTerent  hours.  We  shall  consider 
a  train  of  one  motorcar  and  three  passenger  cara,  weighing  tn 
all  90  tons.  We  shall  take  the  case  of  two  stations  separated 
by  a  distance  of  2,500ft.  of  level  track,  and  consider  first  the 
elTeot  of  the  period  during  which  the  brakes  are  bein^  put  on. 
If  the  distance  oovered  during  the  period  of  retardation  beace 
to  the  time  occupied  the  same  ratio  as  the  whole  distance  to  the 
whole  time— i.e.,  if  the  mean  speed  during  retardation  is  equal 

to  the  schedule  speed— the  value  of  —/  will  be  independent  of 

d 

the  time  during  which  the  brakes  are  on.     For  this  quantity 

de(>ends  onlv  on  the  ratio  of  i  to  D,  and  by  our  supposition  this 

is   unaltered  by  the  length  of   the  relaxation  period.      The 

ixal  ineed  will  iherafora  be  unaltered,  and  hence  the  enenpr 

tiptoaed  in  aooderating  will  be  independent  of  the  rapidity  of 

stopping.     Again,  the  aooolttrating  current  varies  as   --,  hence 

it  will  decreaae  a«  i  Jncroattl  i.i.,  the  accelerating  current  will 
decreaae  with  the  timeooonpied  in  braking.  But  the  work  done 
in  heating  will  be  nearly  the  same,  since  Ca  constitutes  by  far 
the  greater  proportion  of  the  whole  starting  current.  The  energy 
■peol  in  overooming  friction,  however,  will  increase  with  tM 
owtuioa  dutififf  which  the  motors  are  working,  but  the  amotmi 
el  JnifMii  wifl  $«tieimUy  be  a  amall  proportion  of  the  whole 
mmf  lIliM  ^pMll.  If «  Uiao,  ^hm  mma  speed  of  retardatii>n  is 
Mnilo  tlM  aobtdiiltt  tpeed,  we  may  determine  the  time  occu- 
pM  Mid  felM  diatMioe  omrered  during  the  retanblioil  period 


simply  with  reference  to  the  ability  of  the  btmktt  te  iCeip  lis 
train.  In  the  case  before  us  we  shall  allow  20  maamiiB  atti 
500ft.  for  retardation,  leaving  2,000ft.  to  bt  eofWl 
80  seconds.  The  tension  of  the  line  k  600  ToHa*  1 
drop  at  full    speed  ii  limited    to    fift  folli«    w»  iai 

e«iuation(15)  that  —  must  be  3*46.     If  we  adofii  Um  ss 

d 
valuee  of  «  and  d  we  get  M=36'9.  From  ibe  i  walla  of 
made  on  this  line,  the  retarding  forces  at  15  mika  ao 
including  gear  friction ,  amount  to  15*6lb.  per  Um  el  lei 
6141b.  horizontally  per  motor.  Hence  tlie  comni  a4  Ml 
will  be  63  amperes,  and  each  motor  moat  ha;fa  m  f^idii 
of  0*0795  ohm.  The  train  reeistanoe, 
amounted  to  4501b.  per  motor.  We  hava 
on  the  induction  our\'e — namely,  M=>  35*9  lor  63  aaifvna.  fi 
Fig,  9  horizontal  ordinatea  repreaeot  corfaal,  aiM  vsitisit 
ordinates  valuee  of  M.  Take  a  point,  a,  giving  M=3S"9faf  6} 
amperes. 

The  accelerating  current  u  found  from  ocimitrm  (6)  lo  te  fli 
amperes.  If  the  induction  factor  at  the  stact  ia  iwifli  tJMi  it 
full  speed,  the  current  then  required  for  frioCioii  koQ^Af 
amperes,  so  that  the  total  current  at  ttaftin^  jPMt  la  Wt 
amperes,  and  the  correapondixig  induction  faotorTSl  This ||iv 
us  a  second  point  on  the  mdnotion  corva^  and  m  plotl#d  at  Itiili 
figure.  We  shall  suppose  that  A  ia  the  beat  eunra  lliat  eai  b 
obtained  pausing  through  the  given  points^  Tlia  dJiyairf 
current  and  acceleration  with  motors  having  A  aa  thatf  "  ^ 
tion  curve  are  given  in  Figs.  10  and  11,  and  are  dimwn 
linee.  The  time  taken  to  cover  2,000ft.  is  78 
saving  of  two  seconds  being  due  to  the 
speed  is  37*3  f.p.s.>  but  is  not  reached,  tha  hjghaat  ifiai 
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or  23*6  milea  an 
per  second.     The 


hour.     Tha 
is  1*27  f. p. s.  per  second.     The  induction  eorvt  tar  Ik* 
actually  used  is  given  at  B  in  Fig.  9,  and  tha  cnrraa  of 
tion  and  current  for  these  motors  are  shown  tn  F%i»  10 
by  dotted   lines.      The  brakaa  ware   applied  al  ^bm  \ 
Tl  seconds,  when  1,930ft.  had  baan  oovarad*  and  tba 
distance  of  570ft.,  making  no  the  total  of  2,50011.  w 
in  27  seconds,  making  the  whole  time  104  iannaili     na 
larities   in   the  current   curve  are  the  raMit  of 
handling  of  the  controller.     The  motor*  take  380 
at  the  moment  of  starting,  and  are  allowed  to  ipaad  mp  ttl 
for  10  seconds  after  th6  starting  rheoalat  ia  all 
thrown  into  parallel,  the  current  par  molor  ia  330 
660  from  tha  line.     Moraoatafnl  ouuiipalatiaii  ol  llw 
would  have  elfeotad  a  bellar  start. 

We  have  already  aoen  that  tha  loiot  of  a  OMlar  m^  W 
veniently  expressed  aa  tha   prodnol  of  Una  awrattt  aad 
corresponding  induction  facti^r,   Sinca  tli#  ofdiftaftaa  fal  ft 
giving  the  induction  curve  represent  cttftanl 
a  curve  of  e<iual  foroe  k  a  Inrperbola.  In  F^  Otibopoisi  4 
sents  an  induction  factor  of  72  for  a  ourraot  uf  857  ampM 
other  words,  the  foroa  fiMtof  rantlirad  to  alait  n|»  with  aa 
tion  of  1-27  f.p.s.  par  laooiid  ia  1S*S  kfledTnaa.     II  ww  4imi 
h>'perbohi  through  Uia  point  h  it  will  eui  tlM  '    ' 
at  a  [>oint  giving  the  ourraot  that  the  motofa  fai 
take  in  order  to  get  an  aeoakrafeion  of  1  *27  f.p^a. 
eurrent  thus  found  is  360  ampafaa.   An  inapeelioii  el  l^ 
tion  curves  in  Fig.  10  shows  that  the  aooelocila 
test  is  rather  greater  than  that  oMainad  bf 
the  current  ia  380  amporas.    The  azparinaQti 
is  somewhat  irregolar,  and  tJia  afraamaai  ia 
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MOTOR  VEHICLES  FOR  HEAVY  THAI 

The  trials  at  Liverpool  of  beairy  molor 
which  have  been  organiaod   by  the   8dl-l 
Traffic  Association    commeiiced   oo  Tu< 
are  not  yet  completed.     Knoagh  h&a*  bowel 
alreacly  showii  by  the  first  two  days*  worii 
good  indication  of  the  results  of  the  wboh 
lorries  are  under  trtaL     Ooe,  by  Ibe  Tho 
Steam  Carriage  and  Wagon  Coi£ipany«  to  i 
tons,  and  one,  by  the  same  6rm,  to  cany 
a  half  tons ;  one,  to  carry  two  tODS,  by  tb 
Fuel  Engineering  Company  ;  and  one,  to 
tons,  by   the   Lancashire  Bteam   Molor  0 
All  these  vehicles  are  of  very  creditable 
a  great  advance  upon  anything  hithe; 
this  country^  and  in  several  respects 
thoise  which  entered  and  went  so  creditably 
the  French  trials  last  year  from  VeraaiUea* 
by  the  Automobile  Club  de  France.    The 
all  are  of  the  water-tube  class,  those  of  the 
croft  lorries  being  of  iiaite  a  different 
the  firm  have  hitherto  used.    They  are  vi 
upright  tubes  arranged  iu  a  circle  rouQd  tbi! 
and  communicating  with  a  circular  w 
the  bottom  and  a  water  and  steam  cbami 
Coal  is  used  as  fuel  and  a  pressure  of  te' 
pounds   carried »      Enclosed    borisoiital 
engines  are  used,  and  the  power  is  OOO' 
the  crankshaft  by  double  helical  gear  to  m 
shaft,  and  thence  to  the  driving  wheeti  by 
silent  chains.     The  five*ton  lorry  is  a  ux^ 
vehicle,  the  engine  and  boiler  being  on  a 
bogie  frame,  which  carries  the  fore  end  of 
which  runs  on  two  rear  w^heeU,    Tbe 
are  of  wrought  iron.    The  dteam  from  tba 
passes  into   a  tubular   air   eoudensejr  on 
over    the   front    part.       Thi-    lorry  of  lb 
Fuel   Engineering  Company  has  a  rertical 
boiler   in   front  of  the  vehicle  and  driver, 
horizontal  engines  below  the  lony,  wfakk 
wheeled,  are  compound,  and  work  mlh 
two  hundred  pounds  per  square  inch 
steam   is  sent    into    capacious  water  • 
ordinary  lamp  petroleum  is  used  as  fueL 
gear   is   used,   the  power  being  ooDTCjed 
countershaft    to    the    driving    wheeb    hf 
working    in    internal     toothed    riofc* 
fastened   by  strap   belts  to  every  spoka 
the    rings    for    band    brakes.      The 
Lancashire  Company  is  fitted  with  a  v^ 
of  the  fire-tube  type,  oil  fuel  being 
pressure  of  two  hundred  pounds 
conveyed  from  the  crankshaft   by  silent 
outer  ring  of  the  comi>ensating  gesiT  on  the 
shaft,  m\A   from   this    to   the  road  wl 
are    of    wood*     by    similar    but    largei 
The  route   traversed  included  the  steep 
of    Liverpool,    but    no    very    steep 
where.     The  average  Speed  required   ia 
per  hour  for  the  two-ton  locries  and  fbiir 
those  above  that  load,  Ifaeee  averaifea  na 
speed    on     levels    of    a    good    dsiil 
the   speed  made  by  the   Liquid  Fuel 
vehicle    was    much  above  that  reqi 
perfurmamce   of   the    several    Ioctim   oh 
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Wednesday,  it  may  be  said  that  the  trials 
)  shown  that  the  small  light  high-class  boilers 
loyed  are  fully  capable  of  providing  an  ample 
)ly  of  steam  to  the  little  high-speed  engines 
loyed  for  this  heavy  class  of  vehicle.  It  may 
be  said  that  the  higher  class  of  lighter  gearing, 
^mpared  with  traction-engine  practice,  may  be 
jssfally  used  when  every  care  is  taken  to  keep 
veW  covered  and  running  in  oil.  Of  all  this, 
jver,  much  remains  to  be  said,  which  we 
leave  to  another  impression.  Meanwhile, 
jver,  it  may  be  noted  that  the  wheels  of 
ihe  lorries  showed  that  the  makers  have 
a  good  deal  to  learn  relating  to  the  con- 
ition  of  wheels  suitable  for  the  carrying  of 
y  loads  and  performing  the  work  of  propulsion. 
he  wheels  gave  way  more  or  less,  and  even  the 

of  those  used  as  drivers  proved  insufficiently 
ig,  those  not  used  as  drivers  being  much  less 
sed  or  damaged.  Some  of  the  traction-engine 
era'  experience  will  have  to  be  applied  in  this 
2ct,  and  much  may  be  learned  from  the  practice 
e  makers  of  the  wheels  of  the  heavy  Liverpool 
B-hauled  lorries.     The  latter,  however,  are  all 

at  less  than  half  the  speed  required  by  the 
lations   from   these   self-propelled    vehicles,   or 

these  would  have  to  be  much  heavier  than 

are  and  much  more  frequently  in  the  repair 
I.     The  heavy  load  and  the  heavy  hammering 

the  badly-paved  roadways  of  some  parts  of 
jrpool  and  the  county  roads  of  the  route 
D  in  the  trials,  will  smash  anything  that  man 

make  at  the  speeds  attempted.  Many 
s  of  these  roads  are  a  disgrace  to  any 
munity,  and  the  great  carrying  concerns  of 
jrpool  must  be  wonderfully  blind  to  their  own 
to  the  public  interest  if  they  allow  the  present 
5  of  the  roads  to  continue.  Until  these  roads 
3etter,  it  is  futile  to  talk  of  haulage  by  motor 
cles  at  any  speed  greater  than  that  observed  by 
beavy  lorries  and  drays  hauled  by  horses.  This 
D8  that  the  advantages  mechanical  vehicles  offer 
mpossible  of  realisation  in  and  round  Liverpool, 
mechanical  road  transport  question  is  a  road 
tion,  and  so  long  as  the  roads  are  such  as 
Id  disgrace  even  an  uncivilised  population,  the 
roved  and  cheapened  road  transport  must  remain 
Deyance. 


OORRESPONDENOE. 

"  On«  man'f  word  li  no  man'i  word 
Juttee  D««da  that  both  b«  heard." 


INVENTORS^  CREDITS. 

R, — In  your  leading  article  in  this  week's  issue  you  are 
enough  to  recall  my  labours  in  clearing  up  disputed 
0  in  the  history  of  electrical  and  telegraphic  discovery, 
add  :  "  Many  people,  however,  are  still  doubtful  as  to 
alidity  of  Mr.  Fahie's  contention.*' 
by  I  ask  what  are  the  points  as  to  which  people  are 
ioabtful  ?  In  my  "  History  of  Electric  Telegraphy  to 
"  I  have  given  chapter  and  verse  for  every  important 
nent,  and  in  the  preface  I  asked  my  readers  to  point 
ay  errors,  either  of  omission  or  of  commission,  that  I 
sorrect  them.  No  one  has  done  so ;  indeed,  from  my 
kher's  account  of  sales,  very  few  people  have  done  me 
^iKHir  of  reading  my  book  at  all. 
A  afraid  they  find  it  easier  to  repeat  one  after  another  I 


the  old,  old  fictions,  as  that  "Bishop"  Watson  first  discovered 
the  earth  circuit ;  that  "  Bishop "  Watson,  Franklin,  and 
Yolta  all  suggested  electric  telegraphs;  that  Bomagnosi 
discovered  electromagnetism  18  years  before  Oersted,  and 
that  Oersted  knew  it  and  yet  annexed  all  the  honour ;  that 
Steinbeil  first  discovered  the  earth  circuit  for  current 
electricity;  that  Morse  dashed  off  his  telegraph  as  a 
going  concern  on  board  the  ship  "  Sully  "  in  1832 ;  that 
Whoatstone  first  proposed  submarine  cables  in  1840  ;  that 
Wheatstone,  again,  and  Morse  invented  the  relay,  and 
that  Edward  Davy  and  Prof.  Henry  didn't ;  that,  in  short, 
Wheatstone  and  Morse  did  everything  by  their  own 
unaided  senius,  and  that  Davy,  Cooke,  Bain,  Henry,  Vail, 
Gale,  ana  others  were  of  no  account — mere  assistants,  or 
mechanics,  or  professors;  and  many  others  of  the  same 
kind.     Verily,  superstitions  die  hard. 

I  need  hardly  say  that  1  cordially  subscribe  jour  remarks 
as  to  old-timers  being  urged  to  write  their  memoirs,  or,  as 
the  French  so  well  call  them.  Aides  Mhmoirs  pour  servir  (i 
rhiHoire,  I  have  written  to  two  "  old-timers "  myself  in 
the  sense  you  suggest,  but  one  simply  won't,  and  the  other 
can't,  as  he  has  kept  no  diary  or  notes  ! — Yours,  etc., 

Jersey,  May  21,  1898.  J.  J.  Fahie. 


ELECTRICAL    ENGINEERS    (ROYAL    ENGINEERS) 
VOLUNTEERS. 


The  following  is  the  full  text  of  the  new  circular  issued 
by  the  above  corps  which  was  referred  to  in  the  "  Notes"  of 
our  last  issue  : 

The  headquarters  of  the  corps  are  at  13,  Victoria-street, 
Westminster.  The  uniform  will  be  same  as  that  worn  by 
other  Royal  Engineer  Volunteers,  with  such  modifications 
as  the  War  Office  approve.  Uniform  will  be  supplied  free 
to  members.  The  corps  will  be  armed  with  the  Lee- 
Metford  rifle.  The  training  is  divided  into  two  kinds — 
military  and  technical.  The  military  work  consists  of 
infantry  drills,  musketry,  etc.  The  technical  work  includes 
every  application  of  electricity  to  war,  with  the  exception 
of  telegraphy,  and  such  other  work  as  will  be  useful  to 
an  electrician  or  engine-driver  in  carrying  out  his  duties, 
such  as  signalling ;  fitting,  loading,  priming,  and  connect- 
ing up  submarine  mines  ;  a  certain  amount  of  boat  work, 
and  knotting,  splicing,  etc.  This  work  will  be  carried  out 
partly  in  London,  but  mainly  at  defended  ports. 

In  order  to  become  efficient  each  member  must  attend  a 
continuous  training  at  a  defended  port  for  at  least  eight 
days  each  year.  In  addition,  12  hours'  technical  work  must 
be  done  each  year.  For  this  purpose,  each  working  day— after 
the  first  eight — of  the  continuous  training  counts  as  six  hours; 
each  half-day,  four  hours.  Or,  these  drills  may  be  done  in 
periods  of  1,  1^,  2,  2^,  3,  and  3^  hours.  The  capitation 
allowance  is  £4.  For  each  of  the  eight  days  of  the  con- 
tinuous training,  an  allowance  of  5s.  per  member  in  camp 
is  paid  to  the  corps.  This  allowance  will  be  primarily 
devoted  to  the  maintenance  in  camp.  Drills — both  military 
and  technical — are  being  carried  out  in  London  and  Wool- 
wich at  present.  Members  from  other  districts  will  only 
be  permitted  to  join  on  undertaking  to  make  private 
arrangements  to  learn  their  infantry  drill.  Intending 
members  are  requested  to  study  the  conditions  of  efficiency. 

Below  will  be  found  an  extract  from  the  rules  of  the 
corps  :  "  5.  Every  enrolled  member  who  is  non-efficient  in 
any  year  shall  pay  to  the  funds  of  the  corps,  on  or  before 
Nov.  10  in  that  year,  a  sum  equal  to  the  Government 
capitation  allowance  which  he  failed  to  earn.  .  .  . 
The  commanding  officer  shall  have  power  to  remit  pay- 
ment, wholly  or  in  part,  in  special  cases.  8.  No  person 
shall  be  admitted  as  member  or  honorary  member  unless 
proposed  by  one  or  more  members  of  the  corps,  and  approved 
by  the  commanding  officer.  24.  Any  member  wishing  to 
leave  the  corps  may  do  so  on  Nov.  2,  providing  he  shall 
have  given  notice  of  his  intention  not  later  than  the 
30th  of  the  preceding  September.  Failure  to  comply  with 
this  rule  shall  render  him  liable  for  half  the  amount  of 
the  succeeding  year's  capitation  grant.  Note. — Age  limit 
17  to  47  years." 
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Inteading  members  should  write  to  the  adjutant^  Captain 
Brady,  RE.,  13,  Victoria  etreet,  S.W.,  who  will  Bupply  all 
information.  They  should  give  their  full  name,  address, 
occupation,  and  electrical  qualifications.  H  they  wish  to 
join  afl  engine-d rivers  they  should  state  their  qualifications 
for  that  work.  Every  application  must  be  accompanied  by 
a  reference  to  a  member  of  the  corps,  or  to  some  other 
perton  well  known  to  the  commanding  officer.  Before 
enrolment  each  candidate  must  be  passed  as  fit  by  a  medical 
officer.  Every  member  shall  be  enrolled  for  three  years  at 
leatt  A  member  leaving  before  completing  three  trainings 
shall  be  liable  to  a  penalty  of  £2.  lOs.  (Note. —The  head 
quarters  are  open  on  week-days  from  10  to  4,  Saturdays 
from  10  to  12.  On  Mondays  and  Thursdays  at  8  p.m.,  in 
addition.) 

The  circular  is  signed  by  Major  J.  Hopkinson,  F.R.S. 


SELECT   COMMITTEE    ON    ELECTRICAL    ENERGY. 


Generating'  Stations  and  Supply. 

This  Select  Committee  has  now  concluded  its  mission 
by  drawing  up  a  report,  which  was  agreed  to  by  all  the 
members  last  week.  It  will  remembered  by  our  readers 
that  this  Select  Committee  was  appointed  to  consider  the 
following  items : 

1.  Whether,  notwithstanding  the  provisions  of  Section  12 
(1)  of  the  Electric  Lighting  Act,  1882,  powers  should  be 
given  in  any  cases  for  acquiring  land  compulsorily  for 
generating  stations  ;  and,  if  so,  under  what  conditions  as 
rotpects  liability  for  nuisance,  notices  to  surrounding  owners, 
ana  otherwise. 

2.  Whether  compulsory  powers  of  acquiring  land  for 
generating  stations,  if  proper  to  be  given  in  any  case,  should 
be  given  where  the  proposed  site  is  not  within  the  area  of 
supply. 

3.  Whether,  in  case  of  a  generating  station  however 
a(K|uired  not  being  situate  within  the  area  of  supply,  power 
should  be  given  for  the  breaking-up  of  streets  between  the 
generating  station  and  the  boundary^  of  the  area  of  supply. 

4.  Whether  powers  should  be  given  in  any  case  for  the 
supply  of  electrical  energy  over  an  area  including  districts 
of  numerous  local  authorities,  involving  plant  of  exceptional 
dimensions  and  high  voltage ;  and,  if  such  powers  may 
properly  be  given,  whether  any,  and  what,  conditions 
should  be  imposed  (a)  with  reepect  to  system  and  plant, 
and  to  the  construction  and  location  of  generating  stations, 
in  view  nf  the  powers  of  purchase  conferred  upon  local 
nuthonties  by  Sections  2  and  3  of  the  Electric  Lighting 
Act,  1888  ;  (b)  with  respect  to  the  relations  of  the  pro- 
moters to  other  undertakers  and  to  local  authorities  within 
parte  of  the  area. 

5.  Under  what  conditions  (if  any)  ought  powers  to 
be  conferred  upon  promoters  seeking  to  supply  electrical 
energy  to  other  undertakers  and  not  directly  to  consumers '( 

A  r^jtiim^  of  the  evidence  hoard  has  been  regularly  pub- 
lished in  our  columns  The  decisions  of  the  committee  may 
be  summarised  as  follows : 

Thmt  the  proved  public  advantages  of  electrical  energy 
in  the  generation  of  light  and  power  warrant  the  granting 
to  undertakers  of  compulsory  powers  for  acquiring  sitos  for 
generating  stations  and  lands  or  rights-of-way  for  pipes  and 
mains  therefrom,  and  other  works.  Provision  should,  the 
ocmimittee  thinks,  be  made  for  the  granting  of  these  powers 
in  the  provisional  orders  of  the  Board  of  Trade,  subject  to 
confirmation  by  Parliament.  Such  provision  would  facilitate 
a  oontinuaoce  of  the  existing  practice,  according  to  which 
more  or  leas  uniform  conditions  under  which  undertakers 
are  to  work  are  provisionally  settled  by  the  Board  of  Trade. 
Procedure  by  private  Bill  should  >>e  reserved,  as  at  present, 
for  exceptional  cases.  The  committee  hold  that  such  powers 
tiaight  be  given  either  to  local  authorities  or  to  incorporated 
^oompanieit  whether  the  incorporation  be  by  special  Act  or 
{ffviofioiial  order  or  under  the  Companies'  Acts.  VV*ith 
respect  to  liability  for  nuisance,  they  are  of  opinion 
tluH  where  the  site  for  a  generating  station  is  acquired 
indir  oompuUorT  poweni,  and  is  «i>ecined  in  the  Droviatonal 
order   or   special   Act,    the   undertakers    should   not   be 


subjected    to   any    further    liability    than 
according  to  the  decision  of  Lord  Blackbum  m  tht  mm 
of  Geddis  i\  Bann  lieservoir.  is  imposed  by  thB  ammam 

,torf  powni  •■0 


law  in  the  case  of  persons  exercising  statutory  , 
duties.  On  the  other  hand,  where  toe  site  (or  a  _ 
station  is  acquired  by  agreementi  ti>ev  Uiink  fkm 
takers  ought  to  be  subject  to  the  liabiUty  (didomI  hy  Iht 
common  taw.  With  reapect  to  notieoi»  tlUy  lUBk  IM  iki 
existing  practice  as  to  notices  to  the  local  aollMiritiia  mi 
also  to  owners,  lessees,  and  occupiers  of  laiida  propOMd  H 
taken  should  be  followed. 

On  the  question  of  compulsory  purchaia  oi  kad  Ifti 
committee  consider  that  compulsory  powen  l^  iMa  ^^fi^ 
sition  of  land  for  a  generating  station,  and  laoda  or  mm^ 
ments  for  pipes  and  mains  and  other  works  to  tlia  ana  fli 
supply,  may  also  properly  be  given  where  tka  pnpMl 
site  is  not  within  the  area  of  supply.  The  local  aiilbortSiM 
for  the  district  or  districts  in  which  the  site  it*  *n<d  ^ 
owners,  lessees,  and  occupiers,  should  in  that  caia  bava  Ikt 
same  notices  and  the  same  locus  stixndi  aa  if  tliai  dhtrirt 
were  the  area  of  supply,  and  provision  also  ajioafci  ba 
for  serving  notices  to  local  authorities  and 
districts  or  land  through  whosa  districta  or  laad 
to  be  run  from  the  generating  station  to  tha 
of  supply. 

In  the  case  of  powers  being  given  for  tilt  weelioii  af  • 
generating  station  outside  the  area  of  supply,  tha 
think  that  powers  may  properly  be  given  for  layu^  ibi 
mains  in  streets  leading  from  the  generatiiig  italioci  la  ihi 
boundaries  of  the  area  of  supply,  under  itfliilar 
to  those  now  in  force  for  streets  within  Iha  wnm  of  maf/tfJ 

The  committee  is  also  of  opinion  that  whDa  il  may  m 
advisable  to  maintain  the  veto  of  local  authoritiae  aa  to  Ibt 
erection  of  overhead  wires^  given  by  Saetioa  14  of  liie  A^ 
of  1882,  in  respect  of  other  electric  wirti  H  ii 
that  in  the  case  of  overhead  wires  for  ifaetioQ 


local  authority,  other  than  the  Ix>iidoii  Coonty  Coondl  aod 
county  boroughs,  should  have  an  abeolnte  ftto,    Whiladto 
weight  should  be  given  by  the  Board  of  Trada  to  ilia 
sentatives  of  such  local  authoritiea,  the  eommiwm 
that  in  the  case  of  wires  for  purpoMi  of  tndioii  il 
be  sufBcient  to  give  a  locug  4andt  to  ioch  locml      -* 

It  is  considered  that  where  sufficient  public 
shown  powers  should  be  given  for  the  tupply  oi 
energy  over  an  area  including  districts  oi  m 
authorities,  and  involving  plant  of  excopCioiii 
and  high  voltage  The  committee  further  tJiiiik 
ukingB  of  this  character  may  proparly  ba  anlboriiad  «tt 
conditions  differing  in  some  respects  from  iboee  impoaad  by 
and  under  the  existing  Acts. 

With  respect  to  undertaken  whicb  will  lopplj  %bl  or 
power  in  bulk,  and  the  qaettion  of  {snoK  ooa^HHy 
powers  of  purchase  of  such  undeitakiii^  10  bioal  wathi^ 
rities,  the  committee,  without  qneerioinfig  Iha  pdley  tf 
Parliament  in  having  given  such  powarsi  obtirva  ;  <1)  ibii 
when  the  f>ower  of  purchase  wae  gntfiiid  in  IMt  mi 
1888,  no  such  schemes  of  supplying  ^Bi>f87  ^  ^"^  ^'^"^ 
contemplated  as  are  now  before  FurfiuMttl ;  (t)  ibii 
when  the  power  of  purcbaee  wai  thus  gmntad  iba  c^uiiilHi 
then  before  Parliament  was  chiefly  boa  of  %bt«  wberia 
the  evidence  <;iven  before  the  coomillae  abowm 
although  electric  light  is  at  preeant  tba 
feature  of  the  enterprises  now  before  iba 
Parliament,  the  application  of  eladrical  mtmrnw  is 
form  of  power  to  an  inftnite  variely  of  olbiir 
likely  to  be  in  the  near  future  tba  pfedoaloaol 
ftinction  of  these  undertakings;  (3)  il  iom  m 
them  that  an  undertaking  supplytog  iooqsy  fai  biri£  aa  bi^ 
voltage  and  in  comparative^  few  matna  is  aa  a  rule  so 
desirable  for  the  local  autbonty  to  aaquire  aa  a  low  '~ 
undertaking  with  many  distributing  maina. 

The  committee  think  that  the  jprorialoiM  of  ibo 
Lighting  Act»  1888,  enabling  the  local  aotbonlylo 
an  undertaking  after  a  term  of  years,  are  inawJfcabia»  m  a 
general  rule,  to  the  case  of  an  undertaker  niifiyifl^  murngf 
in  bulk  at  high  voltage,  but  there  nay  ba  ■P^ciil  cmm 
where  it  is  desirable  t£tt  Uie  local  aatboftlm  JlmiM 
the  right  to  purchase  resarred  to  IbeiB.  T^ 
ctuiee  they  suggest  that  tba  Board  ol  Tmdo 
I  power  to  ineert  tbt  pnrebaaa  daiiM  ni  Ibi 
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if  tbe  local  authoritiei  concerned  can,  in  the  ojpinlou 
\  Board,  show  good  cause  for  atich  a  course,  It  will 
werred  that  the  exemption  from  liability  to  com- 
y  purchase  would  not  prevent  local  authorities!  either 
or  in  combination  with  other  local  authorities,  from 
.ng  for  powers  to  purchase,  but  each  case  would  have 
judged  on  its  merits,  and  such  conditions  imposed  as 

be  thought  fit.  In  cases  of  the  eicemption  from 
ij  to  purchase,  it  would  in  tbe  committee's  opinion 
eiaUj  expedient  id  the  interest  of  the  consumers  that 
kind  of  sliding  scale,  as  in  the  case  of  gas  under- 
;i,  should  be  imposed.  Tbe  committee  consider  that 
-ovisions  of  the  Electric  Lighting  Act,  ISS8,  which 
B  the  consent  of  the  local  authority  as  a  condition 
ent  to  the  granting  of  a  provisional  order,  should 
^nded.  In  their  opinion,  the  local  authority  should 
itled  to  be  heard  before  the  Board  of  Trade^  but 

not  have,  so  to  speak,  a  provisional  veto,  only  to  be 
sed  with  in  special  cases  by  the  Board  of  Trade. 
*espect  to  conditiona,  the  committee  think  it  reason- 
lat  where  a  local  authority,  or  company  having  power 
ply  light  within  a  certain  area  of  supply^  seeks  to 

compulsorily  land  for  a  generating  station  outside 
ea  it  should  not  be  allowed,  except  where  Parliament 

Board  of  Trade  decide  otherwiae^  to  supply  from 
inerating  station  any  area  outside  the  area  of  supply 
1  authority  or  company. 

pegardfi  to  provisional  orders  generally,  the  com- 
recommend  that  the  ordinary  clause  which  forbids 
iimeetion  with  the  earth,  except  with  the  approval 

Board  of  Trade  and  the  concurrence  of  the  Post- 
^neral,  should  be  inserted  in  every  case.  As  to 
ioQ  of  telegraphs  and  telephones,  the  clauses  now 
i  in  provisional  orders  are  deemed  to  be  sufficient 
ordin&ry  cases,  and  furthfar  regulations  to  protect 
iblic  can  be  made  by  Board  of  Trade  under 
L  6  of  the  Act  of  1882.  The  clauses  which 
I    gas     and    water    pipes    have    worked    satisfac- 

and    should    he  continuedi    but    the    committee 

attention  to  the  observations  of  Mn  Preece 
?uiis  the  difficulty  arising  from  the  working 
iways   by  trolley  wires,     Bus    suggestion   as   to  a 

"control  clause"  should   be   carefully  considered 
immittee   are   disposed    to    concur  generally  with 
forley  and  Sir  C.  Boyle  in  thinking  that  aa  com- 
'  powers  are  given    solely  for  the    benefit   of    the 

it  would    be   desirable    to  make    some    provision 

these  companies  being  subject  to  foreclosure  an 
ge,  and  against  their  rolling-stock  and  plant  being 
^  diBtress. 


TOR  LECTUBES  ON  ELECTRIC  TRACTION. 


mgh  Prof.  C.  A.  Chfus- Wilson's  Cantor  lectures  on 
ric  Traction  "  have  been  somewhat  poorly  attended, 
no  doubt  that  they  have  been  thoroughly  appre- 
fy  thc^e  privileged  to  hear  I  hem.  Their  educational 
««  the  greater  on  account  of  being  delivered  at  the 
lycbological  momGnt  when  everyone  is  on  the  qui 
lectric  traction  pi'oblems.  A  further  point  of  interest 
I  fact  that  the  lecturer  comes  from  one  of  the  universi- 
Gf^reator  Britain^  and  it  is  devoutly  to  he  hoped  that 
U  have  other  Cantor  lectures  from  amongst  our 
ic  kinsmen  in  the  Ci>loniea  and  in  the  States*  The 
i  will  appear  in  due  course  in  our  columns,  but 
bwing  notes  may  be  interesting  at  the  immediate 
t 

lecturer  referred  at  length  to  what  he  called  the 
tton  factor'"  of  the  tramway  motor,  which  he 
d  from  the  equation 

H  is  induction  factor, 
p  is  number  of  i>;iir9  of  poles  of  motors. 
A  is  total  number  fif  turface  conductors. 
K  is  useful  lines  of  force  per  pole. 

induction  factor  hits  an  important  bearing  on  series- 
I  control,  because  it  is  by  varying  M  that  electrical 
ICE  are  enabled  to  obtain  all  tbe  speeding  up  and 


torque  that  they  require  without  the  use  of  variable  speed 
gear. 

In  his  second  lecture  Prof,  Carua- Wilson  gave  some 
interesting  experiments,  showing  the  time  taken  in  accele- 
ration, etc.,  under  various  conditiona  of  running ;  trans- 
parent  dial  measuring  instruments  being  used  instead  of 
tbe  more  familiar  spot  of  light  on  a  scale.  Local  colour, 
if  such  it  may  be  called,  was  given  by  frequent  references 
to  the  Liverpool  Overhead  Railway,  the  City  and  South 
London  Bait  way,  etc.  For  example,  in  the  third  lecture  a 
comparison  was  made  between  the  working  of  the  motors 
of  a  car  when  they  are  (1)  always  in  parallelj  as  on  the 
Liverpool  Overhead  1  tail  way  ;  (2)  always  in  series,  as  on 
the  City  and  South  London  Railway  ;  (3)  in  series-parallel, 
the  now  recognised  method  of  working.  Taking  a  par^ 
ticular  case  of  a  car  weighing  40  tons,  and  fitted  with  two 
g earless  motors,  the  line  voltage  being  500,  car  wheels 
33in.,  full  speed  30  miles  an  hour,  limit  current  200  amperes^ 
internal  rests Uince  of  motor  4  ohms,  and  resistance  to 
motion  200  inch  ^pounds  of  torque  on  car  axle,  it  was  shown 
that  the  following  results  would  be  obtained  : 
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Motors  in 
parallel,  aa  on 

Liverpool 

Overhead  R&iU 

way. 

Motora  in 

series,  ae  on 

City  and  South 

London  Rail^ 

way. 
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Eeries*  parallel 

control,  aa 

Chicago  Ble- 

iratod  Railway. 

Induction  factor    .,. 
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80 

It  will   be  seen   that  tbe   ''all  aenea"'  method   takes 

longest  for  the  car  to  get  up  to  full  speed  It  was  further 
pointed  out  that  the  area  of  the  starting  current  curve  with 
series 'parallel  control  is  smaller  than  with  the  other 
methods.  At  the  same  time^  for  runs  of  greater  distance 
than  2,000  to  3,000  yards  the  method  of  connecting  up  the 
motors  does  not  much  matter.  Accelemtion  was  given  aa 
being  equal  to 

CaUv 


Wd 


X    04, 


where  C*  r^ipresents  that  portion  of  the  starting  current 

obtained  by  subtracting. 
C/ ,  the  current  necessary  to  overcome  frictional 

resistance  from  C— the  total  current, 
M,  the  ind notion  factor^  as  before. 
V,  the    velocity    ratio    of    the  gearing  (generaUy 

4-78  to  1). 
Wj  the  weight  of  the  car, 
dj  the  diameter  of  the  road  wheels  (usually  33in,). 

Fora  certain  fixed  speed  ^-^  is  a  fixed  quantity,  and  aa 
d 

W  and  C  are  also  fixed  we  are  left  with  only  one  variable^ — 

namely,  C/  .     This  can  he  reduced,  as,  for  example,  on  the 

Liverpool  Overhead  Eaihvay,  with  roller  bearings.     These 

bearings  enabled   them   to  start  three  cars  in  tbe  same 

time  and  with  the  same  current  as  two  cars  were  started 

formerly.     It  may  also  be  pointed  out  that  the  larger  the 

diameter  of  the  road  wheel,  tbe  smaller  will  C/  become. 

In  the  last  lecture  it  was  shown  that  whereas  the  final 

speed  is  proportional  to  — j^  the  gathering  of    speed  or 


vW 


V  M 


acceleration    is  proportional  to   ^-^  ,  the  one   being  the 

d 

converse  of  the  other.  To  make  M  small — that  is,  to  get 
a  light-weight  motor — we  must  make  v  large,  and  with 
gearless  motors  u  will,  of  course,  be  unity. 

The  lectures  were  profusely  illustrated  with  curyea, 
those  giving  an  analysis  of  the  energy  lost  in  the  controller 
resistance,  energy  used  in  acceleration,  and  energy  used 
up  in  overcoming  frictional  resistance  being  especially 
interesting. 


ON    THE    USE   OF    BLAST-FURNACE    GAS  FOR 
MOTIVE    POWER.* 

BY  ADOLPHB  GREINER,  DIRECTOR-GENERAL  OF  THE  SOf  iETE 
JIKONYMK  JOHN  COCKKBILL,  SKRAING  (BELGIUM),  MEMBER 

OF  coimciL, 

The  problem  of  the  direct  employment  of  blastfurnace 
gae  for  motive  power  has  been  dealt  with  in  several  papers. 
In  England,  Messrs.  Galbraith  and  Rowden  read  a  paper  on 
Dec.  18, 1897,  before  the  Glasgow  Association  of  Engineers. 
In  Belgium,  Mr  Hubert,  on  Oct.  17,  1897,  read  a  pajier 
before  the  Association  des  Ingenieurs  de  VEcolo  de  Liege, 
and  this  was  published  in  the  AnnaUs  des  Miiies  de  Behjique 
for  February,  1898.  A  note  on  the  subject  by  M, 
Lencauchez  was  read  Nov.  8,  1897,  at  the  meeting  ot  the 
Soci^tc  de  rinduetrie  Min^rale  at  St.  Etienne,  France; 
whilst  in  Germany  M,  Lurmann  presented  an  account  at 
the  meeting  of  metallurgists  at  Dusseldorf  on  Feb,  27, 
1898.  The  theoretical  aspect  of  the  question  has  been 
amply  investigated,  and  the  author's  present  intention  ia 
not  to  join  in  this  discussion,  for  which  he  does  not  feel 
quaiilied  In  such  a  novel  matter  as  this  is,  experiment 
should  be  the  predominating  factor,  and  theory  should  be 
considered  afterwards.  This  is  the  first  time  that  the 
subject  bag  been  brought  before  the  Iron  and  Steel  Insti- 
tute, so  thedi£rereni  published  accounts  will  be  summarised  ; 
and  it  is  claimed  that  Messrs.  Bailly  and  Kraft,  the  engi- 
neers of  the  Soci^t^  Cockerill,  wore  the  first  to  run  ii  small 
gai-engiue  regularly  with  blast-furnace  gas,  starting  Dec.  20, 
1897,  with  an  8-h.p.  engine,  and  their  published  results  of 
experiments  have  formed  a  basis  for  discussion  at  several 
meetings  of  metallurgists.  The  gas-engine  at  Wishaw,  as 
described  by  Mr.  Galbraith,  is  not  really  driven  by  ordinary 
blast-furnace  gas,  as  the  gas  used  is  drawn  from  furnaces 
using  anthracite  as  fuel,  and  its  calorific  power,  according 
to  Prof.  Rowden,  is  superior  to  that  of  producer-gas. 

The  first  engine  at  Seraing  baa  been  described  by  Mr 
Hubert,  and  for  a  description  of  its  details  of  construction 
reference  may  be  made  to  the  Annolt^  des  Mines  de  Belgique. 
Some  explanation  of  the  results  obtained  are,  however, 
necessary  to  obviate  useless  discussion.  The  gas  con- 
sumption of  this  engine  was  measured  by  a  borrowed 
anemometer  (compieur\  and  not  by  a  gasometer,  as  the 
plant  did  not  include  the  latter.  Mr.  Hubert,  therefore, 
properly  called  attention  to  the  fact  that  the  results  must 
D6  regarded  as  only  approximate  Although  these  figures 
have  been  much  used  for  the  purposes  of  calculation  and 
discussion,  they  should  only  have  been  regarded  as  an 
encouragement  for  the  production  of  further  details.  Up 
to  the  present,  however,  none  have  appeared,  and  the 
correction  of  those  totals  must  await  the  publication  of 
the  trials  of  a  200>h.p.  engine  which  has  been  running 
for  some  weeks  at  the  Cockerill  Works. 

During  the  discussion  on  Mr.  Lurmann's  paper,  German 
metallurgists  and  engineers  were  unanimous  in  considering 
the  consumption  as  too  high,  and  several  drew  most  pessi- 
mistic conclusions.  We  were  well  aware  that  the  con- 
•umptioii  was  too  great,  but  the  reason  is  easily  discovered 
when  consideration  is  given  to  the  circumstances  of  the 
trial  These  are  fully  dealt  with  in  Mr.  Huberts  {taper, 
thoQgh  perhaps  not  so  clearly  as  might  be  wished.  As  a 
matter  of  fact,  the  gas-engine  used  was  designed  for  ordinary 
illuminating  gas,  being  a  Simplex  engine  by  Delamarre- 
Delmutevitie,  of  Rouen.  It  was  put  to  work  near  the  blast 
furnaces  just  as  it  was  received  from  the  manufacturers, 
without  any  modification  except  as  regards  the  amount  of 
gas  compression.  The  gas  inlet  and  valve  were  very  small, 
and  in  order  to  obtain  the  desired  mixture  of  equal  volumes 
of  gas  and  air,  the  incoming  air  had  to  be  throttled  to  such 
an  extent  that  the  vacuum  behind  the  piston  was  at  least 
two-tenths  of  an  atmosphere.  This  is  clearly  shown  by  the 
diagrams  published  by  Mr.  Hubert,  and  under  these  con 
dt^ns  the  engine  only  developed  4  h.p,  and  the  governor 
only  gave  87  out  of  109  possible  explosions.  This  was 
only  half  of  the  normal  |K)wer.  For  some  months  kter 
8  h.p.  were  obtaine<l  after  enlarging  the  gas  passages  and 
admission  ports.  It  is  somewhat  astonishing  that  these 
BnhvoimUii  features  received  no  comments  from  those 
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who  diicaised  Mr.  Lurmann*s  paper,  attho(ii|| 
spoke  were  well  acquainted  widi  g 
above  mentioned   conditions,   therefort,  tbm 
only  developed  4    b.p.,  and  consamad  BV 
(187  18  cubic  feet)  per  hone-powar. 
were  not  repeated  at  full  loads,  as  the  at 
was  not  available,  and  as  the  new  200  h.p 
supplied  with  a  gas-holder,  more  exact 
made  in  the  future,     Ncvertheldss,  if  tlia| 
Kennedy  and  others,  that  the  consumplioilj 
at  half  loads  is  25  per  cent  more  than 
accepted,  it  may  be  taken  for  granted  that 
of  the  5  3  cubic  metres  (187  18  cubic  faot) 
when   running   fully   loaded — that   is,  fouff^ 
(141 '27  cubic  feet)  per  brake  horse-power^ 
metres  (105  95  cubic  feet)  per  indicated  he 
this  basis  it  is  confidently  expected  (hat  bl 
may  be  economically  used. 

the  calorific   power  of   the  Serafatg  bbsl^f 
varies  from  800  to  1,000  calories  per  athfe 
to  28-5  calories  per  cubic  foot).    Ceitaan  mm 
Mr.  Lurmann,  give  much  lower  flgaras,  will 
methods  employed  for  their  determinatJoOt  f 
above  may  be  taken  as  exact.     They 
follows :    Every  day  for  15  days  a  saai 
(0  55  cubic  feet)  of  gas  was  taken,  startii 
each   morning,  and  finishing  at  the 
following  day.     All  the  15  samples  we 
the  well-known  specialist  at  Lille,  to  httx 
value  estimated.     These  blast  furnaces  avtK 
coke  to  a  ton  of  pig,  and  it  is  not 
gases  are  richer  than  those  from  other  wo 
determined    the    value    by  explosion   in   bis 
bomb,  and  the  average  result  showed  987  i 
metre  at  Odeg.  C.  and  760mm.  prsasure.     Kc^ 
superior  to  that  of  the  calorimetnc  boniV  for  t 
in   gas  engines.      All   comparisons   of  ca* 
determiniS    by  the   bomb   with    tboet 
chemical   composition,   in   which   certafai 
neglected,  or  by  other  less  exact  mea&%  are  of  i 

At  Seraing,  the  average  out-turn  aaoontaj 
pig  iron  daily.     It  is  generally  agreed  hw  ^ 
Lurmann,  and  others,  who  quote  the  eale 
Hiertz,  that  the  average  gas  pixxluction 
cubic  metres  (158,924  cubic  feet)  ol  gas 
At  least  2,000  cubic  metres  (70,633  cul 
under  the  boilers,  and  the  remainder  is 
the  stoves  and  leakage.   Six  hundred  tooi 
to  25  tons  hourly  or  50,000  cubic  metfes  I 
feet)  of  gas  used  hourly  for  raising 
actually  at  work   have  a  heating  surface  of 
metres  (24,757  square  feet)  out  of  a  total 
metres  (29,601  square  feet),  a  goodly  namls 
being  always  laid  up  for  oleamDg.     Ths 
lifts,  pumps,  etc,  together  avenup  2,300  tj 

Ckreful   experiments  show  (bat  12  k^^ 
water  are  evaporated  per  square  melfe  ol 
(2  45lb,  to  3  071b.  per  square  foot)  per 
ai>out  the  same  as  is  obtained  in  other  r 
etc.,  boilers.     The  total  2,300  square  i 
feet)  give  28,000  kg.  (6l.7figlK)  of  i 
pressure  of  four  to  five  atii»ospDsrMift    or 
(26  49lb.)  of  steam  per  indieaied  ~ 
when  all  the  machinery  and  losses  by 
taken   into  account      This  figure  has  ~ 
Seraing  by  direct  tests   of  th^   coostni 
machines.     The    following   rtsults   art 
current  practice : 

_!_ —  « 1^8  cubic  metre  of  sas  par  I 
28.000  *^  •^ 

«  28*9  cubic  feel  per  Ih.  of  i 

50.000     -*      t  ♦  #  ^     M 

*  _   c»  22  cubic  metnis  of  osa  per  km^ 
2,300  "^  •^      ^ 

-  776-96  cuUo  fael  of  gie  per  hu| 


*  Th«ory  indirstat  a  eahie  flMtrt  ^  fSi  fir  1  ha*  of  i 
M  i«  fthows  hjr  tb»  falkwiag  eslmUtioei.    !¥■ 
cubic  nitlrs  of  hUilfttfaaot fw  si  l^fg.  C 
with  1  ptr  ecDi.  of  msisliifs  b  1»000  •^aloriM^  as  i 
boiltrt  should  atiUss  6^  to  67  per  mmL  of  fMs  i 
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There  are  some  modern  plants  where  better  results  are 
attained,  but  even  then  they  might  be  dubbed  laboratory 
experiments.  Pumps,  lifts,  and  other  appliances,  which 
make  excessive  demands  on  the  steam  supply,  are  left  out 
of  consideration;  and  besides,  the  boilers  are  carefully 
cleaned  and  tended  in  readiness  for  the  test,  so  that 
^^OkggeT&ted  returns  are  made.  The  totals  given  above 
are,  on  the  contrary,  the  results  of  everyday  work,  and  on 
them  all  calculations  ought  to  be  based. 

The  consumption  of  a  small  trial  gas-engine  at  full  load 
has  been  given  as  four  cubic  metres  (141*27  cubic  feet)  per 
effective  horse-power.  If  it  be  admitted  that  3*5  cubic 
metres  (123*6  cubic  feet,  an  amount  that  will  probably  be 
confirmed  shortly)  will  serve  for  larger  motors,  then,  in 
addition  to  the  2,300  h.p.  necessary  for  running  the  blast 
furnaces,  there  will  be  available 

99 

2,300  X  ~  -2,300  =  12,000  h.p. 
3*5 

To  avoid  any  misconception,  it  may  be  stated  that  one 
brake  gas  horse-power  is  taken  for  one  indicated  steam 
horse-power.  Mr.  Hubert,  in  his  pamphlet,  bases  his 
calculation  on  the  average  output  of  gas  and  steam 
engines,  and  by  this  means  obtains  a  surplus  power  of 
12,000  h.p.,  or  2,000  h.p.  per  100  tons  of  pig  iron. 

There  is  no  exaggeration  in  these  estimations,  and  even  if 
they  are  reduced  by  one-half,  there  is  still  an  advantage  of 
1,000  h.p.  per  100  tons  of  iron.  Such  an  advantage  may 
well  attract  the  attention  of  manufacturers  to  this  new 
departure  in  the  production  of  iron  and  steel.  It  is  not 
more  than  a  quarter  of  a  century  since  it  was  the  custom  to 
bum  the  gas  at  the  mouth  of  the  furnace.  The  direct 
fttilisation  of  gas  in  prime  movers  without  the  intervention 
of  steam  generators,  and  the  consideration  of  the  blast 
fnmace  as  the  greatest  and  surest  source  of  power,  are 
novel  developments  which  will  not  await  the  next  century 
for  their  full  realisation.  Certainly  the  progress  at  the 
beginning  has  been  slow.  Gas-engines  are  not  working 
.  everywhere  like  steam-engines.  Different  types  are  being 
tried  at  Wishaw,  at  Hoerde,  at  Differdange,  and  at  Seraing, 
bat  without  doubt  the  future  rail-mill,  including  the 
Bessemer  converters,  driven  simply  by  blast-furnace  gas, 
ia  a  fascinating  subject  for  investigation.  When  a  200-h.p. 
gas-engine  has  run  successfully  for  six  months,  manufac- 
turers will  be  emboldened  to  put  up  one  of  500  h.p.  or 
800  h.p.  to  drive  the  blowing  engines  for  a  blast  furnace  or 
ecmverter  plant,  and  thence  to  a  rolling-mill  engine  is  an 
eaay  advance.  Those  who  intend  to  travel  on- these  lines 
oaght  to  draw  much  encouragement  from  these  successful 
trials,  lasting  over  two  years,  at  Seraing,  with  the  little 
4-h.p.  to  8-h.p.  gas-engines.  With  gas  as  dusty  and  as 
▼ariable  as  blast-furnace  gas  is,  any  hesitation  in  an  attempt 
to  use  it  was  very  pardonable ;  but  now  experience  has 
spoken,  and  experience  is  paramount. 

A  short  description  of  the  great  200-h.p.  engine  at 
Sendng  may  be  of  interest.  Qas  from  the  blast-furnace 
gas  mains  is  led  through  three  pairs  of  coke  scrubbers, 
1*5  metres  in  diameter  and  six  metres  high  (5ft.  by  lOfft.). 
The  coke  is  washed  with  water  delivered  l)y  Koerting  spray 
producers.  The  gas  passes  successively  through  the  two 
senibbers  of  each  of  the  three  pairs  and  then  straight  to 
the  engine.     It  may  be  sent  at  will  through  a  gasholder 

fakst-farnace  plants  the  dusty  flaei  prohibit  such  good  returns  as  a 
rule.  The  combustion  of  a  cubic  metre  of  gas  will  not  give  more 
than  670  calories.  For  the  sake  of  comparison  with  gas-engines, 
asmme  a  steam-engine  working  at  15  kg.  pressure.  The  total 
heat  contained  in  1  kg.  of  steam  at  this  pressure  (corresponding 
to  200deg.  0.)  is  606*5  +  0*305x200  =  667*5  calories.  A  cubic 
metre    of  gas  burnt  under  the  boilers  'can  then  be    vaporised    as 

.  a  maximum  Jr  =  1*003  kg.  of  water.  Thus  in  round  figures 
667*5 
a  cnbic  metre  of  gas  will  generate  a  kilogramme  of  steam.  The 
efficiency  of  boilers  may  be  increased  by  saving  some  of  the  heat 
escaping  in  the  chimney  by  using  feed-water  heaters  or  economisers  ; 
bat  this  is  detrimental  to  the  chimney  draught,  and  at  most  the  yield 
woold  not  be  increased  beyond  80  per  cent.,  thus  giving  1*2  kg.  of 
■team  per  cabic  metre  of  gas.  Unaer  any  circumstances,  a  kilo- 
gramme of  steam  at  the  boilers  does  not  mean  a  kilogramme  of  dry 
ifteain  at  the  engines,  owing  to  loss  by  condensation  in  the  more 
nr  leis  extended  ranges  of  steam-pipes.  Therefore  it  is  safe  to  repeat, 
vithoat  diaconnting  fntore  advance  too  heavily,  that  n^  more  th%n 
1  kg.  of  steam  is  to  be  expected  from  a  cubic  metre  of  blast-furnace 
gai^  or  aboQt  0'062ib.  of  steam  per  cubic  foot. 


which  is  used  for  testing  or  as  a  reservoir  in  case  of 
eventualities.  The  gasholder  is  12m.  (30^ft.)  in  diameter, 
and  hm  a  lift  of  3m.  (10ft.).  It  holds  300  cubic  metres 
(10,600  cubic  feet).  Gas  is  drawn  through  it  by  a  fan 
driven  by  an  electromotor.  The  gas-engine  is  of  the  four- 
cycle type,  with  a  single  horizontal  cylinder  800mm. 
(31|m.)  in  diameter  and  a  stroke  of  Im.  (30'37in.).  It 
runs  at  100  revolutions  per  minute.  The  connecting 
rod  works  on  to  a  counterbalanced  crankshaft.  The  fly- 
wheel fs  4m.  (13ft.)  in  diameter,  and  weighs  15  tons. 
Compression  in  the  cylinder  is  carried  np  to  8  kg.  per 
square  centimetre  (about  114lb.  per  square  inch).  Ignition 
is  produced  electricalfy,  and  is  adjustable ;  the  governor  is 
outside^  and  the  whole  build  of  the  eng'ne  is  simple  and 
strong, 

lb  was  proposed  to  utilise  this  engine  for  running  a 
belt-driven  dynamo  for  power  and  lighting  purposes,  but 
this  will  be  done  with  the  second  engine,  and  the  first 
will  be  used  for  driving  an  air-compressor  directly  off 
the  main  shaft.  The  air  compressed  to  five  atmospheres 
will  be  led  by  pipes  to  different  machines  and  pumps,  which 
are  now  driven  by  steam  at  the  same  pressure.  A  simple 
cock  will  enable  steam  or  compressed  air  to  be  used  at 
pleasure. 

(To  be  continued.) 


CONNECTING  ALTERNATORS  IN  PARALLEL. 


Mr.  Carl  Hering  in  bis  digest  boils  down  a  long  abstract 
of  a  paper  by  Mr.  Schueler  in  the  Elektrotechnische  Zeitschrifi, 
describing  a  method  for  automatically  connecting  alternators 
in  parallel.  The  engine  of  the  one  to  be  connected  is 
brought  to  nearly  the  proper  speed,  and  if  a  current  is 
then  sent  into  it  from  the  other  machine  or  'bus  bars,  it 
will  be  brought  to  synchronism,  provided  the  current  is 
strong  enough ;  a  variable  resistance  may  be  put  into  the 
circuity  it  being  shoit circuited  after  they  are  in  phase.  In 
place  of  this  resistance  a  sort  of  transformer  may  be  used, 
consisting  of  two  like  coils  on  two  opposite  sides  of  a 
square  frame  of  iron,  and  an  adjustable  iron  core,  which 
may  be  inserted  between  the  two  coils  and  joining  the  two 
yoke  pieces ;  the  transformer  ratio  is  1  to  1 ;  one  coil 
ia  connected  to  one  alternator  and  the  other  to  the  'bus 
bars  ;  when  the  movable  core  is  between  the  coils  they  will 
be  independent,  but  as  it  is  gradually  withdrawn  the  coils 
will  affect  each  other  more  and  more,  bringing  the  two 
machines  into  synchronism.  Instead  of  this  movable  core 
a  ft  led  core  with  a  separate  coil  may  be  used,  this  coil 
being  gradually  short-circuited  through  a  resistance. 
Another  device  to  replace  the  phasing  lamps  consists  of  an 
ordinary  three-phase  motor  with  sliding  contact  rings  in 
which  the  number  of  windings  in  the  short-circuited 
armaiure  is  equal  to  that  on  the  exciter ;  these  two  circuits 
are  connected  respectively  to  the  two  alternators ;  the 
action  of  the  two  circuits  will  bring  the  two  machines  into 
eynehronism  and  the  speed  of  the  motor  will  diminish 
until  finally  it  has  come  to  rest,  which  indicates  the  state 
of  synchronism  ;  to  show,  furthermore,  whether  the  currents 
are  then  in  phase  or  not,  a  pointer  is  secured  to  the  shaft 
which  shows  the  angle  between  the  two  phases ;  the 
macbinee  should  be  electrically  connected  when  this  pointer 
points  to  zero.  A  modification  of  this  consists  in  applying 
a  brake  to  this  motor ;  when  the  shaft  is  brought  to  rest 
they  are  in  synchronism,  after  which  the  shaft  is  turned 
by  means  of  the  brake  until  the  currents  are  also  in  phase. 
The  tests  be  made  were  with  a  10-h.p.  motor  for  a  100-h.p. 
macbine  ;  the  size  of  the  motor  depends  on  the  engine,  but 
can  generally  be  taken  at  about  5  per  cent,  of  the  output. 
Stili  another  device  is  shown  in  which  an  automatic 
interlocking  is  brought  about  by  regulating  the  steam 
supply ;  a  motor  is  connected  to  one  alternator  and  a 
certain  pulley  travelling  on  a  screw  thread  on  the  motor 
eh  aft  is  revolved  from  the  other  by  means  of  a  belt ;  when 
the  speeds  are  not  alike  this  pulley  will  travel  on  its 
threads,  and  by  means  of  a  lever  will  regulate  a  valve  in 
the  steam  supply,  but  when  the  speeds  are  equal  the 
puHey  will  not  travel  azially.  In  the  discussion  the 
devices  were  thought  to  be  too  complicated* 
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ELECTKIC  LIGHTING  AND  POWER  TRANSMISSION. 

H0NOTTR8  Grade, 

The  fu)lowinj5  are  the  qucBtiona  «et  by  the  Eramina- 
tiona  Department  of  the  Chy  and  Guilds  of  London 
Inatitutei  1898  : 

Ci^Ddi dales  in  honours  must  have  previously  passed  in 
the  ordinary  grade.  Thoy  may  select  their  questions  from 
one  only  of  the  following  sections. 

Section  /. —  Electrical  Instruments,  dc. 

Answer  questions  11,  16,  and  19  of  the  ordinary  grade ; 
together  with  not  more  than  six  of  the  following  *. 

21.  What  is  creeping,  or  time  lag,  in  springs,  and  how 
can  it  be  avoided  ?     (10  marks,) 

22.  Describe  a  potentiometer  suitable  for  measuring  from 
10  to  1,000  amperes,  and  give  a  sketch  indicating  the 
principal  dimensions.     (25.) 

23.  How  does  the  construction  of  an  amper-honr,  or 
quantity  meter  differ  from  that  of  a  volt-ampere^bour,  or 
energy  meter  ?  Give  a  sketch  of  a  good  specimen  of  each 
type.  When  can  one  be  used  in  place  of  the  other  1  Have 
you  an?  suggestion  to  make  with  reference  to  the  name 
**  recording  wattmeter  *'  as  applied  to  the  Elihu  Thomson 
supply  meter  f     (25  ) 

24.  Write  an  account  of  the  method  of  making  magnets 
80  that  they  may  be  permanent.  Explain  what  sort  of 
variation  you  would  expect  to  find  in  a  good  magnet 
belonging  to  some  measuring  instrument,     (25.) 

25.  Compare  the  advantages  and  disadvantages  of  slide 
wire,  dial,  and  P.O.  pattern  Wheatstone  bridges.     (15.) 

26«  If  a  motor-supply  meter  has  the  armd^ture  and  brake 
GO  the  same  magnetic  ^eld,  how  will  the  rate  be  altered  by 
the  weakening  of  the  field  ?    (10  ) 

27.  Agradual  change  is  found  to  occur  with  ebonite.  What 
is  the  cause,  what  effect  does  it  produce,  and  how  can  it  be 
prevented  1    (12) 

28.  A  resistance  to  take  0  015  ampere  at  2,000  volts  is 
required  for  a  wattmeter  to  be  used  on  an  alternating 
current  circuit.  Give  full  particulars  of  the  sixe  and  mate- 
rial  of  the  wire  and  the  number  of  turns ;  also  the  size  and 
material  of  the  core,  and  the  outside  dimensions.     (25  ) 

29.  When  testing  a  small  resistance  with  a  Wheatsone 
bridge,  trouble  is  found  to  be  produced  by  thermo  electric 
action.  Explain  the  various  methods  of  allowing  for  this, 
and  prove  that  they  lead  to  accurate  results,     (15.) 

30.  What  standard  of  light,  and  what  kind  of  photometer, 
would  you  use  for  accurate  work  ''i  Explain  the  details  of 
measuring  the  light  and  efficiency  of  a  small  incandescent 
kmp,  and  describe  all  the  precautions  that  should  be  taken 
to  ensure  accuracy.     (20.) 

Section  IL — Dyiuimas^  Motors^  Lamps^  etc. 

Answer  qtiestions  3,  15,  and  17  of  the  ordinary  grade ; 
together  with  not  more  than  sir  of  the  following ; 

31.  r)iscus8  the  various  special  armature  windings  which 
have  been  devised  during  the  last  two  or  three  years  to 
avoid  sparking.     (3D.) 

32.  What  are  the  relative  advantages  and  disadvantages 
of  carbon  and  metallic  brushes,  and  what  are  the  special 
pointa  to  be  attended  to  when  using  them  respectively  ? 
(15.) 

33.  Give  sketches  of  two  of  the  principal  types  of 
alternators,  and  discuss  briefly  their  special  advantages  and 
diaad vantages.     (20  ) 

54,  You  are  requirefl  to  test  at  full  load  a  dynamo  which 
pan  maintain  a  terminal  potential  difference  of  500  volte 
when  producing  250  amperes  and  running  at  400  revolutions 
per  minute.  The  only  engine  available  cannot  generate 
more  than  50  h*p.,  but  you  have  two  compound-wound 
dynamos,  each  of  which  can  maintain  200  volts  when 
iNrodacing  250  amperes  and  running  at  450  revolutions, 
biieribe  in  detail  the  beat  armogement  to  be  used  for 
carrying  out  the  test.     (25.) 

35.  Determine  the  winding  of  a  Gramme  armature,  the 
ol  which  has  a  length  of    12in.  (not  including  the 


thickness  of  the  insulation),  a  diameter  of  7iii.,  and  a 
depth  of  iron  of  2in.  The  bore  of  the  pole-piactf  ii  oioij 
exceed  13in.  The  dynamo  is  to  produce  100  volia  at  l,r 
revolutions  per  minute,  and  the  largeet  current  penoi 
so  as  not  to  raise  the  temperature  of  the  anoattire  mom 
than  75d6g.  F.  above  that  of  the  air  Aaaume  aiieh  aa 
induction  as  you  think  desirable.  Calculate  Iha  renHiMi 
of  the  armature  cold  and  hot,     (30.) 

36.  What  are  the  advantages  of  smooth,  tooibad«  and 
tunnel  armatures  ?    (10.) 

37.  Give  your  own  ideas  as  to  where  the  streii  eamm  wiifc 
a  toothed  and  with  a  tunnel  armature,  and  explaiji  vhjr  < 
such  armatures  the  air  space  must  exc«!d  thai  r«<|itral  I 
clearance  only.     (20.) 

38.  Discuss  the  advantages  of  high  aiid  ol  low  tnqii 
with  dynamos,  motors,  leads,  tranaformef«|  and  with  ait 
lamps.     (12.) 

39.  W^hat  is  the  inductive  drop  in  a  tranaformer  f  aad 
consider  whether  it  is  greater  or  less  on  ao  indoclivi  Itmi 
than  on  a  non-inductive  one.     (20.) 

40.  Draw  polar  curves  showing  the  distribodoo  oi  ^^ 
with  an  open  direct  and  with  an  open  altemating  ev^B 
arc  ;  also  with  an  enclosed  direct-current  are.  Prom  thflt 
estimate  the  total  amounts  of  light  that  are  §mti  odt  dov*- 
wards  within  a  cone,  the  generating  lines  of  whieh  makl 
an  angle  of  45deg.  with  a  vertical  line  through  tte  Mt. 
(20.) 

Scetim  IIL — Lighiing  and  Pmoet  S^fflf* 

Answer  questions  3,  5,  and  20  of  the  oidfnary  gfidl, 
together  with  not  more  than  *i>  of  the  following : 

41.  Give  details  of  the  complete  phmt  reqttired  for 
electrically  lighting  a  country  bouse  with  100  Itx^f- 
incandescent  lamps,  and  make  a  sketch  of  the  iwilcliboara 
showing  the  connections,     (30.) 

42.  It  is  desired  to  transmit  200  h.pi  two  milei^  do  hi 
distributed  at  the  receiving  end  to  a  number  ol  iloelik 
motors,  ranging  from  1  b.p.  to  30  Lp.  Doaeribi  tin  pbfll 
which  you  would  recommend.     (30.) 

43.  What  is  a  pilot  wire  t  How  should  it  be  W  t 
Where  should  it  be  connected  with  tli«  mnini  or  iki 
feeders  ?    Give  full  reasons  for  your  anawonu     (l^) 

44.  What  are  the  relative  merits  of  direei  alia  omltnla 
current  motors  for  driving,  say,  a  machine  ahopv  iukl  lor 
working  coal-cutting  machinery  in  a  mine  1     (10.) 

45.  Describe,  wil£  sketches,  the  various  syatenui  of  kyi^f 
underground  mains,  and  discuss  their  relative  adrsnugm 
Would  there  be  any  disadvanti^e  in  using  lou  w&foaM 
lead-covered  cables  with  the  lead  insulaledlroa  IMgiRHMl 
for  alternating  work  t     (25.) 

46.  Is  any  difficulty  experienced  wiUi  ntaniag 
formers  of  different  sizes  in  parallel  t    6ivo  full 
tion.     (25.) 

47.  Describe  in  detail,  with  sketcbea,  Uio  ImI 
with  which  you  are  acquainted  for  making  an 
lamp.     (20,) 

48.  What  types  of  water*motor  and  of  dfnaiBO 
you  propose  to  use  in  the  two  following  ciios :  (1)  1^000 
cubic  feet  of  water  per  minute  with  a  Itft  fiall,  and  <t) 
10  cubic  feet  per  minute  with  a  l,00OfL  fall  f  Tbo  pom 
to  be  used  on  the  spot     (25.) 

49.  What  are  the  most  tm{x>rtant  erion  to  be  locdcod  lor 
in  consumers'  meters  T    (15.) 

50.  Describe  in  deuil,  with  sketches^  the  kind  of  dMtiii 
tramway  that  you  consider  moet  suitable  to  be  tntrodveid 
into  the  busy  streets  of  an  important  dtjr*     (20  ) 


INSTITUTION  OF  BLBCTBICAL  BNGINBESS.  May: 


At  last  nii^ht'ft  meeliinig  of  tlM 
neon  th«  foUowing  were  tha  eamlldi 

^IcmmmI^^,— Walter  Jaaaet    L»eiiiiti£«    C^porallaa 
VV  ork<,  BUM3kbttrn  :  E.  S.   Lowvti.  Meoe  X&m^  VH 
Urn*.   F>t«do«  do  Minaa,   Eracil  ;    Geoiia  WOliia 
South    Ifettoo  Collierl^  Sooth  Halloa, 
Goodeen  PhiUijM,  Eloetrkal  Hemftiaeoat 
Btshop'iroad  Siatto,   W. ;    Edgar   BMli.    &    Batli 
Hetk>w»y,  N. 
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lUNIGIPAL  ELECTRICAL  ASSOCIATION. 


foUowiag  is  the  official  programme  of  the  third 
convention  of  the  above  association,  which  is  to 
1  in  London  on  June  8,  0,  10,  and  11 : 

convention  will  commence  on  Wedoeaday,  Jane  8,  at 
m.  at  the  Royal  United  Service  Institution,  Whitehall, 
At  this  meeting  Mr.  A.  H.  Gibbinfj^s,  city  electrical 
>r,  Bradford,  will  deliver  his  presidential  address,  and 
owing  papers  will  be  read  and  discussed  :  ' '  The  Manage- 
'  Electrical  Undertakings,"  by  Councillor  Hesford,  chairman 

Blectricity  Committee  of  the  Soutbport  Corporation  ; 
:hboard  Apparatus,"  by  J.  R.  Blaikie,  chief  assistant 
al  engineer,  Bristol ;  and  ''Steam* Using  Plant,"  by  J.  A. 
.  borough  electrical  engineer.  South  Shields.  Members  or 
taking  part  in  the  discussion  are  requested  upon  rising  to 
0  mention  their  name  and  the  town  they  represent.  The 
^  will  adjonm  at  I  p.m. 

the  afternoon  the  following  excursions  are  arranged  :  (a) 
d  Waterloo  Railway.  By  kind  permission  of  the  directors 
gineere,  Meeers.  Oalbraith  and  Kennedy,  the  association 
it  the  above  works.  Members  of  the  association  visiting 
terloo  and  City  Railway  should  meet  at  2.30  p.m.  in  what 
i  the  '*  Booking  Hall "  of  the  railway.  It  is  under  one  of 
lee  of  the  Waterloo  (main  line)  Station.  The  entrance  is 
le  Post  Office  yard  of  the  London  and  South- Western 
f,  adjoining  the  general  offices  of  the  company  in  York- 
[b)  Islington  electricity  works:  A  reception  by  the  Elec- 
Committee  of  the  Islington  Vestry  will  be  held  at  the 
electricity  works,  Eden -grove,  HoUoway,  N.,  at  3.30  p.m. 
le  evening  of  the  same  day  (Wednesday)  the  association 
will  be  held  at  the  Holbom  Restaurant  at  6.30  for  7  p.m. 

(exclusive  of  wine),  7s.  6d.  each  ;  after  June  1  the  price 
>t  will  be  lOs.  each. 

Thcrsday,  June  9. 
general  meeting  for  discussion  of  papers  will  again  be  held 
U>yal  United  Service  Institution,  opening  at  9.45  a.m.    The 
ig  papers  will  be  opened  for  discussion  :  *'  Uniformity  of 

by  C.  H.  Wordingham,  city  electrical  engineer,  Man- 
;  '*  Appropriation  of  Profits  and  Repayment  of  Loans," 
ie  Wm.  Maclay,  convener  of  the  Electricity  Committee  of 
im>w  Corporation;  "Single  versus  Multiple  Generating 
B,  by  J.  F.  C.  Soell,  borough  electrical  engineer,  Sunder- 
rhe  meeting  will  adjourn  at  1  p.m. 

Ajtemoon  Excursions, 
lirectors  of  Messrs.  Willans  and  Robinson,  Limited,  have 

the  members  of  the  association  to  visit  their  works  at 
oo  Thursday  afternoon,  and  have  arranged  for  a  special 
>  leave  Euston  for  Rugby  at  1.45  p.m.,  returning  from 
at  7.15,  and  timed  to  arrive  at  Euston  at  9  p.m.   Luncheon 

served  on  the  journey  down  and  dinner  on  the  return 
.  Tickets  for  the  special  train,  etc.,  may  be  obtained  on 
doo  to  the  hon.  secretary  before  June  6. 
eption  bv  the  Electric  Lighting  Committee  of  the  Croydon 
ktum  will  be  held  at  the  electricity  works,  Croydon.  Trains 
ietoria  Station  at  2.3  and  2.35  p.m.,  returning  from  East 
B  at  4vl5,  4.38,  and  5  48  p.m. 

Dd  permission  of  the  directors,  the  General  Electric  Com- 
lamp  works  at  Brook  Green,  Hammersmith,  may  be 
xi  by  members  of  the  association. 

Friday,  June  10. 
:eiieral  meeting  for  discussion  of  papers  at  the  Royal  United 
Institution  wUl  again  be  opened  at  9.45  a.m.  Papers  for 
on  :  '*  Electric  Traction,"  by  R.  C.  Quin,  borough  elec- 
ngineer,  Blackpool,  and  J.  E.  Stewart,  borough  electrical 
r,  Derby ;  "  Accumulators  in  Connection  with  Lighting 
action,'*  by  J.  H.  Rider,  borough  electrical  engineer, 
th  ;  "  Stand-by  Supply,"  by  R  C.  Quin,  borough  electrical 
r,  Blackpool.    The  meeting  will  adjourn  at  1  p.m. 

Afternoon  Programme, 
nd  permission  of  Messrs.  Siemens,  arrangements  have  been 
r  an  inspection  of  their  works  by  members  of  the  aesocia- 
rhe  train  leaving  Charing  Cross  2.17  p.m.  will  be  taken, 
;  at  Charlton  Junction  (the  nearest  station  to  the  works)  at 

ytion  by  the  Shoreditch  Electrical  Committee  at  the  elec- 
Forks,  Coronet-street,  Shoreditch,  E.C.,  at  3.30  p.m. 

Saturday,  June  11. 
•oflinees  meeting  at  the  Royal  United  Service  Institution, 
icing  at  9.45  a.m.,  will  consider  the  following  business  : 
meetinp^  for  next  convention  ;  election  of  officers  ;  report 
cil ;  wiring  regulations ;  loan  of  motors,  etc.  ;  treasurer's 
nt ;  and  the  secretary's  report. 

Ajtemoon  Excursions. 
I^emente  have  been  made  for  members  of  the  association 
sither  Portsmouth  or  Dover  electricity  works  during  the 

0  and  evening.  Trains  leave  Victoria  Station  for  Porte - 
at  1  p.m.  and  1.45  p  m.  ;  and  from  Victoria  Station  to 
kfc  12  40  p.m.  and  1.38  p.m.     Week-end  tickets  may  be 

1  the  above  programme  it  will  be  seen  that  the 
E8  will  not  be  idle  during  the  convention,  and  we 
reoommend  all  to  take  week-end  tickets  and  recruit 
■ea  on  Sunday. 


QUESTIONS  AND  ANSWERS. 


Under  this  heading  we  insert  questions  and  answers 
of  a  practical  character  relating  to  central-station  work, 
tramway  work,  or  construction  work ;  and  for  each  suit- 
able question  offer  one  shilling^  and  for  the  best  solu- 
tion of  any  question  we  offer  ten  shillings.  We  also 
give  five  shillings  for  every  other  answer  we  print.  The 
answers  to  any  question  should  be  sent  within  10  days 
after  the  question  has  appeared,  and  should  be  written  on 
one  side  of  the  paper  only.  We  would  call  the  attention 
of  those  sending  in  answers  to  the  fact  that  the  neatness 
of  any  sketches  sent  in  is  considered  when  marking  the 
relative  values  of  these  answers.  Questions  may  be  sent 
at  any  time. 

(Questions. 

66.  The  product  of  the  volts  and  amperes  in  an  alternate- 
current  circuit  does  not  always  represent  trae  watts.  Give 
examples  of  oases  where  there  is  a  wide  diffdreace  between 
this  product  and  the  watts  expended. — P.  T. 

67.  What  are  the  causes  of  the  back-firing  in  some  gas-engines, 
and  how  can  it  be  prevented  ? — R.  G. 

Answers. 
Question  No.   61. — Give  details  of  a  test  for    efficiency  and 
steam   consumption  of  any  one    dynamo    or  alternator 
coupled  to  a    steam-engine,   selecting  a  test    on  which 
you  were  personally  engaged  ? 

Best  Answer  to  No.  61  {awarded  105.). — The  following 
details  are  of  a  test  made  with  a  continuous-current  shunt- 
wound  machine,  direct-driven.  During  the  six  hours'  test 
indicator  diagrams  were  taken,  and  the  water  consumption 
measured.  The  mean  output  for  the  whole  six  hours 
was  1,010  amperes  at  120  volts.  At  starting  the 
speed  was  332  revolutions  per  minute,  and  at  the  end 
of  the  trial  had  only  increased  to  337  revolutions. 
The  shunt  current  was  14*5  amperes  at  start,  then  fell 
slightly,  remaining  steady  at  14  amperes  during  the  last 
half  of  test.  The  energy  expended  in  magnetising  the 
fields  was  thus  less  than  14  per  cent,  of  the  whole  output 
The  engine  was  a  compound  condensing.  During  the  time 
when  the  condensed  steam  was  being  measured,  the  mean 
output  was  121*5  kw.  The  condensed  steam  amounted 
to  3,314lb.  per  hour,  which  corresponds  to  27'3lb.  per  unit, 
or  20'3lb.  per  electrical  horse-power  hour.  The  indicated 
horse-power  at  the  same  time  works  out  to  100*2,  so  that 
the  combined  efficiency  of  engine  and  dynamo  reaches  the 
high  figure  of  85*6  per  cent.  The  steam  used  per  indicated 
horse-power  hour  works  out  to  17'4lb.  The  steam  used 
was  all  weighed  in  a  tank  placed  on  a  standard  weighing 
machine,  after  having  been  condensed  in  a  surface 
condenser.  This  is  the  most  accurate  method  of  deter- 
mining the  amount  of  steam  used  which  has  as  yet  been 
practically  carried  out  The  accompanying  table  gives  the 
principal  results  of  observations  during  the  test : 


Conditions. 


Full  power   

Three-quarter  power 

Half  power   

Quarter  power 

Excited 

Light  with  dynamo, 

Light  with  armature 

uncoupled 
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im  21010  5 
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10-5 
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3,314 
2,631 

2,048 

1,3S4 

72g 

580 


F.  Bruton. 


Question  No.  62. — What  are  the  relative  merits  of  two  and  three 
phase  installations  for  supplying  power  and  light  in  saoh 
places  as  large  factories  ? 

Best  Answer  to  No.  62  {awarded  105.). — As  regards  the 
actual  design  of  two  and  three  phase  motors  and  alter- 
nators, there  is,  perhaps,  not  much  to  choose  between 
them.  Machines  designed  for  similar  outputs,  whether 
synchronous  or  non-synchronous,  are  found  to  have  about 
the  same  efficiencies,  weight,  and  apparent  watt  consump- 
tion.   The  three-phase  machines  are,  if  anything,  slightly 
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better,  but  this  is  balanced  by  the  winding  details  of  the 
two-phase  type  being  a  little  simpler.  The  main  difference 
between  the  two  systems  lies  in  the  relative  weights  of 
copper  required  in  the  conductors  for  given  conditions,  and 
the  ease  with  which  the  currenta  may  be  handled,  regu- 
i&tedf  and  controlled*  The  first  experiments  with  three-phase 
working  brought  to  light  difficulties  in  the  regulation  of 
pressure  between  the  three  mains  at  the  pointsof  supply,  when 
the  currents  in  the  three  circuits  were  not  approximately 
the  same,  which,  though  since  overcome  to  some  extent, 
are  greater  than  those  obtained  with  two  phase  currents. 
Two-phase  currents,  if  worked  with  two  separate  circuits, 
are  almost  as  easily  dealt  with  as  single-phase  currents,  and 
•erve  readily  most  purposes  to  which  single  or  polyphase 
currents  are  usually  applied.  With  two  separate  circuit^^ 
lamps  may  be  run  by  either  circuit  alone,  and  thus  one^ 
half  the  armature  may  be  cut  out  without  causing  incon- 
venience. Of  course,  both  circuits  must  be  used  for  the 
motors.  Four  transmission  wires  are  usually  employed, 
but  three  only  may  be  used,  the  two  inner  legs  of  the 
circuits  being  made  into  one  wire  of  nearly  equal  cross- 
section,  so  that  the  three  wires  require  almost  as  much 
copper  as  the  four.  It  may,  therefore,  be  taken  as  a  general 
rule  in  alternating-current  work  that  for  power  distribution 
in  workshops  where  lighting  is  a  secondary  consideration, 
and  the  amoutit  of  lighting  is  small  in  comparison  to  the 
amount  of  power,  the  three-phase  system  is  preferable  ;  but 
where  power  and  light  are  to  be  delivered  in  approximately 
equal  amounts,  the  two  phase  system  should  be  used  in 
order  to  simplify  the  lighting  circuits,  whilst  if  the  load 
is  nearly  all  lighting  siogle-phase  is  best.  It  has  been  seen 
that  the  question  of  the  relative  weights  of  copper  which 
are  required  by  the  two  and  three  phaae  systems  is  not  so 
very  important  Inside  a  factory.  For  a  factory  the  cost  of 
cables  will  probably  not  be  more  than  35  per  cent,  of  the 
total  cost ;  but  as  the  interest  and  depreciation  on  these 
cables  must  go  into  the  annual  charges,  it  is  advisable  to 
give  the  matter  consideration.  Below  is  given  a  table 
showing  relative  weights  of  copper  for  equal  power,  voltage 
drop,  and  taking  into  account  the  stress  on  the  insulation. 
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Tbrae- phase    star 
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«*7 

3 

Tbree-pba«e  mesh 
or  A  oooneotiODs. 

" 

75 

150 

112 

F.  Bruton. 

[N,B. — Owing  to  the  pressure  of  urgent  matter  we  are 
tmable  to  print  more  than  the  winning  answers  this  week.— 
Ed,,  E,  E,]         

ELECTRIC  WIRING  PRACTICE* 

BY   FRKD   BATHUKST,    A.t.K.K. 

There  are  to-day  in  England,  either  in  operation  or  in  course 
ol  oreetioo,  over  200  oentrikl  electricity  sutions,  which  are 
capable  of  supnljing  upwArds  of  300,000  h.p.  d  •leotrical 
energy,  and  which  can  be  utilised  for  the  purpose  of  lighting* 
heatmgt  and  motive  power*  The  above  hguroei  will  show  thst 
every  town  of  importftnoe  hoii  now  the  means  of  providing  for 
ttie  public  4  supply  of  electricity,  and  we  may  Uke  it  that 
oeaiiy  50  per  cent,  of  these  oetitral  statioiis  are  directly  under 
municipal  oontrol.  Although  the  members  of  the  aieooiation 
we  have  to-4ay  the  pleenure  of  welooming  may  not  be  imme- 
diately directing  theea  '' dep*'itM  of  power,"  they  must^  never- 
theless, by  reason  of  the  rin^iminent  directive  pondons  they  hold 
in  our  towns  and  buroughi,  hnd  it  neoeesarj  to  aoquaint  tJieiii* 

*  Paper  reed  before  the  meetinf^  of  the  Inoorporaled  AModaUoe 
of  Mnakipal  and  County  Engineere  at  Wimbledon*  April  30. 


selves  with  the  general  trend  o!  t&e  pre 
these  latest  adjuncts  to  town  life.  Gra 
supply  IB  available  to  every  houaeholder  lirliic  in  j 
towDi  the  problem  with  which  we  are  n 
ourselves  is  how  best  to  instal  the  oonductitig  \ 
sumera'  premiaes  with  due  regard  to  safety 
In  other  words,  we  are  to  enquire  Into  the  oc 
or  governing  the  **  interior  electrical  wifiiif»'' 
electricity  Bupplied  from  the  Btreet  main  ie  e 
poinU  of  utilieation  within  the  houae,  be  It  for 
an  electric  glow  lamp  for  lightiog,  heeting  mn  ele 
for  warmth,  or  driving  an  electric  motor  for  pCMi 
the  greater  part  of  the  above  300,000  h.p.  ie 
lighting  purposes  only,  and  when  we  conBider  tlm  the 
million  incan descent  lampA  already  supplied  trom  m 
stations  repreflent  the  aocompliflbment  only  ol  perhe|* 
cent,  of  the  total  lighting  which  is  carried  out  in  t/omwt,  w< 
an  idea  of  the  immense  field  stUl  open  to  electridiy^ 
particular  aphere  of  utilisation.  Knowing  fttfthir  the  i 
and  continued  progrees  electric  lighting  ii  all  the  vhili  n 


wa  must  recognise  that  the  question  ae  to  wiMltar  ll 
wiring  in  the  nature  of  its  inatallation  ie  good  or  hti^  ^ 
it  is  temporary  or  permanent,  ia  a  matter  ol  CfiiMI  Md  in 


om; 


ing   importance.     We  may  take  it,  in  feot^ 
art  of  wiring  domioatea  the  progreoB  of  extended  * 
citioD,  and  atfeota  the  immediate  proeperity  ae  wi 
of  the  whole  electrical  induatry. 

Cwidiiwri*. — It  ia  now  generally  undemtood 
trical  wires  are  imperfectly  installed  the  ele4 
from  them  can  under  suitable  (and  U^o  liable 
fire  to  iu  surroundings,  and  knowing  that  dree  i 
trical  means  are  so  inaidioua  in  their  character 
mention  breathes  danger  and  alarm,  it  will 
before  directly  considering  the  preaent  practio 
briefly  review  a  few  of  the  conditions  whioli  Cfeaii4 
the  possibility  of  danger,  and  gain  eome  Idoftof  Ike  ] 
which  underlie  effective  constrooti JO«  Qoodw 
although  dealgoed  with  the  intention  of  carfTlftg  < 
portionate  to  their  sectional  area,  will,  if 
current  that  is  passed  through  them*  heo< 
so  doing  and  damaging  any  insulating  ooveriiif  Ihei  m 
upon  them.  This  possibility  of  their  being  able  to  HI  I 
their  covering  and  the  ultimate  fusion  of  thm  eootalaf 
can  be  readily  shown  by  expenment.  [SuMrittMl  ife 
Having,  therefore,  an  ordinary  insulated  eJ 
current  we  must  face  the  poostbiUty  of  injitrjT  < 
from  within  itself,  and  note  that  in  thie  reepee! 
of  electric  service  is  very  different  to  that  we  ere 
to  in  gas  practice. 

As  supporting  the  method  of  wiring  the  aitlhor  will  1 
we  will  here  make  the  eipehment  uf  artmngiiiit  iW  ( 
in  the  form  of  a  tube  which  direotly  sanottiKls  dm 
but  without  being  immediately  atladted  to  it.     V< 
note  that,  although  under  the  same  eonditioae 
conductor  can  now  be  burnt  out  inoide  tke  la 
destruction.     [Experiment  shown,]    Compettm 
of  an  electric  wire  and  iu  tight  fitting  is 
a  gas- pipe,  we  see  that  the  copper  oondwei 
the  orifice  of  a  gae-pipo,   whilst  the  ttwil 
has  to  be  compimd  with    the  ooetlng 
gas  tube.    As  regards  mecbanicel  oonsM 
rubber- insulated   electric  wire   inalaUed    ia 
other  prot43Ction  compares  with  a  pm  t 
rubber  tubes,  and  it  is  unneoeaeary  to  i 
the  latter  nature,  although  perhaps  i 
connection,  would  not  be  oountenaiketd  in 
Some  might  here  argue  that  eo^oaUed  **  sfity  1 
in  circuit  with  electricid  condootors  in  ocdor  I0 
from    beooming    overheated,    hot    ODemoTC 
generally  consist  of  a  short  length  of  eeaa^  1 
fead  alloy  wire,  and  they  are  found  to  llaire 
In  the  first  place,  no  satiafatitoiy  form  ol  ' 
devised  that  prevents  the  eolilipaiMDl  of  ti 
or  unitiated  peraonB,  and  It  ll  < 
when  a  fuse  is  continoally  bfiildilg  llie 
trouble  is  prevented  by  repkotng  Hit  tta  wire 
or  oop^r,  which  will  carry  any  exoass  of  cmrwm 
siBOd  ttn  or  alloy  wire,  which  will  aot  as  a  foa 
current  of  certain  value,  will  mammiimnlf  aDsW  • 
larger  currant  to  pass  (the  fimo  tolillg  villi  ft  « 
10  amperes  oiay  00  '*  shori-eiroQit  **  potbU  m  \ 
of  SO  or  more  am^wres),  and  this  ( ' 
with   the  same  Bt^ed  fuse  wire  in 


makers.  Further,  a  fuae  of  fixed  ci^iMty  tiMsm 
against  "*  leakage  '  current  so  loof  oe  Mili  m 
exceed  that  of  the  fuse  oapsotly,  snid  a  IHar 
show  how  an  electrical  fire  oan  raJMilt  ffoai  m 
not  capable  of  breaking  a  small  ftei^  ollk 
which  the  limit  of  phyaioal  itre«|l^  ii  Wif  1 
Returning  to  our  eiperimeaW  ve  see  iImI  il  Ii ' 


of  the  coatiug  of  insumting  material  erhiob 
to  the  ooodnotofi,  ftnd  tiM  lb«  ^iaraMo 


of  e 
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wire  muat  be  oorrecUy  designed  and  proportioned  to  the 
tendenoy  to  leakage.  Electricity  is  supplied  to  the  wire  at  a 
owtain  preesure,  or  voltage,  and  this  factor  also  determines 
the  abihty  of  the  current  to  break  through  the  insulating 
euTiionment,  for  just  as  **  pressure  "  (the  number  of  pounds 
per  square  inch)  in  the  case  of  steam  or  water  can  be  raised 
BO  as  to  burst  a  metallic  pipe,  so  can  the  voltage  of  the  current 
on  a  conductor  be  increased  until  the  insulating  covering  is 
broken  down.  Here,  still,  in  comparison  with  gas  service,  we 
find  electricity  again  at  a  disadvantage,  for,  although  the  insu- 
lating material  may  be  properly  designed  to  withstand  the 
vcdtage  with  the  material  in  a  perfectly  dry  state,  the  slightest 
onforesbadowed  presence  of  moisture  can  act  disastrously  and 
cause  the  insulating  material  to  lose  its  electrical  value.  This 
fMt  can  be  brought  home  to  our  bodily  senses  by  first  of  all 
tonchiiig  the  charged  conductor,  which  is  protected  by  a  coating 
of  dry  cotton,  and  then  touching  the  same  conductor  when  the 
cotton  has  been  wetted.  This  fact  can  be  determined  by 
ain^one  desirous  of  testing  it.    [Experiment  shown.] 

There  la  a  further  condition  in  electrical  work — that  when 
the  insulating  covering  of  a  wire  becomes  partially  damaged 
tiie  escaping  current  not  only  chars  and  destroys  its  coverins, 
bat  creates  an  electrolytic  effect  on  the  conductor  itself,  whidi 
resulta  in  its  gradual  corrosion  and  a  corresponding  decreased 
eanying  capacity,  until  ultimately  a  condition  is  arrived  at  when 
the  conductor  is  not  large  enough  to  carry  the  current  it  was 
designed  for.  The  very  first  requirement,  therefore,  in  provid- 
ing for  *' insulation  "  is  to  rigorously  exclude  the  possibility  of 
mmture  reaching  the  conductors,  aod  in  looking  for  suitable 
materials  for  insulation  (porcelain,  mineral  wax,  oils,  rubber, 
dzy  silk,  and  cotton  are  insulators,  whilst  all  metallic  bodies  are 
Bsually  good  conductors)  we  have  not  only  to  find  good  non- 
oondactora,  but  choose  those  materials  which  are  resistant  and 
rqwllent  to  the  effects  of  moisture.  We  have  now  gained  an 
idea  of  the  importance  of  the  considerations  underlying  the 
question  of  insulating  conductors,  and  noted  that  the  direct 
insnlating  covering  of  an  electrical  wire  is  exposed  to  possible 
injury  both  from  within  and  without,  and  that  in  providing 
ptffeet  protection  we  have  to  guard  against  certain  electrical, 
chemical,  and  mechanical  conditions.  Indiarubber,  now  the 
generally  used  standard  material  for  insulating  light  wires, 
whether  applied  in  its  pure  and  plastic  state  or  in  its  vulcanised 
ooodition,  has,  it  must  be  allowed,  a  certain  limited  life,  but  as 
to  what  time  is  the  exact  duration  of  its  life,  under  the  varying 
conditionB  of  wiring  application,  is  a  matter  too  contentious  to 
deal  with  here.  But,  sooner  or  later,  under  the  ordinary 
stmospheric  conditions,  it  deteriorates,  becoming  dry  and 
Ixittle,  so  that  cracks  and  air  checks  appear  and  present  the 
chance  for  any  collection  of  moisture  in  its  vicinity  to  give  rise 
to  electrical  faults.  The  acids  and  alkalies  of  the  cements  and 
nlaatarB  used  in  connection  with  building  construction  are  also 
Known  to  act  upon  rubber  and  the  fibrous  material  used  in 
insnlating  electric  wires,  so  as  to  cause  their  deterioration  and 
daitmction.  The  rubber  insulation  should  therefore  be  pro- 
tected, as  far  as  possible,  against  deterioration,  and  failing 
tbeolute  protection,  arrangements  should  be  made  to  prevent 
its  deterioration  from  causing  injury  outside  the  electrical  con- 
daotors  themselves.  In  this  connection,  does  not  the  experi- 
ment with  insulation  in  the  form  of  a  tube  offer  a  feature  of 
flifety,  and  a  supplementary  possibility  of  increased  durability 
that  deserves  to  be  worked  out  commercially  ? 

S^ftUma  of  Diatritmtion, — Dealing  for  a  moment  with  the 
plans  upon  which  the  wires  may  be  installed,  before  coming  to 
the  aotaal  modes  of  erection,  we  have  to  note  that  the  term 
^•eneait"  aa  applied  to  electric  light  wiring  implies  the  use  of 
two  distinct  wires,  which  are  usually  laid  close  together,  one 
bang  used  as  the  **  lead  "  and  the  other  for  the  '*  return  "  of 
the  current  to  the  point  of  generation.  Comparing  them  stiU 
vith  the  familiar  gas  practice,  which  requires  only  the  single 
ppe  connection  to  the  individual  gas  jet,  where  the  gas  is 
iputed  in  eontact  with  the  air,  the  idea  of  the  construction 
leqmred  in  electrical  work  can  best  be  grasped  by  imagining 
it  necessary  to  provide  a  second  and  supplementary  system  of 
piping,  just  as  u  an  exhaust  mtem  of  piping  were  necessary 
to  coUeot  the  products  of  combustion,  in  order  to  return  them 
to  the  gasometer.  Electric  circuits  can  be  installed  either  on  a 
**tree  principle  or  on  a  ** centre  of  distribution"  principle. 
In  the  former,  the  current  may  be  taken  as  circulating  in  the 
wiling  as  the  blood  does  in  our  bodies,  passing  from  the  larger 
iKteries  to  smaller  ones  (branches)  and  ramil^ing  (in  circuits) 
throoghout  the  system,  like  the  branches  of  a  tree,  and  accord- 
ii^  to  the  direct  needs  of  the  parts,  eventually  being  returned 
towards  the  starting  point,  the  heart,  by  the  veins.  By  this 
Method,  as  fuses  are  placed  wherever  a  small  wire  joins  a  krger 
one,  in  order  that  the  current-carrying  capacity  of  the  smaller 
wire  may  be  protected,  it  often  happens  that  the  fuse  boxes 
sm  placed  in  unlikely  and  inconvenient  positions,  and  generally 
Qtlfy  <m  one  pole,  the  positive  lead,  the  exigencies  of  space  and 
WffmnnoB  prohibiting  large  and  unsightly  appliances.     This 

^le  was  almost  univenal  in  the  early  days  of  wirins,  and 

I  lew  cases  is  still  adopted,  but  it  is  being,  and  shomd  be, 
'sopeneded  in  favour  of  the  second  principle,  that  of 


'* centres  of  distribution.*'  Under  this  plan  a  number  of  main 
conductors  pass  oft  towards  the  various  parts  where  supply 
is  required,  terminating  at  certain  fixed  and  convenient  points, 
from  which  as  many  of  the  small  branches  as  may  be  required 
are  run  ofi  to  groups  of,,  or  even  to  each  of,  the  individual 
outlet  points.  It  is  obvious  that  this  principle  provides  con- 
venient centres  for  the  general  assembly  of  safety  fuses,  which 
can  be  placed  on  both  poles,  and  definite  positions  from  which 
faults  on  anj  individual  branch  can  be  tested.  In  practice  it 
permits  the  use  of  the  minimum  number  of  fuses  reouired,  and 
reduces  the  changes  in  the  size  of  the  conductors  to  tne  smallest 
number.  It  greatly  simplifies  the  calculations  as  to  the  sizes 
of  conductors  required,  besides  making  the  work  of  installation 
easier  of  execution  l^  lessening  the  number  of  joints  required 
to  be  made  (every  joint  in  a  conductor  being  a  source  of  weak- 
ness), and  reduces  the  possibility  of  inferior  workmanship. 
Further,  it  gives  the  most  constant  voltage  at  the  lamp  terminals, 
wiUi  their  corresponding  advantage  of  increased  life,  without 
regard  to  how  the  lamps  in  different  p^rts  of  the  building  may 
at  difierent  times  be  operated.  This  is,  in  fact,  the  best 
principle  of  distribution  and  control  that  can  be  adopted. 

Practice,  —Leaving  theoretical  and  coming  to  actual  practice, 
if  we  take  the  year  1880  as  the  date  when  central-station  work 
really  began  to  be  energetically  undertaken,  we  see  that  nearly 
10  years  have  elapsed  since  the  possibility  of  central  electrical 
supply,  and  yet — shame  to  the  electricians  to  have  to  own  it — 
we  cannot  yet  point  to  a  permanent  and  satisfactory  system 
of  wiring  that  can  be  called  as  ^'standard,*'  as  iron  jHping  can 
be  termed  in  respect  to  gas  practice.  Prof.  S.  P.  Thompson 
has,  in  his  practical  and  epigrammatic  way  (in  a  paper  read 
before  the  Society  of  Arts),  said  that  what  is  wanted  is  a 
system  of  electrical  conductors  which  will  be  '*  electric- tight," 
"water-tight,"  "gas-tight,"  "air-tight,"  "  oD-tight,"  and 
"rat-tight,"  and  doubtless  with  these  qusli^es  we  sliaU  attain 
that  "  tightness  "  which  goes  with  first-class  electric  work.  The 
fulfilment  of  these  conditions  would  seem  to  indicate  that  the 
wires  must  be  well  arranged  mechanicallv,  and  as  in  ordinary 
building  construction  they  have  to  be  fastened  on  waUs  and 
ceiling  pass  under  floors,  and  through  brick  walls  and  other 
partitions,  the  author  would  suggest  that  these  "  tight "  require- 
ments at  once  point  to  the  value  of  a  "  tube  "  or  "  conduit  " 
system  of  wiring,  as  providing  a  means  of  inserting  and  readily 
withdrawing  the  conducting  wires,  in  addition  to  £e  protective 
value  such  a  system  of  piping  affords,  ss  preventing  disturbances 
of,  and  injury  to,  the  conductors  placed  within  it.  A  conduit 
system  furthermore  lends  itself  perfectly  to  the  "  distributing 
centre  "  method  of  installation. 

Inasmuch  as  telegraphic  experience  preceded  the  application 
of  electricity  to  lighting,  electricians  naturally  followed  the 
ideas  prevalent  in  that  dass  of  work,  and  first  employed  such 
wires  as  were  commercially  available,  and  which  were,  compa- 
ratively to  the  requirements  which  had  to  be  filled,  but  lightly 
insulated.  Wires  covered  with  cotton  soaked  in  paraffin  wax 
were  used  ;  whilst  in  the  absence  of  any  definite  experience 
with  the  larger  current  units  being  handled,  we  can  now  see 
that,  in  the  then  state  of  the  art,  it  was  only  to  be  expected 
that  with  these  wires  just  tacked  or  stapled  up  in  position, 
and  passing  without  method  or  order  through  floors  and  along 
walls,  "overheating"  and  "leakage"  troubles  were  likely  to 
result.  An  experiment  has  been  here  arranged  by  which  it 
will  be  seen  how  easily  two  wires,  connected  with  a  source  of 
electrical  supply,  and  which  are  but  lightly  insulated,  or  in 
which  the  iiululating  covering  has  been  damaged,  can,  when 
lying  on  damp  wood,  cause  a  fire.  [Experiment  shown.]  You 
will  thus  see  tne  ouiet  and  insidious  way  in  which  an  electric 
fire  is  caused,  and  how  the  conductors  "  eat  out  their  vitals  " 
and  set  fire  to  their  surroundings  in  order  to  conceal  their 
suicide.  The  moisture  has  acted  as  a  conducting  bridge  between 
the  two  wires,  with  the  result  that  what  was  at  first  a  small 
leskage  has  rapidly  become  worse,  resulting  in  the  complete 
destruction,  charring,  and  ultimate  firing  of  the  inflammable 
rubber  or  other  instilating  covering  on  the  wire,  and  the  firing 
of  tJie  wood  or  other  combustible  material  in  its  immediate 
neighbourhood.  From  this  experiment  it  is  evident  that  all 
electrical  conductors  installed  on  this  or  similar  lines  should 
be  in  sight,  or,  if  concealed,  readily  "  accessible,"  or  capable 
of  easy  removal  for  inspection  or  replacement.  For  if  they  are 
in  any  way  fixed  and  "  inaccessible,"  the  faults  which  may  arise 
on  them  are  equally  fixed  and  inaccessible.  Ton  will  note  also 
that  the  above  results  are  possible  in  spite  of  the  protection 
afforded  by  a  three-ampere  fuse,  and  further,  that  the  leakage 
action  could  be  taking  place  between  the  wires  without  having 
any  lamps  alight  on  the  circuit. 

The  action  which  was  taken  from  1880  to  1890  by  the  fire 
offices,  if  not  directly  based  on  experience,  must,  however,  in 
the  light  of  present  circumstances,  be  taken  as  effective.  Rules 
were  drawn  up,  and  for  some  considerable  time  contractors 
felt  the  pleasures  of  what  (if  the  author  mav  be  allowed  to  use 
the  wora)  they  now  consider  "  stepmotherly  "  solicitude  and 
attention.  Then  came  the  palmy  daj^s  of  "  wood  casing,"  and 
such  insulated  wires  onlv  as  met  with  "  approval "  could  be 
installed,  whilst  slate,  asbestos,  and  other  auxiliaries  could  not 


he  employed  too  Iftriihlj.  New  editions  of  rules  followed  one 
another  with  startling  rapidity,  in  order  to  keep  up  with  the 
state  of  the  art^  and  even  to-day  we  atill  feel  the  eiftjct  of  the 
many  aaomalios  which  exist  from  those  limea.  Be  it  for  w?int  of 
authoritative  «ncouragoraent  and  support^  or  be  it  Britiah  con- 
•ervatiam  and  apathy  to  try  anything  **new'*  when  an  apparently 
antiafaetory  method  already  exiBtB^  the  fact  remains  that,  in 
England  wood-easing  conEtruction  atill  holda  the  general  field. 
Ill  the  deeire  to  obtain  low-cost  wiring  prices  of  the  material 
uai'd  have  been  forced  down  to  the  lowest  ptiint^  and  in  the  keen 
cunipeiition  existing  the  only  hope  of  reducing  the  cost  of  ihe 
installation  must  rest  in  lessening  the  cost  of  the  workman- 
ship. The  buxing-in  of  wires  and  joints  can  evidently  tend  to 
the  existence  of  slipshod  and  shoddy  work,  and  work  can  be 
done  that  will  for  the  moniunt  be  able  to  pass  all  the  standards 
re<4uir&d  by  fire  othcea  and  central  stations  because  no  method 
of  testing  can  determine  how  long  such  work  will  stand.  The 
unacnipulous  wiring  contractor  knows  the  difficulty  of  viaual 
examination,  and  how  seldom  it  can  be  eflectively  carried  out, 
and  is  thus,  if  he  chooBeSi  placed  in  the  position  of  competing 
with  a  reliable  contractor  by  reducing  the  quality  of  his  material 
or  workmanship  ;  and  considering  the  inherent  difliculty  of 
exactly  estimating  the  labour,  the  author  thinks  that  it  is  these 
conditions  which  are  answerable  for  the  immense  variations  we 
see  to-day  between  the  tenders  submitted  for  wiring  work. 
In  some  cases  the  prices  tendered  vary  from  100  to  200  per 
oent.  on  either  side  of  the  estimated  tigure. 

Some  advcx^tes  maintain  that  wood  casing,  although  it 
cannot  be  called  **  permanent/*  is,  under  certain  conditions^ 
suthoiently  satisfactory,  and  beat  of  all,  cheap.  The  author 
believes  that  its  extended  use  has  caused  the  art  of  wiring  to  so 
far  turn  ofl*  the  right  lines  that  further  progress  towards  low- 
class  wiring  is  now  barred.  He  is  inclined  to  think  that  the 
future  will  produce  a  system  of  wiring  in  which  far  more  suitable, 
if  at  Hrst  more  costly,  material  will  be  used,  so  as  to  enable 
the  end  in  view  to  be  accomplished  more  directly  and  with  a 
simptihed  and  reduced  cost  in  tabnur.  In  Germany,  For 
inslancei  wood  casing  is  now  prohibited,  and  it  is  also  practi- 
cally obeolete  in  the  United  Sutesof  America,  where  an  enlarged 
sphere  of  electrical  application  has  provided  extended  experience. 
Preference  has  now  been  given  in  both  these  countries  to 
insulated  otmductura,  which  are  run  side  by  side  at  a  pre- 
determined distance  upon  porcelain  knobs  or  cleats,  the  principl^j 
being  to  treat  the  conductors  as  if  they  were  br^re  wires. 
Providing  ihe  wires  are  nowhere  concealed,  and  the  condirions 
are  such  that  they  are  not  likely  to  be  touched  or  diiturbed, 
this  practice  has  been  proved  perfectly  satisfactory,  and  less 
cosily  than  wood^casing  work. 

The  increasing  demand  in  England  for  Iow<cost  wiring  has 
recently  brought  into  use  a  system  which  can  be  compared  with 
gas  practice  employing  lead  oompo  piping.  The  two  conductors 
are  insulated,  laid  side  by  side,  and  for  mechanical  protection 
ttra  provided  with  a  lead  covering.  This  lead  cover,  it  is  advo- 
oated,  provides  a  more  effective  protection  than  wo<:»d  casing,  so 
that  the  wire  may  be  fastened  directly  up  to  walls  and  ceilings 
without  further  precautions.  The  tlexibility  of  the  wire,  and 
the  simplicity  of  this  ptaotice,  may  at  first  sight  seem  to  recom- 
mend it,  &nd  perhaps  extended  use  may  be  made  of  this  material 
for  surface  work  where  conditions  allow  of  its  use,  for  then  it 
Oftn  be  readily  inspected,  and  any  chnnge  of  the  presupposed 
oonditions  that  may  be  likely  t^^i  injuriously  affect  the  lead 
covering  can  be  noted.  The  author's  experience,  however,  with 
laid*covered  electric  wires  directly  embedded  in  plaster  has 
been  a  painful  and  costly  one.  The  lead  covering  usually 
employed  is  but  a  fraction  of  the  thickness  of  ordinary  compo 

EijMs,  and  when  utilised  under  electrical  conditions  seema  to 
e  liAble  to  rapid  deterioration  in  the  strong  chemical  cements 
Mid  plasters  now  commonly  employed  in  building  construction. 
The  thin  lead  covering  further  presents  but  little  opposition  to 
poastble  mechanical  damage,  and  once  its  integrity  and  water- 
proof (lualities  are  destroyed,  electrical  faulta  soon  follow. 
Where  it  is  placed  between  floors  and  ceilings,  it  is  not  only 
liable  to  trouble  at  the  point  of  the  carpenter's  nail,  but  is 
exposed  to  the  capricious  attention  of  the  familiar  house 
roaetii  :  for  just  as  rats  and  mice  occasionally  pay  attention 
to  lead-covered  gas  or  water  pipes,  so  they  may  exert  their 
eaatgiee  upon  lead-covered  electric  wires,  and  nothing  short  of 
what  may  be  a  fateful  experience  to  them  and  the  property 
iwner  will  enable  them  to  discriminate  between  destroying 
4,he  continuity  of  itn  electrioal  covering  and  that  of  a  water- 
pipe.  Some  Additional  form  of  protecting  shield  would  there- 
fore appear  desirable  to  the  permanence  of  this  class  of  wiring 
work.  As  atfecting  this  qutstion  of  surface  wiring,  however, 
And  outside  the  possibility  of  wocidentid  damage  which  such 
work  must  always  present,  is  the  rapidly  growing  feehng  that 
Uie  Work  of  the  present-day  electrician  is  unsightly,  and  perhajJA 
mrtD  fatal  ti>  any  attempt  at  decorative  effect.  Knowing  the 
cmeertainty  which  must  exist  if  his  wiros  have  to  be  concealed, 
the  electrician  has  hitht*rto  sought  to  gain  carit  Haf%ch^  in 
reepect  to  his  action  within  the  building  he  is  wirioK,  and 
obtains  permission  Uj>  carry  out  his  plans  after  his  feUow- 
wurkmesi— the  builder,  plasterer,  pipe-dtter,  and  decorator — 


have  left ;  thb  course,  whilst  naturally  fargonbla  In  1l^ 
not  always  redound  to  the  complete  satiafaetjan  ol  Ui 
workmen.     This    experience   is    simply  a    il|MlltiMl  ^ 
occurred  upon  the  introduction  of   gas  setri 
satisfactorily  removed  until  the  intn^ductioti  of  trou 
minimised  the    possible    dangers  arising  from    Um  ,_ 
work,  and  brought  about  the  present  stjfcnd*td  ptaatioe  el 
cealed  work.     To  meet  accidental  in jik  lio 

and  s%ws  of  his  fellow- workmen,  the  k  is  dri»e«  toeae 

iron  to  resist  iron,  and  today  wa  note  s  coniiaerabla 
in  the  more  mechanical  and  more  coetly  practioa  of  ^  _ 

electric  wires  within  ordinary  iron  pipea.  Tlie  adt^or  dii^i  «et 
question  the  fact  that  good  electrical  work  c%n  be  earried  mfL 
with  plain  iron  pipea,  but  emphatically  urges  his  baliaC  thai  t^i 
is  only  the  intermediate  stage  we  most  paM  tlimigli  to  aioa*  a 
standard  methcnl  of  electric  wiring. 

Iron  piping  is  undoubtedly  suited  to  gaswoiiu  liai 
its  characteristics  must  be  modified  to  render  ll 
Htii table  for  electrical  work.  When  wires  are 
iron  pipes,  the  freedom  of  the  system  from  tft*ubU 
depends  entirely  upon  the  perfection  of  the  inmilatinf  ot»' 
surrounding  each  wire,  oonditions  which,  aa  we  hava  alrwaly 
seen,  are  by  no  means  easily  secured.  It  can  b«  alk 
any  internal  roughness  in  the  pipe  itself,  or  thm  _ 
carelessness  with  the  wire  itself  whilst  it  ia  betsf  dfmwa 
the  pipe,  can  result  in  danger  to  the  intulatioD  of  tte  vtriL 
Every  practical  man  knows  that  when  an  iron  pipe  ia  aai«iad 
by  means  of  the  pipe-cutter,  a  jagged  and  sharp  tnwifdl|)r  fV^- 
jecting  ^'burr'*  is  raised,  and  the  inside  diameter  of  thm  ptfm  is 
slightly  lessened.  A  short  run  of  plain  pif*  witJi  ana  m  twa 
bends  in  it  is  here  arranged,  the  lengths  having  bean  ^li  mp  ni 
installed  in  the  manner  which  would  be  adopted  for 
and  two  wires  will  be  pulled  through  Iheoi.  [T 
shown.]  It  is  evident  that  the  roughneas  of 
the  pipe  is  sufficient  to  seriously  damage  ttia  il 
of  the  wires,  and  unless  thb  ia  found  oQl  alt  Uia  ti«ae  the 
will  not  have  on  them  the  perfect  eovariiif  Uiey  wara  iatanded 
to  have.  The  erection  of  plain  inm  piping  (f^  tba 
of  wires  therefore  implies  that  whenever  iha  wiirki 
hiH  lengths  he  must  rijKorously  care  for  ai  d  raam  (mt  tkm  sivla 
quite  smooth.  Here,  then,  is  a  eondttion  wliicll  oia^  ba 
squarely  faced  in  order  to  counteract  any  oifnlnapaaa  mi  tiMe 
part  of  the  workman.  Etperienoe  ahowa  thai  ifott 
exposed  to  the  presence  of  moisture  or  changing 
conditions  are  liable  to  **  sweat  '*  inside,  and  woan  ea 
condensation  of  moisture  occurs  any  defects  in  thm 
covering  of  the  wires  will  rapidly  develop.  Any 
can  now  apply  after  completion  of  t'  -  rlt   will 

indicate  partial  deterioration  of  the  ii>  ^^t 

breakdowns  may  not  immediately  r««!ui.,  i»ujM  «aa  ba 
on  the  wires  or  in  the  pipe  until  the  oocmrvmmm  of  tJia 
conditions,  which  may  cause  them  to  show  upg  la  fad 
plain  inm  being  a  ctmductor  enables  the  |iipa  to  9M 
bridge  by  which  the  fault  occurring  in  the  loanklina  of 
wire  is  transmitted  throughout  The  systaoi,  to  awwt  the 
breaking  down  of  the  i>pp<«ite  wire  at  some  othar  potat.  A 
series  of  experiments  has  been  armnced  to  illiflilaaia  what 
may  happen  when  such  faults  occur.    [Ekpariniaiii  ahparn.) 

The  wires  taken  are  the  siiea  anp 
for  ordinary  house  supplies,  and  are  pnlaeiad  bv  mhftf 
of  50  to  100  ampere  (Opacity.  Reprodttdiig  IM 
which  will  result  in  connecting  both  ooodiieloffa  ii 
we  see  that  the  eflect  of  the  **  SiortHarcait  *' 
burn  out  the  pipe,  in  spite  of  the  pf^otectioQ 
be  afforded  by  the  fuses.  Vou  will  nota  tha^  ite 
momentarily  passed  the  50amt>ere  foat  hilMW  aiMiilg  it  ta 
operata  made  ihe  pipe  red  hot,  and  aaarly  aialtad  ast  a  fugikm 
of  the  metal.  By  the  ourrent  paaaing  t&a  ?S*aai|>afa  fvaa  fm 
will  see  that  a  hole  ia  oompletalT  bamt  oat  ol  Iha  pipa.  Im  Iha 
case  of  the  lOOampere  fuae  the  etfect  is  n^ 
and  with  the  150-ampere  fuse  the  limit  of  illoil: 
pipe  is  reached,  inasmuch  as  the  **dioct-Gif«i^**  iAfll  ti 
larger  currents  would  leave  no  pipe  at  alL  It  ia  wummtttmff 
to  dwell  upon  the  fact  that  the  above  [wiwihiWNai  inf  flWiiia 
very  serious  iire  risk  to  those  buUdlogi  whanfa  Moh  mmtn^ 
turn  might  be  found.  This  same  stala  of  aflhifi  eao  ha  m|a^ 
duced  on  the  smaller  branehea  of  a  plata  tron  p^  mjmitm  di 
wiring,  if  the  original  fosea  nroteottnf  tha  wttaa  hasa  haaa 
accidentally  enlarged  throogn  replaaaoMNil  hy  aatalMi  ar 
uninitiated  persons.  In  America  aooia  tXpaitaMn  of  Ite 
above  cUss  led  the  tire  underwritart  to  anlnly 
use  of  plain  iron  pipe  for  alaoltieal  work,  hot  tha 
in  faimesa  to  the  advooataa  of  the  plaia  tfoo  |Nfia 
admit  that  the  represeniAr  '    K*i 

winding  have,  at  the  tim«  d  to  a  moik^mtitm  al 

above  rule,  to  as  to  admit  tur  unv  »f  plain  |ii]H^  prw 
wires  are  always  drawn  in  after  tha  ecaelioii  of  ilia 
that  the  wires  uaed  are  provided  with  a 
tibroua  braiding  1  52in.  thick*    This  astm 
to  be  provided  for  the  parpoae  of  anal 
the  oonductora  t4j  reiial  mwixnu  WhtllH  1 
the  uao  of  plaiu  iron  pipe  ii  allbwad,  Ik*  praaHal  raauli  uf 
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Above  Btipul&tion  ii  to  force  the  contriKStora  to  prefer  lu  the 
aJfcemative  method  the  use  of  an  msulnted  iron  pipe.  Although 
ui  inBul&ted  iron  pipe  must  n&ceBSftrilj  coat  more  than  pUia 
iros  pipe  of  equal  size,  if  the  wires  used  in  conn^tion  with  the 
latter  have  to  be  BpeciAlly  treated  in  reipect  Ui  their  covering 
the  extra  cost  inTi^ved  m  thiE  caaa  ia  a  a^t^off  against  that  of 
the  lined  pipe,  and  the  advantage  of  posaible  competition  lb 
■ecured. 

But  the  question  of  an  insulating  lining  brings  us  to  the 
matter  which  is  nearest  to  us.  To  prove  the  eleoi  rlcal  value 
And  utility  of  the  '^  ineulating  lined  conduit ''  which  the  members 
of  this  aasociation  will  see  rimmifactured  at  theae  workt*  we  will 
tepeat  the  short-circuit  experiment  made  with  plain  iron  pipo. 
la  this  caae^  however^  instead  of  the  50  to  150-ampere  fuses, 
we  will  insert  those  of  250  amperes  c»tiacity.  [Experiment 
ihown,]  Thifl  time  the  result  is  not  pyrotechnical,  and  examina* 
tion  of  the  tube  will  show  that  the  **  short-^ircuU  effect  "  has 
been  kept  entirely  within  the  tube.  The  insulating  lining  haa, 
it  is  true»  suffered  somewhat  from  the  intense  internal  heat, 
but  baa  HUccessfully  resisted  being  ^*  burnt  out/'  The  tube 
vheii  mit  open  longitudinally  has  the  appearance  on  the  right- 
huid  side  of  the  bumt-out  plain  iron  pipe*  From  an  elec- 
tMUui*a  point  of  view,  the  insulated  pipe  is  therefore 
adTantageoui,  for,  being  **  arc-proof, 'Mt  safely  con fiaea  within 
Itself  the  dangerous  fire  eflects  which  may  result  in  conse- 
queoce  upon  the  deterioration  of  the  insulation  of  the  electrical 
conductors.  The  author  explains  the  matter  by  stating  that 
the  insulating  lining  employed  is  sufficiently  Gre^reAistant  to 
priierve  the  insulation  of  the  conductors  intact  from  the 
met&Ilic  pipe,  so  as  to  cause  the  short-circuit  rush  of  current 
to  take  place  between  the  conductors  theras^alves,  until  either 
the  molten  state  of  the  conductors  at  the  point  of  coittaet  or 
the  rupture  of  the  fuse  itself  serves  to  break  the  continuity  of 
the  circuit  and  restore  normal  conditions. 

Touching  further  upon  the  neoeasity  of  obtaining  in  any  elec- 
trical conduit  a  perfectly  smooth  intoriorf  an  experiment  has 
been  arranged  to  show  the  relative  friction  of  lined  and 
tmlined  pipe,  and  which  shows  entirely  in  favour  of  the  former. 
[Experiment  shown.]  The  posaibility  of  careleasiieas  nn  the 
part  of  the  installing  wire  man  is  also  provided  against  by  the 
choice  of  a  sufficiently  thick  and  suitable  lining,  for,  upon 
examination  of  the  samples  before  you,  it  wiU  be  found 
thatj  no  matter  how  carelessly  the  lined  pipe  may  ha?e  been 
cut,  the  inner  edge  of  its  iron  armouring  only  embeds  itself 
paitij  into  the  lining,  and  can  in  no  instance  cut  through  it  so  as 
to  praient  an  internal  roughness  which  would  abrade  wires 
heing  drawn  through  the  conduit.  The  insulating  lining  reduces 
to  a  minimum  any  condensation  that  can  occur  in  an  iron  pipe, 
and  as  no  rusting  or  corroding  efiect  takes  place  in  conse- 
quence of  whatover  moisture  may  got  inside  the  conduit,  it 
UI  in  thifl  respect  superior  to  plain  metallic  pipe.  The  lined 
pipes  are  n  on -hygroscopic,  and  after  being  soaked  in  water  will 
be  found  to  give  very  high  insuUtiun  reiietunce  to  any  electrical 
conductor  placed  within  them,  and  the  insulation  can  be  claaaed 
ts  permanent  because  it  id  everywhere  under  the  pro  taction 
of  a  substanlial  iron  armouring,  and  is  therefore  capable  ot 
misting  mechanical  damage. 

Cmiid%mm\, — There  are  many  other  features  of  electric  wiring 
practice  which  could  be  referred  to,  but  which  hardly  come 
within  the  scope  of  this  paper.  The  author  hopes  that  he 
has  locoetsfuUy  pointed  out  that  a  complete  system  of  electric 
wiring  which  employs  continuous  tubes  or  '*  conduits  *'  of 
armoured  insulating  material^  has  many  points  to  recommend 
it;  that  such  ■*  electrical "  tubes  can  with  complete  confidence 
be  installed  throughout  a  building  in  the  same  manner  as 
pm  or  water  pipes,  and  the  conducting  wires  can  be  drawn 
through  them  afterwards*  By  this  method  the  wires  are  insu- 
lated electrically  from  the  raaterials^such  as  wot>d,  plaster, 
stonework,  gas  and  wator  pipes — employed  in  the  building 
itaelf,  with  certainty  and  security.  Further,  that  an  insulating 
conduit  system  of  wiring  either  guards  against  or  makes  sat  is - 
bctory  provision  for  any  sort  of  electrical  accident  which  may 
uiae,  fully  meeting  all  the  conditions  required  for  complete 
imtnoiiity  from  fire  risk  and  for  personal  safety — in  fact,  an 
insulating  conduit  system  of  wiring  provides  in  the  highest 
degree  the  cardinal  points  of  good  wiring,  **"  safety/'  **  dura- 
bihcy,"  **  confenience,''  "  accessibility,"  and  **  economy/' 

The  author  has  only  to  add  that  the  material  manufactured 
hy  this  company  is  now  securing  wide  recognition  in  the  highest 
dssa  of  electrical  installation  work,  and  would  thank  the  Aaaocia- 
tion  of  County  and  Municipal  Engineers  for  having  had  the 
piviiege  of  bringing  the  queation  of  electrical  wiring  practice 
Wore  them. 


PHYSICAL  SOCIETY. 


At  an  ordinal y  meeting  of  this  society,  held  on  May  13,  18t8 
{Mr  Shelford  Bid  welt,  presidc>ntj,  in  the  chair),  a  paper  by  Prof* 
W.  X.  Ayrtea  and  Mr.  T.  Matbtr,  on  ^' Gmli^juinitttera,'*  was 
T«sd  by  FroL  Ayr  to  a.  It  is  a  sequel  to  ProcttiiinQs  Physical 
Society,  vol.  x.«  p.  393^  and  to  Phil.  Mag,,  vol.  xjcx.,  p.  5S.    The 


authors  suggest  that  iu  future  the  comparative  sensitiveness  of 
galvftDometer«  should  be  expressed  in  terme  of  the  nuiober  of 
millimetre  scale  divisions  per  microampere,  when  the  observed 
image  or  '*  spot "  is  Im.  from  the  mirror.  Unit  angular  deflection 
is  therefore  one-two'thouaandth  of  a  rsdian.  Further,  for  the 
periodic  time — %.€,,  the  time  between  two  transits  of  the  *'spot" 
across  some  fixed  point  on  the  scale,  in  the  same  direction— the 
staodard  should  be  10  seconds.  It  is  also  pror>o€ied  to  reduce  the 
factor  of  »en8Ltivene«s^  as  regardi^  resistance,  to  the  common  batia 
of  one  ohm.  The  assumption  is  that,  for  a  given  galvanometer, 
the  defi«ctioo  per  microampere  is  preportioaed  to  the  two^fifth 
power  of  the  reeistanae  of  the  windings.  Tables  accompaoying 
the  paper  give  complete  data  for  a  large  number  of  galvanometers 
constructed  during  the  past  It)  yearw^  and  it  ia  possible  to  trace 
the  i  no  pro  ve  m  en  ts  in  sen  si  t  i  v  en  ess  th  rou  gho  u  t  that  ti  me.  The  moit 
sensitive  galvanometers  are  the  o»ciilograpbs  ;  they  have  very  short 
periods,  the  moving  parts  are  small,  the  cnntroLUog  fields  very 
strong.  They  are  designed  to  indicate  the  character  of  rapidly- 
varying  currents.  An  oscillograph,  as  improved  by  Mr.  Duddell, 
was  exhtbiteci  ■  its  period  is  0  OOOl  sec,  and  its  factor  of 
Bensittvene«igT  according  to  the  a u thorns  class ificatioo,  is  greater 
than  any  yet  obtained.  A  distinctjoti  is  drawn  as  to  the  me  of 
the  term  *  dead  beat,*'  Maxwell  apptiei  it  to  galvanometera  la 
which  the  motion  is  "aperiodic"— i.e.,  to  tho«e  in  which  the 
suspended  system,  before  i^ming  to  rest,  passes  only  once  through 
the  poll  tion  of  equilibrium.  Tbie  meaning  is  retained  :  it  is  nob 
to  be  confused  with  "  quick^moving "  or  "short  period/'  A 
pendulum  illuitrating  tbeee  distinctions  was  exhibited.  As 
regards  itinulation  of  galvanometers  and  shunt  boxes,  the 
authors  now  apply  the  'Vguard-wire ''  priuclple  of  Mr*  VV.  A. 
Price.  The  instrument  to  be  insulated  is  enolo«ed  ia  a 
metal  case  provided  with  a  terminol,  to  which  one  end  of  the 
wiadiogs  la  connected.  The  second  end  of  the  windings  passes  out 
through  an  ebonite  bush-piece.  This  arrangement  is  said  to  nuUify 
leakage  and  to  prevent  electrostatic  disturbance  of  the  suspended 
ays  tern.  In  the  second  section  of  the  paper  the  authors  calculate 
the  limiting  sensitiveness  of  galvanometers  of  the  '*  Thomson " 
type.  The  invesligstioo  is  bafled  upon  Prof,  Schuster^s  British 
Association  (1B94)  paper*  It  takes  into  account  the  period  of  the 
suspended  system  and  the  specific  magnetisation  of  the  needle. 
Lastly,  the  authors  discuss  the  relative  merita  of  lon^  and  short 
periods — t.e.i  the  beet  **  control '^  for  galvanometers  intended  to 
indicate  zero  points  in  potentiometer  operations.  They  conclude 
that  if  the  control  can  be  readily  altered,  and  if  the  sensitiveness 
can  bo  adjusted  for  the  test,  then  for  rapidity  f>f  working  the 
**  control  "  should  be  so  adjusted  that  the  aeosiUveneae  is  approxi- 
mately two  or  three  times  greater  than  is  absolutely  needed  for 
the  deaired  accuracy. 

Prof.  TlirellMI  thought  the  authors'  method  of  comparing 
galvanometers  very  miflleadlng.  The  reiolts  obtained  in  their 
comparison  of  the  oscillograph  (3,310,000)  and  the  suspended  coil 
galvanometer  (27)  might  be  retrarded  as  the  rtdut^tio  ad  ahf^urditm 
of  the  proposed  system  The  absurdity  arose  from  the  dissimilarity 
of  the  two  instruments^  Moreover,  the  proposed  system  ignored 
the  fact  that  eensitjveness  may  be  obtained  by  optical  m  well  aa 
by  electromagnetic  means.  Optical  eenaitiveoessj  owing  to  ita 
greater  stabUiiy,  was  to  be  nreferred  to  electromagnetic  sensitive- 
ness. The  fundamental  problem  in  the  construction  of  galvano- 
meters is  an  optical  one  ;  it  is  necessary  to  decide  the  mafis  and 
dimetisiotiaof  thesuspended  parts  so  as  to  ensure  (1 )  optic^  accuracy 
and  {2)  electromagnetic  sensitivenees.  Thus^  to  some  extent  the 
weight  of  the  mirror  determines  the  thickness  of  the  suspension. 
As  an  instance  of  what  might  fae  done  by  optical  methous.  Prof. 
Threlfall  referred  to  work  done  by  himself  and  Mr,  Brearley 
{PhiL  Mag,,  1896)  in  which  it  was  possible  to  measure  to  1"48 
X  10~'^am[>erea,  and,  with  special  refinements,  to3  x  10 ''^amperes. 
He  had  found  that  the  beet  diameter  for  glass  mirrors  was  I'lcm., 
with  a  weight  just  under  D'5  grm.  These  were  used  with  a  scale 
at  276cm«,  read  by  a  microscope  to  0  04mm,  The  course  of  the 
light  was  t  lamp,  large  lens,  small  Bcale>  mirror,  eye- piece.  The 
period  was  25  s  conds,  and  the  resistance  50,000  ohms.  Even 
better  results  could  he  obtained  by  using  mirrors  of  quartss  or  of 
blood  stone.  Quartz  is  incomparablv  to  be  preferred  to  glass. 
Such  figures  indicated  what  could  be  done  by  optical  sensitivoDCSS, 
the  senftitiveness  that  the  authors  ignored.  It  was  pointed  out  by 
Prol,  Threlfall  that  the  controlling  field  for  galvanometers  of  the 
*'  Thomson  *'  type  should  be  straight  and  uniform.  Thia  was  best 
secured  by  using  two  magnets,  one  above  and  one  below  the 
need  lee. 

Prel  Ferry  said  the  authors  bad  not  asserted  that  a  galvano- 
meter with  higher  figure  of  merit,  a<»Kirding  to  their  clasHiBcatioa, 
was  superior  to  another  of  lower  figure.  It  must  be  agreed  that 
the  figure  they  obtain  is  a  very  valuable  datum  for  the  comparieon 
of  instruments  designed  for  similar  purposes— for  instance,  in 
ciat^sifying  thorn  used  by  Prof,  Threlfall  Mr,  Duddell  was  to  be 
congratulated  on  the  extreme  flensltiveuess  and  small  period  of  his 
oscillograph. 

Fref,  A^toa,  referring  to  Prof,  Threlf all's  rtdvctioctd  abmrdumt 
admitted  that  the  criticiam  would  carry  some  conviction  if  tbe  two 
instruments  were  of  different  kinds  ;  if,  for  inetance^  one  possessed 
a  suspended  needle  and  the  other  a  suspended  coil.  But  the 
argument  failed,  because  both  instruments  were  of  the  suspended- 
coil  type.  In  one  of  them  Mr.  Daddell  had  developed  the  advan- 
tages to  be  gained  by  reducing  the  air  gap.  To  form  an  opinion 
of  electromagnetic  Improvements  in  galvanometers,  it  was  oeceasanr 
to  reduce  the  results  of  all  instruments  to  some  system  of  classifi- 
cation. There  waa  no  objection,  after  that,  to  adding  a  good 
mirror  and  reading  by  a  good  microscope* 

The  President  proposed  votes  of  thanks  to  the  authors^  and  the 
meeting  adjourned  until  May  27. 


Application  \s  to  be  mmde  to  conatruct  the  London,  B«rnet, 
Ed  ^  ware,  and  En  field  Jtfi;ht  railway, 

Tb0  preamble  of  ihe  U«k  Valley  R*ilway  Bill  haa  been  proved 
before  the  Select  Committee  of  the  House  of  Gommons. 

An  enquiry  wae  held  into  the  proposed  Anf^lesey  light  railway 
laat  week.     The  Commipsionere  reserved  their  deciaion. 

At)  the  recent  enquiry  at  Alfrifiton  inio  the  proposed  Cuckinete 
Valley  light  railway,  the  opposition  to  the  Roheme  gained  the  day. 

The  Friern  Barnet  Urban  Diatrict  Council  have  instruct^  their 
•nrveyor  to  report  upon  the  proposed  light  railway  scheme  so  far 
M  it  would  afiect  the  roads  in  the  Gouncirs  district. 

The  Upper  District  Committee  of  the  county  of  Renfrew  have 
reeolved  to  request  a  conference  with  ropreflentstivei  of  the  burgh 
of  Paisley  regarding  the  proposal  of  the  British  Electric  Traction 
Company  to  construct  a  tramway  on  the  Beith-road  between  the 
borghs  of  Paisley  and  Johnstone. 

At  a  special  meeting  of  the  shareholders  of  the  Glasgow  and 
Soath«  Western  Railw^i^,  a  proposal  to  apply  to  the  Light  Rail  way 
Commlsaioners  for  a  light  railway  along  the  Ayrshire  coast  between 
the  towns  of  Girvsn  and  Ayr  was  aaopted.  The  capital  to  be 
raised  under  the  order  for  the  works  is  4120^000,  with  borrowing 
powers  amoanting  to  £40,<K)0, 

With  regard  to  the  draft  order  of  the  Light  Railway  CommiS' 
sioners  authorising  the  construction  of  a  light  railway  from 
Portbywaen  to  Llangynog,  the  Commissioners,  in  authorising  the 
Denbighshire  and  Montgomeryshire  County  Council  to  advance  a 
loikn  of  £3»000  to  the  Tan  at  Valley  Railway  Company  desired  the 
Coonly  Council  to  submit  any  observations  on  the  draft  order 
transmitted  before  the  order  was  finally  settled.  The  Denbigh 
Coaoty  Council  agreed  that  no  observations  on  the  draft  were 
neoeeeary,  ioasmncnae  in  the  event  of  any  advance  being  made 
the  Council  were  empowered  to  impose  such  oonditions  as  they 
might  then  deem  advisable. 

At  the  last  meeting  of  the  Gillingbam  District  Conncil  a  letter 
from  the  promoters  of  the  light  railway  scheme  of  the  district, 
pointing  out  what  alterations  bad  been  arransed  in  the  original 
scheme  by  the  Commissioners,  was  discussed.  The  promoter 
were  prepared  to  proceed  with  the  remainder  of  the  scheme,  and 
tbe  oooditions  as  to  purchase,  etc..  should  remain.  They  would  be 
willing  to  contribute  £2,0(i0  towards  the  improvements  if  the 
Council  agreed  to  carry  them  out  in  five  years,  A  letter  was  also 
read  from  tbe  Brumptoo.  Gillingbam,  and  District  Civic  Union 
calling  on  the  Council  to  oppose  the  scheme  and  take  the  necessary 
steps  to  lay  down  a  plant  of  their  own  for  electric  trams.  Ulti- 
mately the  scheme  was  approved,  on  the  understanding  that  the 
promoters  took  the  line  to  Gad's  Hill  and  provided  sufficient  cars 
for  workmen  who  took  tickets* 


SOUTHAMPTON  ELECTRICITY  WORKS. 


We  give  herewith  the  revenue  account,  balance  sheet, 
and  atatement  o!  electricity  generated,  sold,  etc.,  from  tbe 
acoountB  of  the  Southampton  Corporation  for  the  year 
ending  March  31,  1808,  which  have  jiiat  been  issued  : 

Dr.  Rkveni'e  A<^^x)unt»  £        «.  d, 

Co»l £966    i     I 

Oil,  waete,  water,  and  engine  room  Btoree    101)15    6 

Wmgm 410  11     3 

RepftUi  and   maintenenoe  ;    build infpe, 

10a. ;  enginee  and  boUera,  £37  te.  6d. ; 

dynamoe.£4.  ISe.  Id. ; other  machinery, 

£S.  !2i.  Sd.;  accumuUton,  £35.  8i*  M* ; 

lampe,  £1.  8e.  4d.  ..  ., 81    7    8 

1,567  18    6 

VVagee « »7  10    0 

HepairSf  maintenaaee,  and  renewals  of 

matne 32  19  3 

Rtpain,  maintenance,  and  renewals  of 

metarw 2  15  0 

OotluoK * 8  8  5 

141  12    8 

Rente ,..,....  2  16  0 

Rateeand  tazas ««,*..      96  15    6 

99  U    6 

Balariae—eogineer'a  department  377    0  11 

AoooaDtaot  and  oottaittor,  and  olarical 

■laff 99    7    U 

Bteftknary  and  crrioting ..*      52  18    3 

Oenetal  etiablishment  chargea  .  ,.., —      47    5    7 

576  11    9 

Inanranodi « ....m....*..^      87  13    9 

Certification  of  meteta «...  13    4 

88    7     1 

AadittDg   „^.„t,«„«„, ,.*«.,.., ,..,..,.  8    8    0 

2  479    1    0 
Avumnt  oarriad  to  net  revenae  aceoaal  ••.« **      1,912  12    3 

£4,391  13    3 


Cr  £      a.   C 

Sale  of  current  per  mater .„.,,..*.,*,«.. *,...^.*^'        1^2711    o    0 

Sale  under  contracts  ...«* ♦ *.*,.»,«.,,.> I    4    • 

^,m€    4  • 

Rental  of  metein 15  11  I 

RenU  receivable.   £25;  dtsooonti,  £3.  4a.;   taeUttg 

fee«>,  £1.  llB.  ed 3  15  • 

£4,3»t  13    3 

LiAbtUtte.  £      %  «* 

Capital  account— amount  received    .<*.«•.«.»«.  fi4.0S4    0    f 

Sundry  credi  to  re ..,......,..............«,.»-.«-•* LOW    4    I 

Sinking  fund  account   ,.,, t .,  m,.,......  S,MI    1    I 

Bank  overdraft— revenue  account  .#v.«*.«»««,wm«.*<'».*  tJMtk    1  li 

"  11    4 

^       a.  4. 

Capital  account — amount  ezpaadad  .........».*....  4..    Mt^lS    §    t 

Stores   on    hand   at    March   31»    189d;eoal,   £t2L 
28.    4d.  ;  oil,    waete,    and    engine-room    atorei, 

£16.  let.  Hi ,.,.. .,.....,        mw  M 

Sundry  deb  tore  for  current  euppUed  to  llareli  31* 

1898 „  1^1   11    1 

Sundry  debtor!  for   oontracte  in    oouraa  of   eom^ 

pletion 1%'mm  H    • 

Other  debtors  ...., 73  10    § 

Sec  a  ri  ties  held  (consolidated  loans  fund  aooount)^..  S,€94    9    i 
Ca«h  on   depoeit,  £12,200 ;  capital  aoooaot.  I59SL 

17e.  9d.;  in  hand,  £7.  13s.  8d.  .„ ^.«...... «..  13^tOO  llj 

Suspense  account   .,...«..**. .......*.  I«t88 

£01 8aE2  a  i 

Statement  of  Elixt ricitt  GnrrauTSD,  Soui   mm 

Quantity  generated  in  B.T.  unite .*,..*««.*«............ 

ntiiii,«»u..  aaT/^     f  By  contract  <»., .  ^.^.m**  M^\    lai^tfH 

Quantity  wtd    ^gj  „,i,,   _    l»l.773«/    '"•" 

Quantity  used  on  works 1»19 

Total  quantity  accounted  for If7,0it 

Quantitiee  need  in  distribution  and  batteriae. SJ^IM 

Total  maximum  supply  demanded  (kilowatia)  ..««^^,».«..m 


LEGAL    INTELLIGENCE, 


HAMMOND  V.  THE  ELECTRICITY  SUPPLY  COMFAJfT 
SPAIN,  UiITE0. 


This  wftK  a    motion    broueht    in   tbe   H^  OooH 
{Chancery  Division),  before  Mr.  Justice  North,  oa 


tiak* 


of  Jm^Om 
Da(a«rflla. 

Robert  Ifammond,  the  plaintiff,  to  restrain  roKiatmiooOl  a  tr 

of  shares  in  the  defendant  company,  of  wbicli  ha  all 

benoBcial  owner.     The  defendants,  other  thaa  tlia  eooifMay*  «aM 

Don  Pedro  Pastor  y  Lamlero,  the  iransfaroft  and  Mr.  R-  C  W|«il» 

the  transferee.     Owtn^?  to  the  fact  that  the  Spaalsli  r 

would  not  1 

y  Landero, 

able  to  bring  I 

over. 

Mr.  Kirby  was  for  the  plaintiff,  Mr.  MartatU  for  1^ 
Wyatt«  and  Mr.  K.  H.  Leach  for  the  oompa&y.^rA*  TVeiaa, 


eree.  v.'wto|;  to  ine  lact  {•oai*  um  o^mnmm  %»«v^rw«aaBs 
'  permit  service  of  a  concurrent  writ  on  l)oa  Faita  Paaav 
),  who  is  in  Spein,  it  appeared  the  plaiaiUT  had  aea  %«m 
ins  him  before  the  Court,  and  the  nolioa  Uiatslafa  aaaal 


HULL  ELCCTRICIAHS  CLAIM* 
Before  his  Honour  Deputy-Judira  Tbomae,  at  tba  Goola 
Court,  Mestre.  Timm  and  Sons*  Hour  millara,  Goole^  wars  i 
Mr.   Kitohen,  electrician,  Hull,  for  £15  Sn  4d.  ior  wark 
nection  with  the  inBtallatioti  uf  electric  lifht  ia  T 

The  point  in  dispute  wax  a«  to  whathar  t^  riii 
old  lines,  necessary  in  order  to  ooanadl  llM  aanr 
old  ones,  was  included  in  the  ooatraot. 

His  Beaaiir  found  for  tba  plaialilf  for  tkm  faO  i 
costs. 


CONTRACTS  FOR  ELBCTBICAL  SDPPLUS 

COHTRACTS  OFRM. 
HMBi&eratDlth.— The  Vestry  invita  taodafalor  Ite  aiff^ 

erection  of  additional  electric*)  plant.     Tandata  ^Jaaa  £ 

Buryat.  K4aiaja4a.--Tbe  Town  Couneit  iania  taedan  liar  i 
supply  and  erection  of  elaetrica*  plant.     Tmdmm  bf  Jaaa  IX 

Brm^.  —The  Commieeionars  innta  landava  far  iba  •vpfilf  af  i 
matertftls  reauired  at  thalr  alco^rteity  work*  for  lliaflBM^K  la 
Tender*  by  June  tt. 

Eadiard.-The  Urban  Santfafy  Aal^Ofilf  tavHal 
construction  of  an  under!Ki*^*ui*d  sab-alBilBBb  RpiS 
may  be  obtained  at  the  KlectiicUy  Wmkak    Tmdmm  hf  1 

ftalford,  -The  Electric  LtKht  Coamltlaa  af  lia  < 
invite    tenders    for  accumulaiors ;    faoti 
machinery,    mad    booatars  ;    swttehboarda  i'  cuMaa ; 
ourraot  tranafbrmare.    Teadem  by  Jaaa  6^ 

Madraa.— Tbe  Seeiaivy  of  8ute  for  ladia  la  Gowacfl  i 
that  the  time  alloirad  for  the  racelp*  of  ttmimn  bf 
Eogiaoer   for  Irrlf^^loe,   Madraai  for   T 
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pow«r  of  the  Periyar  Lake  has  been  extended  from  Oct.  31,  1S97| 
to  July  1,  1898. 

Wattand.— The  Council  invite  tenders  for  the  erection  of  an 
electric  light  station  adjoining  the  new  sewafire  works  at  Wat- 
ford. Specifications,  etc.,  may  be  obtained  from  the  architects, 
Meaara.  Gordon,  Lowther,  and  Gnnton,  Finsbury  House,  Blom^ 
field-ctreet,  E.C.    Tenders  by  June  8. 

dmmgoiw, — ^The  Corporation  invite  tenders  for  the  brick  and 
maaoD  work  of  the  new  generating  station  to  be  erected  at  Port> 
Dandaa.  Plans,  etc,  can  be  obtained  from  Mr.  Andrew  My  lea, 
architect,  143,  West  Regent-street,  Glasgow,  on  payment  of  £2.  2^., 
which  wfll  be  returned  on  receipt  of  a  bona  fide  tender.  Tenden 
by  Jane  1. 

Cm99  OelMij.— The  Town  Council  of  East  London,  Cape  Colob j, 
is  prepared  to  receive  tenders  for  the  erection  of  buildings  and  the 
iopply  of  electric  lighting  machinery,  electric  tramcars,  plant, 
rius,  etc,  and  for  their  maintenance  for  six  months  from  com  pie- 
tioo.  Fall  particulars  will  be  found  in  our  advertisement  columnfl. 
Tooders  by  June  28. 

Balftiet. — ^The  Harbour  Commissioners  invite  tenders  for  the 
sapi^y  of  three  belt-driven,  continuous-current,  series- wound 
dynamoe,  capable  of  giving  15  amperes,  2,850  volts,  at  a  speed  o! 
not  exceeding  800  revolutions  per  minute  for  18  hours'  continnoae 
ranniiif]^  wiUiont  undue  heating.  Specifications,  etc.,  may  be 
oblained  from  the  harbour  engineer,  Mr.  G.  F.  L.  Giles.  Tenderi 
by  Jane  6. 

Teadon,  S.W. — The  London  County  Council  invite  tenders  for 
ioraly  of  engines,  dynamos,  accumulators,  switchboards,  the 
Iseaers,  distributors,  and  service  mains,  and  all  accessories,  to  be 
fixed  complete  in  buildings  at  the  Crossness  outfall  works,  near 
Brith,  Kent.  Specifications,  etc.,  may  be  obtained  at  the  Engi- 
oaer'a  Department,  County  Hall,  Spring.gardens,  S.W.,  upon 
Daymeot  of  £1,  to  be  returned  to  bona  fide  tenderers.  Tenders 
by  Jane  21. 

lea. — The   Committee   of    the    Kingston -on - 
Workmen's  Club  and  Institute  invite  tenders  for  the 


fittiim^-ap  of  an  installation  for  electric  light  at  their  club  premises, 
Istrneld-road,  ELingston-on -Thames.  Specifications,  etc.,  can  be 
ebtained  at  the  oflice  of  the  Consulting  Engineer,  Electric  Li^bt 
Worin,  Down  Hall-road,  Kingston,  between  10  a.m.  and  5  p^m., 
oo  deposit  of  £1,  which  will  be  returned  on  receipt  of  a  bona  fide 
teoder.    Tenders  by  June  6. 

TiSMdes^  8JL— The  Electric  Lighting  Committee  of  the  Veetry 
of  St.  Mary,  Newiogton,  invite  tenders  ior  the  supply  and  erection 
of  engines,  generators,  and  public  lighting  plant  for  the  Vestry  a 
electric  lighting  station  in  Penroee-street,  Walworth.  Speoifica- 
tiona,  etc.,  can  be  obtained  at  the  offices  of  the  engineers,  Messrs. 
Kincaid,  Waller,  and  Manville,  29,  Great  George-street,  West- 
minster, on  payment  of  a  fee  of  £5.  5s.,  which  sum  will  be  returned 
OB  the  receipt  of  a  bona  fide  tender.    Tenders  by  June  6. 

-Tlie  Corporation  invite  tenders  for  the  supply  and 
of  (Section  A)  certain  engines  and  alternator,  ezcnange  of 
,  adstiiig  alternators,  and  exchange  of  transformers  ;  (B)  rectifiers 
lad  alterations  and  additions  to  biffh-tension  switchboard.  Sped- 
faitiona,  etc,  to  be  obtained  at  the  Municipal  Buildings,  Taunton, 
or  at  the  offices  of  the  engineers,  Messrs.  Kincaid,  Waller,  and 
MaaviUe,  29,  Great  George-street,  Westminster,  on  payment  of 
a  fas  of  £3.  Ss.,  which  sum  will  be  returned  on  receipt  of  a  bona 
fde  tender.    Tenders  by  June  6. 

.  S.W. — The  London  County  Council  invite  tenders  for 

ling  and  fixing  cables,  wires,  conductors,  casing,  pendants, 

Its,  watertight  and  other  fittingps,  columns,  lanterns,  lamp«, 

iwitchea  and  switchboards,  distributmc^  boards,  fuses,   cut-out e, 

•Ic,  which  may  be  necessary  for  the  lignting  by  electricity  of  the 

[    Ooasoeee  pumping  station  and  works  near  Erith,  Kent.     SpeciB- 

I    fationa,   etc,  may  be  obtained  at  the  Engineer's  Department, 

Ooonty  Hall,  Spring-gardens,  S.  W.,  upon  pavment  of  £1,  which 

viU  be  retamed  to  bona  fide  tenderers.    Tenders  by  June  21. 

Oesi— iij, — ^Thtt  Electric  Lighting  Committee  invite  tenders  for 

Iba  elactaic  mains,  switchboards,  arc  lamps,  posts,  and  apparatus  i 

(pmttitm  A)  high-tension  feeders  on  a  solid  system,  and  low- tension 

amiotured  distributors,   laid  and  jointed  complete  (indiarubber- 

emrend  cables  will  not  be  considered) ;  (B)  supply  and  erection  of 

flwitch-g^ear,  etc,  in  sub-stations ;  (C)  public  arc  lighting  (about 

40  alternating  arc  lamps,  posts,  transformers,  etc.);  the  whole 

bound  op  In  one  S|iecificatioo.     Tenderers  are  at  liberty  to  tender 

ior  tbe  whole  or  fc*  either  section  separately.    Specification,  etc., 

maiy  bo  obtained  from  Mr.  Gilbert  S.  Ram,  city  electrical  engineer, 

Gkrventry.    Tenders  by  June  7. 

Tlfltorl*  (iLostrall  ft '.—Tenders  are  invited  by  the  Council  of 
biie  dty  of  Hawthorn   for  the  supply  and  erection,  or  for  the 
apply  only,  of :  (Section  A)  buildings  only ;  (B)  boilers,  water- 
r,  pomps ;  (C)  enifinee,  dynamos,  switchboard,  mains,  sub- 
transformers,    meters,    arc     lamps,    insulators,   testing 
_  ante  ;  (D)  supply  of  poles  and  their  erection  ;  running  of 

dae  pIsMit  for  three  years.  Specifications  and  forms  of  tender  can 
te  oMAlned  at  the  office  of  the  Agent-General  for  Victoria,  Lieut. - 
CiOMWl  Sir  Andrew  Clarke,  G.C.C.M.,  Victoria  Office  15, 
Vletoria-etreet,  Westminster,  London,  S.W.,  on  payment  of 
SI.  la.,  which  will  be  teturned  on  receipt  of  a  bona  fide  tender. 
Poolofl  teoders,  endorsed  'Tender  for  Electric  Lighting,"  and 
■ddveosed  to  the  Mayor  t  f  Hawthorn,  Victoria,  Australia,  on 
Jvoe  24,  at  6  |i.nL 

RESULTS  OP  TENDERS. 

flalftot^L— Tbe  Town  Council  have  aooepted  the  tender  of  John 
Holl^  at  £38,161,  for  the  erection  of  a  generating  stetion. 


tpaw!eii«~The  following  teTideri  have  been  received  by  the 
G^ardmnj^  for  an  electric  light  instaUatioti  at  the  new  workhoQee, 
Wood  bridge^  road  : 

Laingf  Wharton,  and  Down    ..,..,..,...,....,, £3,5^ 

Eklmundaons'  Electricity  C^orporation ...... „.,.,*.. .....».„     3,218 

Grompton  and  Co.,  Chelmsford  (accepted).. 3,035 

Engineer's  estimate,  £2^750, 


BUSINESS  NOTES. 


Deugloa. — Electric  lighting,  bo  be  under  municipal  oontrot,  is 
talked  of. 

WeatemaudBraxliyin  SntimajEiiieTelegr»pli  Oompany. -^Tbe 
trafBc  receipts  for  the  past  week  were  £2,259. 

Bonmemenlli. — Tbe  question  of  tbe  appointment  of  an  lOBpeotor 
haa  been  deferred  till  the  Ootindl'fi  electrical  installation  is 
completed. 

Norwich, — The  Stirrey- street  route  has  been  struck  out  of  the 
Electric  Tramway B  Bill  now  before  tbe  Committee  of  tbe  House 
of  Commone. 

LelQeater.^Tbe  Finance  Committee  of  the  Town  Council  recom- 
mend that  ft  eum  of  £33,719  be  set  apart  out  of  the  proceeds  of 
the  recent  loan  for  electricity  works* 

ClilftwIelL— Mr.  Cutler  and  Mr.  Bilton  have  been  depated  bv 
tbe  District  Couneil  to  interview  Messrs.  Bourne  and  Grant  witn 
reference  to  the  electric  light  supply. 

Button  ColdlleUL— The  Town  Council  have  deK!ided  to  oppose 
the  grant  of  a  licenE^  to  the  Birmtntfbaro  InetalUtioti  Cooapany^  as 
they  intend  to  establish  a  municipal  electKc  supply. 

fian^erlaiUL — Tbe  Town  Council  have  resolviMi  to  apply  to  tbe 
Local  Uovernment  Board  for  £26^000  for  extenBioos  to  the  electrio 
supply  station  and  additioos  to  the  plant  and  osaioi. 

Oaaettt— The  Town  Council  have  resolved  to  visit  and  inspect 
tbe  combined  plant  at  Shoreditch  with  a  view  of  putting  down  an 
electric  lighting  plant  in  conjunction  with  a  refuse  destructor, 

HtteJielatdwn, — The  Board  of  Trade,  after  fully  consideHng  tbe 
report  of  the  inspector  appointed  to  enquire  into  tbe  electric 
light  provisional  order,  have  decided  not  to  proceed  further  with 
tbe  same. 

Watefloi».— Tbe  Waterloo-witb  Seafortb  Urban  District  Council 
have  entered  into  a  contract  with  Messrs.  Waring  and  GUlow, 
Limited^  of  Liverpool^  for  an  electric  light  initallation  at  the 
town  ball. 

Detroit  Teleplume  Company. — Tbe  directors  have  declared  a 
quarterly  dividend  of  2  per  cent.,  being  at  the  rate  of  S  per  cent, 
per  annum,  payable  to  holders  of  ordinary  shares  on  tbe  register 
on  April  30^ 

Vatdate&e^— The  Urban  Diitrict  Council  have  appointed  a  emaU 
sob  committee  to  visit  Norwich  and  Leyton  with  a  view  of  inspect* 
tng  the  combined  duat  dea  true  tor  and  electric  Hgbtzng  station  at 
tboee  places* 

Braxillan  Sntomaiima  Telegrapli  Gk»inpAD3r,  limited. — The 
directorB  have  declared  an  interim  dividend  of  3s.  per  share,  or  at 
tbe  rate  of  6  per  cent,  per  annum^  tax  free,  for  the  quarter  ended 
March  31,  payable  on  June  24. 

Cowpsr-Colea  Pa]*al>elle  Refieetotr.— We  are  informed  that  a 
aole  lioen^e  bos  been  granted  to  Mestra.  Sautter,  Harle,  and  Co«, 
of  Par  18^  for  manufacturing^  parabolic  reBectors  by  this  process  for 
search  lights  in  France,  Husaia,  and  Spain, 

Banjgo^.— The  electric  Ugbting  acbemo  adopted  by  tbe  City 
Council  is  to  extend  to  Upper  Bangor,  and  for  this  purpose  appU- 
catton  Is  to  be  made  to  tbe  Local  Government  Board  for  power  to 
borrow  a  further  sura  of  £3,500,  making  a  total  of  £13,500, 

New  Mains,— The  London  County  Council  have  agreed  to  tbe 
construction  of  new  works,  mains,  ebe,,  by  the  Metropolitan 
Electric  Supply  Company,  the  House -to  House  Electric  Supply 
Company  I  and  the  Crystal  Palace  District  Electric  Supply 
Company, 

Bantaley^— Mr.  Tyas  has  been  instructed  by  the  Counoil  to  visit 
Wakefield  and  examine  tbe  deposited  plans  of  the  proposed  electric 
ligbting  syndicate,  and  in  tbe  event  of  ib  being  found  that  Darfield 
was  included  within  tbe  prescribed  area  that  be  prepare  to 
oppose  it. 

Bt.  Jamea's  and  PaU  Mall  EleetTte  Ltglit  ComiMuip, 
Idtnlted. — ^The  Loudon  County  Council  have  aubborisad  the 
construction  of  a  chimney-shaft  addition  to  the  company's 
generating  station  and  works  in  Oarnaby-streebi  Regent-street, 
St.  James  s. 

HoltMrn  TfmmwmjB.  —The  London  County  Council  have  given 
an  oHicial  notification  of  tbe  withdrawal  of  their  BUI  to  construct 
tramways  in  tbe  Holborn  district^  in  Clerkenwell^  lallngtonj  Blooms- 
bury,  Sboreditcb,andBetbna1  (rreon.  Theee  tima  ted  cost  of  these 
oxbenaions  was  £32,0(XI. 

Baekiiey. — ^Tbe  Vestry  elections  have  resulted  in  a  Progressive 
gain  of  six  votes.  It  will  be  rememtiered  that  the  voting  was 
equal  on  tbe  point  whether  tbe  electric  [ighting  should  bo  under- 
taken by  tbe  Vestry  or  by  a  private  company.  We  may  assume 
that  it  is  now  practically  certain  that  the  former  course  will  be 
taken* 

HeiWlaftoD*— At  a  meeting  of  the  Vestry  on  May  25^  it  waa 
proposed  that  tbe  Electric  Lighting  Committee  for  the  ensuing 
yewf  oontiat  of  the  following  members :  T.  Bryan,  T.  Chapman, 
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W.  EdwMtU,  J.  <3.  Emmett.  C,  Hibble.  J.  Hibbie,  8*  Lane, 
J.  C  Mather,  G.  Newmao,  VV.  Revitt,  H.  Skinnor,  and  A.  E, 
Smitbere. 

iaUbrd.— The  T.C*  have  adopted  the  plaos  of  Mr.  John  Holt 
lor  the  ereotioo  of  a  new  general intr  itation  on  land  in  S^rAwberry- 
road  at  an  estimated  co«t  of  £2HJ61.  Thi«  emu  doof>  not  include 
maehiiiery.  The  buildinjr  will  accomroodate  12,imh>  h.p.  when 
flniahed.  Plani  are  being  prepared  for  generating  the  current  for 
electric  traction. 

tteiffield.— The  reault  of  the  poll  of  the  ratepayers  taken  thte 
week  with  a  view  to  aacertain  whether  they  are  in  favour  of  the 
Corporation  purchasing  the  undertaking  of  the  Sheffield  Electric 
Light  and  Power  Company,  ii  at  follows  :  for  the  Corporatiort 
eomptetin(^  the  purchaae,  ^J30 ;  against,  1,965.  There  were 
1,764  spoilt  papers. 

I<a&eAatar,— At  the  ]uBt  meeting  of  the  Town  Counoi!  it  was 
reported  that  the  electricity  profits  had  been  £5d8  during  the 
peat  year,  which  amount  had  been  handed  over  to  the  borough 
fund  in  relief  of  the  rates.  The  gaa  pro6t»  were  lesa  by  £47<^ 
than  la«t  year,  owing  to  decreaaed  cooaumption,  due  to  the 
ex  tension  of  electricity. 

Gloneeateir.— At  the  last  meeting  of  the  Gloucester  City  Council, 
reference  waa  made  to  the  electric  light  question.  With  re  expect 
to  a  deairable  site  taken  by  a  certain  firm  on  a  leai»e  of  a  term  of 
ye^re,  and  desiring  £yiO  to  give  up  possession,  the  committee 
aanounoed  that  they  had  got  the  amount  reduced  to  £325,  and 
recommended  that  the  terms  be  agreed  to. 

He«teii  Norrls.— With  reference  to  the  proposals  from  the 
Manche«ter  Corporation  with  respect  to  the  taking  over  of  the 
tramways  and  the  supply  of  electric  power  from  the  Corporation, 
Heaton  Norris  will  act  with  Stockport  and  Levenshulme.  A 
committee  is  to  draw  up  proposals  to  the  Manchester  Corporation, 
which  will  first  be  submitted  to  the  Ceuncil. 

Weatgate.— A  Roard  of  Trade  enquiry  was  held  at  Woatgate 
on  Friday  last  by  Major  P.  Cardew,  R.E.,  into  an  applicntion  of 
the  Isle  of  Thanet  Rural  District  Council  for  a  provisional  order, 
onder  the  Electric  Lighting  Acts,  1882  and  1888,  to  authorise 
them  to  supply  electricity  for  all  public  and  private  purposes 
within  the  contributory  place  of  Westgate-on  Sea. 

Featoa.— The  British  Electric  Traction  Company  have  written 
to  the  District  Council  that  the  question  of  obtaining  aetts  for 
the  completion  of  the  Potteries  extension  tramways  was  a  matter 
of  the  gravest  difficulty.  It  appears  that  the  local  authorities 
object  to  the  aetts  proposed  by  the  company  a^  unsuitable  to  the 
trallic  of  the  district.  The  Highways  Committee  is  considering 
the  matter, 

Brttiab  Alxuntnlam  CeiDp«jiy,t«liiilied. — An  issue  is  being  made 
by  ibis  Company  of  £liK),rXNJ  5  per  cent,  debentures,  repayable  at 
pv  on  Jan.  1,  19Cn>,  and  redeemable  at  any  previous  time  at  £105 
peroeot.  The  Company  waa  registered  in  1894  with  a  fully-issued 
ahare  capital  of  £300,000.  The  balance-sheet  for  the  year  ended 
Dec.  31,  1H97— the  first  complete  year  of  trading — shows  a  gross 
profit  of  £23  644. 

KUtdermltiater.~The  electric  tramway  was  opened  on  the  25th 
inat.  The  (Corporation  have  retolved  to  aell  to  the  British  Electric 
Traction  ComjAny  the  power  poaaessed  by  them  under  the  electric 
lighting  order  obtained  seven  years  since,  the  company  undertak 
ing  to  at  once  construct  worka  for  supplying  electric  light  for 
town  purpoaea.  The  Corporation  have  the  option  of  repurcbaee  of 
the  power  and  wof  k^  at  the  end  of  a  stated  period. 

Beekmoadwlke,— At  a  meeting  of  the  Diatrict  Council  on  the 
25th  inst  a  letter  was  submitted  from  the  British  Electric  Traction 
Company,  Limited,  London,  stating  that  they  proposed  to  take  the 
naoeanr J  preliminary  Bteps  with  a  view  to  obtaining  powen  for 
OMMtmeting  a  tramwav  connecting  Ravensthorpe,  Uewtbury, 
Htalneliffe,  Heckmondwike,  Liveraed^e,  and  Cleckheaton.  They 
pitipoae  to  proceed  under  the  Light  Railways  Act  of  B96. 

Poplar.— The  Cuardiane  have  decided,  on  the  recommendation 
of  the  Electric  Lighting  Committee,  to  adopt  the  scheme  for  the 
provision  of  electric  light  at  the  workhouse  as  prepared  by  Mr. 
F.  J.  Warden  Stevens,  and  submitted  in  his  report  of  September 
last  ;  to  instruct  Mr.  Ward  en  >  Stevens  to  prepare  the  necessary 
plana  and  speciHcatloni  of  working*  and  to  apply  to  the  Local 
Covernment  Hoard  for  a  loan  of  £9,000,  repayable  in  30  years,  for 
the  purposes  of  <lefraying  the  oost  of  the  work. 

Bolton.— The  olectririty  undertaking  la  now  earning  a  pro6t  for 
febo  town.  The  profit  during  the  |)aat  year  was  £917.  During  the 
year  £10,iKM)  has  been  expended  in  improving  and  adding  to  the 
works,  and  the  committee  are  imtiaiiod  that  in  time  they  would  be 
able  to  relieve  the  rates  very  ooiMkioimbly.  In  reply  to  a  suggee* 
Ikm  At  tbe  laat  meeting  of  the  Cotmcit  that  the  price  of  electricity 
illiagt  bo  rodooed,  the  ('hairman  said  thev  dtd  not  want  to 
vndiity  eompote  with  private  traders  and  work  without  profit, 

Itoe^port,  —The  General  Purpooet  Committee  of  the  Corpora 
l&on  considered  on  Friday  last  a  propoiid  for  the  eatabUsbment  of 
m  pioml  tyatOBi  of  oloefeHe  tramways  tbrougbout  the  borough 
umI  tbo  important  distrleta  adjoining.  A  reeoiotlon  waa  carried 
lo  tba  offeet  that  an  omnibus  Aot  Aoold  bo  appUed  for  to  give 
tho  Corporation  powers  to  eatabliab  toob  a  eystom  of  tramways 
mt  may  bo  thought  desirable.  A  oummittee  was  appointed  to 
Digoiiato  on  the  wbolo  sobjeet,  and  eepeoially  aa  to  the  taking 
oiror  of  exbtiog  linoa. 

Qftloolioad4--At  m  mooting  held  some  days  ago  a  oommitttt 
waa  formed  ^*to  r^'W'  '^•vf  tiv. ...rt  information,  by  (>ublic 
mooting  or  otbomi  i  id   working  of  tramways, 

goa,   water,    olootri<  Aa  an  out^me  of   this  a 

mooting  of  the  eommtttc^  was  held  on  the  iidth  lDat*»  at  which 


a  resolution  waa  paaaod  to  tho  ofleei 
decided  in  favour  of  snpponing  tho  mooidpiilliite  *il  lit  I 
<;at««<head  tramways,  and  pledge  tbcmaotvoo  10  do  iovytkiif «  ' 
(heir  power  to  i'tlect  that  purpose. 

Fatal    Kleetrie    AeeUI«flit.->£dward   Fell,   a  iDtoaoo  m  ^ 
Chelmsford  Electric  Lighting  Company's  wo? ks,  waa  kflltd  tt  , 
attending  to  the  underground  wires  in  a  tfa&*formot  tktmt^ 
Tindal  street<      He  wai  lying  at  full  lesftli  hj  iJio  li^  cf 
wiresy  and  reaching  down  came  in  eontod  wita  000  of  tie  ».-< 
and,   the  current  then  being  on,   be  reeoirod  aiseli  OiiBal  iL 
death  must  have  been  instantaneous.     H&s  r^hl  tfcomb  oosi^ 
fully  burnt  and  mutilated.     [>eceaaed^  who  was  obool  4Mymn 
age.  was  married,   but  had  no  children.    He  hod  bemi  will  t 
lighting  company  for  some  years. 

Weat  AfMean  Telagroi^  ComfMiaj.— Tbo  rofioct  lor  tH?  fx 
sen  tod  to  the  general  meeting  on  the  28Ui  ioOL  atalis  litt  l. 
Company's  revenue  for  the  12 months amooiitod  to  £84,791,  sfUM 
which  £21,213  is  charged  for  ordinary  oipouoos  Mtd  £lli,7ll  fs^ 
expenditure  relating  to  repairs  of  ciui)oa»  olc*     Alltr  pppvl^r 
£B6D  for  income  tax  and  £225  for  rev&luatiofi  ol 
there  remainn  a  balance  of  £23  645.  to  wblo^  lo  1 
forward,  making  a  totAl  available  balaneooJF  Al,10lv   Of  llhf^- 
£111  01»1)  iM  to  be  u^ed  for  interest  00  doboiitos^s  md  flMB  ^ 
sinking  fund,  leaving  a  balance  of  £3?2  to  bo  coftiod  lorwvl 

Am^olntment  Vaeatit  -  The  Corporation  of  LofMJOttdjyfy  mfiL^ 

an  electrical  engineer  to  their  lighting  itofikw,.     A$   " 
have  had  training  in  mechanical  ana  oloetriool  < 
preference  will    be  given   to    thoae   ospariooeed    In  Nfli4 
continuous  current  series  arc  lighting  ^atocm^  wfAk  ^ 
arc  lamps.     Salary,  £160  per  annnm.     Cakitdidaloa  lo 
exiierience,  how  soon  they  will  be   propareil    to  Irnkm 
and  to  enclose  copies  of  not  more  thaa  tbfwo  1 
Applications,  endorsed  *' Electrical  Bii|Httov«^  in 
8ir  R.  Newintn  Chambers,  town  clerk,  Gofldlioll, 
31fit  in»t.     Personal  cans'^aaeing  will  diaqoallfy. 

latlagten.— At  an  extraordinary  mooclim  ol  tlio  VoMfUli 
held  to-day,  the  following  will  be  proposed  as  mmikmt  if  lit 
Electric  Litrhting  Committee  :  W,  Harris  (Tofttoll  Wlli^  4*  J 
Walkley  (Upper  Holloway),  G.  T  Wi 
Chatterton,  F.  \\\  Hales,  and  F.  G.  Watkioaoo  (I 
W.  Beale,  E  Fitigerald,  R.  Gordon,  A.  F*alaoe,  G.  S.  Fl4 
J.  E.  Qoayle(VVe8t  HiehburyK  F,  H.  Varlay  mmd  Gm, 
(East  Highbury),  A.  J.  Ferohead  and  \\\  T.  &'t 
B  Lambert  (Barnsbury),  T.  Andrew,  R.  &  OollliB,i 
(St.  Mary),  A.  S.  Dobito  and  W.  H  Whadooat (OiaoattyX I 
Callemler,  J.  W.  Smyth,  and  J.  \\  TaalTe  (St.  Poiir'o). 

Hnddorafield.— The  County  Borough  Ooooetl  h^m 
the  tramways  manager  and  borough  elootriaal  osigloMr  lo  \ 
and  submit  a  report  aa  to  the  applicatioo  of  iW  ilooi 
on  one  or  more  of  the  sections,  having  regard  t4»  1^  1 
the  present  rolling  stock  and  capital  oxpoaditoro^     Tto 
Lighting  Committee's  report  ahowa  that  tbo  liomlKr  ol  4 
of  the  electric  current  duKng  May  woo  i01« 
1 1  on  the  previous  month ;  tho  nombor  of 
44.757*   an   increase  of  710.    Tho  *Tirni«lt1irt  booo 
formal  permission  of  the  Board  of  TMo  to  otei 
presaare  upon  the  low  tension  mains  III  tho  omtiml 
town  from  100  to  200  volts. 

Bridlington.— The  elect  '     itt^oftbonowapaml 

opcnecnant  week.     The  1^  ^tofonool 

gaaeugmes  of  the  latest  i>,^    w..»vh  drivoa  0 
with  a  working  pressure  ol  1 10  volta.     Thdo  esiipltai  fli  4 
of  1,000  c,p.  each  from  the  firm  of  the  Brweb 
ing  Company,  of  London  and   Edinburgh.     lo  ailiflliiwi 
there  are  50  incandescent  lamps  of  60  e*pu  oack.     TiM  < 
necting  the  various  lampa  was  suppliad  by  ^  Btiilob  law« 
Wire  Company,  of  Proaoot,  f^ncajihtro.    tlio  wMo  of  t^  i 
lation  haM  been  most  aocoosafiiliy  oorriod  ooi 
sufierviiiion  of  Nlr.  \W  Jaliiieoii«  tlio_ 
Electric  Light  and  Power  Compoay, 

PeraoaabL— Mr.    Jooaa,  who  baa    boon  wM|il>nrf  W  M^bi 
Ferrmnti,  of  Uanchoator,  about  two  yoora*  and  bsofw  mb  «aol 


{bow«rl 


.wmAXm: 


'^' 


the  service  of  the   Newcastle  EloMkol  SopfilT 
been  appointed  elect ririiin    to  tho   DiMrafeury  '^ 
Archibald    Sharp.    A  has    resignod 

at  the  Central  Tech  oge,  and  haa  U 

Victoria-street,    We«»tn]m«*i,«r«   where  ho  will  otrty  co  ate  | 
feaalon  of  a  consulting  iiigiiioer.     Ho  wfU  Im  of 
trials  and  experimenta  00  oxiatiag   plaoli^  ood 
regarding  inventions.     Among  the  talilaela    witk 
specially  acquAiotod  may  bo  mootionod:  dOiolofMOOOi  ai 
mission  of  power;    heating »  IkghUog,  omI  vowtHotteo; 
of  materials  of  oonstnictlon  ;  btoyolo  dooignt.— Mr.  J.  ^. 
Brigfa«Hiaot  baa  boon  appointod  olooliteloQfiooor 
Town  CoonoiL 

■ootloii„— Tho  Ooonoil  bi««  Of|iroeod  of  m 
Haatioga   end    Su    Leoiiftido>oo«te   Moclffc.    Ugki 
Limited,  of  the  intontioo  of  tbo  oofopoay  la  mrrj  m  ^/i^ 
armoured  diatrine  eabla  from  tJio  |wo|iosil  oolMMoii 
endosure  oppueito  8t,  Joho>  Choreb«  domm  Maw  Ml 
near  Sl  Leonanis  Lodge,  eoob  oiolo  to  bo  hid  Im  ite  1 
a  depth  of  about  2ft.  and  obotii  ait  froa  %km  kof^  1    ^ 


arrangoinoiits 

oarriod  iaio  oflbel,  to  ibo 
wboroTor  iboro  «ao  alob  f*vlaf  tMNod  of  aod^ 
uropoaod.  to  tho  wotli  b«U|r  wrriod  00%  •#  lio  4 
borough  on^iooorv  and  to  Im  oooi^oq 
I  toking  HOC  to  romovo  tbo  covor  of  ooy 
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i^isictod  m  ooanectioD  with  the  main  eicept  betireeD  the  houffl  of 
10  p.m.  &ad  9  a«m,,  aalese  in  ctkSfi  of  actual  emerf^ency. 

I>«V9]i  A^coltnral  Auootfttlon.  —  At  tbe  Davan  Af^ricaL 
tiaral  Ae^ociatioo's  show,  which  was  opened  lAsfc  week  at  Newton 
Abbot,  Mes«r»,  Lord  and  Shand,  of  Plymouth,  exhibited  a  number 
ol  electric  motors  driving  &  variety  of  machinoe»,  niiricukufal  and 
domestic.  There  were  dectrically -driven  cream -Hep^siratorip  chaff- 
euttor*,  coke^cro^bei^  and  horse-oUpperfi,  The  latter  present 
tlw  ad  vantage  that  odIj  one  hand  m  required  to  operate  them. 
The  domestic  machinery  waa  repreeent^  by  Tenttlating  fane, 
plate  poliBhem,  and  sewing  machifiee.  There  were  alao  emalter 
ixbibite,  dtich  as  curling  tonj^s*  heaters,  and  a  variety  of  lighting 
fitting e  and  bellu.  We  are  informed  that  the  power  was  obtained 
trcND  It  Taunton  dynamo  driven  by  a  Hornaby^Aekroyd  oil  engine, 
fKhibitad  by  Messrs.  Beare  and  Son's  agentt  at  Newton  Abbot. 
no  current  wa£  supplied  to  two  l^-h.p.  Taunton  motors^  mann- 
iK^ored  by  the  Newton  Electrical  Workfi,  Limited,  and  10  Lundel 
ttotora  of  various  flkes,  manufactured  by  Measrt.  Veritya,  Limited, 

BlaefcpoeL  —Tbe  following  ii  from  the  electrical  engineer's 
iBport  for  the  year  ended  March  31  last,  for  which  we  are  indebted 
In  the  Rlarkpocl  Timu  \  **  The  estimated  revenue  for  the  year  was 
£12,3c^,  the  expenditure  £6^8^,  and  the  Interest  and  sinkinir 
fund  on  capital  £3,687,  pSue  £473  interest  on  public  lighting 
eapltal,  leaving  a  net  estimated  profit  of  £1,300.  The  actual 
nteaoe  from  a  apply  and  rentJils  was  £1*2, 631.  and  from  other 
■OWQW  (exelnsiTe  of  puhlic  lighting)  £!97»  making  a  total  of 
2t2i827.  The  expenditure  on  working  account  was  £7;  15*2,  and 
U)e  amount  set  aside  for  interest  and  sinking  fund  waa  £3,856, 
The  net  actoal  profit  was,  therefore,  £1,819,  The  sum  of  £1,300, 
the  estimated  profit  for  the  year,  is  payable  to  the  rates  account 
I&  acconiance  with  the  Corporation's  estimate  of  last  year,  A 
further  sum  of  £405  ia  also  doe  for  the  interest  on  tbe  suspense 
account  for  the  replacement  of  old  cables.  A  net  amount  of  £114 
ia  thus  still  avallabLe,  and  I  would  propose  that  this  be  added  to 
ear  reserve  fund/' — An  enquiry  is  announoed  for  Tuesday  next 
into  the  propoaal  to  borrow  £40,<X)0  for  electrical  extensions. 

yalTiam  —The  report  of  the  Lighting,  Electric  Lighting,  and 
Bust  Defitructor  Committee  states  that  the  chairman,  vice  chair- 
Man,  and  Mesflrs.  Avern  Thomas^  ^^W%  Drew,  E.  Gibbs,  Adams, 
Bvker,  8ayer,  Uaries,  and  Green  have  been  appointed  as  a  flub- 
Qommittee  lo  consider  the  appointment  of  a  consulting  electrical 
eoglDeer.  That  in  regard  to  the  proposed  apfK^intment  of  a 
Goanulting  electrical  engineer,  the  committee  concur  in  the 
reset  at  ion  passed  by  tbe  Law  and  Parliamentary  Committee— 
toanMsly,  '*  That,  subject  to  an  agreement  as  to  terms  of  appoint- 
loent,  the  Yestfy  appoint  Mr.  F.  Hastings  Uedhurst,  B.3c., 
lrLLE.K«,  as  their  oonsulting  electrical  engineer  to  carry  out  the 
tcheooe  for  the  installation  of  eleotrio  light  within  the  parish  as 
propoflod  by  him  to  the  Vestry  ;  that  it  be  referred  lo  the  aolicitor 
to  submit  to  the  next  meeting  of  the  Law  and  I'arllamentary 
Committee  draft  proposed  terms  of  the  appointment  '^—subject, 
bowe^er,  to  the  appointment  of  a  clerk  of  the  works^  who  shall 
be  paid  by,  and  be  under  the  control  of,  the  Vestry,  subject  to 
his  instructions  passing  through  tbe  handa  of  the  electrical 
•ni^ineer  himself 

Dimtce  »i4  O^rhftai  SyndloAto.— We    are    informed    that  in 

Order  to  deal  with   the  motive  power  traneEoisiion  schemes  and 

ight  railways  and  tramways  which  are  brought  to  Messrs.  Drake 

Aaid  Gorham  in  the  course  of  their  business,  they  have  formed  a 

pewerfal  syndicate  to  deal  with  the  preliminaries,  and  arrange- 

uenta  are   being   made  for  a  company  with  a  capital  of  about 

£!i^0,000.  Mr.  J.  F.  Albright,  late  managing  director  of  Crompton 

and  Co,^  baa  joined  tbe  syndicate  as  joint  managing  director  with 

JCr.  Drake,  and  the  syndicate  is  already  in  negotiation  for  acquiring 

■everal  important  jschemea  for  electric  traction,  power  transmission, 

•tc    To  avoid  mi^underetandiEig,  we  are  asked  to  state  that,  while 

Ike  oAme  of  the  syndicate  is  the  brake  and  Gorham  Electric  Power 

aiKJ  Trmction  (Pioneer)  Syndicate,  the  business  und   organisation 

mrm  quite  separate  from  Messrs,  Drake  and  Gorbam's  own  business, 

and  the  syndicate  will  deal  direct  with  any  persons,  firmi>,  or  local 

aHitKUitiee   who  may   wish   to  negotiate    for   the   promotion   or 

Amvioing  of  electric  traction  or  power  schemes,     Otfices  have  been 

kt  66,  Victoria-street,  \V©8tminster,  to  which  all  enquiriee 

be  addressed, 

L^At  the  quarterly  meeting  of  the  Town  Council,  a 
lendation  of  the  Gas  and  Electricity  Committee  that  a 
_  be  paid  to  Mr*  Bell  of  £250  in  cons io era t ion  of  the  extra 
wbtcb  had  falleti  on  him  through  the  establishment  of  the 
alectric  works  was  carried.  The  Gas  and  Electricity  Committee 
pceBented  their  annual  report,  from  which  it  appeared  that  in  tbe 
electricity  department  the  ineroase  in  the  sale  of  current  had  been 
inefy  remarkable,  being  about  2^7  f^r  cent.  There  was  now  the 
equivalent  of  6.2i34»  ^  c.p,  lamps  connected,  as  against  5,04J3  laflt 
j«&r.  The  low  tariff  of  charges  fixed  last  May  had  seriously  affected 
tile  revenue.  The  total  receipts  were  £1,292  and  the  tol«l  expenses 
iC7$5,  leaving  a  gross  profit  of  £527.  Adding  £897.  IBs*  3d.  brought 
forwmrd,  the  t^al  sum  standing  to  the  credit  of  the  electric 
daptftment  waa  £1,424*  18s*  9d.,  out  ef  which  £555  l&s,  5d.  had 
baan  pwd  for  interett,  £936  0a.  6d.  in  repayment  of  loan,  and 
iE432  fti«  lOd.  carried  forward,  The  total  amount  borrowed  was 
£S0,000p  And  the  sum  repaid  waa  £l,271i  13^.,  tbe  debt  on  capital 
aoooapft  now  being  £1S,72B.  7s.  The  electric  main  a  were  now 
etloally  at  the  limit  of  their  capacity,  but  the  boilers,  engines, 
dynamos  were  ample  for  a  considerably  greater  demand^  and 
tike  «rbole  inatallation  was  in  the  big  heat  state  of  cdiciency. 

BtrBilagh&m,^-The  Birminghain  Daily  Post  understands  that,  as 
thm  reeuit  of  commumcations  between  the  Public  Works  Conti^ 
mittm9  ol  tibe  City  Council  and  Mr,  Rosa  (chairman  of  the  City  of 


Birmingham  Tramways  Company),  the  latter  no  longer  adheres  to 
his  plea  that  the  company  received  "*  verbal  permission  "  to  proceed 
with  their  preparations  for  the  equipment  of  certain  routes  with 
overhead  electric  traction*  A  new  proposal  on  the  part  of  the 
tramway  company  has  been  under  consideration— namely,  that 
the  company  should  be  permitted  to  inetal  overhead  electric 
traction  upon  the  Spark  brook  and  Small  Heath  routes^  aa  ao 
experiment,  for  a  period  of  four  years.  The  committee  have 
expressed  themselves  favourably  with  regard  to  this  suggeetioD, 
and  will  recommend  its  approval  by  the  Council.  Meanwhile  the 
otfer  of  another  company  to  lay  down  lines  with  underground 
traction  upon  certain  new  routes  has  been  formally  received  from 
Messrs.  Dick,  Kerr^  and  Co.^  of  Glasgow,  and  will  be  brought 
under  the  consideration  of  the  Public  Works  Committee  in  doe 
course*  At  a  meeting  of  the  General  Purposes  Committee  on  the 
25th  inst.  the  report  of  the  sub  iK^mmittee  appointed  to  coneider 
the  projected  purchase  of  the  electric  lighting  undertaking  was 
folly  diacuBsed,  It  was  resolved  to  recommend  the  Council  io  accept 
tbe  torme  proviaionally  indicated  on  behalf  of  the  company  in  whom 
the  electric  lighting  is  at  present  vested.  These  terms,  as  stated 
in  our  last  issue,  fix  the  price  of  the  £5  shares  at  £10*  10a.,  their 
value  in  the  open  market. 

Brlgbteii  — The  Worka  Committee's  report,  which  has  been 
adopted  by  the  Town  Council,  states  that  they  have  had  under 
consideration  the  circumstances  with  regard  to  Volk^s  railway, 
and  presented  a  report  relative  thereto  from  the  surveyor  (Mr. 
May],  who  recommended  that  certain  works  be  donOj  at  an  esti- 
mated cost  of  £1,504)  (to  be  paid  for  by  Mr,  Volk),  exclusive  of  the 
cost  of  a  gap  and  ate  pa  to  the  beach,  which  would  be  neceaaaiy 
in  any  case  for  the  safety  of  the  publio,  whether  the  railway  ia 
there  or  not^  and  the  cost  thereof  (£190)  the  aurveyor  thoaght 
should  be  borne  by  the  Corporation.  The  committee  approved 
the  surveyor's  report.  They  thought  that  tbe  present  time  waa 
one  convenient  for  the  reconsideration  of  the  whole  of  the  existing 
arrangement  between  Mr.  Volk  and  the  C'Orporation.  :\n*\  they  had 
been  in  communication  with  Mr.  Volk  through  their  -  jK  '  inmittee 
and  found  him  willing  to  asaent  to  any  terms  whicii  i  he  Council 
considered  reasonable  with  regard  to  the  reconstruction  and  con* 
tin  nance  of  the  railway.  They  recommended  that  the  Corporation 
grant  a  lease  to  Mr.  Volk  for  a  period  of  21  years  of  the  arch  now 
in  his  occupatiooi  and  a  license  for  the  same  period  to  construct 
and  maintain  tbe  railway  on  the  beach  in  accordance  with  the 
surveyor's  report,  at  a  rent  for  the  whole  of  £120  per  annum, 
subject  to  certain  conditions  which  provide,  among  other  things, 
that  the  railway  is  to  be  maintained  and  hept  in  working  order ; 
damage  by  storm  to  he  repaired  by  Mr.  Volk  as  quickly  as  poaaible 
and  the  lines  restored  ;  and  that  at  the  expiration  or  other  sooner 
determination  of  the  lease  and  license  the  line,  together  with  the 
rolling  stock  and  all  plant  connected  with  the  undertaking,  to 
become  the  property  of  the  Corporation, 


PROVISIONAL  PATENTS,  1898. 


May  16. 

llisa.  Imi^reFeiiie&ta  In  eleotrlo  are  latnpe,  Siemens  Bros, 
and  Co.,  Limited,  Birkbeck  Bank -chambers,  South- 
ampton* buildings.  Chancery 'lane,  London.  (Siemens  and 
Halske  Aktien-Gesellichaft,  Germany.)  (Complete  speci- 
fication. ) 

111  St.  ImprevemeiiU  In  self  -  regalattng  drtvlMg  pulleys 
appitoftble  to  the  driving  ef  a  dynamo  tTon  a 
railway  carriage  aale  and  for  other  pnrpoflea. 
Edwin  James  Preston  (of  the  firm  of  J.  Stone  and  Co.), 
George  English  Jakeman,  and  Alfred  Erneet  Kennard, 
77t  Chancery-lane,  London. 

Ill  SIS*  lmproirem«&ta  la  aeeoadary  batteries  or  aooumulatoia. 
Frank  King,  47.  Lincoln's- inn -fields,  London, 

lllfiT,  Improremeats  la  alteriiallaiE-earTeat  meters.  Walter 
Langdon  Daviesj  24,  Southampton -buildings,  Chancery- 
lane,  London. 

May  17. 

11175.  Inprotreifieitta  la  a^rltoliea  for  eleotrlo  etrimlta.  Cecil 
Burman  Callow  and  Justus  Eck,  5,  Fdory^road,  Bedford- 
jmrk,  London. 

lilifi,  Improremeats  la  starUag  devlots  for  monopluuM 
eleotrlo  Motors.  Edmund  Basil  WedmorCj  City  and 
Guilds  Technical  College,  Finsbury,  London. 

11^55^  Aa  improved  meaaa  or  npparattia  fof  redmolaff  or 
sorting ulshlng  the  eleettlo  are  formed  ea  brealdac 
eleetrlQ  etroulta.  Robert  Henry  Fowler,  Charles  James 
Hull,  and  Eichelieu  Acock,  37r  Essex -street,  Strand, 
London. 

112SS,  Improvemeate  la  eleetrio  ebeoM  oleoks  or  alarm  afcaal 
apparataa,  Hans  Raich,  46^  Lincoln's -inn -fields,  London. 

1130O.  Improvemeata  la  oleetrlo  are  lampa  P*  R,  Jackson 
and  Co,,  Limited,  and  Louis  Carl  Henry  Mensing,  166, 
Fleet-street»  London. 

11292.  A  new  aad  Improved  eleotrteal  gaa  Itghtar^    Joseph  de 
Me^Sj  20,  High  Hoi  horn,  London, 
May   is. 

IlSOf,  XmpTovemeata  la  er  oeaneeted  Willi  eleotrioal 
flwltoliea.  Arthur  Brier,  5^  John  Dal  ton  -  street, 
Manchester, 

11340.  improTemaata  la  or  ooaaeeted  wltb  eleotrlo  iMittarlM. 
Emat  August  Jahneke^  7^i  Fleet-^uen^^,  \jwx4^^\. 


^1^ 
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II347.  Improvemonta  «nd  moditkouXUnm  tn  tho  coaBtmotlon  of 
Amp(»r«iit«t«rs,    volt  meters,    WAtimeters,  or   ttio    like. 

Aloiander  Spark,  4,  Bolmont  street,  Aberdeen. 

llSSOi  IisproTome&to  la  eloetrloaX  Ignition  mpparAtna  for  gmm 
bnmeri  Hidley  Jamee  Urqiiharti  57,  Bar  Loo -arcade, 
Manchester.  (The  ActienGdsellachafb  fiit  Fabrication 
von  Bronoevraaren  and  ZiokgoM,  vorm.  J.  C.  Spinn  und 
Sohn  and  3tanislait§  Johann  von  Romocki,  Germany). 
"11  Sit,  ImproTementa  In  adjuatable  oord  reel*  for  oteotrlo 
foada  and  other  tiinliar  purpoooa.  Wilson  Henry 
Stur^^o,  1*2,  Cherry -Htreet,  Ijirmingham. 

I13A3,  Improvemonta  In  ot  conneoted  wltli  oommntators  for 
dynamo  -  oleottlo  nmohlnea  and  elootrle  motors, 
Cbarlee  Joneph  For^ruson  and  George  Thomas  Ferrell, 
4,  South-ttreet,  Finebury,  London. 

11360.  Improvements  In  globe  holders  for  onolosed  eleotrte 
aro  lamps*  Karl  Weinert,  40,  Chancery-tane,  London. 
(Complete  epeclfication.) 

May  la 
11416,  Improved  method  of  and  apparatnt   for   slfnalllng  or 

advert Ulng    by    electricity.      Alexandre    Giniflty     and 

Valonim  Me!z,  9,  VVarwick-court,  (iray'j^-inrij  London. 
11126.  Improvements  tn    eloetrloaliy-propcUed   vehicles.    The 

Honourable    Reginald    Thomaa    Dudley   Brouuham    and 

Walter    Char  lei      Beriey^    24,     Southampton  buildin^e, 

Chancery  lane,  London, 
11486,  Improvemonta  In  eleotrloaUy-propelled  road    vehtolea. 

Octave  Patin,  4,  South^street,  Finabury*  London. 
11433,  Improvements     tn      prepaarment     electricity     meters. 

Francie     Fane     Veatman,     &),     Queen     Victoria-itreet, 

London. 

11436.  Improvemeats  In  electrloat  fnmaoos*  Siemens  Bros. 
ar»ti  Co.t  Limited »  Birkbeck  Bank-chambers,  South- 
ami»tOQ*building;fl  Chancery Uane,  London.  (Siemens  und 
Ho^lske  ActienGe^edechaft,  (fermsny.)  (Complete  speci- 
fication.) 

11446.  Improvements    In    dyaamea.     Gustav     Uoterberg,    4€, 

Chancery  iaoe,  London.     (Complete  specification.) 

May  '20, 

11465.  An  Improvement  In  aatomatlo  electric  drcnlt  breskers 

and  restorers.  George  Edwin  Fletcher,  The  Homestead, 
Caleiireen,  Stockport. 

11466,  As    Improvement    la    holders  for  eleetrlc  glow  tampt, 

Henry  Charles  Cover  and  Charlew  Ffiraday  Proctor, 
Birkbeck  Bank  -  chamber^^  Southampton  -  buildings, 
Chancery4aDe,  London. 

11466*  Improv«m«iits  In  reslsta&oe  switches.  Henry  Charles 
Ciover,  Charles  Faraday  Proctor,  and  Alfred  Hewson 
Bate,  Birkbeck  Bank<cbambers,  Southamptoo-biiildin)?S| 
Chancery -lane,  London. 

Ili66b  Impiroivsinenta  In  or  conneoted  with  telephones,  Jules 
Ernest  Otiioo  Kumberg,  Birkbeck  Bank  chambers, 
Southampton  buildings,  Chancery -lane,  London. 

11616.  ZiBpnMrsinents  In  electrloal  Ughtlsg  devloes  for 
hares  one  and  other  bumets.  Svend  Martin  Meyer, 
Birkbeck  Bank  ^  chamber?,  Southampton  -  buildings, 
Cbaooery  lane,  London.     (Complete  specification.) 

11616.  Imprwroments  In  sleotrlo  bra  less.  Harry  Phillips  Davis, 
322,  High  Uolborn,  London.  (Date  applied  for  under 
Paten u,  etc.  Act.  1883,  Sec.  lt)3,  Oct.  22,  1897,  being 
dale  of  application  in  United  States.) 

llftSfi,  Improvements  In  and  ooaaeeted  with  electrical 
swllehaa.  Edward  John  Wade  and  the  Electric  Motive 
Power  Company,  16,  Elm-street, Gray '■  inn  road,  London. 


16366,*  Wal 


SPECIFICATIONS  PUBLISHED. 

1896. 
ktc    or    ampei^a    hour    malar,      Suveley  and     ors. 


oontact      breakers. 


(Amended  ^pocitication. 

1897. 
16167.  Dinamo      and      Ilka      slaolilcal 

Boudreaux. 
14167,  Telephonic  systems.    Lake.     (Von  Szvefcics,) 
64664.  Ampere-hour  eleotrte  metara.     RummeL 
1^U6,  Are   lampa.     Dutlua. 
66667,  Cnt«outs    f^r    electrlo    lighting    and   other    pnrposas, 

Taylor. 
63366.  ftnbstaooes  to  prevent  polarisation  la  eleetrle  batteries. 

Piatuor. 
86166.  Means  for  naa  In   lighting   railway  cars   or    oajriages 
by  aleatrlclty.  and  far  ragnlaUng  the  onrreal  for  the 
sama.     VVatkms,    (Tht  Am6ricaci  Kail  way  Electric  Light 
Company,) 

1808. 
i6if.  X.«ctro*4epo«ltlng  anodea,     HaaM. 

64ii6.  Oaotilographs  or  apparatus  f)»r  ladloatlnfl  or  laeordlag 
rapidly    varylag     alsotMa     enrranta     or     patantlal 
dUleranoos.     Duddell 
6611.  glo>trt»st  gftlvftftla  battaHea,    Laura. 
6ii«.  COBtelii  fisr  otoatrla  aeado^lata.    Bal«» 
^tttH  rt^BogrmphM,    Or666, 


THAFFIC  RBCElPrS- 


Llverpool  Overhead  JUUway ->Ttie  tratte  rcealpit  k 
week  ended  May  22  were  £1.416,  as  oomparod  witli  £1,1 
same  week  of  1897,  balhif  an  inoraasa  of  £)0. 

Birmingham  Tramways.— The  traffic  rac6ip4s  for  %hm 

endin^r  May  21    wore  £3.597    15s,  .1 L,    as  ooapaffod 

5s.  6d.  for  eamc  week  in  1897    being  an  tnor6aa«  d  £147.  IQ^t 

Dover  Tramways,— The  traffic  raomp^  for  tlia  - 
May  21    were    £127^    Ifis.   6d.     The  total  raoeifAs  for  ihm 

1898  are  £2,209.  19s.  Id.     The  mileaga  opao  a4  giranai  is  1 1   ' 

Bristol  Tramways. — The  traffic  ratonsi  lor  tlia  waalt  «rfta 
May  20  were  £2,696.  ]3«.  9<L,  oomoarad  wUli  £2,4fiL  Ifh.  M 
for  same  period  of  last  year,  being  an  morassa  ol  £212.  4a  6d. 

South  Staffordshire  Tramwaya.^The  traffic  rstnma  for  lAa  | 

week  ending  May  20  wero  £576.  lOe.  "d..  as  ^ompmrmA  wHb  I 
£618.  124.  Id.  in  same  week  of  1897.  Tbo  sarOKai*  i«»ifil*  fv  I 
the  year  are  £11,844   lOs.  9d.,  as  against  £lM33l  4a    id.  la  li#| 

«ame  period  of  tlio  previous  year. 

City  and  South  London  Railway.— Tbe  rainrai  for  1^  < 
ended  May  22  were  £987,  compared  with  £9S»  for  eama  waik  «f  | 
1897,  being  an  increase  of  £29.     The  total  reoatpts  for  tkm  I 
year  amount  to  £21,666,  compared  with  £21,461  for   iba  i 
period  last  year,  being  an  increase  of  £2(Mk 

Dnblin  S.I>.  Tramways. --The  traffic   rooetpla  f or    IW  i 
ending     May    20     were     £563.     3s.     4d.,     ss    compaiad 
£669.  17s.  Bid.  in  the  oorrasponding  week  m  the  pravloaa 
being  a  decrease  of   £106.    14i.  6d,    Tba  nombar  of 
carried  was  88,163  in   1898  and  95,616  in  1S97.     Tba     _    _ 
returns     up    to  date   are    £8,921.    Is.    Id,»    66    oompariid    wnJSn 
£0,367.  15s.  9d.  last  year,  being  a  deeiaaas  of  £446.  14a.  id.     tbi  J 
mileage  open  is  the  same  as  last  year — vis.,  6  miloib 


COMPANIES*  STOCK  AND  SHARE  LIST, 


Nna. 


mrmlufhaoi  KlsoCrtc  Sapplr  Ooni|>»nip  ...     .      . 
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ud  W6  may  expect  that  the  iafluoDce  of  those 
int^reeted  in  motor  vehiclei  will  be  aa  effective. 
One  thing,  however,  it  10  eaay  to  do— condemn,  but 
it  is  far  more  difficult  to  say  how  to  remedy.  The  multi- 
plicity of  surfaces  arise  from  the  desire  of  engineers  to  find 
the  best  material  to  use. 

fileotrio  Dentistry.— Sound  advice  is  given  in 
VEtincdU  Eledrv^m  to  dentists  who  use  the  electric  current 
in  their  operations.  The  American  practice  of  taking  the 
current  from  the  public  supply  is  justly  condemned,  and 
operators  are  enjoined  to  use  a  hattery,  and  have  the  same 
recharged  by  those  whose  business  it  is  to  understand  these 
matters.  An  American  dentist  who  uses  a  little  hammer 
which  is  connected  with  the  electric  li^ht  supply  to  dis- 
locate his  patient's  tooth,  may  give  him  some  day  a  much 
larger  shock  than  he  intended,  and  the  public  electro- 
cutioner  will  be  cheated  out  of  some  of  his  future 
victims  by  executions  of  a  private  character  more  or  lesa 
undeserved. 

Bleetrioity  v.  Qoa,  ^Indian  Engin^mng  says  :  *'The 
installation  of  an  electric  lighting  system  is  an  improve- 
ment which  will  place  Colombo,  so  far  as  street  illumination 
u  concerned,  far  in  advance  of  any  Indian  city.  It  is  a 
blot  upon  Indian  enterprise  that  electric  lighting  should 
have  made  so  little  progress  in  this  country.  In  spite  of 
the  graat  improvements  made  in  the  use  of  gas  as  an 
illuminant  during  recent  years,  the  superior  efficacy  of 
electricity  has  been  incontestably  demonstrated ;  and  in 
shops  and  private  houses  in  a  tropical  climate,  where 
coolness  and  pure  air  are  primary  considerations,  the 
relative  merits  of  the  electric  light  and  of  gas  are  too 
obvious  to  need  emphasising/' 

Wireless  Telefirraphy,— When  the  history  of  wireless 
telegraphy  comes  to  be  written  it  will  be  fouud  not  to  be 
quite  of  so  recent  conception  as  it  is  popularly  supposed  to 
be.  Experiments  are  being  carried  out  under  newspaper 
auspices  by  Mr,  C.  Dolbear,  son  of  the  well-known 
professor.  The  experiments  have  been  successful  over  a 
distance  of  something  like  1,500ft,  but  to  ua  the  interest 
is  more  in  the  fact  that  America  is  taking  up  the  subject, 
and  will  probably  push  it  with  characteristic  energy  to 
some  practical  purpose.  Prof,  Slaby  also  has  been  experi- 
menting, and  is  said  to  have  sent  intelligible  Morse  signals 
15i  miles,  using  two  balloons  filled  with  hydrogen  to 
elevate  the  end  of  the  conductors  to  the  height  of  l,000ft. 
in  the  air. 

Motorcars. — The  difference  between  the  development 
of  motor  traction  in  England  and  France  is  well  shown  by 
the  list  of  vehicles  which  entered  for  the  Ute  trials  at 
Liverpool  and  which  are  entered  for  the  Paris  trials  on 
June  12.  We  have  before  us  for  the  latter  exhibition  26 
vehicleai  of  which  16  are  electric,  as  against  one  electric  at 
Liverpool  The  French  trials,  according  to  the  programme, 
will  be  very  exhaustive,  and  should  result  in  very  largely 
increasing  our  knowledge  upon  the  subject.  It  will  easily 
bi  seen  that  while  something  has  to  be  learned  from  one 
electrical  car,  the  probability  is  that  a  very  great  deal  may 
be  learned  when  there  are  16  competing.  It  may  be 
pointed  out,  however,  that  of  these  16  vehicles  several  are 
by  the  same  maker. 

As  UsoaL— It  is  laughable  to  find  the  same  methods 
successfully  pursued  through  the  never-ending  years.  In 
busineas  it  is  quite  common  to  hear  the  remark,  "  Well,  if 
you  wai  not  take  it  at  that  price,  So^and^  will,"  and  to 
find  ooe  firm  played  off  against  the  other  This  game  is 
bsi^  played  to  perfection  in  the  case  of  the  application  of 
electric  traction  to  the  Metropolitan  and  District  lines.  No 
doubt  the  installation  will  come  in  good  ttmSi  but  till  the 
two  partiee  are  agreed  as  to  the  exact  tsrou,  we  must 


expect  rumours,  more  or  lasi  vagM  to  the  sflKt  ikes 

negotiations  are  ''off"  with  the  ooe  sad  that  olhsn  «t 
nibbling  to  obtain  the  work.  Negotialaoni  too  often  laki 
the  form  of  attempting,  not  to  obtain  wliai  in  fair,  hot  whs 
can  get  the  better  of  the  other. 

Haman  Aeeamalators.— Such  ia  Uie  saoM  of  a 
couple  of  clever  tricksters  peHorming  at  tks  Oxiotd  mA 
Tivoli  Music  Halls,  They  pUy  apiiarently  rmj  A» 
gerously  with  fire  and  various  other  iUumioanta.  Whsiksr 
they  also  endanger  the  future  state  of  tlietr  wtnl  k  a 
question  for  them  to  decide.  It  certainly  seeoM  a 
out  of  respect  to  the  Libel  Act  we  will  my 
that  if  01 6  ampere  is  sufficient  to  elactroeate  a 
lOin.  carbon  held  in  the  naked  hand  by  each  of  ihs 
formers,  and  the  subsequent  productioii  of  a  verj 
arc  light  of  at  least  10  amperes,  will  leave  them 
if  they  are  not  connected  with  an  apparatoa.  Thtf 
they  are  not.  Moreover,  the  current  is — always 
to  their  statement— generated  and  supplied  bjr  their  ovi 
little  selves,  without  the  aid  of  any  coih  whataew. 
However,  they  produce  a  pretty  effect. 

Ceramic    Ware.— We    have    boon    favocmd    lik 
specimens   of    china   which    has    been  trealod  bf  a  aS9 
electric  process.     We  understand    that    the   procaa 
been  patented  by  Messrs.  F.  J.  Sbippey  Broa,  sod  li 
photographing  on  china  and  treating  the  win  is  a  lat 
way.     By  this    process^  after    the   photograph   I 
applied  to  the  material,  the    photograph  is  pot 
specially -prepared  glaze  and  burnt  in.     A  great  dml  d 
beauty  and  success  of  the  system  depeodsi  w§ 
upon  the  use  of  the  electric  furnace,  as  by  uaiiig  il  a 
higher  temperature  can  be  obtained,  and  tlie  host  as  II 
better  regulated.     Certainly  the  samples  whadi  havi  \&m 
shown  to  us  must  be  pronounced  exceUeut ;  sad  se  the 
process   can   be  applied  to  all  kinds  of   wmr%  sad  ii  sel 
at    all    costly,  it    ought   to  be    commerciaQj 
Messrs.  Sbippey  Bros,  have  seen  many  itpe  and 
the  business  wor)d|  and  we  troit  their  bst  wm 
prove  equal  to  their  expectation. 

Cost  of  Energy.— The  French  Coi 
have  noticed  from  time  to  time  on  this  sal 
some  figures  with  regard  to  the  cost  of  egisfgjr  si  Yvtai 
places.  Thus  we  are  told  that  at  Neoehiiel  tho  coit  vmrw 
considerably,  as,  indeed,  H  does  in  most  plaosi^  with  tis 
number  of  horse-power  taken.  The  pries  psr 
per  year  when  40  h.p.  are  taken  is  164(r,  a  i:ltls 
£6  per  horse-power.  When  only  )\|  kp^,  tlis 
is  at  the  rate  of  400fr.,  that  is  aboot  £16  par  hsns^ 
power  per  year.  At  Chamb^ry  the  chsf^gi  is  at  Iks  smls 
of  about  £14  for  1  h.p,  decreasing  lo  £8  psr 
when  40  h.p.  is  taken.  At  La  Ooole  a  }  kp.  ti 
at  the  rate  of  a  little  over  £S1  per  horiS*po«sr  p^ 
decreasing  when  from  2  h,p.  to  12  h.p^  is  Iskss  to  £13  fm 
horse-power  per  year,  It  ought  to  be  Mibid  that  Iks 
horse-power  equivalent  in  theee  figurss  k  7M  watas^  si 
against  746  usual  in  this  country.  It  ts 
discuss  these  and  the  other  figures  glvso 
merely  indicate  that  the  eoet  varise  with  ths 
supply,  as  must  neeeesartly  be  the  caea 

Blsetrlo  DarluRaooa— Ws  have  seen  a  sow  ianp  far 
photographers'  dark-rooma  at  Msm.  Allsa  sad  ftikaitn'i. 
Tabemaele-street.  This  firm  haa  a  eiodio  is  whIA  tka 
whole  process  of  taking  a  portrait^  dsvskipjag  Iks  nn^tiis. 
and  printing  the  picture  is  ejtscuted  by  sIsclTie  Hf/kK  Ikas 
enabling  a  portrait  to  be  taksa  sad  fiaishsd  rigki  off  sa 
any  seaaon  and  in  any  westhsr*  For  Loadi 
this  ought  to  be  of  the  grsstsst  valtis.  Tks 
are  taken  by  means  of  a  row  of  •iM'^nHf  nf^n  hmfm 
itiaide  an  umbrella-afaapsd  baaM^   Tkk  TriTilT  Is 
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to  the  one  already  described  by  us,  only  the  lights  are  of 
nnieh  larger  power.    We  were  successful  in  obtaining  a 
Wf  excellent  snapshot  by  it  with    an  ordinary  hand 
eunera.    The  installation  in  the  dark-room  comprises  two 
8«.p.  lamps,  which  can  be  switched  on  and  off  by  means 
of  plugs  placed  near  the  developing  sink.      One  of  the 
Imps  IB  bare  (white  light),  the  other  is  encased  in  a  round 
|)obe»  tbe  lower  part  of  which  is  coated  with  two  ruby 
md  one  canary  celluloid  coverings.    This  admits  only  red 
Kgfat,   but  a  different  red    light  from  the  usual  mystic 
jbom  of    the  dark-room,  with  its  attendant  mishaps  of 
ipQt  solutions  and  broken  glasses,  etc.     It  must  be  worth 
a  great  deal  to  be  able  to  see  properly  and  yet  be  sure  of 
tlie  safety  of  the  most  delicate  plates.     Some  of  the  prints 
I  taken  by  the  ordinary  8-c.p.  lamp  in  three  minutes. 
Deetrosynthesis.— Mr.  William  G.  Mixter  in  the 
jimer.  J.  &t.,  1897,  notes   that  mixtures  which  readily 
azplode  when  subjected  to  an  ordinary  electric  spark  may 
» do  so  under  the  influence  of  the  electric  glow  in  an 
Dg  tube.  Thus,  oxygen  and  hydrogen  in  the  ratio  1  :  2 
at  235mm.  pressure  did  not  explode,  but  combined  slowly. 
Various  explosive  mixtures  were  therefore  subjected  to  the 
^ow  discharge  in  eudiometer  tubes  and  the  rates  of  com- 
lanstion  determined,  but  as  no  determinations  of  the  current 
•trangth  were  taken,  the  relation  between  the  rate  of  com- 
luBtion  and  the  quantity  of  electricity  discharged  was  not 
obteaned.     Hydrogen  and  oxygen  were   found  to  slowly 
eombine,  carbonic  oxide  and  oxygen  combined  more  rapidly, 
and  even  when  perfectly  dry  combined  slowly.     Methane 
and  oxygen  combine  in  a  manner  consistent  with  complete 
combustion,  but  in  the  case  of  mixtures  of  acetylene  with 
ajgen,  ethylene  with  oxygen,  and  ethane  with  oxygen, 
the  quantity  of  the  latter  gas  used  is  less  than  that  required 
fair  complete  combustion,  whilst  small   quantities  of  the 
kjrdrocarbons  were   decomposed  with    the    formation  of 
aeetylene.  Very  little  ozone  is  formed  during  the  discharge, 
tod  the  oxidation  cannot  be  due  to  its  formation,     ^le 
aathor  does  not  consider  the  combination  to  be  due  to  the 
imion  of  ions,  but  to  the  interaction  of  the  molecules  them- 
nlvei,  which  are  made  active  by  the  glow  discharge. — 
Jmar.  Chem.  See 
Oartainly. — Some  sharp  criticisms  have  been  heard 
Maose  in  some  recent    battles  the    doctors   were    not 
sqiplied  by  Rontgen  ray  apparatus,  but,  of  course,  this  is 
•nlya  chuwsteristic  of  the  national  temperament.     One 
of  the  first  examples  of  this  grumbling  spirit  in  connection 
with  galvanism  is  to  be  found  in  the  "Percy  Anecdotes"  as 
IdlowB  :  "  One  of  the  most  curious  applications  of  galvanism 
to  the  useful  purposes  of  life  is  its  recent  employment  as  a 
of  distinguishing  bad  teeth  from  good.    The  test 
whieh  galvanism  has  now  supplied  to  remedy  the  frequent 
\  made  by  dentists,  who,  instead  of  ridding  you  of 
a  had  tooth,  will  draw  the  best  you  have  in  your  head,  is 
coDsideTed  to  be  one  of  infallible  certainty  in  its  application. 
The  mediod  is  thus  described  by  Prof.  Aldini,  the  nephew 
of  GalvanL    'He  (the  dentist),  first  insulates  the  patient, 
and  then  phices  in  his  hands  an  electric  chain ;   he  then 
applies  a  small  piece  of  wire  and  draws  it  gradually  over 
the  rarface  of  the  tooth ;   he  then  applies  it  to  the  next 
tooth  in  the  same  manner  and  proceeds  in  the  like  method 
with  the  rest,  until  he  comes  to  the  diseased  tooth,  which 
ia   discovered  by  violent  pain  being  produced,  and   an 
in^riiuitary  emotion  in  the  body.     It  has  always  been 
xemarked,  when  the  tooth  is  extracted,  that  it  exhibited  a 
careoua  part^  which  in  its  proper  situation  was  not  visible.' 
Need  we  add,  that  after  the  discovery  of  so  simple  a  test, 
dxawiog  a  wrong  tooth  ought  to  be  made  felony  at  least" 
Beetr^ljrela   In   Tramway  Work.— Mr.  Herrick 
this   sabject   in   the  current  number  of   the 


Engineering  Magazine,  and,  without  saying  mu 
new,  says  what  he  has  to  say  very  clearly.  He  < 
the  conclusion  that  "there  is  no  panacea  for  the 
arising  from  electrolysis,  but  there  are  general  treatments 
which  greatly  relieve  the  condition.  That  is  true.  Mr. 
Herrick  states  his  remedies  as,  "  first,  to  connect  the  rail 
to  the  water-pipe  at  points  where  the  pipe  is  positive  to 
the  rail ;  second,  to  use  feeders,  preferably  by  connecting 
the  pipe  at  this  point  directly  back  to  the  station.  Another 
method  is  to  take  the  current  from  the  water-mains  through 
a  dynamo  whose  potential  is  negatively  lower  than  the 
rail-return  dynamos,  or  the  return  through  the  ground 
and  water-pipes  may  be  fed  through  the  armature  of  a 
low-potential  machine,  keeping  this  system  electrically 
negative  to  the  rail,  so  that  the  current  does  not  leave 
the  water-pipe  system,  but  naturally  returns  through 
this  generator  as  the  lowest  potential  point  in  the  system. 
The  excellency  of  the  bonding  of  the  track  and  the  proper 
placing  of  ground  return  feeders  is  the  most  practicable  and 
direct  method  of  reducing  electrolysis.  If  care  and  atten- 
tion are  given  to  these  details,  electrolysis  can  be  reduced 
in  most  instances  to  a  negligible  quantity.  This  can  be 
assured  also  by  a  few  subsidiary  feeders  connected  to  the 
water-pipe  system."  All  this  can  be  summed  up,  So  arrange 
your  circuit  that  no  electrolytic  action  of  a  harmful  nature 
can  take  place. 

More  Siciepanik. — This  time  it  is  photography  and 
electricity  applied  to  weaving.  The  Vienna  correspondent 
of  the  Daily  Chronide  has  interviewed  this  latest  specimen 
of  the  genus  genius,  and  has  another  astonishing  tale  to 
tell.  By  means  of  a  photograph  about  4ft.  square  the 
design  for  a  Jacquard  loom  is  reproduced  with  all  its  squares; 
the  stencils  have  become  unnecessary,  the  tedious  work  of 
a  year  or  two  is  accomplished  in  a  quarter  of  an  hour,  and, 
further,  by  the  use  of  electricity  the  inventive  Pole  sets  in 
motion  not  only  the  punching  levers,  but  also  the  threads 
in  the  loom  itself ;  in  short,  he  weaves  direct  from  the 
original  design  plate  (as  we  may  name  this  substitute  for 
the  Jacquard  stencil).  But  the  inventor  is  not  only  an 
inventor,  he  is  a  philanthropist  first.  Hear  him  i  Hear 
him!  The  DaUy  Chronide  reporter  asked  a  question 
natural  under  these  circumstances  :  "  What  need  of  this 
punching  machine  at  all  if  you  can  weave  direct  from 
the  original  design  plate  ? "  "  It  is  clear,"  answered  Herr 
Szczepanik,  "  that  it  would  be  most  difficult  all  at  once  to 
abolish  all  the  looms  now  in  use,  thus  annihilating  the  great 
capital  invested  in  them.  Accordingly,  economic  considera- 
tions induced  me  to  devise  a  middle  course,  that  of  the 
stencil-punching  machine,  in  order  immediately  to  enable 
the  manufacturer  to  produce  more  cheaply,  and  to  afford 
him  an  opportunity  of  introducing  the  electric  IbomiB 
gradually."  Like  his  telectroscope,  the  first  appearance  to 
the  public  of  this  new  wonder  is  also  reserved  for  the  Paris 
Exhibition.  So  the  gentleman  with  the  jaw-breaking  name 
has  yet  about  two  years  in  which  to  enjoy  his  fame,  in  case 
the  machine  does  not  work  as  well  as  it  can  be  described  on 
the  proverbially  patient  paper. 

Cape-Cairo  Land  Telegraph. — We  do  not  know  the 
value  of  any  claim  for  the  conception  of  a  Cape-Gairo  land 
telegraph,  but  we  do  know  that  the  rapid  march  of  events 
in  South  Africa  seem  now  to  have  rendered  practicable 
what  the  best  authorities  thought  impracticable  20  years 
ago.  It  was  in  July,  1878,  after  Mr.  J.  Sievewright 
recommended  the  consideration,  that  the  present  writer 
asked  Prof.  A.  H.  Keane,  whom  it  was  thought  knew  as 
much  about  the  interior  of  Africa  as  anyone,  to  examine 
the  question,  and  the  professor's  answer  was  decidedly 
unfavourable.  Twenty  years  have,  as  we  say,  led  to  an 
almost  total  reconstruction  of  the  map  of  Africa,  and  in 


676 


THE  ELECTRICAL  ENGINEER,  JUNE  8.  1898. 


tbat  time  British  domination  has  made  itself  felt  through 
almost  eTery  mile  from  the  Cape  to  Cairo  so  that  the 
telegraph  line  would  not  have  to  pass  through  the  territory 
of  hostile  tribes.  The  immediate  cause  of  the^e  remarks 
is  the  following,  from  Saturday's  Times :  **  Mr.  H,  B.  T, 
Strangways,  writing  from  Shapwick,  Somerset,  with  refer- 
ence to  the  leading  article  in  the  Times  of  May  20  on  the 
•cheme  for  a  telegraph  line  from  the  Cape  to  Oiiro,  claims 
credit  for  having  conceived  the  design.  He  says  :  *  In 
respect  to  the  courage  of  risking  large  sums  I  have  no 
claim ;  that  credit  is  due  to  the  Right  Hon.  Cecil  Rhodes. 
But  as  to  the  'conception/  I  shall  be  very  much  obliged  if 
you  will  permit  me  to  remind  you  that  in  your  issues  of 
Sept.  50,  1876.  and  Feb.  15,  1879,  you  were  good  enough 
to  publish  letters  from  me  recommending  the  construction 
of  that  line  of  telegraph.  The  construction  of  the  Central 
Australian  telegraph  was  due  to  my  action ;  and  I  desire 
to  maintain  my  claim  to  the  '  conception '  of  a  design  of 
which  you  write  so  favourably/  " 

Foses. — Mr,  J.  Fischer- Hinnen,  in  VEdairage  Eledrique, 
has  described,  according  to  the  Ahstrach  of  the  Institution  of 
Civil  Engineers,  a  new  system  of  fuses.  The  abstract  states : 
"  Apparatus  to  secure  the  safety  of  electric  generators  in 
case  of  overload  or  short-circuit  are  of  great  importance. 
Broadly,  there  are  two  kinds — mechanical  circuit  breakers 
and  fuses.  The  use  of  the  former  class  is  somewhat 
restricted  and  confined  to  special  cases,  tbat  of  the  latter 
is  much  more  general  on  account  of  cheapness  and  greater 
simplicity.  Difficulties  are  met  with  in  designing  fuses  for 
other  than  low  pressures,  especially  when  they  have  to  act 
in  a  confined  space,  as,  for  instance,  on  electric  tramcars. 
To  meet  such  cases  the  author  has  devised  a  fuse  in  which 
the  fusible  wire  is  carried  in  a  helical  groove  nearly  an 
inch  deep  formed  on  the  surface  of  a  porcelain  cylinder. 
One  end  of  the  wire  is  attached  to  a  ring  forming  one 
terminal,  and  serving  also  to  support  the  cylinder,  the 
other  to  a  disc  of  soft  iron  at  the  top,  which  is  attached  to 
a  soft-iron  bolt  passing  down  the  axis  of  the  cylinder  and 
having  at  its  other  end  a  similar  disc,  serving  also  as  the 
second  terminal.  This  construction  gives  a  great  length 
of  wire  in  a  small  space,  and  the  deep  grooves  hinder  the 
arc  from  forming  on  fusion.  The  chief  feature,  however, 
is  the  magnetic  blow  out  secured  by  the  current  in  the 
fuse  magnetising  the  soft  iron,  the  field  being  in  such  a 
direction  as  to  tend  to  force  the  wire  or  the  arc,  if  formed, 
towards  the  interior.  In  order  to  test  the  apparatus,  a 
fuae  designed  for  30  amperes  at  1,50Q  volts  was  surrounded 
with  tinfoil  reaching  nearly  to  the  terminals.  On  blowing 
the  fuse,  instead  of  the  current  arcing  on  to  the  foil,  the 
foil  did  not  even  show  the  least  trace  of  metallic  vapour.' 

London  Teohnioal  Edaoatloo. — The  current  number 
of  the  official  circular  of  the  Technical  Education  Board  of 
the  London  Council  contains  some  very  interesting  informa- 
tioa  It  has,  for  example,  a  rimm^  of  the  work  of  the 
lato  International  Congress  on  Commercial  Education  at 
Antwerp.  Of  course,  it  takes  a  long  time  for  any  good 
reralt  to  emanate  from  these  congresses,  but  they  are 
peeoliarty  banoficial  in  bringing  together  the  foremost 
•diiaitaooal»t»  of  the  day  so  that  they  may  interchange 
views  and  thus  consolidate  ideas.  It  is  now  many  years 
ago  tioce  in  a  paper  read  at  one  of  the  late  Social  Science 
Congresses  we  put  forward  views  which  have  been  generally 
adopted,  but  there  seems  Ui  have  been  no  one  to  have 
determined  or  attempted  to  determine  the  line  of  demarca 
tion  between  what  may  be  termed  technical  education  and 
practical  education.  We  incline  to  the  opinion  that  a  good 
many  of  our  eduoationalista  intermingle  the  two  and 
attempt  to  give  in  the  schools  a  good  deal  of  what  should 
remain  to  be  learnt  in  the  shops.     Uoweveri  the  congress  , 


at  Antwerp  did  not  deal  much  witli 
confined    its   attention   to   what   may  bo  tana^d 
commercial  subjects,  such  as  asking  to  what  exloiit 
special    commercial    instruction    be   given    io 
schools.     Our    reason    for    mentioning    jusl    pre^ 
technical   education  is   to   say  that  what    holds 
respect  to  technics  holds  good  in  respect  to 
questions,  and  that  purely  commercial   training 
left  till  after  school  age,  and  not  be  admitlod  at  aO 
the  schools.     The  attention  that  should   be  gtTOii 
should  certainly  be  of  a  kind  to  be  of  senrioo  m  alter  fii^ 
and,  in  fact,  so  to  speak,  form  the  tools  wUd)  tbo 
will  have  to  use  in  after  life. 

The  New  York  Exliil>itloit--We  trndorHmd  bw 

Electrical  Age  that  a  series  of  eight  historied 
designed  to  mark  some  of  the  successive  stages  ol  thctnat 
development,  will  be  a  feature  in  the  concert  hall  of  thb 
exhibition.  The  series  will  include  :  the  first  reeognitaoa 
of  an  electric  effect,  when  the  Syrian  wovDan, 
before  our  era,  wonderfully  perceived  ligbt  objoeU 
to  her  amber  spindle  ;  the  mariner's  cofpiii,  maetSM  W 
the  Chinese  and  lulians,  bat  probably  to  bo  crodllad  ti 
the  Finns,  in  the  eleventh  century ;  tho  aarib  a  pm^ 
magnet— William  GiR»ert  explaining  the  TereDa  lo  Qvitt 
Elizabeth,  1600 ;  the  first  conductors  or  dreutu  ;  Sfsphsi 
Gray,  a  Charterhouse  pensioner  in  London  (1720)  axpsn- 
menting  on  the  conduction  of  electricity;  tbe  Layd«i|H; 
showing  the  bottling  of  electricity  and  the  tarribli  shnk 
to  Dean  Von  Kleist,  canon  of  the  cathodfal  in  Onaav  ■ 
Pomerania,  1746  ;  the  identity  of  lightning  and  olactridiy, 
when  Benjamin  Franklin  drew  down  she  li^btoiiig  bsv 
the  skies,  1752  ;  the  beginnings  of  the  roodom 
battery  or  voltaic  cell,  with  Galvani'i  famooi  frog 
ment,  1791 ;  and  the  beginnings  of  modem  d 
machinery,  showing  Michael  Faraday's  famous 
1831.  These  tableaux  are  accompanied  by  a 
Dr.  Park  Benjamin's  celebrated  library  of  early 
technical,  and  electrical  books,  each  illustrating Muae  hatsra 
or  stage  of  electrical  evolution,  We  abould  Uke  lo  ban 
seen  some  more  recent  steps  illuairatod,  inah  as  llr.  X 
Alva  Edison  demonstrating  the  advantages  of  loag  BipMli 
with  great  moments  for  dynamos  ;  Prol  W.  E.  AjTiSi 
beside  a  motor  in  which  the  armature  reaetioD  awkts  tbi 
field ;  and  finally,  perhaps,  Mr.  J.  Swinboroe  doflsoiiittaam 
ihe  advantages  of  the  Hedgehog  tranaformor. 

Lord  Rayleigli  on  Heat. — In  the  third  and  kai  it 
his  lectures  upon  heat»  given  at  the  Koyal 
Lord  Rayleigh,  says  the  Timst^  b«gaa  hf 
ing  the  conditions  tbat  governed  eondoniatiosi 
deposition  of  vapour,  and  pointed  out  bow  tha 
of  motes  to  serve  as  nuclei  of  cgndenaatioa  affeetad  iho 
formation  of  cloud.  Ha  then  refarrad  lo  sofaa  of  tba 
phenomena  visible  at  the  chaaf^  ol  atata  fnxa  bqwd  la 
solid,  and  showed  how  aggrsj^nlioii  roood  a 
particle  of  the  salt  dropped  into  soponalanlad 
of  acetate  of  soda  went  on  at  ratea 
the  degree  of  suporsaluratioo.  Ho  Iben  lamad 
the  further  discussion  of  CSaraoi's  tbeodea 
efficiency  of  revemble  heat  -  eogtaaik  aoii 
that  it  carrie<l  with  it  a  definition  of  abeolafea 
ture  independent  of  any  particular  kind  of  Biallir.  Ite 
conditions  of  obtaining  this  tbeoritieal 
next  considered,  and  it  was  stated  that  tba  bigbi 
yet  known  in  practice  was  about  2,  or,  in  oibor 
only  one  fifth  of  the  heat  taken  ttmm  tba  boOar 
verted  into  work.  This  very  modcYaftt  Mdtnsj 
increased  by  the  use  of  higher  working  taaiyamliiiai^ 
it  was  difficult  to  do  this  with  waur  or  wiih  oi 
having  higher  boiling  poinu.    Tbo  difficulij 
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in  another  form  of  heat-engine — the  gas-engine,  in  which 
the  heat  was  developed  in  the  cylinder  itself.  Good  gas- 
engines  gave  an  efficiency  of  '25,  and  it  might  be  expected 
that  this  would  in  time  be  raised.  The  lecturer  proceeded 
to  mention  some  wider  applications  of  the  theory  of  the 
dinipation  of  heat — e.g.,  to  chemical  and  quasi-chemical 
actions — and  referred  to  Van  t'Hoflfs  investigations  in 
osmotic  pressure.  He  concluded  with  some  remarks  on  the 
iBsolts  of  distilling  mixtures  containing  more  than  one 
body — alcohol  and  water,  for  example. 

Motorcars  in  Franoe. — According  to  the  Moniteur 
bdusiriel^  the  Chemin  de  fer  du  Nord  is  about  to  introduce 
ttleeyic    motorcars   to  supplement    its    suburban    traffic. 
These  cars  are  also  to  be  used  on  trains  travelling  a  longer 
distance.     This  will  avoid  frequent  stoppages  of  ordinary 
teinsy  as  the  electric  car  will  be  uncoupled  at  the  first 
'  <^ping  place,  whence  it  will  proceed  by  itself  to  the  minor 
Kations,  leaving  the  train  free  from  the  delays  now  incurred 
at  unimportant  platforms,  and  thus  accelerating  its  speed. 
lliese  motorcars  will  serve  in  the  first  line  as  postal  cars,  but 
tkey  hare  accommodation  for  eight  first,  12  second,  and  30 
tkird-class  passengers.    In  another  type,  12  passengers  only 
are  provided  for  besides  the  compartment  for  the  electrician 
and  his  apparatus.     The  carriage  rests  on  two  axletrees, 
and  is  worked  by  a  four-pole  dynamo,  which  is  fixed  on 
the  hind  axletree.     The  collector  is  placed  in    the   elec- 
tridan's   compartment.     The    power    is    supplied    by  an 
aecomulator  battery  suspended    between    the    two  axle- 
trees,  and  may  be  augmented  by  elements  placed  in  two 
lioxes  under  the  floor  of  the  carriage.     The  total  weight 
18    15,540  kg.,     divided     as    follows  :     framework    and 
liozes,  5,365  kg. ;  two  axletrees  and  wheels,    1,500  kg. ; 
slactric    motor,  1,825    kg. ;  collector,  650    kg. ;   aceumu- 
litcH-,   4,800  kg. ;  brakes,   300  kg.  ;  passengers,    900   kg. 
The  medium  force  developed  by  the  dynamo  is  of  an 
a?erage  of  160  kg.  at  the  circumference  of  the  wheel,  but 
may  rise  to  285  kg.  during  the  run.     Trials  showed  this  to 
eorrespond  with  0*80  kg.  per  ampere,  which  would  make 
the  160  kg.  equal  to  200  amperes.     The  collector  is  com- 
pletely separated  from  the  dynamo,  and  is  worked  by  a 
fecial  motor  running  synchronously  with  the  same.     It  is 
snder  the  control  of  the  electrician,  and  its  movements 
can  be  easily  directed  by  him  during  the  run.     There  are 
Ihree   two-pole  interrupters,  one   to  charge  and   one  to 
dischai^  the  battery,  one  for  excitation  separated  from 
the  indoctor,  and  a  commutator  to  regulate  the  speed 
eoonected   with  a  commutator    commanding  a  rheostat, 
iHbieh  is  fixed  upon  the  roof  of  the  carriage.     The  accumu- 
lator battery  consists  of  40  elements.     In  addition  to  that, 
one  of  the  boxes  above  mentioned  may  be  furnished  with 
12  and   the  other  with   six  similar  elements.     The  total 
weight  will  then  be  increased  by  2,200  kg.,  but  the  power 
will  also  rise  by  30  per  cent.     The  signal  lights  and  the 
interior  of  the  compartments  are  lit  by  incandescent  globes. 
The  same  arrangements  hold  good  for  the  motors  built  to 
aeeommodate  50  passengers,  but  the  weights  are  12,500  kg. 
for  the  carriage  and  wheels,  3,500  kg.  for  the  passengers, 
2,600  kg.  is  allowed  for  maximum  weight  of  luggage,  and 
5,500  kg.  for  accumulators,  etc.,  giving  a  total  of  24,000  kg. 
Xleotrie    Sparks    and    Fire-Damp. — The   French 
correspondent  of  the  Electrical  World  summarises  as  follows 
the  experiments  of  MM.  Couriot  and  Meunier,  which  show 
that  mixtures  of  air  and  fire-damp  are  not  ignited  by  an 
ineandeseent  metallic  filament,  but  that  they  are  exploded 
by  the  spark  at  the  rupture  of  such  a  conductor.    There 
are  other  cirenmstances  under  which  a  spark  can  take  place 
in  the  mixtore  without  causing  an  explosion.     After  having 
demoDstnted  that  mixtures  of  9*5  per  cent,  of  methane 
with  sir  aro  die  most  explosive  it  was  considered  reasonable 


to  experiment  only  with  these  mixtures,  for  it  is  certain 
that  the  conditions  under  which  their  explosion  may  be 
avoided  are  sufficient  to  prevent  the  explosion  of  other  less 
dangerous  mixtures.  In  the  first  experiments  the  tension 
of  the  current  was  kept  constant  at  that  of  the  mains  of 
theVille  de  Paris  Electric  Light  Supply — about  110  volts. 
Lower  voltages  were  obtained  by  shunts  in  the  circuit. 
From  the  results  thus  observed  the  following  principles 
were  deduced :  Rule  of  shunts — to  avoid  explosion  it  is 
necessary  to  connect  by  a  secondary  conductor  the  two 
points  of  the  circuit  between  which  the  spark  is  formed. 
This  condition  is  necessary  because,  by  the  use  of  a  shunt, 
it  is  possible  to  melt  piano  wire  in  a  0*5  per  cent  methane 
mixture  without  starting  an  explosion,  while  withont 
the  shunt  this  always  produced  ignition  of  the 
mixture.  This  condition  does  not  always  suffice.  The 
conductors  bringing  the  current  to  the  laboratory 
for  the  experiments  were  in  shunt  upon  the  whole 
lighting  system  of  the  station.  Secondary  conductors 
employed  in  the  apparatus  itself  were  not  always  sufficient 
to  prevent  an  explosion.  There  is  therefore  an  opportunity 
here  for  further  research  to  discover  the  other  conditions 
that  should  be  observed  in  connection  with  the  first  The 
experimental  method  is  as  follows  :  The  explosion  chamber 
is  placed  in  series  with  an  ammeter,  and  around  it  are 
shunted  a  voltmeter  and  the  shunt  connection  to  the  instru- 
ments serving  to  give  the  resistance  of  the  two  branches  of 
the  circuit  The  current  flowing  in  the  system  is  increased 
until  the  wire  in  the  explosion  chamber  melts  and  forms  an 
arc.  The  resistance  of  the  shunt,  beginning  low,  is  then 
increased  until,  after  successive  experiments,  an  explosion 
takes  place.  When  the  ratio  of  the  resistances  is  high — 
that  is,  when  the  resistance  of  the  shunt  is  much  higher 
than  that  of  the  explosion-chamber  circuit — an  explosion 
alf^ys  takes  place.  MM.  Couriot  and  Mennier  used  in 
one  case  a  110- volt  lamp,  passing  a  current  of  about  one 
ampere  as  the  shunt,  and  a  copper  wire  of  three  ohms 
resistance  to  form  the  circuit  containing  the  explosion 
apparatus.  At  all  values  of  the  total  current  between 
4*5  and  7*6  amperes  explosion  invariably  occurred,  while 
a  shunt  of  copper  wire  in  parallel  with  the  lamp 
shunt  entirely  obviated  it  As  a  corollary  of  the 
principle  of  shunts  enunciated  and  of  these  facts,  it  can 
be  deduced  that  the  spark  produced  in  a  simple  circuiti 
of  which  the  rupture  causes  the  complete  extinction  of  the 
current,  invariably  and  necessarily  causes  an  explosion.  To 
determine  the  lower  limit  of  the  intensity  of  current  to 
which  this  principle  is  applicable,  it  is  necessary  to  use 
decreasing  currents,  but  the  practical  difficulty  of  procuring 
metallic  filaments  small  enough  to  fuse  under  the  action  of 
these  small  currents  presents  itself.  With  silver  wires 
}mm.  diameter,  the  almost  invisible  sparks  due  to  their 
rupture  under  a  current  of  1*0  amperes  is  sufficient  to  start 
a  detonation.  By  using  lamps  a  rupture  of  the  filament 
can  take  place  with  much  smaller  currents.  The  explosion  is 
most  easily  avoided  when  the  ratio  between  the  resistance 
of  the  exploder  circuit  and  that  of  the  shunt  approaches 
unity.  When  the  resistance  of  the  shunt  becomes  less 
than  that  of  the  other  circuit  a  point  is  reached  at  which 
the  explosions  begin  anew.  There  are,  then,  two  limits  of 
this  ratio,  one  above  and  the  other  below  unity,  between 
which  explosions  can  be  avoided  when  the  current  strength 
involved  does  not  surpass  a  certain  limit  With  the 
apparatus  arranged  so  that  the  two  circuits  are  of  equal 
resistance,  it  was  found  that  to  avoid  the  explosion  of  the 
most  dangerous  proportions  of  air  and  methane  the  current 
should  not  exceed  11*5  amperes  when  the  resistance  of  each 
branch  is  0  75  ohm,  5  6  amperes  for  9*9  ohms,  and  4*1 
amperes  for  4*4  ohms. 


ELECTRIC    SIGNALLING    WITHOUT    CONNECTING 
WIRES^ 

BY  EDWIN  XDSER,   A.R,aB.,  F.PH.S. 

The  subject  here  treated  of  is  that  popularly  known  as 
•'  wireless  telegraphy."  It  will  become  evident  aa  we 
proceed  that  wires  may  form  an  indispensable  part  of  the 
apparatus  used  in  certain  systems,  and  therefore  the  above 
beading,  due  to  Prof.  Ijodge,  has  been  adopted.  I  do  not 
propose  to  consider  the  practical  utility  of  such  a  method 
of  signalling.  That  many  thinit  some  useful  sphere  may 
be  found  for  it  is  sufficiently  evident  from  the  attitude  of 
the  Post  Office  authorities.  It  is  simply  intended  in  this 
article  to  give  a  popular  account  of  the  theory  which  must 
oiiderlie,  to  a  greater  or  less  extent,  any  systems  of  estab 
lishing  electrical  communication  between  distant  stations 
without  the  aid  of  connecting  wires. 

Only  a  few  words  are  necessary  in  regard  to  the  history 
of  the  development  of  electrical  science,  which  has  rendered 
such  a  system  possible.  Faraday  unquestionably  laid  tbe 
Gomer-Btone  in  his  researches  on  the  induction  of  currents^ 
and  Maxwell's  electromagnetic  theory,  which  has  been  so 
ablv  developed  mathematically  by  Mr.  Oliver  Heaviside 
and  others,  may  be  justly  considered  to  constitute  the 
necessary  scaffolding.  But  W)  Prof.  Oliver  Lodge,  jointly 
with  the  late  Dr.  Hertz,  belongs  the  honour  of  realising 
the  experimental  conditions  which  leave  the  edifice  in  ite 
present  state  of  partial  completion.  Not  that  we  may 
neglect  the  work  of  Signor  Marconi;  to  succesafulty 
popularise  such  a  subject,  and  awaken  in  the  public  an 
mterest  as  nearly  bordering  on  enthusiasm  as  that  which 
exists  at  the  present  time,  appears  little  short  of  the 
miraculous,  when  we  consider  the  popular  attitude  towards 
the  electromagnetic  theory  a  few  years  ago. 

Let  two  coils  of  wire  be  placed,  with  their  planes 
paraUel  to  each  other,  at  a  short  distance  apart.  Then, 
that  any  variation  of  the  current  in  one  coil  will  produce 
an  KM.F.  round  the  other  has  been  clearly  recognised  by 
electrical  engineers,  at  least  since  Messrs,  Gaulard  and 
Gibbs  introduced  the  transformer  system  ;  in  fact,  the  two 
coiJs  may  be  said  to  constitute  a  transformer  with  an  air 
core.  Mr.  Preece's  experiment  of  placing  two  long  wires 
paraUel  to  each  other,  at  a  considerable  distance  apart,  and 
observing  the  current  produced  in  one  wire  when  that  in 
the  other  is  suddenly  interrupted  or  reversed,  is  a  variation 
of  the  same  experiment  on  a  larger  scale.  In  neither 
instance  are  we  concerned  with  electrical  oscillations, 
properly  so  called. 

It  here  becomes  necessary  to  determine  the  conditions 
under  which  electrical  oscillations  may  be  produced  To 
aid  us  in  this,  a  mechanical  analogy  will  first  be  considered. 
Suppose  a  weight  to  be  suspended,  by  means  of  an  elastic 
filament,  below  the  surface  of  a  viscous  liquid.  There  will, 
of  course,  be  a  position  of  equilibrium,  where  the  tension 
of  the  filament  is  equal  to  the  pull  of  gravity  on  the 
weight  When  the  weight  is  above  this  position, 
the  downward  pull  of  gravity  will  be  greater  than  the 
upward  pull  due  to  strain  in  the  suspension,  whilst 
below  the  position  of  equilibrium  the  upward  null  will 
preponderate.  Now  suppose  the  weight  to  be  displaced 
downwards  and  then  held  stationary.  The  potential  energy 
of  the  system  will  be  increased,  owing  to  the  strain  of  the 
suspension.  If  the  weight  is  released,  it  will  commence  to 
move  so  as  to  decrease  the  potential  energy  of  tbe  sybtem — 
i«,,  toward  its  equilibrium  position.  If  there  wore  no 
friction,  when  tbe  weight  had  reached  its  position  of 
equilibrium,  it  would  be  moving  with  such  a  velocity  that 
its  kinetic  energy  would  be  just  equal  to  the  potential 
energy  of  the  initial  strain.  As  the  weight  continued  to 
ascend,  the  kinetic  energy  would  be  converted  into  potential 
energy,  until  a  position  woukl  at  last  be  reached  where 
ihe  system  woula  once  more  possess  no  energy  other  than 
potentiaL  This  conversion  of  potential  energy  into  kinetic 
and  back  once  more  into  potential  would  then  continue, 
the  weight  oscillating  al>out  its  position  of  equilibrium 
interminablv.  Where  there  is  friction,  however,  part  of 
the  potential  energy  possessed  by  the  weight  at  the 
extremity  of  one  of  its  oscillations  will  have  been  converted 
into  heat  before  the   position  of  equilibrium  is  reached. 


The  kinetic  energy  poisened  by  the  mo 
position  will    therefore  be  less  than    ita 
energy,  and   the  extent  of  the  next  exc 
smaller.     Hence  the  oscillatiORS  will  mdn 
It  is  obvious  that  if  the  viscosity  of  ibe  liqciid 
or  greater   than   a  certain   cnttcal  raliia,  " 
potential  energy  will  be  converted  into  h 
weight  reaches  its  equilibrium  podtioii*     la 
weight  will  move  with  a  graduaDy  deen 
to  the  position  of  equilibrium^  but  wiU  new 
oscillations  will  therefore  be  prodaoed,  tiM 
weight  is  dead  beat. 

<>)mpare  with  the  above  the  aelion  of  Um 
electrical  system.     Let  the  outer  eoattng  of  a  I 
be  connected  through  a  coil  of  a  number  of  Itinis 
with  a  knob,  C,  placed  in  the  vicinity  of  anfl  ' 
directly  connected  with  the  inner  coatin|^ 
As  the  jar  is  charged,  the  potential  energy  ' 
increases.     If  now  C  be  placed  sufficieiiUy  i 
spark  to  pass,  electricity  will  mi  ones  oun 
round  the  circuit,  A  F  C.  bo  as  to  redcieo 
energy  of  the  charge  to  a  minimum.    Two  ^ 
now  D€  taken  account  of.     The  first  is  the  / 
energy  in  the  wires  as  heat ;  the  rate  of  diiaif 
any  instant,  be  equal  to  the  product  of  the  aqu 
current  into   the  resistance  of  the  circuit 


A 


(t^BT57)l 


factor  is  the  kinetic  ener^  of  Ihi  mmmL 
now  well  known,  an  electne  eiimiit  flowing  ' 
circuit  possessing  induction,  acts  as  if  it  pommmA 
i.e.,  an  impressed  RM.F.  will  not  at  oeeo 
the  corresponding  current  given  by  Ohm's  lmw»l 
the  impressed  E.M.F*  is  suddenly  romoved  iho' 
will  tend  stiU  to  go  on  flowing.  Conse<|uenUj 
electric  current  produced  has  reduced  %hm 
potentiiU  between  A  and  B  to  saro^  it  wffl  i 
to  flow,  in  virtue  of  its  kinetic  energyi  i 
energy  of  the  initial  charge  has  been  ODtirdj  ( 
heating  the  wires  of  the  circuit  The  eliarge  of  i 
jar  will  therefore  become  reversed,  aod  eloetried  0 
tions  will  be  produced.  In  the  pret«iit  proM— ,  thm  i 
ance  of  the  conducting  wires  plays  th« 
viscosity  of  the  liquid  in  the  previously 4escril 
analogue,  whilst  the  self  induction  of  the  i 
to  the  inertia  of  the  weight  In  order,  therafoii^  ^ 
electrical  oscilhitions,  the  reeistaooa  of  the  wir 
must  be  kept  as  small  as  pomM^  If  R  bo  ^  n 
this  resistance,  K  being  the  capacity  of  tkmj^^^ 
and  L  the  coefficient  of  self-induction  of  tho  o|^^| 
electrical  oscillations  to  be  produood,  R  moat  hffPt  0 


iSK 


be  pro< 


numerically  less  than  2 

Supposing,  then,  that  the  redstanca  of  tho 
than  tne  above  critical  value,  and  that  otocHioal  i 
are  produced  when  a  spark  passos  boiwoift  C 
remains  to  determine  the  period  of  tboat  < 
can  be  done  in  a  very  simple  mftonor  («  ~ 
of  the  circuit  is  so  small  aa  to  ho 
the  potential  energy  of  tbe  eh%rge  al 
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on  to  the  kinetic  energy  of  the  current  at  the 
t  when  the  potential  difference  between  the  coatings 
ar  is  reduced  to  zero.  To  fix  our  ideas,  first  take 
i  of  the  weight  suspended  from  the  end  of  an  elastic 

tning  that  the  vibration  produced  is  a  simple 
ic  one,  the  position,  D,  of  the  weight  (supposed 
ibrating  along  A  6)  at  any  instant  can  be  determined 
fining  a  radius,  A  C,  to  revolve  uniformly  at  such  a 
'  that  one  revolution  is  performed  in  the  time,  T, 
1  for  a  complete  vibration  of  the  weight,  and  drawing 
*m  the  instantaneous  position  of  C,  perpendicular  to 
\rYhen  A  C  coincides  with  A  B  the  weight  will  be  at 
'emity  of  its  vibration  at  a  distance  A  B  from  its 
I  of  equilibrium.  Let  F  be  the  force  necessary  to 
)  the  length  of  the  elastic  filament  by  unity.  Then 
^  exerted  when  the  filament  is  increased  in  length 
=  FxAB  =  Fa,  ifa  =  amplitude  of  vibration.  The 
I  force  during  the  stretching  of  the  filament  by 
'  a,  and  consequently  the  potential  energy  at  the 
ity  of  a  vibration  =  ^Fa\  the  work  done  in  stretching 
oaent  by  a. 

kinetic  energy  of  the  weight  of  mass,  tt^  as  it  passes 
le  velocity,  v,  through  the  position  of  equilibrium 
^.  To  determine  v,  notice  that  as  the  extremity  of 
iius  passes  from  C^  to  C2  (Fig.   2)  it  is  moving 


Fia.  2. 


illy  parallel  to  A  B.     Hence  D^  Dg  =  length  of  arc 
therefore,  velocity,  t;,  with  which  the  weight  passes 


b  A  =  velocity  of  the  end  of  radius  A  C  = 


2'ira 


The 


energy,  i  m  v\  may  therefore  be  written  \  m  (   ^j, 

.ting  the  kinetic  energy  at  the  middle  to  the  potential 
at  the  extremity  of  a  vibration,  we  get 

i-('^^y=JFa^.      .•.T  =  2.y|. 

ming  now  to  the  electrical  problem,  let  A  B  repre- 
e  initial  charge,  Q,  of   the  condenser.    Then  the 

Q2 

d  energy  of  the  charge  =  ^  -^,  The  current  round 

IV 

ctiit  will  evidently  be  equal  to  the  rate  of  decrease 
charge  in  the  jar.  If,  therefore,  the  charge  remain- 
he  jar  be  represented  by  the  resolved  part  of  the 
A  C,  along  the  line  A  B,  it  is  clear  that  the  current 
instant  will  be  represented  by  the  rate  at  which  D, 
.  of  the  resolved  radius,  is  moving  along  A  B.  At 
nent  when  the  potential  of  the  jar  is  reduced  to 
.6  current  will  be  represented  by  the  rate"at  which 
»  from  D^  to  D.^ — i.e.,  to  the  rate  at  which  C  moves 

I  to  Cj,  or  — — Hence,  since  A  B  =  Q,  current 

x>tential  energy  of  charge  is  zero  =  — — -^. 

kinetic  energy  of  the  current  is  given  by  one-half 
lare  of  the  current  multiplied  by  the  coefficient  of 
notion,  L. 

efore  kinetic  energy  =  J  L  (    ^  r  j  , 


»l(1^)'-J 

T-2ir,^^7K. 


K  ' 


Hence,  remembering  that  T  represents  the  time  of  a  com- 
plete electrical  osciUation,  we  see  that  the  quantity  varies 
directly  as  the  square  root  of  the  product  of  the  capacity 
of  the  condenser  into  the  coefficient  of  self-induction  of 
the  coiL 

(To  beconHnued.) 


ECONOMY  IN  CENTRAL-STATION  MANAGEMENT. 

BY  R.  SUMMBRFISLD. 

As  the  principal  reason  which  prevents  electricity  from 
entirely  superseding  gas,  oil,  and  other  illuminants  is  its 
greater  cost,  the  chief  aim  of  station  engineers  should  be 
to  produce  it  as  cheaply  as  possible;  and  although,  of 
course,  a  great  deal  depends  on  the  efficiency  of  the  plant, 
it  is  the  management  of  the  station  which  really  determines 
success  or  failure. 

Let  us  take  the  case  of  a  fair-sized  station,  carefully 
designed  and  equipped  with  the  best  plant  obtainable,  and 
see  in  what  directions  economy  should  be  exercised.  The 
largest  items  in  the  generating  bill  are  respectively  coal, 
wages,  water,  and  oil  and  waste.  Therefore,  every  effort 
must  be  made  to  keep  these  items  as  low  as  possible, 
beginning  with  coal,  which  is  the  most  important  and  in 
the  use  of  which  economy  cannot  be  carried  too  far,  as  it 
can  with  wages  or  oil.  The  selection  of  the  most  economical 
coal  for  any  central  station  is  a  most  important  matter, 
and  will  take  several  months  to  decide,  as  a  large 
number  of  samples  must  be  tested  before  the  most  suitable 
coal  can  be  settled  on.  In  order  to  make  a  satisfactory 
comparison  between  the  different  coals,  the  same  boiler  must 
be  used  for  each  test ;  the  feed  water  should  be  kept  at 
the  same  temperature  and  the  steam  at  the  full  working 
pressure.  It  will  then  be  only  necessary  to  note  the  weight 
of  coal  consumed,  quantity  of  water  evaporated,  tempera- 
ture of  escaping  flue  gases,  and  the  draught  in  the  flue,  to 
find  which  sample  evaporates  most  water  per  pound  of  coal, 
and  also  which  will  evaporate  100  gallons  of  water  cheapest 
Each  test  should  last  at  least  six  hours,  and  the  boilers 
must  be  fired  with  the  same  kind  of  coal  as  that  about  to 
be  tested  for  not  less  than  an  hour  before  commencing. 
Each  sample  ought  to  be  tested  twice  under  ordinary  work- 
ing conditions  and  the  mean  result  taken,  and  it  is  a  CQod 
plan  to  take  a  third  test,  in  which  the  boiler  is  forced  to 
its  utmost,  in  order  to  see  what  the  coal  will  do,  as  some 
coals  will  not  stand  forcing,  and  this  is  important  in  an 
electric  light  station,  where  the  load  may  double  itself  in 
a  few  minutes.  In  testing  coal,  due  regard  must  be  paid 
to  the  quantity  of  smoke  made  and  the  amount  of  ash  and 
clinker,  as  in  many  towns  smoke  is  prohibited,  which  at 
once  causes  the  rejection  of  a  good  many  excellent  samples 
of  coal.  A  coal  which  makes  a  lot  of  clmker  should  not  be 
chosen,  no  matter  how  suitable  it  may  be  in  other  respects, 
as  clinker  soon  spoils  a  set  of  firebars,  besides  the  extra 
labour  required  to  break  it  up  and  get  it  out  of  the 
furnace. 

Havine  settled  on  a  suitable  coal,  and  found  by  experi- 
ment under  what  conditions  it  will  evaporate  most  water, 
every  effort  should  be  made  to  keep  to  those  conditions  as 
nearly  as  possible,  the  chief  thing  being  to  keep  the  boilers 
clean  and  free  from  scale,  as  a  thin  layer  of  scale  on  the 
tubes  or  flues  of  a  boiler  will  cause  a  great  waste  of  fuel, 
scale  having  only  about  one-thirtieth  of  the  heatrconducting 
power  of  metal  The  best  way  to  prevent  scale  is  to  treat 
the  feed  water  before  it  enters  the  boiler  by  using  large 
settling  tanks  and  precipitating  the  carbonate  and  sulphate 
of  lime  by  adding  a  certain  proportion  of  carbonate  of  soda 
and  burnt  lime,  but  this  is  an  expensive  process  and 
necessitates  a  large  plant,  so  that  it  is  seldom  used  for  central 
stations.  There  are' a  sreat  many  chemical  compounds  sold 
to  prevent  scale,  but  they  must  be  used  with  caution,  as 
some  of  them  do  more  harm  than  good,  containing  acids 
which  injure  the  plates.  The  ordinary  way  of  preventing 
scale  forming  is  to  blow  about  lin.  of  water  out  of  the 
boiler  every  six  or  seven  hours  while  working,  and  to  have 
it  thoroughly  cleaned  at  regular  intervals ;  me  water-level 
should  also  be  kept  as  high  as  possible,  as  the  hotter  the 
flue-tubes  are  the  more  quickly  ^inU.  ths^  ^&n^^  ii^V(^^  ^^ 


them.  Soot  is  a  great  non-conductor  of  heat,  and  it  must 
therefore  be  frequently  swept  off  the  tubes  and  flues.  The 
aahea  &t>m  the  furnaces  should  be  icreened  and  the  large 
ones  used  again,  which  will  save  a  good  deal  of  coal^  as  the 
tthes  from  a  boiler  form  at  least  10  per  cent,  of  the  fuel 
put  on  the  furnace ;  the  ashes  may  be  used  for  banking  fires 
and  boilers  which  are  standing  by. 

The  tops  of  boilers  and  all  steam-pipes  should  be  well 
covered  with  a  good  non-conducting  material  to  prevent 
loss  of  fuel  by  radiation,  as  the  loss  from  naked  pipes  from 
this  cause  is  very  considerable,  it  having  been  found  from 
careful  experiments  that  1,500  more  heat  units  are  radiated 
per  hour  from  a  surface  of  one  square  foot  of  naked  steam- 
pipe  than  from  the  same  surface  covered  with  hair  felt^ 
from  which  it  will  be  seen  that  a  great  waste  of  fuel  will 
be  caused  by  having  steam-pipes  or  boilers  improperly 
covered.  Careless  stoking  has  a  good  deal  to  do  with  waste 
of  fuel,  and  it  will  be  found  good  policy  to  get  the  best 
fitokers  obtainable — locomotive  firemen,  if  possible,  as  they 
have  been  used  to  making  coal  go  as  far  as  possible  ;  it 
would  also  be  a  good  plan  to  give  a  bonus  for  saving  coal 
as  the  large  railway  companies  do,  although  this  would  be 
more  difficult  to  apportion  in  an  electric  light  station  than 
on  a  railway,  where  each  fireman  starts  off  with  a  known 
quantity  of  coal  on  his  tender  Stilli  the  men  might  be 
given  a  bonus  for  reducing  of  cost  of  coal  per  unit 
generated. 

The  question  of  wages  is  an  important  one,  but  it  seldom 
receives  the  consideration  it  ought  from  station  engineers, 
the  general  idea  being  to  pay  as  small  wages  as  possible, 
which  is  quite  wrong,  and  the  dearest  system  in  the  end. 
The  best  and  most  economical  way  is  to  pay  the  highest 
wages  and  get  the  best  men  who  can  be  obtained  for  each 
class  of  work,  because  when  a  man  sees  that  he  is  getting 
more  money  than  he  could  get  elsewhere  for  the  same 
kind  of  work,  he  will  be  content  to  stay  where  he  is  and 
try  to  make  himself  worth  more,  and  if  he  is  a  smart  and 
intelligent  man  he  will  he  able  and  willing  to  do  other  Jobs 
besides  his  regular  one,  whereas  lower  class  men  either 
refuse  or  pretend  to  be  unable  to  do  anything  but  what 
they  were  engaged  to  do.  One  really  goKxl  man  wilt  do 
quite  aa  much  as  two  ordinary  men,  which  can  easily  be 
teen  by  watching  a  lot  of  men  at  work  anywhere,  and  a& 
he  would  not  be  paid  double  the  ordinary  wages  even 
when  very  well  paid,  a  distinct  saving  will  be  effected  by 
employing  him.  When  men  are  badly  paid  they  are 
naturally  always  on  the  lookout  for  a  better  job,  aud  their 
work  suffers  in  consequence,  as  they  take  no  interest  in 
it ;  and  as  a  new  man  haa  to  learn  by  experience  the 
peculiarities  of  the  machinery  pliiced  under  his  charge,  he 
will  generally  make  some  expensive  mistaken  at  tirsL  The 
men  should  be  taken  on  trial  for  a  month  and  carefully 
watched  during  that  time,  and  if  their  conduct  and 
abilities  prove  satisfactory  they  may  be  taken  on  per- 
manently at  a  good  wage^  with  a  small  rise  every 
year  to  a  certain  maximum.  It  will  be  found  that  where 
valuable  machinery  has  to  be  entrusted  to  the  care  of 
working-men  that  the  best  plan  is  to  employ  highly- patd 
iBtelligent  men  instead  of  poorly-paid  lal>ourer8,  who  neither 
understand  or  care  anything  about  the  plant  they  are  in 
charge  of.  The  same  remarks  apply  in  a  greater  degree 
to  the  engineers  on  watch,  who  should  be  paid  adequate 
salaries,  or  they  will  leave  as  soon  as  they  have  learnt  as 
much  aa  they  can  in  the  station.  A  good  engineer  in 
charge  of  a  shift  in  any  large  station  is  worth  at  least 
£200  a  year,  considering  the  responsible  and  unhealthy 
nature  of  the  work,  and  yet  shift  engineers  are  as  a  rule 
pud  very  poorly,  with  the  result  that  the  ones  who  are  any 
good  never  stav  long  in  a  station. 

A  great  deal  of  water  is  wasted  in  large  electric  light 
tUtions  which  might  easily  be  saved  with  a  little  care. 
Thus  the  blow  off  pipes  from  the  boilers;,  and  the  drains 
from  the  engines  and  steam  pipes,  are  generally  connected 
to  the  drain  and  the  water  allowed  to  run  away,  whereas 
kahould  be  taken  to  settling  tanks  outside  the  building, 
and  ^Miu  while  quite  hot,  it  could  be  pumped  back  through 
a  filter  into  the  boileni.  The  exhaust  steam  from  non> 
condensing  engines  should  not  be  allowed  to  escape  into  the 
atmosphere,  but  should  be  used  to  heat  the  feed  water  by 
etndiDg  it  through  a  foed*water  heater,  or  it  may  be  used 


to  work  \n  exhaust  injector  for  feeding  the 
economical   way.     In   coodeosinff   engtoei   tht 
steam  is  of  course  pumped  back  mto  the  boilflrs 
hot^well,  but  it  must  pass  through  a  filter  firet 
of  the  oil  which  it  contains.     Then  there  b  li 
water  caused  by  leaky  joints  in  pipes  or  lankly  - 
valves  or  blow-off  cocks,  which  must  all   1m  ' 
I  have  known  a  leaky  blowoff  cock  to  paas 
rate  of  250  gallons  an  hour,  and  althoogb  thu 
tional,  still  it  is  surprising  what  a  lot  of  « 
by  leaky  valves,  and  the  cost  of  this  water 
good  sum  in  the  course  of  the  year  ;  and 
loss  of  the  water  there  are  many  indirect  I 
rotting  of  floors  and  rusting  of  ironwork 
dripping  about,  and  the  danger  of  shor 
or  switch -gear. 

The  large  quantity  of  oil  which  is  ueed  < 
a  small  central  station  points  to  another  ^ 
waste,  and  this  question  should  therefore  i 
attention  of  the  engineer.  Teste  on  oil  in  an 
machine  are  not  of  much  use,  as  the  oil  it  there 
very  different  conditions  to  those  under  which  il 
when  used  to  lubricate  a  highspeed  en^ae^  i 
best  way  is  to  buy  samples  of  oil  and  prm  mi 
trial  on  an  engine  under  regular  working  oondst; 
the  same  engine  throughout  and  cleaning 
possible  of  one  oil  off  before  teiting  another 
tests  should  last  about  a  week,  and  the  qua 
day  to  keep  the  engine  running  propari7 
the  condition  of  the  oil  after  uae*  aa  aorae  oQi 
being  used  over  and  over  again  after  bala^  1 
others  can  only  be  used  once  or  twice.  Tlua  prisi 
be  well  looked  into,  as  a  considerable  aanngcaa^ha  I 
by  using  the  oil  several  times*  A  Utile  fr  "  ^  ' 
mixed  with  the  filtered  oil  each  time.  It  la  i  ^ 
matter  to  obtain  a  suitable  oil  for  the  craolt  < 
engines  whose  cranks  dip  into  an  oil  bath,  aa  tha  I 
aa  the  heat  of  the  chamber  and  the  chc 
cranks  soon  causes  many  oils  to  get  **  i 
become  almost  useless.  It  will  be  found 
economical  to  use  the  best  oils  for  electric  lifj 
as  cheap  oils  are  not  suitable  for  this  clmse 
large  sutions  it  will  be  found  worth  while  to 
oil  which  has  been  used  several  timm,  and 
waste,  as  a  market  can  be  found  for  both. 

A  great  deal  of  time  can  be  saved  in  an  < 
station  by  having  a  proper  system  of  bookiv  wl 
show  the  date,  n;iture,  and  cost  of  ropairilo  |  ' 
of  hours  run  each  day  by  the  enginati ' 
tity  of  coal,  water,   and  stores  used  mdk 
engagement  or  discharge  of  men^  with  paitfeolMi  il 
and  rises  ;  record  of  the  crane  chains  uaad  in    ' 
etc.;  and  when  all  these  books  are  well  kapt»  aaj 
increase  in  expenditure  can  be  at  onca  tnM4 
taken  to  put  a  stop  to  it 

There  are,  of  course,  many  tmall  waji  in  wfcjd 
may  be  effected,  varying  with  meh  atnlioii,  bMJ 
are  the  items  in  which  the  largeai  aasounti  ottj 
by  careful  management. 


alaa 


PUBLIC  SUPPLY  OF  KLECTBlCITt. 

BT  J.   W*   JL   ttlNNim. 

The  supply  of  electricity  from  an^ 
be  any  one  or  combination  of  the 
lowtension  continuous,  two,  thre>a,  or  fire  wire  ; 
tension   continuous,   with    sub^ataiaooa »   (^) 
alternating,  with  sub-stations  or  with 
hotise  or  group  of  houaea* 

The  rehoive  advantage  of  thaM  syatmna  hnaj 
a  moot  point  with  eiiginaani  and  mik  mm  hm  \ 
on  iu  own   merits.    Wliera   the  diiliiel  m 
consists  of  hooaea  all  gitiMipod  doiel| 
an  ordinarv  tow;n«  than  tha  byw-laMi 
decided  advantage.    Tba  diaef  pointa 
(1)  no  transfonnattoo  ia  raqvifKi  m 
during  the  greater  (lart  of  the  84  homn  h 
it  is  poasible  to  get ;  (2)  hattiriaa  can  ba  i 
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a  great  saving  in  the  running  of  the  station,  usually  dis- 
pensing with  one  shift  per  day.  Its  disadvantages  are  :  (1) 
that  the  cost  of  the  feeder  mains  is  usually  very  heavy, 
owing  to  the  comparatively  low  voltage  used ;  (2)  that  the 
voltage  of  supply  is  fixed  and  cannot  be  varied  to  suit 
individual  consumers  in  the  way  that  it  can  be  done  with 
a  transforming  system  ;  (3)  there  is  considerable  loss  with 
the  battery. 

Taking  high-tension  continuous,  with  sub-stations,  this 
system  has  the  following  advantages  :  (1)  small  line  loss  ; 
(2)  batteries  can  be  used  in  the  sub-stations.  Its  disadvan- 
tages are :  (1)  the  loss  in  transformation  and  the  heavy 
eost  of  transformers ;  (2)  the  voltage  is  practically  fixed, 
as  it  would  not  be  economical  to  supply  a  separate  trans- 
former for  individual  consumers.  The  all-day  loss  in  the 
transformers  is  considerable,  and  the  advantage  of  this  system 
is  only  shown  where  the  generating  station  is  a  moderately 
great  distance  from  the  district  to  be  supplied,  about  a  mile 
and  a  half  or  two  miles. 

With  high-tension  alternating,  with  substations,  the 
advantages  are :  (1)  low  line  loss,  (2)  the  high  efficiency 
of  alternating  transformers.  Its  disadvantages  are :  (1) 
that  storage  batteries  cannot  be  used ;  (2)  although  the 
transformers  are  more  efficient  than  continuous-current 
transformers,  still  there  remains  the  all-day  loss  in  them — 
magnetising  current  and  copper  losses.  The  full  advantage 
of  this  system,  like  the  last,  is  only  seen  when  the 
generating  station  is  at  a  considerable  distance  from  the 
ughting  or  the  district  to  be  supplied  by  power. 

Two  great  disadvantages  of  single-phase  alternating 
current  are  :  (1)  It  practically  precludes  the  use  of  motors 
to  any  great  extent.  It  is  quite  true  single-phase  motors 
are  at  work,  but  when  they  are  of  a  large  power  there  is 
usually  great  trouble  in  starting  or  running  them ;  their 
efficiency  also  is  lower  than  that  of  continuous-current 
motors.  (2)  Alternating  arc  lamps  cannot  be  said  to  be 
satisfactory ;  their  efficiency  is  much  lower  than  with  con- 
tinuous-current lamps. 

Taking  the  question  all  round,  there  is  no  doubt  that 
where  the  generating  station  is  over  a  mile  and  a  half  from 
the  district  of  supply,  high-tension  continuous  or  alternating 
must  be  adopted. 

Methods  of  Qbnbrating  Electrical  Energy. 

The  only  commercial  means  of  producing  electrical 
energy  at  the  present  time  on  a  large  scale  is  by  dynamo- 
electric  machines.  These  are  driven  either  by  (1)  water 
turbines  ;  (2)  gas  or  oil  engines  ;  (3)  steam-engines. 

Waier  Power, — Where  water  power  is  available  in  large 
quantity  and  the  supply  is  sure,  a  great  saving  is  made 

\  in  the  generation  of  electricity.  No  fuel  is  required,  and 
the  attendance  is  reduced  to  a  minimum.  A  good  example 
of  this  in  this  country  is  at  the  Falls  of  Foyers,  where  the 

\  British  Aluminium  Company  are  using  a  large  electrical 
plant  for  the  extraction  of  aluminium  from  its  ores.     In 

(this  country,  however,  water  power  is  not  found,  as  a  rule, 
in  sufficient  quantity  to  be  of  much  practical  use. 
Ga^  and  Oil  Engines, — Gas-engines  have  been  used  to 
some  extent  in  supply  stations,  such  as  Coatbridge  and 
Belfast  They  cannot,  however,  compete  with  high-class 
steam-engines  owing  to  the  high  cost  of  gas.  Along  with 
oil-engines  they  are  used  to  a  great  extent  in  private 
installations,  where  it  is  sometimes  undesirable  to  have  a 
steam-boiler  about  the  place. 

Steam-Engines, — The  most  general  means  of  driving 
I  dynamos,  and  the  one  giving  the  highest  efficiency  and  the 
most  general  satisfaction,  is  by  steam-engines.  The  dynamos 
may  be  either  direct  coupled  to  the  engines  or  connected  to 
them  by  belts  or  ropes.  Where  ground  is  dear  the  direct 
coupling  is  the  best  to  use,  but  where  ground  can  be  had 
cheap,  it  is  only  a  question  whether  the  extra  cost  of 
boilmiigs  is  more  or  less  than  the  saving  effected  by  having 
slow-speed  engines  connected  by  belts  or  ropes  to  high- 
speed dynamos.  The  boilers  in  general  use  are  mostly  one 
or  either  of  the  following :  (1)  Lancashire  or  Cornish  ;  (2) 
marine ;  (3)  water-tube.  Opinion  is  very  divided  upon 
which  type  of  boUer  should  be  used.  Where  space  is  scarce, 
the  water-tube  boiler  is  very  much  used,  but  it  is  being  run 
very  hard  now  by  the  marine  boiler. 


Regulation  of  the  Supply. 

The  current  from  the  dynamos  is  brought  to  a  switch- 
board in  the  generating  station,  on  which  are  fixed  the 
measuring  instruments,  showing  the  outputs  of  the  different 
machines,  their  £.M.F.'b,  or  voltages,  and  all  the  others 
necessary  for  the  workiug  of  the  dynamos  and  batteries  if 
used.  The  switches  and  fuses  are  usually  placed  on  this 
board  also.  The  boards  themselves  are  generally  made  up 
of  slate  or  marble  panels.  All  the  regulation  of  the  supply 
is  done  from  this  board. 

Mains. 

(1)  Low  Tension.— These  may  be  either  a  bare  system  of 
copper  or  insulated  cables.  The  bare  copper  mains  are 
usually  laid  in  concrete  culverts,  and  are  supported  by 
insulators  of  glazed  stoneware.  Insulated  cables  are  laid 
in  iron  pipes,  or  they  may  be  armoured  by  steel  tape  and 
laid  direct  in  the  earth,  or  placed  in  wooden  boxes  and 
pitched  in  with  bitumen.  This  latter  plan  preserves  the 
armouring  from  corrosion,  which  sooner  or  later  must 
ensue  when  cables  are  laid  direct  in  the  ground. 

(2)  High  Tension. — These  mains  are  generally  laid  on  one 
or  other  of  the  cable  systems  mentioned  in  the  last  section, 
and  are  usually  concentric  cables. 

The  supply  to  consumers  on  a  low-tension  system  is 
taken  off  the  distributing  network  on  to  which  the  trunk 
mains  feed  at  different  points,  as  is  roughly  shown  in  the 
accompanying  sketch.  With  high-tension  the  supply  may 
be  either  by  "  banks  "  of  transformers  feeding  on  to  a  low^ 
tension  network  or  by  having  transformers  scattered  at 
different  points  to  feed  single  houses  or  groups  of  houses. 
In  high-tension  continuous  work  the  transforming  sub- 
station system  is  invariably  used. 

The  energy  supplied  is  measured  in  each  house  or  shop 
by  means  of  a  meter  reading  either  direct  in  Board  of 
Trade    units  of   1,000  volts-ampere-hours  each,  or  by  a 
meter  having  a  constant  by  which  the  readings  have  to  be, 
multiplied  to  ascertain  the  consumption. 

Street-Lighting. 

For  large  towns  and  cities  the  best  way  is  by  arc  lamps. 
These  may  be  run  either  on  a  separate  circuit  from  the 
generating  station,  or  run  two  or  four  in  series  off  the 
distributing  mains.  Where  the  system  of  supply  is  alter* 
nating  the  current  is  usually  rectified  to  continuous,  as  a 
much  higher  efficiency  can  be  obtained  from  the  lamps. 
For  side  streets  in  cities  and  for  small  towns  incandescent 
electric  lighting  is  very  successful.  The  general  plan  is  to 
use  lamps  of  very  low  voltage  run  in  series,  each  lamp  or 
cluster  of  lamps  fitted  with  an  automatic  short-circuiter  as 
a  by-pass  when  a  filament  breaks. 

Motive  power  is  coming  largely  into  use  in  towns  where 
corporations  or  companies  are  supplying  during  the  daytime 
at  a  reduced  rate.  Where  the  rebate  indicator  system  of 
charging  is  in  use,  and  where  the  motors  are  used  pretty 
constant  all  day,  the  price  can  very  often  compete  with 
steam  and  gas  engines.  It  is  also  very  advantageous  where 
the  power  is  required  intermittently,  as  in  a  newspaper 
printing  office. 

Private  Lighting. 

The  advantages  of  electricity  for  this  purpose  are  many 
and  obvious :  the  different  methods  in  which  the  lights  may 
be  combined  and  fixed  are  innumerable,  and  hygienic 
advantages  alone,  such  as  the  much  purer  atmosphere  in 
the  rooms  of  houses,  make  it  worth  while  using  electricity 
instead  of  gas. 


WHAT  ELECTROLYSED  SEA-WATER  HAS 
ACCOMPLISHED. 

BY    W.     L.     HEDENBERG. 

The  problem  of  finding  an  economical  and  efficient 
method  of  purifying  and  msposing  of  the  sewage  from  a 
community  would  seem  to  oe  growing  each  year  more 
difficult  to  solve. 

A  century  or  so  ago,  when  the  first  setders  were  pushing 
inland,  they  naturaUy  avoided  arid  districts,  and  located 
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whenever  posBible  oa  tbe  banks  of  some  stream*  There 
were  two  causes  which  led  to  their  so  doing.  Tbe  land 
was  usurdly  found  to  be  more  fertile  in  sncb  localities,  and 
the  population  had  to  rely  in  those  early  days  almost 
entirely  on  water  for  transportation.  As  the  country 
developed,  and  the  population  increaaed,  towns  and  cities 
gradually  sprung  up  where  formerly  settlements  had  been. 
From  the  beginning  all  waste  matter  and  refuse  was 
naturally  thrown  into  the  neighbouriog  stream  as  the  easiest 
and  quickest  method  of  disposal,  and  there  was  no  apparent 
harm  in  so  doing  while  the  settlements  were  small  and 
scattered^  When,  however,  these  communities  became 
good-si^ed  towns  or  small  cities  located  within  a  few  miles 
of  one  another,  all  discharging  their  waste  into  the  stream 
and  at  the  same  time  drawing  their  water  supply  from  the 
same  source,  diseases  and  epidemics  began  to  be  prevalent. 

To  remedy  this  state  of  affairs  and  improve  the  public 
health,  the  proper  authorities  justly  insisted  on  the  sewage 
being  at  least  partially  sterilised.  There  were  a  number 
of  ways  in  which  this  could  be  accomplished  more  or  less 
satisfactorily,  depending  on  the  thoroughness  of  the  process. 
Recourse  was  usually  had  to  mechanical  filtration,  land 
filtration,  chemical  precipitation,  or  to  a  combination  of 
these  methods.  Recently,  however,  two  other  processes 
have  made  their  appearance.  These  latter  consist  in  mixing 
a  disinfecting  liquid,  obtained  by  passing  a  current  of 
electricity  through  sea  or  salt  water,  with  the  matter  to  be 
sterilised.  These  two  methods,  one  invented  by  Mr.  Albert 
E,  Woolf  in  this  country,  the  other  by  M.  Hermite  in 
France,  are  essentially  alike  and  differ  only  in  their  method 
of  application. 

Probably  the  first  attempt  to  sterilise  a  polluted  water 
supply  by  the  Woolf  process  was  at  Brewstors,  New  York, 
in  the  summer  of  1893.  An  electric  plant  was  installed 
for  the  purpose,  consisting  of  a  15-h.p,  engine  and  a  dynamo 
capable  of  generating  a  current  of  700  amperes  at  a 
pressure  of  five  volts.  A  vat  of  1,000  gallons  capacity 
contained  the  electrodes,  which  consisted  of  a  platinum- 
zinc  couple,  the  platinum  electrode  being  made  up  of  a 
copper  core  with  a  platinum  coating  ■003in  in  thickness. 

Tbe  disinfecting  liquid,  which  Mr.  Woolf  calls  electro- 
zone,  was  then  obtained  by  circulating  sea-water  through 
the  tank  containing  the  electrodes.  This  antiseptic  was  in 
the  experiments  at  Brewsters  allowed  to  flow  into  the 
sewer  which  emptied  into  a  marsh  from  which  the  water 
supply  was  uken,  and  was  also  sprayed  into  what  is  known 
as  Fonetta  brook  in  the  proportion  of  one  part  hydro- 
chlorite  to  100,000  parts  of  water. 

The  results  obtained  by  this  process  from  a  bacterio- 
logical standpoint  were  exceedingly  striking  and  attracted 
wide  attention.  The  worst  sample  of  water  examined  by 
the  New  York  Board  of  Health  at  the  time  showed  the 
pfM6fice  of  22,000  bacteria  per  cubic  centimetre  before 
treiatinent  and  but  42  after  having  been  mixed  with  electro- 
fone  in  the  proportion  previously  mentioned. 

Owbg  to  the  striking  resulta  obtained  at  Brewsters  Mr 
Woolf  was  shortly  afterwards  called  upon  to  disinfect 
Riker's  Island,  at  that  time  the  dumping  ground  for  a 
large  portion  of  New  York's  garbage.  This  tract  of  land, 
comprising  some  137  acres,  was  fast  becoming  extremely 
offensive  under  the  heat  of  a  summer's  sun,  and  numerous 
complaints  made  by  citizens  residing  in  near-by  sections 
of  the  city  made  it  imperative  that  some  action  towards 
remedying  this  public  nuisance  should  be  taken. 

In  June,  1804,  therefore,  Mr.  Woolf  installed  an  electro- 
zone  plant  on  a  barge  which  was  towed  to  Riker's  Island, 
and  which  was  capable  of  generating  4,000  gallons  of  disin- 
fecting liquid  per  hour.  By  means  of  a  15  h. p.  pump  the 
electrosone  was  distributed  through  lines  of  hose  to  various 

Kints,  where  it  was  sprayed  upon  the  decomposed  garbage, 
a  comparatively  short  space  of  time  this  method  of  pro- 
cedure wrought  a  great  change.  The  obnoxious  odours, 
which  formerly  could  readily  be  detected  at  a  distance  of 
•everal  miles  under  favourable  atmospheric  conditions,  were 
scarcely  noticeable  a  hundred  yards  oistanL 

The  Woolf  process  was  next  tried  at  Danbury,  Conn. 

The  plant  consisted  of  a  40  h. p.  engine  and  a  dynamo  giving 

m  current  of  1,000  amperes  at  a  pressure  of  five  volts.     In 

tbh  a^Be  it  was  desired  to  purify  the  sewage  before  dis- 

chMTgiag  it  into  tbe  neighbouring  river.    The  disintecUnt  i 


was  generated  in  a  vat  situated  abofa  m  hu^  I 
which  the  sewage  flowed.      The  electrosoiM  \ 
flow  by  gravity  from  the  upper  to  lower  uuak,  m  \ 
mixture  of  the  two  liquids  being  effected  hj  mina  of 
agitator.     As  the  mixture  rose  in  the  lower  tAiik  it  e 
flowed   into  a  line  of    pipe  which  discharged   isild 
neighbouring  water-course. 

This  plant,  according  to  the  opinion  of  Cllfl 
Danbury,    scarcely    accomplished    the     deairad 
although  the   analytical    results   were  exoottliagly  _ 
The  objection  arose  owing  to  the  fact  lluii  Um  ktavy 
of  the  sewage  was  allowed  to  find  its  wa^  tnlo  llie 
which  was  considered  a  public  nuisance  by 
along  the  shores.     The  writer  has  8uggefit4 
means   whereby   this  objectionable  feature  eoold 
probability  have  been  remedied.     However,  after  c 
able  litigation  tbe  Woolf  process  was  oltimalaljr 
at   Danbury  for  a    more  expensive    method    of 
purification. 

The  Hermite  system,  which  has  been  expenmocitid 
abroad  even  more  than  that  of  Mr.  WooU  in  this  eoo 
differs  from  the  latter,  as  previously  sUted,  only  io  a  ftv 
minor  details  in  the  production  of  the  dtsiiifoel 
the  method  of  application,  which  can  ptartly  bt 
for  in  the  widely  different  sanitary  arraDgemonli 
in  Europe  and  in  this  country.     For  insUiieek,  M.  _ 

recommends  the  use  of  his  disinfecting  liquid  as  ofdioaif 
water  in  all  lavatories,  and  seeks  in  this  way  lo  thoroQg)dy 
sterilise  household  wastes  before  they  are  admiUad  to  tit 
public  sewers.  In  other  words,  a  complete  and  iopttili 
system  of  piping  is  necessary.  This  method  of  piuuedai 
and  general  arrangement  was  probably  thought  umamof^ 
owing  to  the  fact  that  in  most  European  cities  thedfiaaap 
systems  are  of  the  combined  type,  admitting  hotk  oi^ 
water  and  sewage.  The  sterilisation  of  thta  aiwaat  tf' 
liquid,  especially  during  a  rainy  period,  would 
be  a  very  costly  mndertaking. 

The  negative  electrode  in  the  Hermite  lyetam  i^'  een* 

sed  of  discs  of  zinc,  which  when  in  operatioo  revolft* 

he  positive  electrodes  consist  of  glm  tOMi  eovifwi  viA 
a  coating  of  platinum,  one  being  located  belwoeo  teek  piir 
of  zinc  discs.  The  electrodee  are  usually  tDcJoiod  in  sa 
iron  tank  connected  with  a  perforated  pi|M  at  IIm  boUa^ 
through  which  the  electrolyte,  conmstiog  of  lo^^walfl; 
enters.  This  system  has  been  tried  aa  a  sanitary  incMon 
more  or  less  extensively  at  Havre,  Brest>  Niee»  Pkri^ 
Loriente,  Monte  Carlo,  Worthing.  Ipewicb,  and  ndii 
recently  still  at  Bombay,  India. 

Probably  the  experiments  at  Brest  were  on  Ihe  mem 
extensive  scale,  the  sewage  of  11,000  persont  betag  Craesei 
The  results  were  apparently  satisfactory,  as  an  oOdsl 
report  issued  by  Dr.  Pitau  and  dated  Feb  21^  1804,  sjrs : 
^'  In  a  word,  the  experiments  which  I  have  wmim 
me  to  conclude  that  electrolysed  sea^wmler  je  m 
disinfectant  and  an  excellent  antiseptic  which  ▼erw 
destroys  all  microbes,  even  the  most  teoaciOQA  a 
the  condition  that  these  microbes  are  broii|^  Into  ec 
with  the  electrolysed  sea-water." 

The  plant  at  Ipewich,  in  England,  seesBS  ako  to 
given  fairly  good  results  for  what  it  was  toteoded.  ilfl 
being  desired  to  arrest  the  decompoeilJOft  of  tbe  e 
until  it  could  be  carried  out  to  sea.    On  ihe  oilor 
the   results  obtained  at  Bombay  ooiild  scakteely  be 
satisfactory. 

The  principal  objectiooa  to  both  tbe  Woolf  end  Hi 
disinfecting  processes  would  seem  to  be  the  feci  ihet 
deodorising  fluid  is  unable  to  peoetmle  thr^w^njh  % 
portions  of  the  sewage,  as  was  deart^  DfOfio  hf 
of  electrozone  at  Danbury.    The  dieinieelurt  mf^ 
sterilisee  the  outer  surface  of  the  biiavy  Baltar,  bat  leatei 
the  inner  portion  to  decompoee  end  bleed  dbioiM 
This  defect  might  possibly  be  remedied  bjlbe  i»e  • 
form  of  crusher  or  beater  th«t  woidd  lOM  10  dM 
the  solid  portions  of  the  sewage* 

As  a  sterilising  ageot  for  town  watlea, 
water  has  therefore  been  adopted  bot  ilowl/«  m  epile  ef 
the  low  coat  of  this  method*  and  it  will  be 
remedy  the  serious  defect  previously 
can  hope  to  be  widely  ouide  use  of  by  iMge 
ElcciTkitv  (Sew  York), 


K 
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SELECT   COHHITTEE    ON    ELECTRICAL    ENERGY. 

Generating  Stations  and  Supply. 

Hajcir  Gar  dew. — ^In  our  last  issue  we  gave  a  general 
idea  of  the  report  of  thia  committee^  but  to  make  our  notes 
eDmpIete  we  shottld  like  to  make  one  extract  from  Major 
(krdew*s  evidence  on  May  5.  After  referring  to  tbe  dangers 
from  bigh-preaBure  working,  Major  Cardew  banded  in  tbe 
draft  regulation B  for  the  protection  of  employ^  in  electric 
mpply  works  m  follows  : 

DEFINmONS. 

"  In  the  following  regulations  *  generating  station  '  means 
any  building,  cbambert  or  other  enclosure  wherein  electrical 
energy  is  generated  other  wise  than  by  meana  of  any  primary 
riectric  battery  or  machine  worked  by  animal  power ;  *  snb- 
it«itioti  '  means  any  building,  chamber,  or  other  enclotuie 
rherein  electrical  energy  is  regulated,  transformed,  con- 
rerted  into  mecbanical  power,  or  otherwise  utilised  for  trade 
purposes,  and  within  which  any  employ^  may  be  required 
to  Attend,  either  constantly  or  at  times. 

'* '  High -pressure  supply  *  means  such  a  supply  of  elec- 
trical energy  that  the  difference  of  electrical  potential 
acting  in  the  circuit  may  exceed  500  volts  continuous  or 
E50  Tolts  alternating ;  and  any  machine,  apparatas,  inBtru- 
meot^  or  cond actor  of  electricity,  forming  part  of  or  in 
electrical  connection  with  such  circuit,  is  herein  denominated 
%  high-pressure  machine,  etc. 

"  *  Metal '  mean;i  any  metallic  body  or  substance  or  the 
vatallic  portions  of  any  body  or  iiibstance  not  entirely 
DkMdlliG,  whether  forming  or  intended  to  form  part  of  any 
dbetiic  circuit  or  not.  Where  these  regulations  require 
■ny  meykl  to  be  '  efficiently  connected  with  earth,'  it  shall 
he  connected  with  the  general  mass  of  earth  in  such  manner 
as  will  ensure  at  all  times  an  immediate  and  safe  discharge 
if  electrical  energy. 

ExpQ6£D  Metal  not  in  Elkctteic  Cihcuit  to  be 
Connected  to  Earth. 
*'  1.  All  metal  not  forming  or  intended  to  form  part  of 
m  electric  circuit,  contained  within  any  generating  station 
er  iub-st&tion,  or  forming  part  of  the  construction  thereof, 
snd  so  exposed  that  it  may  be  touched,  shall  be  efficiently 
^mnected  with  earth,  and  the  separate  metallic  bodies  so 
connected  shall  also  be  connected  to  each  other,  except  any 
nailf  screw,  or  small  fittings  fixed  so  as  to  be  in  contact 
with  dry  wood  or  other  non-conducting  substance  only, 

High-Pressure    CoNDUcrruES,    etc,,    to  b%   cased    in 

WHERE     POSSIBLE. 

"  2.  All  higb^pressure  conductors  and  apparatus  contained 
vithin  any  generating  station  or  sub-station  shall,  so  far  as 
■ly  be  consistent  with  the  intended  use  thereof,  be  com- 
^etely  enclosed  either  in  a  tuba  of  highly  insulating 
material  adequately  protected  from  injury,  or  in  strong 
metal  casing  efficiently  connected  with  earth.  Provided 
that  where  the  conductors  for  any  high -pressure  supply  are 
concentric^  and  the  outer  conductor  is  efficiently  connected 
with  earth  within  the  generating  station  or  suVstation, 
tHese  conductors  need  not  be  enclosed,  as  specified  above, 
within  such  station. 

**  5.  All  metal  forming  part  of  any  pressure  supply  circuit 
or  guarded  against  accidental  contact  within  any  generating 
station  or  sub  station,  and  not  enclosed  as  specified  in  the 
preceding  regulation,  shall  be  so  guarded  by  means  of 
iui table  materia!  of  highly  insulating  quality  that  persons 
cannot  accidentally  be  brought  into  electrical  connection 
or  partial  connection  therewith,  and  it  shall  be,  in  addition, 
conspicuously  marked  as  dangerous,  either  by  bright  red 
colotiriog  or  by  a  printed  label.  No  such  metal  shall  be 
ized  within  3ft.  from  a  doorway  or  other  access  to  the 
generatiiig  station  or  sub-station. 

Ihsulated  Floor  to  bk  Provided  at  Switcuboards,  etc. 
'^  4«  A  highly  insulated  platform  or  fioor  shall  be  pro- 
rided  and  fixed  so  that  it  is  necessary  to  stand  upon  such 
pUtform  or  fioor  in  order  to  operate  or  attend  to  any 
machine  or  apparatus  in  every  case  where  the  operator  or 
aliendant  may  be  thereby  subject  to  any  risk  of  contact 
with  metal  forming  part  of  any  high  pressure  supply  circuit. 
Hdfl  insulated  platform  or  floor  shall  be  so  dispoaed  and 


fenced  that  it  shaU  not  be  possible  for  the  said  operator  or 
attendant,  when  standing  upon  it,  to  accidentally  make  a 
connection  to  earth  of  any  part  of  his  body. 

SWTWEBOARiyS, 

"  5.  Every  switchboard  in  any  generating  station  or  sub- 
station must  be  formed  of  highly  insulating  and  incom- 
bustible materjaL  Tbe  leads  and  connections  thereto  must 
be  either  on  the  front  of  the  board,  or  if  taken  to  the  back 
of  the  board  a  passage  at  least  4ft  wide  must  be  provided 
to  enable  these  leads  and  connections  to  be  coDveniently 
and  safely  inspected  and  adjusted,  and  the  only  access 
to  this  passage  must  be  through  a  door  kept  locked,  the 
l^^y  being  in  charge  of  the  chief  engineer  or  other  properly 
qualified  person.  All  leads  and  connections  between  which 
any  difference  of  electrical  potential  greater  than  five  volts 
may  exist,  must  be  easily  diotinguishable  by  position,  colour, 
or  other  distinctive  mark.  The  provisions  of  the  preceding 
regulation  must  be  very  carefully  attended  to  in  tbe  case 
of  switchboards,  and  any  galleries,  passages,  or  platforms 
used  in  connection  therewith.  Adequate  means  shall  be 
provided  to  enable  an  employ^  to  ascertain  that  all  eloctrical 
pressure  has  been  removed  from  all  metal  in  connection 
with  any  switchboard  at  any  time  when  he  may  be  required 
to  clean,  examine,  or  alter  any  apparatus  or  electrical 
connections  contained  upon  the  switchboard. 

Instruments, 
"  6.  All  instmmeuti  used,  or  intended  to  be  used,  for 
measuring  or  indicating  electric  energy,  current,  or  pressure 
within  any  generating  station  or  sub-station  shall  be  of 
suitable  pattern  and  construction,  and  accurate  in  their 
readings  within  an  error  of  2|  per  cent,  at  any  point  of 
their  range  in  terms  of  the  electrical  standards,  deposited 
at  the  Board  of  Trade  standardising  laboratory,  and  such 
accuracy  must  be  constantly  maintained.  Care  must  be 
taken  that  such  instruments  are  not  fixed  and  connected 
so  that  their  accuracy  may  be  temporarily  or  permanently 
affected  by  the  presence  of  magnets  or  magnetic  material, 
electric  currents,  or  pressure  in  the  vicinity,  or  by  any 
leakage  or  partial  short^ircuiting  of  current,  or  by  any 
resistance  in  the  connections  and  contacts.  The  case,  cover, 
base,  or  support  of  any  high-pressure  instrument  shall,  if 
partly  or  entirely  metallic,  be  either  efficiently  connected 
with  earth  or  guarded  as  provided  in  Regulation  5. 

Illumination, 
^*  7.  The  light  provided  in  any  generating  station  or  in 
any  sub -station  in  which  any  employ  6  is  required  to  be 
constantly  in  attendance  shall  be  ample  in  all  parts,  and 
especially  where  attention  is  required  to  any  high-pressure 
machinery,  apparatus,  or  instrument  Not  more  than 
50  per  cent,  of  the  total  artificial  illumination  shall  be 
provided  by  means  of  any  running  machinery  at  the  station, 
or,  in  the  case  of  a  sub-station,  by  means  of  the  electric 
mains  entering  the  sub-station*  In  the  case  of  any  sub- 
station which  an  employ 6  is  only  required  to  \isit  periodically, 
a  candle  and  matches,  or  other  means  of  obtaining  light 
other  than  from  the  electric  supply,  shall  be  constantly 
kept  in  a  suitable  receptacle  at  or  near  the  entrance  to  the 
suVstation. 

Precautions  m  Sub -Stations   when  Woke   other 
than  Electrical  is  being  carried  out. 

'*  8.  Dunng  the  whole  of  the  time  that  any  work,  other 
than  any  necessary  manipulation  of  switches  or  attention 
to  electrical  apparatus  or  machinery,  is  carried  on  in  any 
sub-station,  all  bigh^pressure  conductors,  machinery,  and 
apparatus  shall  either  be  discharged  of  all  electrical  pressure 
or  efliciently  screened  from  the  workmen. 
Indiarubbek  Gloveb. 

"  0.  At  least  two  pairs  of  thick  indianibber  gloves  shall 
be  prorided  and  kept  in  a  suitable  receptacle  in  every 
generating  station  and  sub-station  used  for  high-pressure 
supply,  and  where  the  number  of  employes  exceeds  XO  there 
shall  be  kept  at  least  one  pair  to  five  employ^.  These 
gloves  shall  be  maintained  in  good  condition. 

Instructions  in  Case  of  Electric  Shocr, 
"  10«  Printed  instructions  detailing  the  precautions  to 
be  adopted  in  diiengaging  a  person  under  electric  shock 
from  tbe  drcm^  «&S  Ul^  \»ftti  \siq^u  isx^aa^  ^  ^w^ifiyscais^ 


animation  after  severe  shock,  shall  be  exhibited  in  a  con- 
«piciioiis  position  in  every  generating  station  and  sub- 
station used  for  high-pressure  supply. 

**  11.  No  em  ploy  6  in  any  generating  station  or  sub-station 
shall  be  required  to  remain  on  any  duty  connected  with 
the  regulation  of  high-pressure  supply  for  more  than  four 
hours  consecutively,  or  for  more  than  eight  hours  in  any 
day  ;  and  no  amploy<^  shall  be  allowed  to  take  over  such 
duty  until  he  has  been  inspected  by  an  engineer  or  other 
competent  official  as  to  his  fitness  to  undertake  such  duty." 


QUESTIONS  AND  ANSWERS. 


Under  this  beading  we  insert  questions  and  answers 
of  a  practical  character  relating  to  central-station  work* 
tramway  work,  or  construction  work ;  and  for  each  auit- 
aV>le  question  offer  one  shUling^  and  for  the  best  solu- 
tion of  any  question  we  offer  ten  shillings.  We  also 
give  fivf  shilltTigs  for  every  other  answer  we  print.  The 
answers  to  any  question  should  be  sent  within  10  days 
after  the  question  has  appeared,  and  should  be  written  on 
one  tide  of  the  paper  only.  We  would  call  the  attention 
of  those  sending  in  answers  to  the  fact  that  the  neatness 
of  any  sketches  sent  in  is  considered  when  marking  the 
relative  values  of  these  answers.  Questions  may  be  sent 
at  any  time. 

QiraBTiOKs. 

68b  Draw  »»  indicator  diagram  for  &  defective  engiDe  and 
explain  how  the  defects  are  shown  in  the  dingrntn. — M.  F. 

69*  What  are  the  relative  ad  van  tapes  and  diiad  vantages  of  a 
Bteem-pump  and  an  injector  for  boiler-feed  purpose*?— 
W.  W.  A. 

Answebs. 

QunHon  No.  63.-^ What  are  the  relative  advantages  and  dis- 
advantages of  carryincc  steam-pipes  (a)  overhead,  and  (b) 
beneath  engine-room  dooring  ? 

BeM  Answer  to  No.  63  (awarded  10s.). — Each  of  these 
ivstems  has  a  good  deal  to  recommend  it,  but  in  my  opinion 
the  overhead  arrangement  is  the  best,  except  in  special 
eases.  The  various  advantages  and  disadvantages  of  the 
two  systems  are  enumerated  below  : 

(a)  Jdmnlagcs,—(l)  The  pipes  are  always  in  sights  and, 
therefore,  any  leak  can  be  at  once  detected  and  repaired  m 
time.  The  lagging  can  also  be  replaced  when  it  begins  to 
fall  off.  Excessive  vibration  will  be  noticed  much  more 
quickly  than  if  the  pipes  were  under  the  floor,  and,  there- 
fore,  the  danger  of  the  pipes  bursting  is  lessoned,  as  they 
will  receive  more  attention.  (2)  The  pipes  are  more 
accessible  for  repairs,  and  are  in  a  light  situation.  (3) 
Overhead  steampipes  are  nearly  always  above  the  boiler 
level,  so  that  no  water  can  drain  into  them  from  boilers 
which  are  standing  by,  and  any  water  in  the  pipe  will 
always  tend  to  run  back  into  the  boilers. 

(a)  Disadvantages. — (1)  With  overhead  mains  any  con- 
densed water  which  they  may  contain  and  any  water 
which  primes  over  from  the  boilers  will  run  into  the  engine 
cylinders,  which,  of  course,  may  cause  a  bad  breakdown, 
but  the  danger  of  this  can  be  reduced  to  a  minimum  by 
providing  each  engine  with  a  large  and  suitable  steam 
separator,  which  must  be  placed  below  the  level  of  the 
oylindsrs.  The  steam-mains  should  be  provided  with  drains 
at  several  p<»int«  connected  through  steam-traps,  which 
should  bo  well  looked  after,  and  fixed  where  they  can  t>e 
readily  aeon  and  got  at^  (2)  Overhead  steam  pipes  generally 
ttMlie  a  good  deal  of  mess  on  the  engine-room  6oor  when 
part  of  the  main  is  shut  down,  or  at  light  loads,  as  the 
pipes  cool  them  and  contract,  which  opens  the  joints  slightly 
and  alloirs  the  condensed  water  to  leak  through,  but  this 
can  be  got  over  by  hanging  tins  under  the  joints  to  catch 

.  the  water.  (3)  Overh^  pipes  are  more  unsightly  than 
'  those  which  are  carried  down  under  the  floor.  A  lot  of 
I  pipes,  valves,  etc.,  up  in  the  roof  or  round  the  walls  of  a 
eentnd  station  do  not  add  to  its  neatness,  and  as  most 
sngiitsers  try  to  have  their  stations  as  tteat  and  clean  as 
posaiblsv  this  may  be  an  objection  to  them,  but  thin,  of 
ooune,  is  only  a  matter  of  fancy. 

(b)  AdmtUag4M.—{l)  The  pipes  being  below  the  engines 
no  WBt«r  eao  dinio  into  the  cyliiulers  when  the  engines  are 


standing,  and  very  little  will  be  carriod  ovwt 
the  boilers  are  priming.    The  engine  •eparmtoft 
fore  be  done  away  with  if  the  stiSlli-liipiB  an 
with  steam-traps  and  suitable  drains  at  ibdr  Io« 
(2)  A  central  station  in  which  the  iteA»-pipoa  i 
under  the  floor  has  a  very  neat  and  clnui  appcsvaftos :  i 
is  no  mess  caused  by  joints  leakiniCi  etc*,  iad  mart  ta 
left  for  other  things. 

(b)  Disadvantages,^{l)  The  pipes  will  be  cm*  nk 
and   the   old   saying,  "  Out   of    sight,  out  of 
peculiarly  applicable  to  machinery  genermQjT  am 
to  non  moving  plant,  such  as  a  steam^pipe,  wUok  l 
and  rust  unnoticed  till  it  bursts.     (2)  In   loosl 
pipes  would  below  the  boiler  level,  and  wooU, 
be  liable  to  get  a  good  deal  of  water  in  tbans*^   U  a  ( 
were  too  full,  the  siu'plus  water  would  be  dmaa  ] 
steam  pipe,  and  if  part  of  the  steam-pipe  were  sboi 
the  steam  in  it  would  condense,  forming  a  partial 
strong  enough  to  draw  water  out  of  a  botl^ 
it,  as  the  water  has  only  to  run  down  hilt  after  it 
of  the  boiler,  whereas  if  the  steam-pipe  wars  ssv 
above  the  top  of  the  boiler,  the  weight  of  the  wmM 
be  suflBcient   to  overcome   the  pull   of  the  vmcm 
Under-floor  pipes  are  not  so  easily  got  at  as  otctIm 
there  is  no  headroom  as  a  rule,  and  the  bends  an  i 
L»mps  have  to  be  used,  so  that  the  opeimtioa  of 
joint  or  changing  a  length  of  pipe  takes  kmger  witi  H 
ground  than  overhead  pipes.     Another  thing  is  iJiiil 
engine-room  will  be  much  hotter  if  the  heat  from  ttei 
can  find  its  way  through  the  floor,  as  nearly  aH  tbs  I 
from  steam-pipes  rises  vertically. 

It  will,  I  think,  be  shown  from  the  above  that  to  < 
central  stations,  where  the  engines  and  boilers  anon  i 
the  same  level,   the  overhead  system  of  si 
more  to  recommend  it  than  the  underfioor 
there  may  be  cases  in  which  this  latter  STstea  wodl  j 
the  best ;  such,  for  instance,  as  where  the  boilsn  Sfs  1 
much  lower  level  than  the  engines,  in  whkfa  osae  tkil 
system  of  steam  distribution  can  be  t»ad^-tliii&  h> 
the  steam  pipes  rise  all  the  way  from  ibe  boQ^rs 
engines,  thus  doing  away  with  drains  and  sspanlonL 
the  pipes  are  taken  under  the  floor  they  should  bi  i  ^ 
plenty  of  space,  kept  from  damp,  and 
over  all  the  valves  so  that  they  can  be  «^>fl^  got  aL    II 
must  be  plenty  of  room  for  large  axpamni  bends  tal 
pipes. 

So  far  we  have  only  been  considering  stitmpps^l 
there  are  the  exhaust  pipes  to  think  of  a« 
may  with  advantage  be  taken  undar  the  floor  and 
below  the  level  of  the  engine  cylinders  untH  Itej  ra 
common   separator  in  which    the  exhanst  stcaai  esi 
deprived  of  its  water,  which  is  dnuned  awnjr,  vbflfl 
steam  escapes  up  the  chimney  stack. — R*  & 

Armeer  to    No,  69  (awarded    Ss,), — Allbongb 
two  sets  of  pipes  convoying  steam  to  and  frosa  ibt 
only  those  connecting  the  engine  to  the  boiler  mm 
called  the   steam  pipes.     But  the  exbatast  jifm 
considered  as  well, as  it  conveys  lowpressort 
of  the  two  systems  of  arrangement  has 
disadvantages,  the  value  of  which  can  onlr  be 
in  particular  cases*     "  Steam  **  pipss  abonld  bs 
convey   the  steam   from   boiler  to  engine  as  d; 
possiNe ;  hence  the  shorter  the  pipe  and  tbe  twwm 
(except  proviKton  for  expansion)  tur«  are  in  H  ibe 
When  vertical  engines  are  to  be  supplied,  in  wbi 
steam-port  is  high  above  ground,  the  o      ' 
steam-piping  will   be  blotter   than   the   ah^matJTt, 
things  being  equal     If,  however,  the  port  ts  nearer  thm^ 
than  the  level  of  the  boiler  toa  as  in  ibe  < 
engines,  less  piping  is  required  to  lend  tbt  staaa  fr 
main  ring  to  the  engine  il  the  main  ringis^ 
As  far  as  the  connection  from  bntler  In  sti  ^ 

cemed«  the  overhead  sysMn  has  the  better  nf  t^  ne 
must  slways  be  taken  from  the  top  of  tbe  boils 
if  the  main  ring  is  undei^groiind  an  extra  nipn  <«itb^ 
in  it)  is  required.     If  the  msdn  stenii*pip«  is  pkoed  ' 
the  floor  a  trough  must  be  prepiiwl  rar  il«  ana  a  em 
grating  mutt  be  placed  over  U^  IncrinMng  ibn  sexpaMS 
the  flooring.     Unless  tbe  tfo^gh  be  onde  rmj  iMfi 
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rm  win  be  m  cmmped  thafe  it  will  he  difficult  to  get  at 
{ope  to  cover  it  with  heatrtesisting  tnaterial,  or  to  repair 
k  bilty  jomt    Special  proviiion  will  have  to  be  made  for 
f  ixpaasion   devices  and  wat^r  separators.      As  it  will  be 
rmpoisible  to  keep  all  the  heat  in,  the  grating  will  be  warm 
rtb  wtimd  on,  axid  a  current  of  hot  air  will  be  riaiog  in  the 
fffEm-WG^m  at  the  particular  time  when  a  little  freeh  air  is 
m  WBDted. 

He  advantages  of  the  system  are  that  the  stop-valvee 

n  conveniently  placed  for  use,  and  that  it  is  a  very  simple 

iMttar  to  support  the  pipe  on  the  floor.     Ab  against  this 

Iva  the  following  advantages  of  the  overhead  system  :    the 

lAMmectiona  from    steam-ring    to  boiler  are  short ;     the 

apporte  to  wall  or  roof  are  cheap,  and  easily  put  up  ; 

pace  18  abundant^  so  that  it  is  easy  to  cover  the  pipe 

fith    heat-resisting  materials,  and    expansion    bends  and 

atdr  aeparatori  have  plenty  of  room. 

Tli#  disadvantages  are  that  the  steam-pipe  must  be  led 

strong  wall,  or,  if  the  disposition  of  engines  and 

lers  wil]  not  allow  of  this,  a  girder  or  strong  roof  must 

►  provided  for  support.     Also,  the  stop-valves  will  be  in 

t  awkward  position.     The  handle  must  either  be  placed 

f  ^e  end  of  a  long  rod  hanging  down  from  the  valve,  or  a 

iin  must  be  arranged  to  turn  the  handle.     In  either  case 

be  driver  must  raise  bis  arms  above  bis  head,  which  is 

The  arrangement  of  the  exhaust  pipe,  though  affected  by 

ae  of  the  foregoing  considerations,  is  largely  governed 

the  position  of  the  condenser,  feed-water  heater,  etc. 

It  fiuppoelng  the  steam  goes  directly  to  the  chimney,  the 

Drtett  path  will  be  found  beneath  the  floor.     In  many 

■^'SBodem  stations  the  arrangement  is  to  place  the  "  steam  " 

:  overhead  and  the  exhaust  main  beneath  the  floor.^ 

Seageil 

Anmimr  to  JVa  63  (atmrded  bs,). — The  advantages  gained 

f  orrying  steam-pipes  beneath  the  engine-room  floor  are 

many,     A  clear  space  is  left  above  the  engines  for  the 

;. working  of  the  overhead  traveller  in  erecting  and  repairing 

fhnt;  coodenaation  is  reduced,  the  pipes  being  enclosed 

^■nd  protected  from  cold  draughts,     This  enclosure   also 

-ferms  a  protection  In  the  event  of  a  burst  pipe,  but  at  the 

I  time  makes  it  more  difficult  to  get  to  the  valves  and  cut 

^t  the  faulty  section,  as  well  as  hiding  the  pipes  from  view, 

m  that  a  fault  becomes  serious  before  it  is  discovered,  whereas 

with  overhead  pipes   the    slightest  failure    is   seen  and 

remedied  before  it  bas  time  to  become  a  source  of  danger 

Compared  with  the  overhead  system,  the  other  is  more 

I.eoitly  both  in  first  cost  and  upkeep— in  first  cost,  because 

*'  b^ond  the  expense  of  the  pipes  themselves  you  have  the 

forming   of  the  chase  in   the   engine-room   floor  and  the 

checker  plates  to  pay  for,  and  probably  more  1  figging  will 

be  required  to  prevent  the  checker  plates  from  becoming 

finbearably  hot;  in  upkeep,  because   enclosing   the  pipes 

Biakes  the  jointing  and  repairing  awkward,  and  more  time 

hMM  to  be  ejcpended  on  it ;  in  the  same  way  any  future 

extensions  will  be  more  expensive  and  difficult.     Many  of 

these  difficulties  can  be  overcome  by  erecting  the  steam- 

pipea  in  a  passage  beneath  the  flooring,  left  open  between 

the  foundations  of  the  engines  and  tbe  engtne-room  wall, 

md  wide  enough  to  make  inspection  and  repairs  easy ;  this 

ii  «n  improvement  on  a  narrow  chase  in  every  way,  and 

alao  keeps  the  engine-room  cool ;  it  can  be  arranged  for  in 

the  bnOding  of  the  station,  and  so  adds  nothmg  to  the  cost, 

Imt  it  means  that  artificial  lieht  must  be  employed  when 

ever  any  repairing  work  is  being  done,  and  there  is  still 

the  disadvantage  that  the  pipes  are  hidden  from  view. 

The  great  objection  to  putting  the  steam-pipes  beneath 
the  flooring,  is  that  a  lar^  part  of  the  main  must  come 
below  the  boiler  level — without  the  engines  are  on  a  floor 
directly  above  the  boilers,  as  in  some  American  stations — 
and  large  quantities  of  water  will  be  carried  over  if  there 
is  aoy  priming  in  the  boflers,  and  produce  water-hammer 
effects,  or  get  into  the  cylinders  of  the  engines,  and  perhaps 
wreck  them  unless  separators  are  fixed  on  the  engine  beds. 
This  differenee  of  levels  prevents  the  condensation  water 
from  beiiig  drained  back  airectly  to  the  boilers,  and  intro- 
duces at  least  four  more  bends  dian  are  necessary  on  an 
overhead  ataaai-iiiaiii,  which  would  have  one  level  through- 
oat^  witb,  of  coonei  a  dight  fall  to  the  boilers;  or,  if 


sepanitors  are  used,  to  the  engines.  These  bends  not  only 
add  to  the  expense^  but  alio  atminish  the  strength  of  the 
main. 

The  choice  of  lyt tern,  however,  must  rest  largely  on  the 
site  and  tbe  relative  positions  of  engine-room  and  boiler* 
house,  and  also  on  the  type  of  engine  adopted.  With 
horizontal  and  low^built  engines,  or  steam -turbines,  for 
instance,  the  advantages  of  the  overhead  pipes  are  not  so 
evident^  and  the  cost  of  the  two  syatems  would  be  pmctically 
equal— F,  T.  H, 

Qfi€stiof%  No.  64. — What  do  you  oonaider  the  beat  method  of 

clamping  commutator  segments  together  and  chucking  them 
in  a  lathe  for  baring  I 

Bisl  Answer  io  No.  64  fmmrded  lCte.JL— The  best  way  of 
clamping  the  segments  together  is  as  follows :  Assemble 
the  segments  in  a  circle,  and  bind  them  round  in  two  or 
three  places  with  stout  copper  wire.  Then  get  a  wroi^ht- 
iron  ring,  which  ehouJd  not  be  less  than  2 in*  wide  for 
commutators  up  to  Sin.  diameter;  above  that  sise  it  is 
advisable  to  have  two  rings,  in  order  to  prevent  the  seg- 
ments getting  askew.  Bore  tbe  ring  out  smoothly  inside, 
and  at  one  end  form  a  short  taper  The  internal  diameter 
of  the  ring  should,  generally  speaking,  be  about  .frjin,  less 
than  the  callipered  size  of  the  assembled  segments,  though 
experience  soon  ahows  about  the  right  allowance  for 
different  sixes.  If  the  segments  are  flat  at  the  end% 
the  commutator  should  be  placed  with  the  lug  end  on  a 
flat  iron  surface  ;  bub  if  formed  with  a  bevel  or  with 
raking  lu^,  it  should  be  placed  on  another  ring  flrst,  as 
shown  in  Fig*  1,  which  shows  the  whole  method,  the  iron 


wmmmr 


Fjoa. 


rings,  I  R  I'  R',  being  in  section.  Tbe  outside  of  the  ring 
should  be  greased  slightly,  and  then  it  must  be  knocked  on, 
a  piece  of  brass  being  interposed  between  the  ring  and  the 
hammer  to  prevent  cGanaging  the  edge.  A  number  of  these 
rings  are  generally  to  be  foond  in  an  electrician's  shop,  and 
one  can  often  be  found  to  fit  the  job  in  hand,  or  will  perhap* 
do  with  a  slight  skim  taken  out ;  if  not^  of  course  a  new 
ring  most  ^  made.  The  ring  having  been  placed  on 
centrally,  and  the  segments  knocked  as  even  as  possible, 
the  next  thing  is  to  chuck  the  commutator  for  boring* 
Commutators  not  exceeding  Tin.  or  Sin.  outside  lugs  can 
be  fixed  on  the  face  plate  of  a  5in.  or  6in.  centre  lathe  in 
the  manner  shown  in  Fig.  2.  When  bored  oat  and  the  end 
turned  or  recessed,  as  the  case  may  be,  it  is  advisable 
to  just  true  up  the  outside  at  that  end  as  a  guide 
when  chocking  it  the  other  way  aboat  to  turn  the 
other  end    For  bu^  siioes  tbe  method  shown  in  Fi|p«  $ 
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11  appUcable,  and  the  commutator  ia  here  mounted  on  a 
rlajge  four-jaw  chuck,  as  Btted  to  a  lOin.  or  12in.  centre 
lathe;  abed  are  piecee  of,  say,  Sin.  by  lin.  iron,  sawn 
square  at  one  end  and  vee'd  at  the  other.  These  should, 
if  not  perfectly  square  after  sawing,  be  fiJed  so  that  they 
take  a  fair  bearing  both  against  the  jaw  and  the  ring»  and 
the  job  will  then  be  quite  firm  and  steady  when  screwed 
up.  It  is  as  well  when  the  commutator  is  long  to  put  two 
thinner  pieces  of  iron,  one  across,  say,  b  c,  and  anothei 
across  a  d,  ns  indicated  by  the  dotted  lines,  and  pass  a 
thin  bolt  through  each,  between  the  lugs,  and  through  the 
slots  usually  formed  in  the  chuck,  thus  clamping  them 
against  any  possibility  of  jarring  slack  and  letting  the 
commutator  wrench  out.  The  al>ove  methods  are,  of 
course,  chiefly  useful  in  repair  work,  where  no  two  jobs 
are  alike.  In  the  manufacture  of  commutators  of  regular 
sises,  and  in  quantities^  it  is  necessary  to  have  special  tools 
and  devices  for  each  type. — M.  C.  C. 

Answer  io  No.  64  (awardtd  55.). — The  process  usually 
adopted  for  the  commutators  of  lighting  machines  is  some- 
what as  follows  :  The  required  number  of  segments,  which 
in  small  machines  will  generally  be  cast  to  the  proper  shape, 
and  in  larger  sizes  will  be  of  bard-drawn  copper  cut  to  the 
requisite  length  and  with  lugs  riveted  and  sweated  on,  are 
assembled  together  in  a  circle  and  a  piece  of  rope  tied 
loosely  round  them.  Strips  of  mica  of  somewhat  about 
the  right  size  are  then  inserted  between  each  segment, 
the  right  thickness  being  obtained  in  each  case  by 
placing  the  mica  under  a  special  measuring  machine. 
After  each  segment  has  been  insulated  from  its  neigh- 
hour,  the  whole  is  drawn  up  tight  by  means  of  the  rope, 
and  a  number  of  steel  rings  slightly  taper  are  then  forced 
on  either  by  hydraulic  pressure  or  driven  on  with  a  hammer. 
Now,  with  most  firms  it  is  not  usual  to  bore  out  the  inside 
of  the  commutators  of  lighting  machines,  seeing  that  the 
space  between  the  segments  and  the  sleeve  is  considerable, 
say  from  Jin.  to  Jin.  The  superfluous  mica  is  simply 
removed,  and  the  bore  filed  out  fairly  smooth,  when  it  will 
be  found  that  it  is  quite  true  enough  for  practical  purposes. 
If,  of  course,  the  space  between  the  bottom  of  the  segments 
and  the  cast-iron  sleeve  has  to  be  filled  in  with  ebonite  or 
some  insulating  material,  then  the  commutator  is  chucked 
from  the  opposite  end  to  that  to  which  the  lugs  are 
attached,  and  bored  out  to  the  required  dimensions.  It  is 
^en  driven  on  a  mandril^  put  in  the  lathe,  the  ends 
trued  up,  and  the  V's  cut  in.  After  thi»^  it  is  placed  upon 
the  sleeve,  which  has  been  already  turned  up,  a  ring  of 
specially-prepared  asbestos  cloth,  fibre,  or  micanite  being 
inserted  at  each  end  to  insulate  it  from  the  sleeve.  The 
whole  is  screwed  up  tight  by  meani  of  the  screwed  washer 
at  one  end  of  the  sleeve,  and  slightly  heated  by  being  placed 
in  a  slow  fire  or  apao  a  block  of  heated  iron.  This  makes 
the  insulating  medium  at  the  ends  plastic,  and  when  in  this 
condition  the  washer  is  finally  screwed  up  tight  It  is  again 
put  upon  a  mandril  and  turned  up  to  the  required  dimen- 
sions, the  key-way  is  cut  in,  when  it  is  ready  for  fitting  on 
the  shaft— IL  Bell. 
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Before  the  resdinfr  of  Prof.  Carus  WiIbod'b  T»per  the  Prastdunt 
atitioano«d  that  be  had  received  n  oommuntcation  from  Mr.  WUde, 
than  Mug  them  for  elocting  him  ao  hon«  member. 

Hr.  A.  IC,  Taylor,  in  opening  the  diactiauon,  said  that  there 
was  one  point  in  the  paper  which  was  of  interest.  Tho  author 
•aii  that  the  error  involved  in  aMuminff  that  the  acceteratioo  wae 
ooaslaiit  op  to  fall  «peed  did  not  amount  to  Ht,  of  the  diatanoe. 
A  paper  had  been  read  on  this  subject  by  Mn  S,  H.  8ho>rt,  and  in 
it  ne  advocated  a  method  of  control  ^rivint;  approximately  oonita^nt 
acoeleratioQ.  Mr,  Short  had  worked  oat  two  caneiif  in  one  of 
which,  using  hie  own  method  of  eontrolp  a  dint&noe  of  l,Hit>fL 
would  be  covered  in  61^  leconds  :  the  other,  employing  the 
ordinary  control,  taking  66  aeoonds  to  cover  the  Fame  di^unco, 
the  values  for  acceleration  and  retardation  remaining  the  same  in 
each  cafe.  He  (Mr.  Tkylor)  had  also  recently  worked  out  a 
ilmilar  case  where,  with  an  ordinary  control,  504  etooods  would 
be  takeo  bo  oover  U  128ft*  against  47 1  seooodt  obtained  by 
earryiiig  Ui«  Initial  aoo«letatton  uniformly  up  to  the  point  where 
toll  ipMd  waa  reached.  In  thoae  three  seoonds  thus  saved  an 
ftdditioiial  ditCance  of  ll2ift  might  be  run— a  gain  of  U*J^ft  m 
l^liSft,  at  ifaiiMt  the  1ft.  instaoood  by  Frof«  Carus  WiUon.     On 


high-epeed  railways,  with  frequent  fttoi**.  ft'^  vHh  mi 
speed  and  time  in  which  to  get  from  »  -  ^ 

of  keeping  the  acceleration  to  it«  J 

possible  became  very  important,  and  be  ,>lr. 
glad  if  Prof.  Ciu-us  Wilson  oould  thfow  waam  foftliir  I 
Short's  device. 

Mr.    W.    If.    MMtdmj    congraltilated 
returned  after  his  abeenoe  of  eight  yeofv,  mad  •a! 
his  return  being  to  read  that  paper,     ffo  hoped  tfci^ 
would  be  continued  in  the  Institution  /rmrn^,     is 
space  was  asked  for.     There  was  a  tcndeucy  to 
motors.     There  was  room  for  imivrovottMtl  in 
sorte.      Figs.  10  and  1 1  showed  how  nodi  Wii 
making  them  more  eflicient. 

Prol  &.  Smitb  aaid  that  this  |)apir  caUodl 
The  method  employed  by  the  Aiaorteaae  iti  i 
of  their  motors  was  much  bettor  than  tlie  Eniciiih  i 
liorse-ijower.     It  seemed  to  htm  that  all   tho 
carrtea  out  on  the  aaeumpUon  of  a  train  rosu 
always  an  extra  severe  strain  at  the  lime 
was   taken   from  one   point  of  view^namoly^ 
certain  disti^nces  in  a  given  time.     A&oUmt  poiat  i 
the  work  done  as  quickly  as  pootiUo  witho«l  iiiiil«o  i 
machinery^ 

Prof.  AyrtOD  said  that  he  also  appreeiated  the  i 
of  reckoning  the  power  of  the  machinery  by  Ihodfaii 
He  didn't  like  the  use  of  so  many  new  terms,   Wby  i 
be  so  unii-erHAlly  used  nowadays!    Might  he 
waA  such  a  word  as  '*  electromotive  foroe  '*  7  Ho  i 
the  viilue  of  **  force -factor."    Air  reaistaooe 
forsxotten   in   the   paper.      This,  he  thought 
Another  point  which  had  been  omitted  waa  i 
had   to  stop.     Would   it   not  be  better  to 
stopping  plaoe  to    stopping    plaoe,   from    roet    lo 
Mh  or  test    time.      This,    he    thought,    woukl    give 
results   than  the  author^s    method.      He   dbj#olfl&j 
of  "  T  *'  for  two  d liferent  things  in  the  paper, 
leading.     In  the  equation  on  p,  4  ol  the  papor  bo 
**  p'*  was  left  out.     it  was  a  question  whether  UDilorB  i 
was  the  best  method  to  use.     Might  not  a  variabltj 
give  a  better  result  than  that  obtained  by  the 
which  had  been  brought  out  was  that  it  wasbeMrf 
economy t  as  well  as  for  speed,  to  use  leriei  ' 
On  p.  IS  there  was  an  interesting  reeall  ai  to  iho 
the  air-gap.  to  which,  he  thonght,  their  attentioa  i 
drawn.     He  would  like  to  ask  if  the  reaalte  giv 
taken  from  actual  tests  or  merely  from  the  aothor^i  \ 
He  thought  the  amount  of  cxmI  uaed  ww»  ttry  i 
91b.  per  ton  weighs 

Mr.  K.  K.  Soott  eaid  that  a  queetion  at  the  [ 
should  the  motors  on  tramways  be  oonoected  ?    In 
be  totcreeting  to  know  how  it  would  affect  the  I 
p,  7  if  roller l)earingt  were  used  ? 

Mr.  Ctarovo  said  he  alao  did  not  like  the  wm 
neither  did  he  like  the  new  American  formula:!.     Ht  ^ 
fkek  Prof.  Wilson  how  far  his  assumptions  wore 
metitA.     The  best  acceleration  for  a  tramway 
amount  of  traffic  through  which  it  paettd. 

The  Preatdoat  said  that  they   had   jttit  bad   ^nt 
resignation  as  eeoretary  at  Montreal^  whore  bo  bod 
use  to  them.  They  were  in  hopes,  however,  that  bo  \ 
to  make  his  presence  felt  amongst  thorn  boco  in  ] 
done  over  the  other  side.     He  (the  speakor)  waa  | 
in  the  subject  of  the  paper,  as  the  new  C^iral 
would  run  near  his  door,  and  he  wanted  to  koow  1 
take  him  to  reach  the  City.     Waa  there  not  a 
the  train  by  revoming  the  current  ? 

Prof.  Pony  askea  if  VtoL  Wilaoo  ooold  giro 
watt« hours  per  mile  for  any  known  olodrie  cmilwaf 
hard  to  obtain  this  informatioo,  bol  witboofc  i 

Prof.  C.  WUooB,  in  replying,  said  that  the 
as  to  applying  the  brake  oould  not  be  appboJ 
cirouitmg  the  motor.  He  ooold  oot  witisfy  l^tol.  t 
data  himself.     In  the  aisoinptions  in  the  oapor  hsi 
to  take  only  one  view  of  too  sabject,  too 
railway  train  of  a  givoo  weight  a  ooftalo 
time.     Regarding  the  eoal  qoeaiir^ti   ^^itLi  w$ 
used  on  tho  Baltimore  rmilway.  h 

assuming  that  ho  (the  author)  hn  as 

his  equation.     Mr.   Taylor  could  nui  mtwm  i 
this  subject.     While  IVof.  Short  made  a  qaidiot  j 
used  waa  vory  much  greater  than  by  tho 
control. 


iaUoMgl 


ART-HETAt   EXHIBITIOH. 


In   the  eleetrioid  departmoiit  ol    tho 
craftsmaoahip  now  open  at  tho  Ro|»]  Ai)iiarii 
we  note  especially  a  vmhoty  of  femustifoily  ome 
*iQd  electric  light  flttu^ 

Mr  J.  G.  Liteh^old  dliowi  btfo  gilt 
staircaaes  and  haJla  of  wmtmm  dorigtie^  wall 
lighu.     Wo  are  tafonaod  tlut  Mr.   Litdi&ald^ 
made  thorn  a  epoeial  foolitro  m  hia  bmiiiMM      Vi 
Lttobfi^  oopiod  loaio  ofigiiial  d«i%ao 
hii^f  fljiiioo  fiddVd  iBtT^ftli  froai  ilw  MlftOMi 
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m^s.     Owing  to  the  prevalent  use  of  electric  light  they 
ipniQ^  into  great  demand. 

mm.  Perry  and  Co.  exhibit  examples  of  high- class  chaaed 
gtlt    ormolu    electric    luatrea    (aii   example  of   which   is 


Early  Benniiaance,  have  been  carefully  copied  after  the  onginak 
by  famous  Italian  and  French  manters,  and  represent  oSjeeta 
which  it  WBB  formerly  aim  ply  impoaaible  to  acquire.  A  new 
feature   introduced   ia    a   cluster   of  matt  glass  leaves,  which 
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pnMQted 


in    Fig.  1),    wrought    and     mercury-gilt   electric 
d  and  gilt  electric  ceiling   fittings,  hall  and  other 
Italiim  UenaLsaance  lampadaa,  electric  pendante,  grille 


i  f  — Tfro^Ufht  LouU  XVI.  glftctHc  Bracket,  with  CiyiUl  Irii 
Q\mm  wid  Long  Ormolu  Dr»pery  Bkck. 

,  buckets  for  electric  lighta,  floor  lamps,  candelabra, 
I  for  UghtLng  ptcturas,  etc.  Some  of  these  lanterns  in 
^  of  Louis  XT.  and  Louis  XIV.,  and  candelabra  of  the 


surround  the  incandescent  globes  of  aome  of  the  electroliers, 
thus  preventing  the  glare  of  the  light  to  he  seen,  and  at  the 
same  time  obviating  the  necessity  of  a  shade.  This  is  shown  in 
Fig.  2. 

The  Tayler  Smith  Electric  Company  show  their  method  of 
lighting  by  refiection,  and  reflected  light  as  applied  to  a  picture 
or  looking-glass,  and  sundry  treatments  of  electroliers  and 
brackets. 

Messrs.  Strode  and  Co.  have  wrought- iron,  brass,  and  copper 
electroliers^  pendants,  lanterns,  and  brackets,  wrought-iron 
newel  lights,  door  standards,  and  table  lamps. 

Messrs.  Ritchie  and  Co.  have  wrought-iron  electroliers, 
billiard  lights,  screens,  etc. 

Messrs.  Drake  and  Grorham  have  a  large  stand,  which  was 
not  quite  fitted  up  at  the  time  of  our  visit. 

Tlie  Waltham  Kngineering  Company  show  armour-bright 
steel  ^tttnga  for  electric  light  and  decorative  purposes. 

Messrs.  Thomas  Potter  and  Sons'  exhibit  consists  of  various 
examples  of  ecclesiastical  metal  work,  including  also  electroliers 
and  brackets  in  wrought  iron  and  brass. 

The  loan  exhibition  contains  armour,  weapons,  chalices,  etc.| 
of  noted  historical  as  well  as  artistic  value,  lent  by  H.M.  the 
Queen,  the  Duke  of  Westminster,  the  Duke  of  Norfolk,  and 
others.  Especially  interesting  are  five  plaques  which  were  only 
unearthed  at  Kew  a  few  weeks  ago.  A  more  than  usually 
attractive  variety  entertainment  of  64  numbers  is  provided, 
which  gives  the  visitor  the  requisite  opportunity  for  rest  during 
his  peregrinations  around  the  haU. 

During  the  exhibition,  which  will  continue  until  30th  inst., 
handicraft  competitions  will  take  place,  several  forges  having 
been  fitted  up  in  the  Aquarium  for  the  purjx«e. 
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to    A0YBRTIBER8. 

AdpsrHsmnents  should  h^  addressed  to  the  Publisheft  139-140^ 
Salisbury  Court,  Fleet  Street,  S.C,  and  should  reach  him 
nci  Usior  than  noon  of  Thursday,  Speoial  Terms  for 
a  series  can  be  arran4fed  on  application, 
ttTOlTlOlfS  YAOAIft"  and  '' Will T  PLJLCBB"  Advertlic* 
menu  will  he  charged  at  THREE  WORDS  for  ONE  PEIIIIT 
vlib  A  mmifUlf  eharge  of  SIXPENOB. 

TO  8DB8CRIBER3. 
"  Th«  EhWcjrniGJLL  Engineer  "  can  be  had  by  Order,  from 
any  Newsagent  in  Town  or  Country,  and  at  the  various 
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BOOHD   T0L0MB8, 
Foi.  ZX  of  new  seru*  of  ''Tsk  EuscnucALfiHonriKE'' can 
he  had  hawkd  tfi  blue  eUth^  gilt  Uiitr^,  pries  Ss,  6d,     Subtcribert 
esm  ham  theie  own  copies  bound  fvr  Ms.  6d,^  or  covers  for  bemding 


AHEBIGA  ¥.  BBTTAIM. 

The  statement  ia  often  toade  that  thin^  art 
better  abroad  tban  at  hotne^  aod  while  in 
cases  tbe  statement  has  no  justifiealion  m 
other  cases,  alas!  it  is  too  true.  TheSll^i^Bm 
to  be  a  practical  nation ;  so  they  are»  bal  tii 
things  tbe  exception  proves  the  rule.  Haoos 
may  expect  to  Bnd  exceptions  to  ihii 
characteristic,  and  these  exceptions  are  fwy 
minent  when  connected  with  consular  reports* 
matters  connected  directly  with  basaiieBi 
the  Americans  are  far  more  advanced  than 
selves.  Oar  consuls  may  have  a  geoera^ 
to  collect  such  information  as  maj 
business  men,  but  there  seems  to  be  no  i^ 
such  information  is  of  an  urgent  eharaetec. 
the  contrary,  the  American  consahi 
thoroughly  the  value  of  early  infomialioo« 
they  cannot  publish  it  suflSciently  early  in 
ordinary  reports,  do  not  hesitate  to  mdce  it 
through  the  columns  of  the  newspapers,  Hcftj 
an  example  of  such  enterprise  in  a  letter  to 
Scientijw  American  : 

•*  An  Electric  Railroad  fob 
*'  The  city  of  Freiburg,  a  town  of  55,000 
tants,  with  most  beautiful  surroundiiigs»  mai 
villages  near  by,  and  romantic  valleys  tofeo  Ihs  1 
of  the  Black  Forest,  is  contemplating  the 
of  an  electric  railroad  system  and  a  ee&lral 
station   for   electric   light    and    looomoliw 
Competition  for  these  new  enberprisee  is  open  lii| 
world,  and  as  United  States  Consul  I 
duty  to  call  tbe  attention  of  Ameriean  i 
to  the  same,  and  feel  that  your  valuable 
are  the  best  medium  for  that  porpoae ; 
this  note  to  you,     Freiburg  is  a  bo^  litUe  cily.l 
conservative  and  slow  but  sure  in  whatever  it  ^ 
takes,  and  whatever  is  construoted  here  is  I 
for   a  day  or   lifetime,   but    for  an  age* 
transit  they  have  here^  but  it  is  the  old*£ 
omnibus.     Electric   light   is   aeeii   oowbete 
Beveral  factories  with  private  motors  and  d| 
Hence  the  need  of  these  new  enterprises 
call  for  bids  for  the  same,  sueh  bids  to  be 
bands  of  tbe  Committee  on  Uoderipmiiid  I 
(Tief-bau-amt)    before  July  1.  189&     I    mail 
under  separate  cover  the  circular  teller,  plso  of  I 
city,  plana  and  profiles  of  the  prq|eeled  ec 
etc.,  such  as  the  above-mentioned  oonuniUee 
to  parties  interested,  and  shall  be  ghul  to 
any  further  mformation  for  you  or  other 
who    may  take    ui  interest    in    this    ms 
Theopuilus    Libfbld,    United    Bintes 
Friebiirg,  Baden,  Germany.  Apdl  89»  189&*' 

It  is  tolerably  certain  that  many  of  Ibe  cob 
interested  in  tbia  sort  of  work  hem  do  know 
going  on,  and  consequently  are  in  a  poeilion  %a\ 
if  it  is  worth  while  tendering  lor  the  woik»  bol 
are  the  favoured  ones ;  and  it  shonld  be  no 
difficult  for  the  consular  senrioe  of  this 
disseminate  such  inlormatton  than  il  is  fat 
American.  Then,  again,  people  here  are  still 
much  embued  with  the  idea  that  bmiDeM  m« 
without  pushing  for  it,  with    the  rssalt 
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AmericaD  Mends  have  obtained  almost  practical 
control  of  tramway  work.  We  admire  their  energy, 
because  they  are  chips  of  the  old  block,  and  while 
the  old  block  remains  content  to  be  gazed  at,  the 
chips  fly  ID  every  direction  with  a  considerable 
tendency  towards  aggressiveness.  We  are  not  at 
all  sure  that  the  work  would  come  to  British  firms 
even  if  early  and  complete  knowledge  were  given 
of  it.  Still,  it  could  do  no  harm  if  the  consols 
reported  early  of  proposed  work.  Municipal 
undertakings  are  generally  of  a  character  in  which 
there  is  no  diSiculty  in  obtaining  capital^  and  so 
thoEe  who  can  control  a  fair  amount  of  capital  are 
just  those  who  are  most  likely  to  succeed  in  negotia- 
tions with  muaicipalities.  Our  point,  however,  is  not 
aa  to  the  parties  that  will  ultimately  get  the  business, 
but  in  the  difference  between  our  own  Govern mant 
and  that  of  America  in  obtaining  and  making  known 
commercial  information.  From  time  to  time  we  do 
get  information  that  tenders  are  required  for  coal  or 
iron  or  somethmg,  and  though  this  may  convey  an 
impression  of  energy  on  the  part  of  the  Foreign  Office 
and  the  consular  service,  the  fact  is  that  most  of 
those  interested  in  the  matter  know  of  the  actual 
request  to  tender  as  soon  as  the  Foreign  Office* 
What  is  wanted  is  information  of  work  in  its 
inception  before  the  designs  have  been  made, 
before  everything  is  cut  and  dried  and  tenders  asked 
for.  Too  often,  when  the  specification  is  complete, 
the  work  is  so  closely  defined  as  to  be  absolutely 
coD6ned  within  a  Hmited  field.  There  is  no  flexibility* 
It  must  go  into  the  hands  of  one  or  other  of  two  or 
three  firms,  while,  properly  constructed,  the  work 
would  have  been  open  to  thirty  or  forty  firms.  The 
specification  of  a  particular  machine  is  frequently 
only  an  indication  of  the  ignorance  of  the  writer  of 
the  specification,  but  it  effectually  limits  the  number 
of  tenders.  However,  this  is  still  another  question. 
Early,  complete  information  and  a  fair  field  and  no 
fcvour,  is  the  motto. 


OORRESPONDENCE. 

'*  Oi]i«  maii'i  word  U  no  i&«ti'i  wunl 
Jutlc^  Q*»ds  l£ul  both  b«  bvftrd," 


0LDTIMER8, 

SiR,^ — With  reference  to  Mr.  Fabie's  letter  ia  your  last 
number,  it  may  not  be  generally  known  that  the  pftper% 
ete.,  of  three  old-timers  are  now  in  the  library  of  the 
Institution  of  Electrical  Engineers — viz.,  Edward  Davy'a^ 
preaented  by  Mr.  Fahie  himjelf,  and  those  of  Jacob  Brett 
and  W.  F.  Uooke,  presented  by  Mr.  Latimer  Clark, 

Conkers  letters,  as  lately  published  by  a  committee  of 
the  Institution,  stop  at  1839,  but  why  ?  Surely  there 
mutt  have  been  many  more  in  the  eventful  yeari  that 
followed .  Again,  why  were  not  selectiona  from  the  Gooke 
and  Wbeatstone  correspondeaee  ^ven  at  the  same  time  t 
Were  the  committee  afraid  o!  too  much  light  1 — Yours,  etc., 


Physical  SooLffrv, — At  the  meeting  on  Friday  next,  at 
the  rooms  of  the  Chemical  Society,  the  following  papers 
are  promiied :  Exhibitinn  of  a  Model  illustrating  Dr. 
Max.  Meyer's  New  Theory  of  Audition,  hj  Proi  S.  P. 
Thompson,  F.R.S.  :  '*  Attenuation  of  Electric  Waves  along 
a  Line  of  Negligible  Ijeakage/'  by  K  IL  Barton^  D.Sc ; 
"  Diffusion  Couvection,"  by  A,  Griffithfi,  RSc. 


CITT  km  GDILDS  OF  LONDON  INSTITUTE* 


MAGNETISM  AND  ELECTRICITY, 

FiH.<T  Stage  or  Elksientary  Examination. 

The  following  are  the  qneationt  set  hy  the  ExMiaiim* 
tjone  Department  of  the  City  and  Gttildi  of  London 
Institute,  1898  : 

Magneiiifii. 

1.  A  rod  of  iron  free  from  magnetism  is  suspended  by  a 
string  so  aa  turn  in  a  horizon tiJ  plane  and  tbe  string  is 
twisted  until  tbe  rod  rest«  at  right  angles  to  ifae  magnetie 
meridian.  Eirpkin  tbe  behaviour  of  tbe  rod  sf  a  magnet 
is  brought  near  to  it  from  a  distance  in  such  a  way  that  its 
aiis  is  nearly  ia  the  line  passing  through  the  centre  of  the 
rod  and  perpendicular  to  it.     (12  marks.) 

2.  A  piece  of  soft  iron  and  a  piece  of  hard  steel  of  the 
same  ei^e  and  shape  are  separately  rubbed  from  end  to  end 
by  tbe  north  }>ole  of  a  strong  bar  magnet  How  will  you 
test  their  magnetic  condition  and  what  difference  will  you 
find  between  them  )     (12.) 

3.  You  are  gi?en  three  equally  long  and  equaUy  strong 
magnets.  How  would  you  arrange  them  so  as  to  form  an 
astatic  system  1     (13.) 

4.  A  steel  bar  suspended  by  a  thread  lies  horisont&lly 
and  points  indifferently  in  any  direction,  hut  when  it  is 
broken  into  halves,  each  half  is  found  to  point  north  and 
south  when  separately  suspended  like  the  whole  bar. 
Explain  the  magnetic  condition  of  the  unbroken  bar.    (12«) 

Fmtimal  ElBcirkiif. 

5.  How  would  you  show  that  a  brass  rod  ia  capable  of 
being  electrified  T  Explain  why  on  rubbing  a  brass  rod 
and  a  glass  rod  tbe  latter  only  ordinAnly  appears  to  be 
electrified  by  the  friction,     (12.) 

6.  Into  an  insulated  uncharged  metal  jar  standing  on 
tbe  cap  of  an  electroscope  an  electrified  brass  ball  is  lowered 
without  contact;  the  jar  is  then  toncbed  for  a  moment 
with  tbe  inger,  and  the  ball  is  next  allowed  to  touch  the 
jar,  after  which  it  is  removed.  Explain  the  various  effects 
produced  on  the  gold  leaves,     (12.) 

7.  Two  similar  vertical  insulated  plates,  A  and  B^  are 
placed  parallel  to  each  other  and  about  lin.  apart,  Each  is 
connected  to  the  cap  of  a  separate  gotd4eaf  electroscope. 
State  and  explain  the  indications  of  the  electroscope  when 
(1)  a  positive  charge  is  given  to  A,  and  afterwards  (2)  B  ti 
touched.     (12.) 

8.  What  is  tbe  evidence  for  the  opinion  that  lightning  is 
an  electric  discharge  1     (12.) 

0.  A  sharp  point  is  attached  to  the  Interior  of  a  hollow 
metallic  sphere.  Describe  and  explain  the  action  of  the 
point  (1)  when  the  sphere  is  electnfied,  (2)  when  one  end 
of  a  brass  rod,  the  other  end  of  which  is  held  in  the  hand, 
is  cautiously  introduced  into  the  sphere  through  a  small 
hole  so  as  not  to  touch  the  sphere  and  is  brought  near  to 
the  point.     (15.) 

Fdtaic  Eltdrkiiy. 

10.  The  terminal  wires  of  an  insulated  battery  consisting 
of  a  large  number  of  cells  touch  the  caps  of  two  electro- 
scopes. What  are  the  effects  upon  tbe  two  sets  of  leaves^ 
and  what  would  be  the  further  effects  of  touching  one  of 
the  caps  with  the  finger  7    (12.) 

11.  A  straight  bonbon tal  wire  is  placed  near  and  parsllel 
to  a  compass  needle  and  in  the  same  honsontal  plane  with 
it.  If  a  current  is  then  |^B«ed  through  the  wire,  what 
effect  is  produced  on  the  needle,  and  what  occiin  if  the 
wire  is  (1)  slightly  raised,  (2)  slightly  lowered  I    (13.) 

12.  A  glass  cell  is  divided  into  two  compartments  by  m 
porous  partition.  One  eompitrtment  contains  a  strong 
solution  of  copper  sulphate,  the  other  dilute  sulphuric  ftci<L 
A  copper  pkte  and  a  zinc  plate,  which  dip  into  these 
respectively,  are  joined  to  the  tenninals  of  ^  galvanometer, 
the  needle  of  which  is  deflected.  State  and  explain  how 
the  deflection  will  be  altered  if  the  copper  sulphate  ii 
replaced  by  dilute  sulphuric  acid. 

15.  Ex:pUin  the  meaning  of  the  statement  that  the 
electric  current  flows  in  a  circuit  By  what  expenmentt 
would  you  illustrate  \xa  accuracy  T    (13.) 

14.  Two  g^vauic  oeUi  are  made  by  djppiug  (1)  plates  of 
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mc  and  plAtinam  into  a  beaker  of  dilute  sulphuric  acid, 
and  (2)  plates  of  zinc  and  copper  into  another  oeaker  con- 
taining the  Bame  liquid.  The  plates  can  be  connected  by 
copper  wires.  Explain  with  diagram  how  the  two  cellfi 
may  be  connected  in  series  so  aa  to  (1)  strengthen,  (2) 
weaken,  the  current  produced  by  one  of  them.     (12.) 


ON 


THE    USE  OF    BLAST-FURNACE    GAS  FOR 
MOTIVE    POWER.* 


BY  ADOLFHK  (IREINKR,  DlRKL'TOiMiENKRAL  OF  THK  HOCIKTK 
ANONYMK  JOHN  COCKERILL,  SKRAINU  (HKLOIUM),  MEMBER 
OP  COtrNCIL. 

{Concluded  from  page  661,) 

A  number  of  objections  have  been  offered  to  the  use 
of  gaa-enginea  driven  by  blast-furnace  gas.  The  chief  of 
these  is  the  trouble  that  maf  arise  from  the  dust  carried 
by  the  gas.  At  Serai  ng  the  gas  from  the  furnaces  is  no 
cleaner  than  in  other  places,  but  rather  the  contrary. 
Purple  ore  or  blue  billy  to  the  extent  of  20  per  cent,  is 
used  in  the  ore  charge,  and  the  gas-mains  are  not  provided 
with  large  dust  catcherB,  as  in  more  modern  works. 
Thirteen  and  a- half  tons  of  heavy  dust  is  collected  daily 
from  two  blast  furnaces  which  together  produce  300  tons 
of  pig  iron,  and  this  is  equivalent  to  10  grm.  per  cubic 
metre.  This  dust,  which  chiefly  consists  of  purple  ore, 
contains  about  50  per  cent,  of  iron,  and  is  returned  to 
the  furnace.  In  addition,  another  three  tons  of  light  dust 
is  collected  daily  by  cleaning  out  the  mains  and  washers* 
This  corresponds  to  2  2  grm.  per  cubic  metre. 

Mr  Hierta:  has  analysed  the  dust  from  blast-furnace 
gases  at  Serai ng»  the  blast  furnaces  consuming  about  20 
per  cent,  of  pyrites  residues  and  80  per  cent,  of  Bilbao 
ore.     The  results  obtained  are  shown  in  Table  A.     These 


clean  gas  in  a  gas-engine  than  it  is  lo  tiio  distQlad 

a  boiler,  ^_ 

The  second  objection  attnhutes  a  dettracliT*  tiOkm  f» 
the  dust,  due  to  the  acid  matters,  eepeciallj  lulDbttik  lod. 
that  it  contains.  Analysis,  indeed,  showv  iUlDlnirk  mui 
phosphoric  acids,  besides  chlorine ;  but  the  illritiii  mi 
lime  also  present  probably  neutraiiie  llidr  iffK^  It  m 
not  necessary  to  use  an  inordinate  qiuuiti^  of  wmitt  fcr 
washing  purposes,  and  no  corrosive  acdoo  htm  bo^oDbiViitf 
in  two  years.  The  only  part  that  requirei  irliwnf fig  wtim  i 
few  montba  is  the  ignition  appliance ;  but  eir6ii  Ibftt  9ham§ 
no  sign  of  corrosion,  and  it  can  readily  be  rephoad  m  m  Itv 
hours.     A  comparison  with  the  time  takan  ior  cltaitlm  ind 


repairing  a  boiler  and  its  setting  leaves  no  < 
side  the  advantage  lies. 

A  third  objection  to  the  use  of  blast-famaoe  gM 
on  the  irregularity  of  its  composition.  Thia  abj«etabtt  ii 
not  80  serious  as  it  appears.  In  the  fixit  p^^^^  ^ 
gas-engine  readily  accommodates  itself  to  tbm  TtniUi 
condition  of  the  gas,  and  experience  has  ahowii  thM^ 
the  gas  ignites  with  difficulty  under  the  boileni«  it  is 
too  bad  to  affect  the  regular  operation  of  the 
Even  if  the  furnace  is  not  running  well,  and  the  gM  1 
non-inflammable,  the  same  inconveniences  ooctir  wHIl  boli 
boilers  and  engines.  Coal  has  to  be  bamt  on  tlii  Wkr 
grates,  and  it  would  have  to  be  used  in  gaa  prodtlciNi  far 
the  engines.  It  has  alao  been  abssrved  to  the 
tagd  of  the  gas  engine,  which  usually  runs  at  100 
revolutions  per  minute,  that  this  speed  most  be 
one- half  to  two-thirds  in  order  to  drive  such  tn^^hinmy  ■ 
blowing  engines.  In  reply  to  this,  it  may  be  ilAtvd  tfcH 
gas-engines  of  50  h.p.  run  at  ISO  to  180  rerolutaofM*  wUtf 
those  of  200  h.p.  run  perfectly  well  at  100  revolotioH^ 
BO  that  it  is  probable  that  one  of  400  h.p.  to  500  kf. 
would  work  at  7S  to  80  revolutions.  Ai  ikm  wwirm  m 
many  compressors  run  at  50  to  60,  and  toma  •¥•!  ham 
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pipe  leadiDg 
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flue  in  the 
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2« 
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13*20 

17'40 
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nm 
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090 

110 
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1-60 

IM 
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16  20 

1230 

1866 

17€0 
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1-50 

4-40 

610 

6« 
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Sulphur  inhydride - 

110 

1-70 

4 '65 

9*00 

6^ 

Sulphur « ... 

0"60 

130 

110 

tr«c« 

met 
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trace 

030 

iiaot 

0^ 

0« 

Alkaliat  .- , „.„,.,..... 

3'50 

670 

9-30 

8^ 

4^ 

aaalysei  show  that  near  the  furnace  the  dust  deposited 
contains  chiefly  ferric  oxide,  and  that,  as  the  chimney  is 
approached,  the  dust  becomes  richer  in  silica,  alumina, 
lime,  sine,  sulphuric  acid,  and  alkalies,  aa  might  be 
•xpeeted. 

As  regards  the  impalpable  dust  carried  forward  by  the 
gas  into  the  gas-engine,  no  details  of  its  amount  are  avail- 
able.  According  to  Mr.  Lurmann,  of  the  Gutehoffnung- 
shtitte,  there  remains  about  2  grm.  of  dust  in  the  washed 
am  after  all  possible  means  of  purification.  At  the 
ueorg-Madenhatte,  Osnabruck*  an  average  of  2  91  grm. 
of  dust  was  found  in  a  cubic  metre  of  washed  gas. 
Round  figures  of  2  grm.  and  a  200-h.p.  engine  using  four 
cubic  metres  of  gas  per  horse  power  hour  would  give  40  kg. 
or  881  b.  of  dust  daily,  Happily,  nearly  all  this  will  pass 
out  with  the  eithaust^  as  is  shown  by  the  8-h.p,  engine 
which  ran  for  four  months  without  oecessiuting  a  clean-up 
of  the  cylinder.  All  the  dust  was  thrown  out  m  the  form 
of  a  translucent  white  smoke.  It  would  be  difficult  to 
find  gat-fired  boilers  which  had  run  four  months  without 
eliftnmg.  Besides,  it  is  ao  more  requiaite  to  use  thoroughly 
r  resd  before  the  Iron  and  Stad  Inatititte,  Mey  6.  189a 


been  made  at  Seraing  to  work  at  75  times  per  muiiil«»  it 
is  not  easy  to  see  why  they  should  not  have  a  griiiy 
speed.  It  is  a  problem  for  the  mechanical  iiiigiaf  ti 
solve. 

In  conclusion,   a   summary  of  the  advantA^^ 
from  the  use  of  gas  may  be  givetL    Gba  m^  above  aQ 


power.    Ui 


flHlfaW 


tllO 


mean8,  the  meet  suitable  for  tranimittao  of 
factory  where  motive  power  is  required  at 
there  are  many  advantages  in  a  oeotral  prodi 
which  gas  is  led  to  gas-engines   at  Uhi  r 
Blast  furnaces  are  gas-prodtioart  ready  lo 
there  are  two  or  three  toj^ther,  there  is  m 
of  very  great  variations  m  the  qualitT  of 
can  be  supplied    with  ease    under  a  k>w 
without    appreciable    lots    by    leakage    or 
to    considerable    distances.      The  maiot    and 
simple,  light,  and  economical.     Bailors  aod  tlio 
accessory  to  their  use  may  be  aboUshod.     Qm 
electricity  the  advantage  of  direeiljr  giviag  Ug^i.  besl 
power,  and  this  alone  is  saffieioai  lo  OttMffO  iu 
manufacturert  and   its  general  applicatJoo  in 
works. 
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GUTTAPERCHA.* 

BY   DR.  KUGKNK  F.   A.   OBACH,   F.I.C.,   F.C.S.,   M.I.K.B. 

LECTURE  I. 

(Contiivued  fnnnpage  147.) 

In  the  wake  of  the  English  explorer  followed  a  Dutch 
botajiist.  Dr.  W.  Burck,  the  assistant  director  of  the  botanical 
gardena  at  Buitenzorg,  on  the  island  of  Java,  who  towards  the 
end  of  1883  received  instructions  from  his  Government  to 
proceed  to  Sumatra  and  study  the  guttapercha-producing  trees 
on  the  uplands  of  Padang  (Padangsche  Bovenlanden)  along  the 
west  coast.  Dr.  Burck  discerned  14  different  species  yielding 
guttapercha,  of  which,  however,  T  will  only  mention  two — viz., 
the  Niato  balam  tembaga  or  Durian  of  Ampaloo  (Halaban), 
which  yields  an  excellent  kind  of  guttapercha  ;  and  the  Niato 
balam  baringin  or  sundai,  which  produces  the  Getah  soondie, 
a  second-cdasB  material.  The  former  is  identical  with  Palaquium 
oblongifolium  and  the  latter  with  Payena  Leerii,  which  have 
both  been  described  to  you  to-night.  Dr.  Burck's  report  co  the 
GoTemment  is  dated  Jan.  10,  1884  ;  it  has  been  translated  into 
Fren^,  and  published  at  Saigon  in  the  journal  Cochinchine  Fran- 
foue  in  1885.  It  is  a  very  exhaustive  and  valuable  document, 
containing  a  vast  amount  of  original  information.  Some  years 
afterwarda  it  was  followed  by  another  very  learned  publication 
on  the  Sapotacese  of  the  Dutch  Indies  and  the  botanical  origin 
of  guttapercha,  which  has  since  become  a  standard  work  on  the 
sabjeot.  The  diagrams  exhibited  here  to-night  are  copies  of  the 
beaatifal  illustrations  accompanjdng  the  work.  On  returning 
from  his  expedition.  Dr.  Burck  brought  a  number  of  young 
gatta  trees  with  him,  which  were  planted  in  the  botanical 
girdena  at  Buitenzorg,  and  subsequently  transferred  to  the 
Coltaor  Tuin  at  Tjikeumeuh  close  by.  He  also  sent  dried 
ipedmens  of  the  plants  to  the  various  European  herbaria,  and 
one  of  them  is  exhibited  here  to-night  from  Kew. 

Dr.  Burck  only  heard  of  M.  S^ligmann-Lui's  expedition  after 
his  own  return,  but  they  compart  notes,  and  on  the  whole 
agreed  in  their  conclusions.  He  was  also  at  the  time  ignorant 
of  Mr.  Wray's  explorations  in  Perak. 

Each  of  the  three  expeditions  I  have  hitherto  mentioned 
extended  only  over  the  comparatively  short  period  of  a  few 
months,  but  that  of  M.  S^rullas,  which  now  followed,  occupied 
almost  four  years— viz.,  from  1884  to  1887. 

The  plants  collected  in  1881  by  M.  S^ligmann  in  Sumatra 
hsving  failed  to  reach  Saigon,  the  director  of  the  botanical 
gardens  there  applied  to  the  authorities  at  Buitenzorg  for  young 
plants  of  the  Niato  balam  tembaga,  discovered  by  Burck  at 
Ampaloo,  but  instead  of  the  particular  plants  asked  for,  '*  others 
of  the  better  variety  known  as  Hooker's  Isonandra  were  sup- 
plied." This  was  in  1884,  and  M.  Sdrullas,  who  was  then  at 
Saigon,  advised  the  Government  not  to  accept  the  plants,  nor 
others  received  from  Singapore,  as  they  were  not  of  the  right 
kind.  In  consequence  thereof,  the  French  Colonial  Secretary, 
in  concert  with  the  Post  and  Telegraph  Department,  commis- 
sioned M.  S^rullas  to  proceed  to  the  Malay  Peninsula  and 
himself  to  collect  the  plants  which  he  considered  suitable.  At 
that  time  Sumatra  was  reported  by  the  Dutch  Government  to 
be  unsafe  on  account  of  the  internicine  wars  between  the  various 
Batak  tribes. 

During  the  long  preliminary  exploration  in  the  Malay 
Peninsula  M.  S^ruUas  found  a  great  many  adult  trees  of  the 
Taban  merah  and  Taban  sutra  in  the  forests  of  the  savage  Sakais 
on  independent  territory,  but,  being  exhausted  by  fever,  he  had 
to  return  to  France  almost  in  a  dying  condition.  Having 
barely  recovered,  he  returned  to  the  peninsula,  and  from 
there,  under  great  difficulties,  brought  all  the  plants  he 
required  to  Singapore.  It  was  here,  after  having  informed  the 
Government  at  Cochin-China  of  his  success  in  obtaining  suitable 
plants,  and  whilst  he  was  awaiting  their  reply,  that  in  April, 
1887,  he  found  in  the  jungles  of  Bukit  Timah  the  authentic 
specimens  of  Hooker's  Isonandra  gutta  in  blossom,  a  discovery 
which  he  at  once  communicated  to  Saigon.  The  consequence 
of  this  was  that  the  governor  now  rejected  all  the  plants 
previously  collected  by  M.  S^rullas  on  the  MiJay  Peninsula, 
and  only  consented  to  accept  specimens  of  the  original  Isonandra 
gutta  of  the  forests  of  Singapore.  This  decision,  however,  was 
subsequently  withdrawn  on  the  intercession  of  M.  Lannessan, 
professor  of  botany  at  the  Faculty  de  M^ecine  of  Paris,  who, 
at  the  time,  hapnened  to  be  in  Malaysia,  and  the  plants  were, 
after  all,  forwarded  to  Saigon.  There  they  were  transplanted 
at  the  beginning  of  the  dry  season,  in  spite  of  the  earnest 
entreaties  of  M.  S^rullas,  and  as  they  were  also  neglected,  they 
all  soon  perished. 

In  December,  1887,  M.  S^ruUas  again  went  to  the  Malay 
Peninsula,  but  instead  of  young  trees  he  now  took  the  stools  of 
old  ones  with  the  shoots  attached  and  transported  them  to 
Singapore.  Here  he  carefully  nursed  them,  and  within  three 
BK>ntha  had  the  satisfaction  of  seeing  at  least  20  shoots  of 
vigorous   growth    on    each    stool.     S^rullas  received    further 

*  Cantor  Leoiares  delivered  before  the  Society  of  Arts. 


instructions  to  collect  seeds  of  the  Isonandra  gutta  in  the 
forests  of  Singapore,  but  he  was  refused  the  assistant  for  whom 
he  asked,  by  the  Minister,  and  whilst  completing  the  collection 
he  had  a  severe  attack  of  dysentery.  Again  returning  to  France 
to  recruit  his  health  he  had  the  disappointment  of  learning 
there  that  his  mission  had  been  suppressed,  and  that  all  the 
little  plants  which  he  had  reared  at  Singapore  with  such  infinite 
care  and  trouble  had  been  abandoned  by  the  French  Govern- 
ment, which,  since  then,  had  entirely  ceased  to  interest  itself 
in  the  matter.  Thus  ended  the  fourth  and,  up  to  the  present, 
last  Grovemment  expedition  in  search  of  guttapercha  trees,  and 
we  have  now  to  see  what  attempts  have  been  made  to  cultivate 
them. 

Experimental  Cultivation. 

In  May,  1847,  Messrs.  Wilkinson  and  Jewesbury,  of  London, 
received  a  consignment  of  about  two  dozen  young  guttapercha 
trees  from  Singapore,  which  they  presented  to  Kew  Gardens, 
receiving  an  acknowledgment  from  Sir  Wm.  Hooker. 

I  was  unable  to  find  out  what  became  of  these  plants,  but  on 
searching  the  older  issues  of  Hooker's  **  Popular  Guide  to  the 
Gardens,"  I  noticed  that  in  1849  a  living  guttapercha  plant 
(Jsonaivdra  gutta)  existed  in  the  low  double  propagating-house. 
No.  4,  and  was  described  as  having  been  presented  by  Dr.  Oxley 
with  other  rarities  from  Singapore.  In  later  editions  of  the 
^*  Guide  "  the  plant  is  mentioned  in  plant-house  No.  16,  the 
museum  stove,  and  the  miscellaneous  tropical  house,  and  it  was 
still  in  existence  there  in  1860,  but  it  appears  to  have  been  con- 
sidered merely  as  a  curiosity.  On  the  other  hand,  serious 
attempts  at  cultivation  were  made  on  the  island  of  Singapore  as 
early  as  1848,  when  no  less  than  seven  plantations  of  gutta  trees 
were  established  there  by  Oxley,  Montgomerie,  D' Almeida,  and 
others,  but  one  by  one  they  fell  into  the  hands  of  China- 
men, who,  in  course  of  time,  replaced  the  gutta  trees  by 
other  more  remunerative  crops.  Dr.  Oxley's  plantation  had 
been  stocked  with  plants  from  the  forest  of  Bukit  Timah,  and 
was  therefore  supplied  with  the  best  kind  of  tree  obtainable, 
but  it  seems  that  some  of  the  other  plantations  were  supplied 
with  a  species  of  Hc\u  by  mistake. 

Out  of  the  plantation  of  4,000  trees,  established  by  Sir  Jos^ 
D'Almeida  at  Serangonp;,  some  adult  specimens  still  survived 
in  1888,  but  were  then  just  on  the  verge  of  extermination,  an4 
now  only  a  few  trees  exist  in  the  north  of  the  island,  and  their 
latex  is  used  by  the  Chinamen  for  adulterating  opium. 

The  Botanical  Gardens  at  Buitenzorg  received  a  number  of 
young  Isonaivdras  from  Singapore  in  1847,  half  of  them  being 
still  alive  two  years  later.  In  1883  two  of  the  remaining  trees 
bore  fruit  and  seeds  in  abundance,  and  in  February  of  the 
following  year  150  young  plants,  reared  from  these  seeds,  were 
planted  in  the  Cultuur  Tuin  of  Tjikeumeuh. 

In  1856  the  Buitenzorg  Gardens  also  received  2,000  young 
specimens  of  the  Niato  balam  tembaga  from  the  west  coast  of 
Borneo,  which  the  director,  Mr.  J.  E.  Teijsmann,  distributed 
to  three  different  places  on  the  island  of  Java  ;  from  two  they 
disappeared  again  in  the  course  of  time,  but  of  those  which 
were  sent  to  Purwokarta,  nearly  80  reached  maturity,  and 
although,  perhaps,  not  very  vigorous,  yet  ever  since  1883  they 
have  regularly  produced  seeds  which  have  been  found  most 
useful  for  propagation. 

In  1884  sever^  kinds  of  PaXaquium  as  well  as  Payevui  were 

Elanted  at  Tjikeumeuh,  and  amongst  them  the  Pal,  oblofigifolium 
rought  from  Padang  by  Dr.  Burck,  the  others  consisting  of 
Pal,  gutta^  Pal.  Treubiiy  Pal,  Bomeenae^  and  Payena  Leetii.  By 
the  lundness  of  the  director  of  these  gardens.  Dr.  Treub,  I  am 
able  to  show  you  a  photograph  of  the  PalaguiMm  sections,  and 

I  win  also  show  you  on  the  screen  a  copy  of  the  plan  of  the 
gardens,  on  which  I  have  marked  those  plots  and  added  the 
names  of  the  various  kinds  of  gutta  trees  which  are  cultivated 
there. 

In  the  year  1885,  an  experiment  garden  (Proef  Tuin)  on  a 
larger  scale  was  established  by  the  Dutch  Government  at 
Tjipetir,  in  the  Preanger  Regency,  at  an  elevation  of  about 
1,300ft.  above  the  sea-level,  and  extending  over  250  acres. 
Here  the  same  kind  of  trees  as  at  Tjikeumeuh  were  planted  ; 
and  I  can  show  you  the  photographs  of  two  of  these  plantations, 
taken  when  the  trees  were  about  five  years  old.  The  first  slide 
shows  the  young  Pcdamiium  gutta  trees,  planted  without  shade 
trees,  and  the  next  tne  Payena  Leerii,  shaded  by  tall  trees 
(Albizzia  moluceana)  planted  at  the  same  time. 

In  a  letter,  recently  received  from  Mr.  van  Eeden,  the  director 
of  the  Colonial  Museum  at  Haarlem,  he  tells  me  that  the 
Palaquiwn  trees  at  Tjipetir  bore  abundant  fruit  in  1895 — *.c., 

II  years  after  having  been  planted — and  that  they  are  now 
being  cultivated  on  a  still  larger  scale.  I  have  here  specimens 
of  guttapercha  obtained  at  Tjikeumeuh  from  trees  about  10  years 
old  tapped  for  experimental  purposes. 

Before  leaving  this  subject,  I  will  just  mention  that  some 
gutta  trees  were  also  grown  in  the  Government  Gardens  at 
Peradeniya  and  Henarateoda  in  Ceylon,  from  seeds  supplied 
from  Peiak  by  Sir  Hugh  Low  in  1882,  and  yielding  the  material 
known  as  Getidi  talMm  puteh  (probably  Diehopeis  polyantha, 
Benth.) ;  there   were   also  some   young   trees   of    the  kind 
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yi aiding  Getfth  sundek  (Payetia  LteriL,  Burck)  in  existenoe  at 
thftt  time  ;  however,  na  no  mention  ii  mftde  of  them  in  the  la«t 
report  on  these  garden^  I  cannot  My  whether  they  are  fttill 
there  now. 

PROFAajinoN  OF  Gl'tta  Tribji. 

It  has  varioosly  been  asserted  that  gutta  treee  cannot  be 
rearod  from  se«di,  but  t  can  aseure  you,  on  the  high  ftuthority 
of  Dr.  Treub,  that  thie  mode  of  propagation  is  quite  feaaiblef 
although  the  seeds  do  not  keep  their  germinating  power  very 
long  ;  and  a  more  certain  method  is  that  technicalty  known  aa 
**  maroottage/*  which  oonsists  in  burying  a  branch  of  the  tree 
in  the  ground,  allowing  it  to  take  root,  and  afterwards  sepa- 
rating it  from  the  parent  plant. 

According  to  information  obtained  for  me  from  a  Chinese 
gut ta- planter,  cuttings  from  old  trees  can  also  be  used  for 
propagation,  and  it  is  best  to  insert  them  into  a  cocoanut  to 
take  root  there,  and  then  transplant  them.  Young  plants 
reared  in  this  way  can  be  bought  at  Penang  and  Batavta  at 
50  cents  apiece,  Saplings  from  the  jungle,  vphere  obtainable, 
or  from  plantations,  are  alao  suitable  fur  transplanting,  and 
they  can  now  be  bought  in  Malacca  at  a  very  low  price.  Dr. 
Treub  6nds  young  plants  reared  from  marcottes  more  vigorous 
than  thope  from  seeds.  Grafting  is  declared  to  be  imposaible 
by  Mr  Ridley,  on  account  of  the  fungi  and  bacilli  which  attack 
the  plant,  M.  S^ruHas,  as  1  told  you,  took  the  old  Btools  from 
the  forest  and  transferred  them  to  a  nursery. 

COLLECnO^r   or  GUTTAPERCiLA    FROM   THJC    TrEE, 

I  must  now  tell  you  how  the  latex  is  obtained  from  the 
treea.  You  will  remember  that  it  is  contained  in  isolated 
receptacles  or  sacs,  chiefly  in  the  lower  parts  of  the  bark,  but 
also  in  the  leaves.  The  diagram  (Fig.  1)  shows  a  section  through 
a  small  branch,  a,  and  a  leaf,  b  and  c,  of  the  Palaq^Uum  gutta^ 
and  you  observe  the  numerous  latex  receptacles,  L,  in  the 
primary  and  secondary  bark,  P  B  and  S  B,  of  the  branch  aa 
well  as  in  the  pith,  P.  The  sections  through  the  leaves  show 
you  in  one  case,  &,  the  termination  of  the  two  latex  sacs,  and 
in  the  other,  <?,  the  course  of  one  of  them  within  the  imperfect 
cellular  tissue  or  mertiuhyma. 

Ill  order  to  get  at  the  latex,  it  is  therefor©  necessary  to  out 
through  the  bark  and  cause  it  to  exude.  The  practice  of  the 
J^lalay  getah -collector  is  invariably  to  fell  the  tree,  chop  off  the 
branches,  and  ring  the  bark  at  distances  of  12in.  to  18iQ.  all 
along  th<*  trunk.  The  milky  sap  soon  fills  the  grooves  cut 
into  the  bark,  and  with  the  better  kinds  of  trees  quickly 
ouaguJat^s ;  it  is  then   scraped  off  with  vbe  point  of  a  knife. 


use  a  small  axe,  called  a  ^^billiong/'     It  has 
blade  secured  to  a  wooden  handle  by  a  lashing  ol  vAliA.    lh§ 
branches  are  chopped  oil  with  the  piranjs  or  tlw  ^^^Uu  «l 
these  are  also  used  for  ringing  the  bark  and  SCTlMMg  of  lis  i 
getah.     A  collection  of  these  native  instrooMiiftSi  jirMMiiii  Is  j 
Kew  Gardens  by  Sir  Hugh  Low,  the   R4Mld«lit  of  ^Mik,  sal  | 
Mr.  Murton,  is  exhibited  here,  and  we  hare  pholaff«|ifes^tkiB  ' 
with  some  spedmena  of  wf>od  from  gutta  tree*  fomd  n  '^ 
They  will  now  be  projected  on  the  screen. 


SA] 


Flu.  I, 

I  lim  also  able  to  show  you  on  another  slide  tbe  way  w  w^kk 
the  Malays  use  these  tools  for  extracting  thejnsttft  iraai  tks 
trunk  in  the  western  parts  o(  Sumaira.  'His  im«p  *■ 
arranged  by  Dr.  Burck,  who  in  himself  in  the  ptetars  (Ki|t^  2^ 
Here  is  a  piece  of  the  trunk  of  a  gutta  tree  ol  respeeiiile  «i% 
and  about  60  years  old,  which  was  kindly  prescmed  Co  «ik   It 


k<i 


Flo.  2. 


L 


In  the  ease  of  inferior  trees,  the  latex  requires  a  much 
touger  time  to  curdle,  and  has  to  be  oollected  in  a  receptacle 
of  aome  sort,  a  cocoanut- shell  or  the  spathe  of  a  palm, 
for  instance,  placed  under  the  trunk.  The  latex  is  then 
takan  to  the  buls  and  gently  boiled,  either  by  itself  or  with  the 
addition  of  water.  The  material  obuinod  withovit  water  is  called 
a  "  goolio,"  the  other  a  •*  gutU  "  ;  but  the  two  kinds  are  mostly 
mixed  tgether.  Thi*  goofie  is  mure  comfiaot  than  the  guttn, 
Mid  it  has  a  dough  like  smell     For  felling  the  trees  the  Malays 


measures  over  40in.   in  ctrouaferaoee ;  parte  (rf  tt 

relished  to  show  the  structure  of  the  wond*     Aa  efrwn 
consulted  expressed  the  opinion  that  it  w^  iinifcJi|y 
muoh  use  as  timber,  which  Im  oontimff  fee  ibe  oi&on  •Sf 
in  soine  bodes. 
As  regards  the  quantity  of  solid  inilt»Mfdte 


adult  tree,  the  data  giren  are  very  eottii 
like  <  >xtey  and  Kogtui  give  as  the  avate 
Singapore  an4  Jdior  respectiveljr,  but 
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nodi  atti&ller  fij^ures.  Wray,  fnt  initauce,  obtain^  only 
2lb.  5oa*  of  fairly  clean  ^uttAperchii  from  a  Taban  merah  at 
te&it  lODyeai?  old^  and  25  H  II035,  from  a  Taban  puteh.  Burck 
obtaiQed  on  an  average  r»nly  lloz.  from  adult  trem  in  West 
Sumatra,  and  S^rullaa  13Joa,  from  a  giant  tree  felled  in  Pehang 
by  Dyaki.  The  yield  evidently  depends  greatly  upon  the  kind 
of  tree,  manner  in  which  it  is  bled,  the  season,  etc,^  the  milky 
■ap  being  naid  to  run  moAt  freely  directly  after  the  rainy  Bsaeon 
m  oirer.  When  the  tree  ia  wounded  without  first  being  felled, 
the  latex  fiawg  much  more  tardily  and  sparingly  and  ulto 
eoagtilatea  quicker.  The  output  i«,  therefore^  notably  b mailer, 
thifi  being  one  of  the  rea«ona  why  the  Malays  still  resort  to  the 
old  method  of  cutting  the  treeii  down  before  bleeding  them. 
With  c^aoutehouc  trees  it  is  different  ;  their  latex  is  muoh  thinner 
and  do^  not  easily  coagulate,  consequently  the  tapping  of  living 
Utes  m  the  usual  practice.  Trees  yielding  a  special  kind  of 
|Qtrapercha  (Balata)  likewise  contain  a  more  fiuid  milk-sap, 
iDd  here  tapping  ia  the  rule,  as  we  shall  see  in  our  next 
ktnre. 

If  we  accept  Mr.  Wray's  figure,  the  average  yield  of  an  adult 
pttA  tree  of  good  quality  is  about  S^lb.,  which,  if  anything,  is 
ifobably  too  high  an  estimate.  Taking  the  price  of  guttupercha 
t  3a.  6d.  per  pound,  the  value  of  the  entire  yield  of  a  tree 
otild  be  only  8s.  9d.,  and  it  is,  therefore,  not  very  Burprising 
lAt  tbe  Malay  collector  as  well  as  the  Chinese  dealer  triea 
ery  expedient  to  increase  the  amount  of  the  produce,  the 
rmer  by  blending  it  with  the  juices  of  other  plants,  ready  at 
kod  in  ilie  forest,  and  the  latter  by  recooking  the  materials 
lich  h&  receives  from  the  jungle,  and  mixing  them  with  bark, 
vdaat,  ground  sago,  etc. 

The  guttapercha  as  it  finally  arrives  on  the  market  ia  usually 
the  form  of  large  blocks  of  various  shapes— -cylindrical  rolls, 
ti&re  cakes,  flat  hottlea,  etc, — which  are  to  a  certain  extent 
ar&cteristic  of  the  district  whence  they  eome,  and  I  have 
oagbt  various  specimens  with  me  to-night  for  your  inspection. 
'metimes  the  native  collector  shows  artistic  proclivities,  and 
3u1da  the  guttapercha  into  the  form  of  birds,  alligators, 
&drup«ds,  etc.,  specimens  of  whicb  you  see  here.  They  are 
t  at  all  bad  productions,  although  by  no  means  the  best  I 
ve  seen. 

In  the  early  yeara  the  Malays  went  more  aerioualy  to  work^ 
d  made  a  number  of  useful  articles,  which  they  brought  into 
wn  for  sale,  such  aa  riding-whi|)s.  walking-sticks,  pait^,  j"g^ 
d  bsairifl,  and  so  forth,  and  Prof.  Solly  mentions  in  1846  that 
batch  of  lucb  sticks  had  then  just  been  received  at  Li^rerpool 
am  Singapore,  1  algo  heard  from  friends  that  in  the  early 
tiea  guttapercha  riding- whips  were  not  infrequently  met  with 
i  the  Qoiitinent.  I  am  able  to  show  you  a  number  of  theae 
tides,  which  were  sent  to  the  Great  International  Exhibition 

1351,  and  as  they  will  probably  not  exist  for  many  more 
^xn  I  bnd  them  photographed,  and  shall  show  yoti  the  result 
1  the  screen.  PleaiNj  observe  the  black  stripes  on  the  riding- 
hip  and  walkinnf-atick,  as  wall  as  on  the  basin  and  jug,  to  which 
have  alluded  before.  Also  pleaae  notice  the  shallow  tray  next 
tie  jug,  which  is  the  guttapercha  cover  of  the  tin  box  in  which 
)xley  sent  the  flowering  branch  of  the  Tstnian^ra  to  Sir  Wm. 
looker,  in  1847.  The  two  a  pa  ci  mens  of  wood  shown  on  the 
ihotogniph  are  from  the  Taban  merah  {Palaq.  fpdta). 

ChBMICAX  AnALVSIJI   of  GuiTAPIERCJfA. 

I  will  now  briefly  consider  the  chemical  composition  of  gutta- 
percha and  its  analysis.  The  very  first  specimens  sent  to  the 
^ngal  Medical  Board  by  Dr,  Montgomerie  in  March,  1843, 
rere  already  submitted  to  chemical  teats  by  Dr.  Mouat  and  Mr. 
r.  G,  Bcott.  They  tried  its  solubility  in  various  menstrua,  such 
m  water,  alcohol,  ether,  naphtha,  oil  of  turpentine,  etc.,  and 
inhjected  it  to  destructive  distillation.  From  their  experi^ 
nsnta  they  concluded  that  guttapercha  was  a  *^  variety  of 
aoutchonc,"  having  certain  remarkable  propertitjs  of  its  own, 
^f,  Edward  Solly,  who  examined  the  samplea  aent  to  the 
^ety  of  Arts,  as  well  as  some  apecimena  from  the  East  India 
louse,  received  by  him  through  Dr,  Rnyle,  read  a  paper  before 
he  Chemical  Section  of  the  British  AuSsociation  at  Cambridge 
n  June  25,  1345,  in  which  he  described  the  behaviour  of  gutta> 
ercha  towards  various  chemical  agents,  alkalies,  acids^  etc.. 
Eld  on  the  very  same  day  Dr.  Douglas  Maclagan  aent  a  com- 
I Boi cation  to  the  Royal  Scottish  Society  of  Arts  at  Edinburgh, 
I  which  he  likewise  dealt  with  the  chemical  properties  of  this 
tbstance,  and  gave  the  reRult  of  its  ultimate  anaJyeis,  which 
» considered  sufficiently  conclusive  to  justify  the  opinion  that 
ia  **  generally  the  same  as  caoutchouc."  A  short  time  after, 
ant  and  Soubeiran  found  that  commercial  guttapercha  con* 
ined  two  rednuoua  substances,  one  aolable  and  the  other 
soluble  in  cold  alcohoL  Adriani  and  Arppe  further  examined 
iSfle  rocinuouB  components,  and  the  latter  distinguished  quite 
Duniber  of  them,  some  being  crystalline,  others  amorphous. 
!te  chemical  analysis  of  these  resins  showed  that  they  con- 
ined  different  amounta  of  oxygen.  Pay  en,  in  1852,  came  to 
e  condofiion  that  purifled  guttapercha  contained  three  proxi- 
ate  components — vi^.,  a  substance  insoluble  in  cold  and  in 
sKng  alcohol,  which  he  termed  "  pure  gutta"  ;  a  crystal- 
le  wbite  resin,  soluble  in  hot  but  not  in  cold  alcohol,  which 


he  called  ^*  albane  "  ;  and  lastly,  an  amorpboQi  yellow  reeiQ 
which  he  named  **fluavile." 

Later  on,  Oudemans  and  von  Baumhauer  showed  that 
Pftyen's  pure  gutta  was  a  hydrocarbon,  having  the  compoaition- 
CjpH|,^  like  caoutchouc,  and  therefore  isomeric  with  oil  of 
turpentine,  and  that  the  resinous  oomponenu  mit^ht  be  repre^ 
Rented  bv  the  following  formolfie — via*,  albane  Cn^HiflO.  and 
tiuavile  Cj^^H^O,  Quite  recently,  Mr.  Otto  Oesterle  lubjected 
^uttaii^rcha  to  a  still  more  searching  chemical  analysis  in  ProL 
Tachiroh's  laboratory  at  Berne,  and  found  a  fourth  component, 
which  he  termed  "  guttane,"  and  of  which  he  gave  the  compo- 
sition, after  repeated  precipitations  by  alcohol  from  a  solution 
in  chloroform,  as  0  86^4  per  cent.,  and  H  12  per  cent.i  it  is,' 
however,  a  very  variable  aubatance,  I  myself  h^d  also  repeatedly 
noticed  the  preaence  of  this  substance  in  guttapercha,  but  have 
not  further  examined  it. 

For  albane,  Mr.  Oesterle  finds  the  formula  C^^Uj^O^.  ^nd  for 
fluavile  (CinHiHO)n  —that  is,  he  finds  more  oxygen  in  the  latter 
than  in  the  former ,  which  is  just  the  reverse  of  Oudemana' 
results.  My  own  analyses  gave  the  following  percentage 
composition  : 

Albane.  Fluavile. 

C=  7806percent ...,.,. C=  SO  79  per  cent 

H=   10-58       „           H-  11  00       „ 

0=^    10 "411        ,,             ..H.* 0=^  8-21        ,» 

lOOW        ,, lOO^lX*        ,, 

which  corresponds  to  the  formulio  :  albane  CjuHigO,  agreeing 
with  Oudemans'  results  ;  and  fluavile  C^HmOj,,  agreeing  neither 
with  Oudemans^  nor  Oeaterle'a  detemii nations.  The  composi^ 
tion  of  the  latter  resin  seems  to  vary  in  different  kinds  of  gutta* 
percha. 

(To  be  cotUitii*ed*) 


ELECTKIC    ELEVATORS,   WITH    SPECIAL   BEFER- 
ENCE  TO  THEIR  STARTING  AND  STOPPINa* 

BY   W.   C.    a    HAWTAYNE, 

I  suppoae  the  mod«>Tn  elevator  as  we  understand  it  owes  its' 
development  to  the  Americans.  A  nation  that  has  a  weakneaa 
for  31-stnrey  buildings  certainly  ought  to  show  people  how  to 
gft  to  the  top  floor  in  the  easist  way.  It  is  just  possible,  how^ 
ever,  that  when  things  have  settled  down  in  the  Far  East,  and 
China  has  been  opened  up,  we  may  find  that  the  Chinese  knew 
all  about  elevator*  3,000  yean  ago.  The  value  of  land  in  the 
heart  of  our  great  cities  is,  of  ooune,  the  reason  for  high 
buUdinga,  and  with  high  buildings  elevators  are  absolutely 
necessary.  In  London,  Manchester,  Liverpool,  and  all  our 
great  cities  the  elevator  has  become  a  necessity  for  the  business 
man  and  the  dweller  in  flats.  In  London  alone  there  must  be 
over  1,000  in  use  throughout  the  day,  and  allowing  5  h.p,  as 
the  average  siie  of  the  plant  required  to  wurk  them,  you  see 
that  there  is  something  like  5,000  h.p.  in  elevator  plant  to  be 
dealt  with-  The  first  electrically'driven  elevator  to  be  put  to 
any  praottcal  use  was,  of  course,  the  belt-driven  machine.  This 
consists  of  a  winding  drum,  on  which  the  lifting  cable  coila  or 
uncoils,  and  which  U  rotated  in  either  direction  by  straight  and 
crossed  belts.  Theae  belts  run  on  loose  pulleys  when  the  car  is 
at  rest,  and  are  shifted  over  to  an  intermediate  tight  pulley, 
when  motion  ia  required,  by  means  of  shifting  or  shipping  gear 
operated  by  a  rope  p?tS(iing  through  the  car  and  controlled  by 
the  car  attendant,  A  numl>er  of  these  machinea  can  be  seen  in 
our  workshops  and  factories,  the  countershaft  from  which  they 
are  driven  in  some  cases  taking  power  from  the  works  counter- 
shaft, and  in  some  cases  fr^^m  a  countershaft  driven  direct  by 
electric  motors  or  other  avaiUble  p  wer. 

When  you  consider  that  is  only  about  15  years  since  the 
electric  motor  was  realty  brought  out,  and  that  within  a  few 
months  it  was  actually  being  used  for  this  class  of  work,  you 
will  acknowledge  that  practical  engineers  aaw  at  once  bow 
eminently  suitable  the  electric  motor  was  for  this  claaa  of  work, 
and  that  they  lost  no  time  in  getting  it  to  work.  A  number  of 
these  machines  are  still  being  erected,  and  though,  of  course, 
they  differ  materially  in  design  from  those  first  constructed,  and 
are  greatly  superior  both  as  regards  safety  and  efficiency  to  the 
pioneer  machine,  yet  the  principle  underlying  them  is  practi- 
cally the  same.  It  was,  of  course,  apparent  that  one  of  the  first 
things  to  do  was  to  produce  a  suitable  starting  and  stopping 
arrangement  for  the  motor,  for  all  the  first  machines  had  motors 
that  ran  continuously*  It  was  necessary  to  insert  a  resistance 
in  the  armature  circuit  of  the  motor  to  guard  against  a  sudden 
rush  of  current  at  atarting,  and  in  order  to  control  the  cuttinif 
in  and  out  of  this  resistance  and  to  operate  the  main  switch,  an 
independent  hand  rope  was  provided,  operated  from  the  car  ^r 
from  the  various  landings.  In  aome  cases  the  armature  reaist- 
^nce  was  cut  out  by  the  direct  pull  of  the  rope,  in  others  by 
gravity,  the  hand  rope  releasing  by  means  of  a  cam  an  arm, 

*  Fap6r  read  before  the  Northern  Society  of  Eleotrioal  Engineers. 


694 


THE  ELECTRICAL  ENGINEER,  JUNE  3,  1898. 


which  in  fftlling  cut  out  the  difierent  idctions,  the  too  rapid 
tri^rel  of  the  arm  being  impeded  by  a  daah-pot. 

By  the  time  we  had  got  thuH  far,  it  was  of  oouree  seen  that 
tber«^  was  a  great  future  for  the  electric  elevator  as  a  pasMtiger 
ooDveyor,  but  before  it  could  be  put  to  this  use  a  decided  ftdvauce 
had  to  be  made  —what  would  do  for  factory  ui$e  would  not  do 
for  passenger  service .  To  begin  with,  the  loas  of  a  few  Beconds 
to  starting  and  stopping  would  be  fatal  to  the  UBofulness  of  an 
elevator  in  a  bustnes«  office*  the  jerky  motion  of  starting  and 
stopping  h}  means  of  a  ihiftiog  belt  would  not  be  tolerated^ 
and  the  safety  devices  were  crude  in  the  extreme.  An  elevator 
motor  must  be  able  to  work  instantly  with  a  fully-loaded  car, 
otherwise  no  one  will  be  bothered  with  it.  In  the  early  days 
of  motors  there  were  objections  made  to  starting  them  under 
load  ',  when  they  were  so  started  it  was  conBidered  neoeasary 
to  transmit  their  power  by  mean*  of  a  belt  in  order  to  give 
elasticity  to  the  system,  and  one  thing  that  hthd  to  be  done  by 
the  elevator  engineer  was  to  obtain  a  motor  with  a  sufficiently 
good  starting  torque,  and  genr  the  armature  direct  to  the  winding 
drum,  providing  tixed  brushes,  and  causing  tt  to  rotate  in  either 
direction  without  sparking.  With  such  a  machine  a  single  hand 
rope  was  all  that  was  necessary  to  do  the  work  originally  per- 
formed by  two  independent  rupee,  and  this,  of  course,  was  an 
advantage  not  to  be  lost  sight  of,  as  it  at  once  relieved  the  car 
attendant  of  a  lot  of  responsibility  and  eonaiderably  reduced  the 
risk  of  a  mishap. 

I  will  now  pass  on  to  describe  the  modern  passe uger 
elevator  as  it  has  come  under  my  own  observation,  and  I  think 
it  may  prove  interesting  if  I  describe  at  length  the  Otis 
machine,  this  being  the  one  I  am  naturally  best  acijuainted 
with.  I  consider  two  things  are  absolutely  necessary  in  a  well- 
deBigned  elevator— the  passenger's  life  must  be  safe,  and  the 
motor  must  be  free  from  any  chance  of  a  burn-out  or  serious 
injury^  1  propose,  therefore,  to  show  you  the  precautions  the 
Ods Company  have  taken  to  avoid  accident.  It  is  di^cult  for  me 
to  say  much  ab«iut  this  machine  without  laying  myself  open  to  the 
charge  of  favouritism,  but  I  am  sure  those  of  you  wlin  h^tve 
watched  the  progress  of  the  elevator  industry  will  be  the  first 
to  credit  them  with  being  the  pioneers  of  the  modern  electric 
elevator  in  this  country*  and  to  acknowledge  that  we  owe  much  to 
them  for  the  way  they  have  developed  it  and  pushed  forward  its 
merits,  encountering  by  so  doing  not  only  the  opposition  of  that 
olass  of  person  who  pooh-poohs  all  things  electrics],  sheltering 
himself  behind  that  time-honoured  phrase  that  **  electricity  is 
ttill  in  its  infancy,'"  but  also  the  sceptical — I  use  the  word  with 
hXl  good  feeling,  having  been  a  sceptic  myself  at  one  time- 
opposition  of  even  the  electrical  engineer.  This  sounds  rather 
a  dreadful  statement^  but  I  myself  have  known  one  of  our 
most  prominent  consulting  engineers  advise  his  clients  to  have 
a  hjrdraulic  elevator  in  preference  to  an  electric,  because,  he 
said,  ^*  he  could  never  be  persuaded  that  all  thuse  gimcrack 
arrangements  were  going  to  work  right."  Well,  let  me  describe 
the  Otis  machine.  It  consists  of  a  motor,  switch-box,  and 
winding  drum,  mounted  on  a  combination  bed -plate.  The 
motor,  which  is  iron  clad,  runs  as  a  shunt  machine,  but  it  pro- 
vided with  a  series  winding  to  give  a  greater  starting  torque,  the 
series  coil  being  out  out  io  the  manner  described  further  on  as 
soon  as  the  armature  has  acquired  the  necessary  speed.  The 
field  magnets  are  in  two  pieces,  the  lower  portion  resembling  a 
square  dish,  with  a  (Kile-ptece  sticking  up  in  the  middle,  the  top 
of  the  pole-piece  being  made  concave  to  give  clearance  for  the 
innature.  The  armature  winding  is  on  the  Eickmeyer  principle, 
mdh  ooil  being  wound  separately  on  a  former  and  built  up 
on  the  core,  so  that  it  is  a  comparatively  simple  job  to  replace 
an  armature  coil  at  any  time.  In  erecting  the  machine,  the 
lower  tield  coil  is  Brst  dropped  into  position  over  the  pole- piece, 
then  the  annature  is  got  into  position,  the  top  tield  coil  dropped 
on,  and  the  cover  which  carries  another  similar  pole-piece  is 
then  bolted  down,  the  whole  operation  of  building  up  or  taking 
apart  only  occupying  a  few  minutes.  The  winding  drum  is 
bK>lt#d  to  a  geared  wheel  with  gunmetal  teeth  cut  mathematically 
to  engage  with  a  worm*  wheel,  which  in  its  turn  is  coupled  direct 
to  the  armature  shaft.  The  worm-wheel  runs  in  a  bath  of  oil^ 
and  thrust  l>earingi  are  provided  on  the  drum  end  of  the  worm- 
shaft  and  the  commutator  end  of  the  armature  shaft  to  take  up 
any  end  play.  The  coupling  between  the  winding  drum  and 
the  geared  wheel  is  effected  with  loose  bolts  passing  through 
flanged  pieces  on  drum  and  wheel,  thick  rubber  washers  being 
provided  between  tlie  flanges  to  prevent  shock  at  starting  ana 
stopping.  In  some  of  the  larger  machines,  a  double  worm- 
wheel  is  provided,  driving  intermesbing  gears,  and  this,  of 
oourse,  does  away  with  the  neoeestty  for  providing  thrust 
bearings. 

Borne  makers  have  built  machines  in  which  the  winding  drum 
Li  driven  by  the  mot<:»r  through  ordinary  gear  wheels  ;  the 
worm  driving,  however,  is  obviously  better,  as  with  such  gear  a 
oer  ^mot  easily  run  away  in  case  of  a  failure  of  curreitr,  and, 
besides,  the  etlicienoy  is  v^ty  much  higher.  The  ctmpling 
between  the  annature  shaft  and  worm-^eer  is  abo  uied  as  a 
hakm  pulley.  The  motor  is  provided  with  self-oiling  licarin^ 
end  fixed  oarbon  brtishes.  Insulation  abounds  ;  the  motor  is 
insnUted  from  the  bed-plete,  the  switch<boi  from  the  motor,  the 


shipper  bar  from  the  switch-box,  and  tJtm  tm^  haHm^tJ  tia 

coupling  from  each  other,  the  brake  buid  iOflfjbif  w^tfte 
outer  rim  of  that  half  of  the  coupUlig  wliM  ie  kef«i  le 
the  worm-shaft.  Several  methods  of  operefinf  iW  oif  w  ff^ 
vided,  but  the  most  generally  used  is  e  eimple  lieiid  ropa^M 
passes  round  a  iihtpper  sheave  on  the  dnun  end  of  ite  mMSKltm  i 
to  this  is  bolted  the  shipper  ber,  conneelad  to  Um  mtiim  m 
** snapper'*  switch  in  the  switch-box,  whidi  kn  thm  ehm  el 
machine  is  bolted  down  on  top  of  the  motor.  Thm 
shaft  also  operates  a  reversing  dmm  in  tJ»e  ewitili^l 
changing  the  direction  of  the  current  in  Ihe  emietBl*  «n 
and  a  cam,  by  means  of  which  a  weighted  lev«r  m  Ml 
and  allowed  to  cut  out  the  reeistMiee  in  the  er  ' 
circuit.  Halfway  between  the  shipper  sheave  Aod  llw 
gear  a  lever  is  attached  to  the  shipper  bar  to  oi 
brake  band  on  the  coupling  referred  to  above,  end  li 
and  stopping  of  the  car  is  performed  in  the  foISovtBg  wejr :  Ui 


the  car  attendant  pulling  the  hand  rope,  the  diapMr  ibeefe  m 
turned,  carrying  over  the  shipper  bar.     Thb  fiat  lira  Um  Inke 


band  by  means  of  the  lever,  and  turns  the 

then,  as  the  shipper  bar  travels  further,  the  * 

is  thrown  in,  and  the  cutting*out  device  (or  ibt 

is  set  free.     In  order  to  stop  the  car,  the  baod  rope  te  p>IU  ■ 

the  other  direction  and  the  above  order  praedicaUy  tf evened,  mUf 

the  **  snapper  "  switch  breaks  the  circuit  et  Ottoe*  tiM 

motions   following.     The  device  for  cutting  oat 

resistance   is   simple   and   effective.     The 

connected  t^y  a  number  of  copper  segments,  ini 

other  by  mica,  and  resembling  a  soctaon  of  a  oi 

main   current  passes  round  a  solenoid*  the  eof#  ol  vhiA  ■ 

connected  to  a  pair  of  brushes,  which  ride  over  tlie  fiee  el  tliii 

''  solenoid  commutator,'*  as  it  is  called.     The  three  %opmtpmtm 

of  the  solenoid  commutator  are  connected  to  timee  lonraiiiM 

the  series  winding,  the  top  segment  being  aleo  oooiMflCed  le  Hi 

negative  terminal  of  the  machine.     When  the  velghled  IflMfc 

freed  to  allow  the  brushes  to  rise  on  the  solestoidueoMeMrtliB; 

the  solenoid  tries  to  hold  them  back  ;  the  reeull  it  lleii  ^ 

brushes  rises  steadily  but  rapidly,  cutting  out  all  the  rssfitsw*, 

and  then  the  series  held  until  the  top  segment  is  reeiflhed,  wlM» 

the    motor   is   running  as  an  ordinary  shunt 

should  the  car  be  overli>aded  or  the  motor  be 

way,  and  too  much  current  try  to  flow  tn  the 

the  solenoid  will  at  once  pull  back  the  brushee 

resistance  in  the  armature  circuit,  s&ving  the 

chance  of  injury. 

Another  device  is  also  used  by  the  Otis  OompMy  ott  MMe 
of  the  larger  machines.  This  is  known  as  the  **  msiliellr  iatk* 
pot,''  and  is  used  in  the  place  of  the  solenoid  vhea  e  ^eMry 
current  is  required.  Itreeembles  a  small  eeriee  djusmo  wfiAe 
two-p<jle  electromagnet.  The  armature  is  similar  to  the  oU* 
type  Siemens  **  H  "  armature,  except  that  the  wire  ie 
through  two  holes  insteed  of  being  wound  in 
armature  has  no  commutator  or  brushes,  but  is 
the  field  windings  by  a  tiexible  conductor  The 
backwards  and  forwards  through  an  arc  of  only 
connected  to  an  arm  carrying  brushes,  which  peee 
mutator  in  the  same  manner  as  with  the  solenoid 
tioned  above.  A  dssh-pot  is  provided  to  ptevei 
movement  of  the  brushes.  In  some  machines,  in 
the  ordinary  brake,  an  auxiliary  magnetic  sefeljr  bcilM  li 
vided.  This  is  not  in  action  as  long  ee  oiment  i»  en  IIm  Mi^ 
but  if  the  current  is  from  any  cense  ialMfiiplid*  tke  Indhe  ■ 
immediately  applied.  It  woold  ihne  be 
loaded  car  to  run  away  under  any  esreomilnoeift. 

Another  form  of  starting  device  has  been  eeiplofed  kf 
Otis  Company  with  j;ood  results,  the   maditnee  In  ' 
**  field    controlled "    in    opjxisition    to    the    ebcnre 
armature-controlled  machines.     The  swttoh*bas  im 
the  wall  close  to  the  motor,  and  b  eleotric^Uy 
the  motor  and  with  a  multiple  contact  switch  in  the  eur^ 
by  the  attendant ;  the  hand  rope  end  ihipoer  er 
done  away  with  and  a  magnetic  brake  en  plowed* 
of  operation  is  as  follows  :  On  the  enr  tviteli 
either  to  the  right  or  left,  according  to  th«  < 
to  travel  in,  pilot  lamps  in  the  oar  ere  tiRN||^  In  n  dali  wmi 
the  same  time  current  is  sent  to  the  Mfnillo  hnkm  •ad 
round  the  coils  of  a  heavy  double  sokadd  MiOMI  In  ibi 
box,  which  pulls  up  a  rodking  knife  evMi  (well  in  iw 
circuits  the  armature  ol  the  mseldn^)  end  mmm  It 
the  m^in  circuit ;  the  armature  ffeielnnoe  le  liMn  eet  ei 
solenoid  in  the  manner  alreedy  deeefited«  end  dM  < 
can  vary  the  speed  bj  moving  the  hendSie  of  llie  en 
so  cutting  reaistenoe  in  or  onl  ol  the  field  eifeidli 
handle  of  the  car  switoh  is  brought  heek  Io  tkn  necMi 
current  is  of  course  cut  off  the  swlteh  HUfneli  end 
magnet,  the  final  break  teking  place  iktonglh  Ike 
pilot  lamps,  which  momentenly shuw  bnghft  ;  e  belli 
open  the  main  rocker  switch  taking  enfffent  oat  of  Ike  i 
and  short-circuiting   the  armature  temitiwili     Tke 
Isver  held  up  by  the  brake  megnet  fellii  1 
operetion.     With  this  type  of  meokinsL  i 
ere  provided  on  Ike  draii  bf  mm/m  of  \ 
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reached  the  top  or  bottom  of  its  travel,  current  for  the  direc- 
tion of  travel  is  cut  ofi,  and  the  car  can  then  only  go  in  the 
reverse  direction. 

Another  type  of  starting  device  is  that  known  as  the  **push 
batten  control.*'  In  one  such  system  sets  of  three  push  buttons 
are  placed  on  each  landing  and  in  the  car  labelled  **up," 
''stop,"  and  "down."  The  operation  is  very  simple  ;  on  the 
"up"  or  "down"  button  being  pressed  a  small  current  is 
sent  through  a  relay,  which  closes  a  switch  in  the  circuit  of 
a  pUot  motor  geared  to  the  shipper  sheave,  and  doing  all 
the  duties  of  a  hand  rope.  As  soon  as  this  pilot  motor  has 
pulled  the  shipper  bar  over  far  enough,  it  is  automatically 
cat  oot  of  circuit.  When  the  car  is  travelling  in  one  direc- 
tion, pressing  the  button  for  the  other  direction  is  of  no 
use  till  the  car  has  been  brought  first  to  rest  by  means  of  the 
"stop"  button.  If  it  is  not  desired  to  have  a  car  attendant, 
an  automatic  stop  box,  with  stops  for  all  floors  except  the  top 
and  bottom  floors,  is  placed  in  the  car  and  contact- pieces  set 
in  the  shaft  at  each  floor.  Anyone  may  operate  the  car,  first 
presaiiig  out  the  contact  for  the  floor  he  wishes  to  stop  at,  and 
then  the  button  for  motion,  and  leaving  the  car  to  stop  when  it 
reaches  the  desired  floor.  This  is  effected  by  the  automatic 
stop  striking  the  contact-piece  in  the  shaft,  which  is  connected 
electrically  with  the  pilot  motor.  At  the  top  and  bottom  floors 
contact-pieces  are  also  placed  in  the  shaft,  and  engage  in  the 
Bsme  way  with  a  plate  on  the  side  of  the  car,  so  that  anyone 
forgetting  to  press  out  one  of  the  automatic  stops  or  to  use  the 
"stop"  button  cannot  come  to  grief.  If  a  car  attendant  is 
onployed,  the  automatic  stop  box  is  not  required.  When  the 
"  stop "  button  is  pressed,  or  one  of  the  floor  contacts  comes 
into  operation,  a  relay  current  closes  the  circuit  of  the  pilot 
motor,  causing  it  to  rotate  till  it  brings  the  shipper  bar  to  its 
normal  position,  when  it  is  automatically  switched  off.  With 
soeh  an  arrangement  as  this,  it  is  of  course  necessary  to  provide 
door  contacts  to  prevent  the  car  being  operated  in  the  event  of 
anyone  leaving  open  one  of  the  shaft  doors.  A  switch  is  also 
provided  in  connection  with  the  ordinary  car  safety  device  to 
eat  off  current  instantly  if  the  car  safeties  come  into  action. 
Aatomatic  door-locks  also  are  provided,  rendering  it  impossible 
to  open  any  door  except  when  the  car  is  opposite  that  door. 

The  latest  system  of  electric  control  used  by  the  Otis  Com- 
pany is  one  in  which  a  small  pilot  motor  is  also  used,  but  I 
rogret  I  am  not  yet  at  liberty  to  describe  it  fully.  It  consists 
of  posh  buttons  in  connection  with  a  small  pilot  motor,  actuat- 
iog  a  series  of  contacts.  There  are  two  forms  of  this  arrange- 
ment, in  one  of  which  two  buttons  are  used — one  for  the  up 
motion,  the  other  for  the  down  motion,  and  the  car  scops  auto- 
maticaUy  at  any  required  floor.  In  the  second  arrangement 
only  a  single  push  is  used.  No  relays  are  required  with  either 
form.  In  addition  to  the  push  buttons,  there  are  also  stops  in 
,  the  car  corresponding  to  the  various  floors.  In  the  one-button 
,  arrangement  the  stop  corresponding  to  the  floor  required  is 
pnaaed,  and  then  the  main  push  is  pressed,  when  the  car  com- 
I  mences  to  move  towards  the  floor  desired,  no  matter  whether 
I  it  be  above  or  below  the  car  at  that  moment.  A  single  push 
button  ia  also  placed  on  each  landing,  which,  when  pressed,  will 
call  the  car  to  that  floor,  automatically  stopping  it  when  it 
reaches  the  landing.  Whenever  the  car  is  in  use  the  pushes  on 
the  Tarious  landings  are  thrown  out  of  action,  so  that  it  is 
ioapoesible  to  interfere  with  anyone  who  may  at  the  time  be 
using  the  elevator.  Automatic  door  contacts  and  locks  are  also 
osed  with  this  arrangement,  which  is  one  that  is  especially  suit- 
able to  private  houses,  accidents  being  practically  impossible, 
and  the  general  arrangement  being  so  simple  that  a  child  can 
ose  it  with  impunity. 

I  think  I  ought  here  to  describe  the  various  safety  devices 
osed  on  the  ordinary  Otis  machine.  In  the  first  place,  slops 
are  of  course  provided  on  the  hand  rope,  so  that  if  the 
attendant  forgets  to  pull  his  rope  on  reaching  the  top  or  bottom 
of  the  shaft,  the  car  engages  with  one  of  these  stops  and  itself 
moves  the  hand  rope.  A  hand  rope  may,  however,  break,  or  a 
stop  become  shifted.  To  guard  against  this  the  drum  shaft  is 
eairied  well  out  at  the  gear-wheel  end,  and  a  solid  toothed 
wheel,  searing  with  the  shipper  sheaves,  is  then  keyed  on  ;  the 
wgnaimfer  of  the  shaft  is  threaded  and  provided  with  two 
fixed  nats,  both  of  which  are  shouldered,  and  an  intermediate 
timvelling  nut  with  a  double  shoulder,  so  that  as  the  drum 
taroM  in  either  direction  this  travelling  nut  runs  on  the  thread 
toiraida  one  or  other  of  the  fixed  nuts,  and  when  the  car  has 
reached  the  top  or  bottom  of  the  shaft,  if  the  hand  rope 
has  failed,  the  travelling  nut  engages  with  one  of  the  end 
nota,  and  a  train  of  wheels  carries  the  shipper  bar  back  to 
its  normal  position  and  shuts  everything  down.  The  ordinary 
Otia  goremor  looks  after  the  speed,  and  the  usual  safety  device 
takes  care  of  the  passengers  and  car.  By  these,  if  the  car 
sequires  too  great  a  speed,  or  if  any  rope  breaks  or  becomes 
ilaek,  wedges  are  driven  in  between  the  guide  shoes  and  the 
goidea,  and  tha  car  is  brought  to  rest.  In  the  electric  elevator, 
howerar,  there  ia  a  motor  and  winding  drum  to  look  after  as 
weD,  aad  fo  there  is  erected  doae  to  the  windins  drum  the 
'^abok  eaUe"  device,  in  which  a  small  grooved  puUey,  free  to 
tEavel  oo  a  diafti  ia  forced  against  the  car  ropes  joat  after  they 


clear  the  drum  by  a  heavy  weighted  lever.  To  this  lever  is 
attached  a  chain,  which  passes  over  idler  wheels  to  a  toothed 
clutch  on  the  drum  shaft  geared  to  the  train  of  wheels  already 
alluded  to,  and  held  by  means  of  the  chain  just  clear  of  a  simihur 
clutch  (the  teeth  of  which  are  cut  in  the  opposite  direction) 
fixed  to  the  drum  shaft,  and  revolvinff  with  the  drum.  Now,  if 
while  the  car  is  descendinff  the  ropes  oreak  or  become  slack,  the 
weighted  lever  of  the  "  uack  cable "  device  falls,  and  so  lets 
the  free  toothed  clutch  come  in  contact  with  the  revolving 
clutcb«  which  grips  it,  and  carries  the  shipper  gear  back  to  the 
normal  position,  shutting  down  everything.  Safety  fuses  are, 
of  course,  provided,  but,  with  all  the  above  precautions,  they 
are  more  ornamental  than  useful,  and  any  elevator  where  the 
motor  is  protected  by  fuses  is,  in  my  opinion,  an  insufferable 
nuisance,  and,  perhaps,  may  become  a  danger,  for  sooner  or 
later  the  exasperated  lift  attendant  will  put  in  a  fuse  that  is 
intended  to  last.  Modifications  of  the  hand-rope  device  are 
also  employed  by  the  Otis  Company  for  hich-speed  elevators — 
one  being  a  lever  device,  and  the  other  a  wheel  device — both  of 
which  operate  ropes  communicating  with  the  shipper  sheave, 
and  work  the  shipping  gear  in  the  same  way  as  the  hand  rope. 
Tension  springs  are  provided  on  these  ropes  at  the  top  or 
bottom  of  the  shaft  to  ensure  their  always  bemg  taut. 

I  have  only  had  an  opportunity  of  seeing  one  of  the  machines 
made  by  Messrs.  Waygood  ard  Co.,  but  I  believe  they  now 
make  some  of  similar  type  to  the  Obis.  In  the  one  in  question 
the  motor  and  gear  are  at  the  top  of  the  shaft.  A  two-rope  grip 
sheave  is  used  instead  of  a  winding  drum.  The  car  is  counter- 
balanced,  and  the  car  ropes  pass  over  the  grip  sheave  direct  to 
the  counter-balance  weignts — an  arrangement  I  do  not  care  so 
much  about  as  the  drum  wind.  The  grip  sheave  is  seared  through 
a  worm-shaft  coupled  direct  to  the  armature  of  the  motor,  and 
the  coupling  between  worm-shaft  and  armature  shaft  is  also  used 
as  the  brake  pulley.  The  motor  is  of  the  ordinary  two-pole 
kind.  The  starting  and  stopping  is  affected  by  a  hand  rope 
working  over  a  sheave  keyed  to  a  shaft  connected  with  the 
switch-box.  Midway  on  this  shaft  is  a  cam,  which  raises  by 
means  of  a  bar  the  brake  band  on  the  coupling  referred  to 
above.  In  the  switch-box  is  a  main  switch  and  a  reversing  drum 
operated  by  the  shipper  shaft.  At  the  end  of  this  shaft  is  a  small 
cam  holding  up  a  rack  and  pinion  device.  When  the  hand  rope 
is  pulled,  depressing  the  cam,  the  rack  falls  bv  gravity,  and  aa  the 
pinion  is  turned  a  pair  of  brushes  work  round  a  "roaiatance  com- 
mutator," cutting  out  the  coils.  I  am  not  aware  that  there  is  any 
means  of  reinserting  the  resistance  in  case  of  an  accident  to  the 
lift  attendant,  or  should  the  hand  rope  break.  Switches  are  pro- 
vided at  the  top  and  bottom  of  the  lift  shaft  to  cut  off  current  if 
the  lift  should  overrun,  but  unless  the  brake  is  also  applied  the 
momentum  of  the  car  or  balance. weights  might  well  cause  an 
accident,  and  if  the  car  should  stick,  and  the  hand  rope  should 
break,  the  motor  might  receive  far  more  current  than  would  be 
good  for  it.  Perhaps  in  the  discussion  a  fuller  description  of 
the  machine  may  be  given,  but  from  what  I  remember  of  some 
correspondence  that  appeared  in  the  Electrical  Review  a  year  or 
so  ago  the  above  description  is  practically  correct,  and  I  think 
the  arrangement  might  be  considerably  improved  upon. 

The  United  Ordnance  and  Engineering  Company,  better 
known  as  Messrs.  Easton,  Anderson,  and  Goolden,  have  recently 
taken  a  large  number  of  orders  for  electric  ele/ators.  The  prin- 
cipal feature  in  their  machine  is  the  winding  mechanism,  by 
which  the  disadvantages  of  a  many-grooved  drum  are  done  away 
with.  The  gear  may,  as  in  the  case  of  all  drum  machines,  be  placed 
either  at  the  top  or  bottom  of  the  lift  shaft,  or  even  remote  from 
it.  It  consists  of  a  motor  of  either  multipolar  or  two-pole  type 
driving  a  sheave,  usually  provided  with  eight  grooves,  through 
the  m^um  of  a  worm-gear.  A  slightly  smaller  sheave,  having 
four  groovea,  is  placed  either  above,  below,  or  to  the  aide 
of  the  winding  sheave  according  to  circumstances,  and  haa  ita 
axle  slightly  skewed  with  respect  to  that  of  the  main  aheave. 
Usually  four  wire  ropes  are  employed,  and  they  are  led  from 
the  cage,  either  direct  or  over  ffuide  pulleys,  first  round  four 
grooves  of  the  winding  sheave,  then  round  the  four  grooves  of 
the  smaller  or  cross-over  sheave,  and  finally  round  the  remaining 
four  grooves  of  the  winding  sheave  and  away  (over  guide  pulleys 
if  required)  to  the  balance  weight.  The  advantages  claimed  for 
this  arrangement  are  :  (1)  saving  in  the  space  occn^ed  by  the 
gearing,  the  length  of  the  travel  of  the  car  not  affecong  the  size 
of  the  winding  sheaves  ;  (2)  any  number  of  ropes  may  be  used 
to  suspend  the  cage  and  the  balance  weight  without  greaUy 
affecting  the  size  of  the  apparatus  ;  (3)  the  ropes  always  lead  off 
in  the  same  position,  and  do  not  require  space  for  lateral  travel 
as  when  a  drum  is  used  ;  (4)  the  car  and  counter-balance 
weights  being  all  in  one,  leas  rope  is  required  than  with 
the  ordinary  drum.  A  magnetic  brake  ia  used,  connected, 
as  usual,  in  parallel  with  the  shunt  circuit  of  the  motor. 
The  control  of  the  armature  resistance  in  the  machine  used  to 
be,  and  I  believe  still  is,  effected  by  a  centrifugal  governor, 
driven  off  the  armature  shaft  and  cutting  reaistance  in  and  out 
as  the  speed  of  the  armature  decreaaea  or  inereaaea.  I  have 
tried  thia  arrangement  on  small  aervice  eleratora,  bat  alwaya 
f  oand  it  tronblMome.  An  emergency  awitdi  ia  generally  fitted 
arruiged  to  break  the  main  oiieait,  and  ao  eaoae  the  ear  to  atop 
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if  by  any  ohanoe  its  motion  should  not  bo  arrested  at  the  end 
of  its  traTel  by  the  usual  stop  on  the  hand  rope.  As  the  com- 
pany have  the  contract  for  the  elevators  at  the  New  Brighton 
tower,  which  is  in  the  immediate  neighbourhood,  I  hope  we 
may  hear  something  more  of  their  machine  in  the  discussion. 
I  should  like,  for  instance,  to  know  what  would  happen  to  the 
winding  ropes  and  counter-balance  weights  if  the  hand  rope 
were  to  break  and  the  car  be  brought  to  a  standstill  through 
any  hitch  occurring. 

So  much  has  l^n  written  of  late  about  the  screw  and  nut 
machine  of  Mr.  F.  J.  Sprague  that,  although  it  is  a  distinct 
type  in  itself,  I  will  leave  it  out  of  consideration  in  this  paper. 

The  new  Central  London  Railway  some  time  ago  entered  mto 
a  contract  with  the  Sprague  Electric  Company  for  two  experi- 
mental elevators  to  be  pkced  in  the  shaft  of  their  Netting  Hill 
station,  and  these  have  been  done  so  well  that  I  believe  the  firm 
have  now  obtained  the  contract  for  all  the  other  elevators  on  the 
line.  These  cars  are  to  carry  from  12,0001b.  to  17,0001b.  at  full 
load  at  a  speed  of  from  150ft.  to  180ft.  per  minute.  The 
ffeneral  arrangement  is  on  the  lines  of  the  Sprague  ordinaiy 
drum-type  machine,  and  is  somewhat  similar  to  that  of  the  Otis 
Oompany  already  described.  The  motor  is  iron  clad  and  shunt 
wound,  having  its  armature  coupled  direct  to  a  double  worm- 
shaft  ;  the  two  driven  gear  wheels  do  not  intermesh,  but  are 
bolted  to  two  other  gears  which  do  intermesh  and  turn  the 
winding  drum.  The  starting  and  stopping  is  effected  by  a  pilot 
motor  worked  from  a  circular  switch  in  the  car ;  the  brake  is 
magnetic,  and  the  car  attendant  can  vary  the  speed  of  the  car 
by  the  operation  of  the  switch.  The  handle  of  the  switch  works 
against  a  spring  action,  so  that  if  the  attendant  lets  go  or  is 


Table  A.— Sun  Insurakcb  Com  pant,  Glasgow. 

Rise  of  car,  74ft.  Qio.     Speed,  170f6.     VolU,  220.    Car  deri^Mi 
to  carry  1,0001b. 


Load. 


1  man 

2  men 

3  „ 

4  .. 

5  .. 

6  „ 

7  „ 

8  ,. 


Weight, 


1491b. 

289ib. 

457ib. 

5971b. 

7571b. 

9111b. 
1.0511b. 
1,2251b. 


Time  in 


A^^ICostat  H, 
^°*P"-  per  B.T.U. 


up  24 
down  26 

op  25 
down  28 

op  26 
down  28 

up  26 
down  28 

up  26 
down  27 

up  26 
down  27 

up  27 
down  26 

up  29 
down  26 


1-6  I 
26- 

4- 
19- 


7- 
16- 

10- 
10- 

15- 
7- 

19 
6- 

26- 
2 

29- 
1- 


•0022 
CHi46 


Total. 


per  H.T  I 


I 


0061 
•0324 


0118 
•0268 


•0157 
•0169 


•02.31 
•0115 


•0302 
•0082 


-0413 
0031 


•05 
•0015 


'0468'i 

-0SS5     i 

-0376 

-0926 

-0346 

•U384 

*0444 

•0515 


•1925 
•IHMJ 
•163li 

•±3» 
-^575 


TABLE  B.— TESTS  OF  OTIS  ELECTRIC  LIFT  AT  12,  HILL  STREET,  W.,  NOV.  27,  1896. 


No.  of  Test 


Direction    « 

Load  (pounds)  

Travel  (feet)  

Time  per  trip  (seconds)  ...... 

Maximum  current  (amperes) 
Average  „  ,. 

Duration  of  current  (seconds) 
Energy  per  trip  (watt-hours) 
Cost  per  sinffle  trip,  at  4d, 

per  unit  

Cost  per  double  trip    

Average  current  from  meter 

reading  (amperes) 

Average    speed    (feet     per 

minute)  


1 

2 

Up 

Down 

648 

648 

.36-6 

36*5 

28  0 

22-0 

130 

110 

11-6 

3-0 

28-6 

23-2 

19  8 

5-6 

0-079 

0-0025 

01 

015 

12-2 

425 

78-0 

99  5 

3 


Up 
506 
36-5 
25  0 
120 
8-5 
27  2 
15*6 


Down 
506 
36-5 
210 
12  0 

40 
232 

7^08 


00624      0*0283 
00907 


10  2 
87-6 


5-4 
104  0 


Up 
336 
36  5 
22  0 
11-0 
6-6 
25-2 
112 


12 


Down 

336 
36-5 
23-0 
120 

6  5 
24  0 

9-27 


0-0448      0037 
01)818 


7  9 
99-5 


poshed  away  from  his  post,  the  handle  flies  back,  and  the 
dronit  being  thus  broken  the  car  comes  to  rest  at  once. 
The  duty  of  the  pilot  motor  is  to  complete  the  armature 
oirouit,  and,  by  means  of  a  revolving  arm  passing  over  faced 
contact-pieces,  to  cut  out  the  armature  resistance.  The  car 
attmadant,  by  moving  his  switch  to  contact  No.  1,  lifts  the 
brake  and  gives  the  machine  full  field  ;  on  the  second  contact 
he  starts  the  pilot  motor,  which  cuts  out  the  armature  resist- 
ance till  he  considers  the  car  has  attained  the  right  speed  ; 
he  then  comes  back  to  contact  1,  or  else  moves  on  to  other 
contacts  connected  with  a  resistance  in  the  field  circuit  of  the 
driving  motor.  When  the  handle  of  the  car  switch  is  returned 
to  the  normal  point,  the  revolving  arm  in  connection  with  the 
armature  resistance  is  returned  to  its  normal  position.  The 
machine  is  provided  with  a  slack  cable  device,  and  a  switch  in 
connection  with  this  device  opens  the  brake  magnet  circuit  and 
applies  the  brake  directly  anything  goes  wrong  with  the  ropes. 

1  had  hoped  to  give  a  description  of  the  Central  London 
Railway  machines,  together  with  some  figures  showing  their 
eflleienc^  at  various  loads,  but  I  understand  this  is  to  appear 
shortly  from  the  pen  of  Mr.  Sprague  himself.  It  will,  however, 
give  you  food  for  thought  when  I  say  that  at  full  load  the  actual 
efficiency  of  the  Netting  Hill  machines  from  motor  terminiJs  to 
lifting  ropes  is  as  high  as  70  per  cent.,  and  at  one-third  load 
50  per  cent.  I  append  results  of  tests  made  on  two  typical 
Otis  machines,  one  of  which  was  erected  nearly  four  years  ago 
in  an  office  at  Glasgow,  the  other  about  18  months  ago  in  a 
private  house  in  London.     (See  Tables  A  and  B.) 

This  lift  was  new,  and  would,  perhaps,  give  better  results 
after  working  for  some  time.  It  may,  however,  be  taken  as  a 
fairly  representative  example  of  its  kind.  The  latter  tests  were 
made  by  Mr.  H.  W.  Ravenshaw,  and  published  by  him  in  a 
paper  read  before  the  Institution  of  Civil  Engineers  in  March, 
1807.  The  tests  were  made  in  my  presence,  and  I  have  been 
given  permission  to  reproduce  them  for  vour  benefit. 

In  conclusion,  gentlemen,  I  would  draw  your  attention  to 
the  tremendous  strides  that  are  beins  made  in  the  elevator 
business.  I  have  seen  it  boldly  stated,  and  I  have  no  doubt 
it  is  true,  that  in  the  States  mote  people  are  carried  vertieally 


69 
95^0 


Up 

171 
36-5 
22-0 
100 

425 
24-0 

7-8 


8 


Down 
171 

365 

22-4 

ll^O 
7-5 

24*2 

12*68 


0-0312     0  0509 
0  0821 


5  75 
99-5 


9-20 
98-0 


9 


Up 

0 
36-5 
22^ 
12-0 

25 
23*4 

537 


14 


15 


1> 


Down 

0 
36-5 
24-0 
12-0 

9-5 
25-8 
1635 


Up 

3.16 

124-75 

16-4 

I  12-0 

•    6-5 

17^ 

I    8-3 


160 
.'i  5 
«4 


0  0214      0-0655    OilXe    yO 
0-0869  Oii|i»i5 


4-0 
99-5 


11-2 
91-0 


8-3 
90-0 


in  elevators  than  horizontally  by  street  cars.    When  the  dtctm 
elevator  was  introduced  here  makers  of   hydraulic  hfu  vist 
about  trying  to  prove  how  expensive  they  were  to  buy  tai 
to  maintain,   but  most  of  them  have  since   been  cooTertsi 
and    now    that    they  have    mastered    the    principles   of  tki 
machinery,   and    have  seen  the    immense   advaocai^  to  b 
obtained  by  the  use  of  electric  power,  they  have  startsd  aH 
the  field  themselves.     Some  of  the  machines  produced  ait  ngf 
good,  some  are  marvels  of  how  not  to  do  it.     1  was  called  u»  osi 
a  few  weeks  ago  in  London — it  was  a  case  where  the  W*«l 
tender  was  accepted — which  absolutely  had  not  a  food  ptisl 
about  it,  and  on  which  I  refused  to  travel.     A  spedfieataos  ki 
been  prepared  by  the  manufacturers  duly  setting  foctk  thrt 
the  machine  was  equal  to  any  of  the  more  exnensiTe  iiisifcisi^ 
and  would  be  provided  with  switches  and  all  toe  latest  motot^ 
ments,  including  resistance  in  the  armature  cireiiit  to  m  csi 
out  as  the  machine  acquired  speed.     The  ooDaulting  Mf*** 
was  satisfied  and  the  contract  made.      The  resistance  n  (te 
armature  circuit  turned  out  to  be  a  hand  anmngemeal,  i>i 
the  motor  now  has  to  run  continuously,  being  tluown  «a  If 
a  wonderful   friction    gear  ;    it  is  only  brought   into  bm  <■ 
the    *'  up "   motion,   and   the  car  drops  by   gravity  on  tki 
**  down "   motion,  acquiring   speed   at  such   a  pace  thit  thi 
shock  of  stopping  nearly  throws  the  pessengeti  oA  their  )y^ 
and    brings   in   the   safety  device   ncariy   ev«ry   tioM.     isl 
can  hear  the  noise  of  the  gear  wheels  (not  woras  geariig)  otf 
in  the  street,  and  the  whole  conatruction  of  the  maoliine  is  bsi 
A  great  deal  of  experience  and  thought  is  required  to  desiga  t 
first-class  elevator,  and  I  hope  many  of  you  will  take  the  snbfii 
up.     At  present  there  is  no  alternate-current  motor  that  I  kas^ 
of  that  can  be  used  in  this  connection.     This  is  an  snomsi 
drawback,  for  many  of  our  largest  towns  are  SQppli«d,  ss  |i 
know,  on  the  alternating  system,  and  I  have  penonal  knowMf 
that  many  orders  could  be  obtained  for  eleetnc  elevatoie  t 
these  places  if  the  machinery  was  forthooming.    Perhaps  dorii 
the  discussion  someone  may  be  able  to  show  ns  how  to  do  i 
I  had  hoped  to  give  you  more  data  with  ressrd  to 


efficiencies,  but  manufacturers  are  still  avecae  to  Hltin^  oshs 
know  too  mooh,  and  so  I  have  only  bem  Mm  to  give  yi 
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generalities.  Pata  tbat  I  have  been  promised  baa  not  ^et  oome 
to  bibod.  When  ic  does  I  may  tiud  a  means  of  commuDicating 
it  to  JOQ,  if  the  subject  is  of  sutficLent  interest. 


STARTER  FOR  GAS-ENGINES- 


We  illustrate  herewitb  Edmondion  and  Bawson^a  starter, 
for  which  great  advantages  are  claimed  because  of  the  three 
folio  wing  features  :  (1)  The  initial  impube,  bein^  delivered  on 
a  piston  already  set  ia  motion  (by  the  corapreaeiou  of  the  chftr^e 
by  the  pump},  ia  cumulative  in  its  effect.  In  other  words,  the 
primary  inertia  of  the  piston  baving  already  been  overcome, 
the  induence  of  the  initial  exploiion  upon  it  is  much  greater 
than  it  other wiae  would  be.  (2)  The  initial  charge  bei^g  com- 
pressed  by  the  pump,  the  initial  explosion  is  proportionately 
more  powerful  than  in  any  starter  working  at  atmospheric 
pressure.  Owing  to  these  two  features^  the  initial  impulse 
d^riea  the  running  well  over  tbe  &rat  cycle,  and  the  piston  is 
moving  at^^lily  when  it  receives  the  second  imptilie.  (3)  At 
the  alow  speed  of  starting  by  any  self- starter  the  proportions  of 
g&i  and  air  in  the  charge  drawn  into  tbe  cylinder  is  frequently 
Dotignitable  by  the  tube,  hence  tbe  extreme  difficulty  of  starting 
an  engine  by  a  single  initial  impulse.  In  the  Edmondson- 
Dawson  starter  this  difficulty  is  entirely  removed.  It  injects  a 
flame  into  the  midst  of  the  charge^  and  will  therefore  ignite  a 
mixture  so  badly  proportioned  that  the  tube  would  fail  to  fire> 


Hence^  by  this  itarter  ignition  is  certain  and  succeaaive  impulsea 
are  given  to  the  piston— the  engine  runs  in  spite  of  the  temporary 
failure  of  the  tube  to  hre  the  charge^and  thus  tbe  speed  is 
gradually  but  a u rely  got  np  to  a  point  at  which  the  tube  takes 
up  the  firing  and  the  starter  may  be  put  out  of  gear.  It  will 
be  seen  therefore  that  this  starter  has  the  same  effect  as  a  small 
i^uxill&ry  engine^  but  with  much  lesa  space,  complioatiQnf  and 
eoat. 

The  action  is  explained  aa  follows :  Tbe  engine  being  set  on 
the  **  explosion  stroke  ^*  with  tbe  gas- cock  turned  on,  and  with 
the  cr&nk  a  little  behind  the  top  centre,  the  starting  cam,  B, 
having  the  square  stud,  Q,  resting  on  its  nose,  the  exhaust 
valve  of  tbe  engine  being  set  open,  a  charge  of  explosive 
mixture  (gas  and  air)  is  pumped  into  the  cylinder  by  the  pump, 
7^  When  the  cyhnder  is  filled  with  explosive  mixture^  the 
Azhaust  valve  is  closed.  The  pumping  being  continued,  the 
obafge  is  slightly  compreased  till  it  propels  the  piston  slowly 
and  moves  the  cajn,  B,  forward  (clockwise)  till  it  drops  the 
roller,  P,  into  the  gap  of  tbe  cam  and  releases  tbe  lever,  M, 
the  spring,  R»  rotating  the  plug  of  the  ignition  valve  towards 
the  right,  ignites  the  charge  in  the  cylinder  and  propels  the 
engine.  If  the  pumping  be  still  continued  so  as  to  keep  tbe 
eonnections  between  thcj  pump  and  the  cylinder  full  of  explosive 
mixture,  the  revolution  of  the  cam,  B,  by  opening  and  closing 
the  ignition  valve  and  exploding  the  charge  at  the  proper  times* 
will  give  successive  impulses  to  the  piston,  increasing  its  speed 
until  tbe  ordinary  igniting  apparatus  takes  np  the  firing  and  tbe 
engine  is  efiectually  started.  The  starter  is  then  thrown  out  of 
gear  by  pushing  the  handle,  T,  of  the  lever,  M,  to  tbe  left, 
when  the  cateb,  U,  falls  down  and  holds  the  lever,  to  that  the 
tolleiv  Pi  st&nda  free  of  the  G&m,  B,  and  the  action  of  the  starter 


DEWSBURY  ELECTRICITY  WORKS. 


The  aecounta  of  tbe  Dawsbiiry  Corporation  municfpd 
electric  supply  station  up  to  March  31,  1898,  have  just 
cotne  to  hand.  We  give  below  tbe  revenue  account  and 
general  balanceabeet : 

Revenue  Aooopsrx. 
Dr.  Generation  of  Electricity.  £        »*  d. 

Coal,  including  carl affO    .........,,.,...,      £^332     6     7 

Od^   WAste,    w»ter,   and    engine  room 

BtO!e« 125  19    4 

Wages  at  generating  station 362    4    7 

Repairs  and  Maintenance* 


BuildingH ., 

Enginei,  boilers^  etc*,..... 

Othef  machinery, »... „ 

MHintenanee  of  battery 
M  ai  n  ten  an  oe  of  dy  namos , 
Sundries    „,„.„....,.....,.,, 


3 
4S 

5 

0 


15 
1 

16 
9 

14 

10 


Distribution  of  Electricity. 

Wages — mains    „.„,„ ..,*-.„  15  11  0 

Wagee — meter  tDBpectlng ...  6  18  6 

Repairs.... . 0  10  S 

Meter  repairs,  etc..., ...,.,,.. ,....p4.i..  .,.         20  16  4 


Attending  and  repairs 
Renewal  of  lamps  ..  ... 


Pcblic  Lamps. 


951  17    1 


43  16    t 


22  12 
3    4 


Lass  amount  refunded 


25  16 
20    0 


Eent,  ratee,  etc 

Management  Expenses. 
J.  B.  Mitohelli  manager 200 


5  16 
m  19 


Clprks  at  lighting  station. 
SuiUonery  and  printing    .........^t*..,... 

General  e^tabhsbment  charges   ...  .  *^ 

Expended  of  deputations  .. ....,„.»...... 

Rent  of  telepbone  .......................... 

Proportion  of  town  haU  joint  expendi- 
ture  ,.....„...,♦..,*,.,...,« 

Stamps  on  bonds   ....-....^...... 


75 

4t 

62 

5 


10  13 


306 
0 


Special  chargee— insurance  ,......,..,.  .  «, 

DJamond  Jubilee  illuminations    ..  .,,...., 

Balance  carried  to  net  revenue  accoont.. 


Cr. 

Sate  of  current  to  coneumers   .........«««*.«.. ...t^*, ..*... 

Lees  estimated  djacoyntfl £87    7    9 

Add      leakage      under  -  estimated, 

December,  1896 3    5    9 

Add  library  aecouot  written  off 67  10    0 


691  16 
IS  14 
79  15 

931  14 

0 
8 
9 
9 

£2,816  10 

£   s. 
2,662  17 

5 

d. 
4 

Leas  leakage  over-estlmatedt  June, 
1897 ....... 


158    3    6 

3  17  a 


Meter  rente,  etc,  £$4,  6«.  lOd.  :  less  irrecoverable, 
9s.  8d.     ,. .. 

Generation  of  electricity— lamp,  £IH  17e»  Id.  :  old 
iron,  £1.  17s.  6d.  ;  weigbiog* machine  proceed i^ 
£2L  Is.  8d.  ;  ase  of  room  for  elections  £S.  8^.  ; 
incidentals,  lie.  .. 

Management— Incidentals 


Loan  account   .«.,,......... 

Sundry  creditors 

Balance  due  to  tfeasurer 


Balance  Shei^. 
LlabUities. 


To  sarplas— 

SiokiDg  fund  accumntated £2,322  1§    7 

Sroree 7S    5  10 


154  5  10 

2,698  U 

e 

83  17 

2 

31  18 
2  3 

3 

6 

£2,016  19 

5 

£   a.  d. 

24,290  19  • 

6S1  14  10 

1,387  IB  1 

S6,3S0  12 

5 

2,396    1    5 
Less  deficiency  on  net  revenae  accoont       625    3    7 


Works  and  ex  tensions    .   .,*...>.>... 

SinkLne  fund  investment  acooant 
Storei^  in  hand.,.  ...,...,..........,«,.. 

Sundry  debtors    ....................... 

Electricity  supply  rents  owing   •. 
In  bands  of  manager  ..........«>.•,.. 


1,771     0    9 

£29,121  13    2 

£        a.  d. 

25,302    9  11 

1,722  18  7 

73    5  10 

923    1  a 

94  17  S 

5    0  0 

£3|,m  13    8 


w 


PORTSMOnTH  ELECTRICITY  WORKS. 


The  electric  ligbtiDg  accounU  of  the  borough  of  Ports- 
mouth have  juat  been  isauedi  from  which  it  appears  that 
the  amount  borrowed  has  been  £119,651,  and  the  total 
expenditure  up  to  March  31  last  £112,174,  78,  lOd.  We 
give  below  the  revenue  account,  balance-sheet,  and  state- 
ment of  elect ri>  ity  generated,  soId»  etc: 


Dr.  Generation  of  Elootricityi 

Coalf  or  other  fuel,  includinf;  dufH, 
carrUge,  unloading,  fttorjni;,  and 
all  expeoM  of  placing;  the  eame  on 

the  works  ,......,.,.. £2,621  12 

Oil,  wMte,  water,   and  engine-room 


Wa^M  at  generating  etatton    

ReMire  and  maintenance  aa  follows: 

BoildiDf^s   ....,,., ... 

Enffineci,  boilers,  dynamos,  exciters, 
transformers,  motors,  etc  ;  other 
machinery,  itiitruments,  and  tools, 
accamulatorfl  and  acceesoriea   ...... 


Lbu  received  for  old  material  . 


9^  18  4 

969  8  II 

51  13  5 


071  7  9 

5,314  I     0 
4  10  7 


|l 

r 


Distribution  of  Electricity, 

Kepalrs,  maintenance,  and  renewals 
en  maind  of  aU  clashes,  including 
materials  and  laying  the  same SU    7    2 

Repairs,  maintenance,  and  ronewali 
of  transformers,  meters,  switches, 
fuses,  and  other  apparatus  on  con- 
sumers* promisee  .. 599  10    4 

Cost  of  materiala  and  lamps  told,  as 
ptarrofUra  .,...,.. ..,.. 193  18     I 


Public  Lamps. 
Attending    and     repairs,     inctudiog 

matoriais  supplied   I,,"t89    9    6 

Renewal  of  lamps .  (U  13    0 


Rents  payable   .. 
Rates  and  taxeo 


Rents,  Rates,  and  Taxes, 

18    7     6 

.., 378  14     0 


Management  Expenses. 
Salaries—viz  :     Engineer's    depart- 
ment   728  19  8 

Accountant  and  clerical  staC 144  12  4 

Salary  of  collector 91  14  3 

Stationery  and  printing 44  6  5 

(ieneral  establishment  charges,....,..,  168  6  3 


Interest  on  ovoid  ♦aft 


Law  and  Parliamentary  Charges. 
Special  Charges. 


Total  expenditure........ 

Amount  c»rrlod  to  net  revenue  acoount 

Balance  to  next  acoouot  to  provide  for  bad  debts.. 


Cr. 
Bakanoe  from  iMt  account,  £46.  I9i.  lid.  ;  less  bad 

debts  written  off.  £20.  U.  ]i)'i. 

Sale  of  cnrreotat4id.  per  B.T.U.,  £10M1*  I*.: 

less  allowanoes,  £*2o.  4s.  9d »«.*.,..„.^..*....... 

Sale  nader  contract , .,.,.. , 

Public  lighting 

Rental  of   meters  and  other  apparatus  on  con- 

samers*  promises ., 

Sale  and  repairs  of  lamps,  arc  or  incandescent...... 

Sale  and  rs^iatrs  of  other  apparatus  ..................... 

Rents  receivable 

Fees  for  costing  meters,  16s  7d.  ;  pari  fees  from 

pupils,  £14.   188L  6di. ;   ehargtng  accumulators, 

£3.  12a.  ed 


CiaKKRAK  Bala Kci  Bin: rr. 
Br.  Liabilities. 

Capital  account— amount  rooeived   

Sundry  creditors ♦., 

Amount  due  to  treasurer  on  revenue  aceooet  ,. 
Revenue  account,  balance  at  credit  thartof  ..... 
Net  revenue  aeoooot,  balaaee  at  credit  thereof., 


s.  d. 


5,309  10    5 


1,006  15    7 


1,454 


397    2    0 


1.177  18  11 

U  15    4 

112    9    0 


Or.  Asseta. 

Capital  account — amount  expended  for  works  ...... 

Stores  on  hand  at  March  31|  1898:  coal,  £SS. 
16(i.  lOd.  ;  oil,  waste,  etc.,  £103.  18s.  fid.  | 
general,  £298.  17s  5d.;  lamps,  £80.  5s.  4d* 
Motors-stock,  April  1,  1897,  £69.  3s.  lOd.;  leas 
10  per  cent,  depreciation,  £6.  18«.  id*;  added 
during  year,  £2.35.  Os,  lOd.— £297.  6e.  4d 

Sundry  debtors  for  current  supplied  to  Mardi  !!« 
1898  ^..,... 

Other  debtors.. .**..♦.,. - ...,.♦.*. 

Balance  in  hands  of  treasurer  on  capital  aeeount... 


9.469 

13 

9 

6,750 

0 

0 

45 

9 

3 

iu.ni 


s.  dL 

7  la 


26 

10,833 

144 

4,645 


Sli    i    4 


11     3 

476  1$ 


Statement  of   Electricitt  GisKiUTxe, 

Quantity  generated  in  B.T.  units •..«..... 

I"  Public  lamps 

Quantity  sold    4  By  contract    ......  -  ........ 

\  Privatec^nsumersbymcev 

Quantity  usod  on  works  *^ 

Quantity  used  for  magnetising  current    .^•. 

Total  quantity  accounted  for »...<«*. 

Qaantity  not  accounted  for. ....^«.*..i*.w 

Number  of  public  lamps  ,^ ........... 

Total  maximum  supply  demanded  (kilowatle) 


^l»J66  U    4 


nmjm 


} 


41,fli 

141^419 

t,li4,W 


£16  265    3    0 


s.   d. 

18  I 

16    3 
3     I 

19  2 


381  15 

151  0 

5H  3 

4  0 

2 
7 
11 

19  7 

7 

£16.265  3 

0 

£    s. 

d. 

119,651  (» 

1,378  12 

4.296  19 

45  9 

38S  12 

0 
4 

2 
3 

7 

£125,755  13 

4 

PHYSICAL  SOCIETY* 


An  ordinary  meeting  of  this  society  was  beld  oa  Maf  27,  Ums 
Shelford  Bidwell,  president,  in  the  chair. 

A  pa()er  by  Bfesars.  Edwin  Xdaar  and  C.  P. 
Simple  Method  of  Reducing  Frtamatla  Spsetn " 
Mr.  Edfier.  The  production  of  interfersnee  baode  iii  a  \ 
spectrum  is  capable  of  furnishing  a  refereooe  spaetran 
be  employed  to  determine  the  wavelengths  correspoodiof  le  lie 
bright  lines  in  a  spectrum  of  a  metal  or  of  a  gas^  Tbe  salieA 
discuss  various  methods  by  which  such  bands  can  be  Cos  mad.  la 
their  final  experiments  an  air  film  between  two  plaae  |?arailei  gism 
plates  is  inserted  in  front  of  the  slit  of  tbe  spectromaler  ia  llw  paA 
of  the  incident  light.  Owing  to  the  ioterferenoe  of  xhm  i 
with  that  twice  internally  reflected,  bright  baade 
dark  intervals  are  obsorved  in  the  spectrum, 
bands  correspond  to  a  series  of  different  wavee,  wboee 
are  easily  determined  for  tbe  whole  ieriee 
them    are   known.     The   bands  are    much  improv  , 

silvering  of  the  two  internal  surfaces  of  the  glMa»  ll 
ha^  been  found  that  ordinary  plate  glass.  If  well  dbaan,  li 
good  enough  for  all  these  oxperimeots.  la  order  to  ail|aie  9m 
parallelism,  a  spot  of  light,  or  the  61amefit  of 
Ump,  is  viewed  through  the  silvered  surfaces.  A  loom  Inia  il 
images  is  generally  visible ;  these  must  be 
cideooe.  If.  now,  a  sodium  flame  is  looked  ai  I 
interference  bands  are  seen.  These  bands  most  be  acQwlaA  If 
pressure,  to  be  as  broad  as  possible.  An  arc  lamp  la  aaed  §m 
illuminating  the  collimator  slit.  The  aotbere  eablblted  the 
apparatus,  and  showed  photoffraphe  of  speoira  tcalai  wls<b^  " 
appropriate  wave- lengths  isaliErated  epoa  tbem  by  Ihia 
The  results  obtained  were  read  from  the  speetroiaeiar  ie  IN 
of  a  tenth  metre,  with  an  ordinary  pocket  lens.  A  limpla  gtapfcil 
method  enables  wave-lengths,  oorrespoodiag  to  aaraal  aoaabar  df 
spectral  lines,  easily  to  be  determined  by  iaepeomi.  Thm  pkai 
changes  introduced  by  the  silver  do  not  uTeo^  the  ftaal  leeulk 

PreL  Threltell  congratulated  the  aaUiore  oa  their  dtatsaff  ef 
a  method  that  would  greatly  redaee  the  laboar  of  ealSkraliag 
spectra,  and  at  the  same  time  give  such  accurate  reealta» 

Prof.  Beye  said  the  simplicity  of  the  apparatus  added  ffreallf 
to  the  value  of  the  method.     It  would  ieeia  10  hlia  beilv  if  Ib| 
slit  were  somehow  contrived  within  tbe  61ai  waea- 
definition  due  to  rays  falling  at  differeoi  aagiee  a| 

mator  object  gbas  would  thus  be  avoided,  aad  oaly  a  i 

the  glass  plates— I.e.,  the  slit— would  require  to  tia  i 

planes.     The  limit  of  accuracy  in  the  author's 

upon  the  collimator,  not  upon  tbe  optical  perf eoiioa  ol  ite  ( 

-^f  the  pKtes. 
Mr.  Bailer  pointed  out   that   previous  methods 

required  eaperwoeed  apectroeoopists  for  nu  ,  ^ 

the  new  meihod,  that  work  coald  oaeUj  ba  doaa^ 
Mr*  Mtfaar  said  that  by  putting  the  two  plalee  1 

front  of  the  slit  only  a  very  small  (lart  of  the  glaas  is  ooaemaA 

in  the  action.     light  ooadng  through  at  an  aogle  would  aea  teaak_ 

the  lens  in  the  colUmater. 
Prof.    Boyi,    vice-president^    ibeo    took 
Swiatea  read  a  paper  oa  ' 
raalatiea  ef  tMe  meatdaal 
In  the  discussloo  that  CoUowed  tbe  teraei  PV»^  < 

subject  at  tbe  Physical  Society  oa  Mareb  tS,  18BS,  Mr.  Afii 

had  suggested  that  in  tracing  the  eaaat  of 

SJCploring  mill  it  would  lead  to  simpler  leeulte  il 

made  of  some  light  conducting  subetaaoe^  for  la  ^ 

miea  iatrodooed  complications  by  retaining  iha  « 

Beye  thea  pointed  out  that  the  mioa  might  bo 

tube  baa  bow  beeo  made  by  Mr.  Wolit    Wltk 

vanes  so  placed  ee  to  be  oateldo 


AHwaairf 


I  iibiiM>    1^9^ 


behaves  in  a  maoaor  tla^Uu-  to  the  Bea-oeodaeeteg 
It  shows  a  greater  tendency  toasauiaea  poiitfoael 
electrostatic  induction.    This  reodecs  tt 
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Btartine,  but  when  once  under  way  the  mill  rotates  always  when 
excited.  Occasionally,  when  starting,  a  few  reverse  revolutions 
are  observed  ;  these  are  probably  due  to  electrostatic  influence 
and  momentum,  and  also  possibly  to  eddy  currents  in  the  residual 
eaaeous  matter.  But  it  is  found  in  all  cases  that  rotation  in  the 
direction  that  indicates  a  stream  of  residual  gaseous  matter  from 
anode  to  cathode  follows  the  reversal  immeidiately  after  one  or 
two  oscillations.  An  electrometer  connected  to  the  mill  through 
the  pivot  and  needle  point  shows  the  vanes  to  be  always  electrified 
positively.  The  results  are  confirmed  by  a  second  tube  with 
oblique  vanes.  The  author  concludes  that  at  very  high  exhaustions 
there  exists  a  molecular  or  atomic  stream  from  anode  to  cathode, 
which  carries  a  positive  charge  and  travels  at  high  velocity  outside 
the  opposite  catnode  stream. 

Mr.  J.  Onlok  asked  what  was  the  minimum  degree  of  exhaustion 
required  to  produce  these  results. 

ProC  Boys  said  that  the  experiments  gave  some  amount  of 
prokwbility  to  the  truth  of  Mr.  Campbell  Swinton*s  hypothesis, 
but  it  did  not  altogether  prove  the  mechanical  theory  of  rotation 
to  be  correct.  He  was  glad  that  the  chance  suggestion  at  the  last 
discassion  had  led  to  sucn  interesting  experiments  being  continued. 

Prof.  TlirelfUl  mentioned  that  Boettger  had  devised  a  method 
for  gilding  mica,  by  a  chemical  process,  that  was  much  to  be 
preferred  to  ordinary  gilding. 

Mr.  CUunpbell  Swlnton  said  it  was  necessary  to  exhaust  the 
tubee  as  completely  as  possible — to  a  point  where  it  was  only  just 
possible  for  any  discharge  at  all  to  pass  through  them.  If  the 
rotation  was  due  to  electrification,  there  must  still  be  some 
mechanical  process  whereby  the  charges  get  to  the  vanes — a 
stream  of  residual  gas  satisfied  that  condition. 

The  Vloo-Presldoiit  proposed  votes  of  thanks,  and  the  meeting 
idjoumed  until  10th  inst. 


COMPANIES'  MEETINGS  AND  REPORTS. 


WEST  AFRICAN  TELEGRAPH  COMPANY,  UMITED. 

The  thirteenth  ordinary  general  meeting  of  this  Company  was 
held  last  Friday  at  Winchester  House,  Old  Broad-street,  the 
Marquis  of  Tweeddale  presiding. 

The  Cludmuui,  in  moving  the  adoption  of  the  report,  stated 
that  the  gross  revenue  for  the  past  year  to  Dec.  31  last  amounted 
to  £64,7^,  showing  a  decrease  as  compared  with  that  of  1896  of 
£6,266.  This  was  to  be  accounted  for  by  a  falling  off  in  the  Cape 
joint-purse  traffic,  amounting  to  £1,693,  and  to  an  increase  on  the 
1068  on  exchange  of  no  less  than  £2,699.  This  loss,  which  had 
reached  the  enormous  sum  of  £11.602,  it  was  impossible  to  foresee 
at  the  time,  and  he  could  only  express  the  hope  that  thev  might 
iMve  seen  the  worst  of  it.  Another  reason  for  the  decline  in  the  gross 
revenue  was  the  increase  under  the  head  of  rent  of  cables,  amounting 
to  £1,874.  This  item  was  explained  by  the  interruption  of  the  cable 
between  Bathurst  and  St.  Vincent,  which  occurrea  simultaneously 
with  an  interruption  of  their  communications  by  the  East  Coast, 
compelling  them  to  divert  their  traffic  on  to  lines  not  belonging  to 
the  Company,  for  which,  of  course,  they  had  to  pay  rent.  The 
total  working  expenses  for  1897  amounted  to  £21,212,  or  an 
increase  of  £3,314.  The  principal  items  were  to* be  found  under 
the  head  of  salaries  and  wages,  travelling  expenses,  etc.,  all  of 
whi(^  were  affected  by  augmentation  in  the  number  of  their 
Btaff^  in  connection  with  the  introduction  of  the  duplex 
working.  They  were  partners  in  a  joint  •  purse  arrange 
ment,  by  which  they  received  a  percentage  of  the  Cape 
traffic  carried  by  either  route  on  the  understanding  that  they 
maintained  their  cables  in  a  state  of  thorough  efficiency,  so 
as  to  enable  them  to  carry  the  whole  of  the  East  Coast  traffic 
while  that  communication  was  interrupted.  Under  the  head  of 
endowment  assurance  fund  there  was  an  increase  of  £249.  This 
was  in  consequence  of  the  salaries  and  allowances  having  been 
brought  into  line  with  those  of  the  associated  companies, 
which  had  all  now  adopted  the  endowment  assurance  fund 
system.  The  expenses  attending  repairs  and  renewals  of 
cables  had  amounted  to  £18,780,  showing  a  decline  of 
£1,915  ;  but  although  there  was  this  decrease,  these  expenses 
were  still  abnormally  high.  This  was  due  to  the  unforeseen 
difficulties  which  they  had  experienced  in  the  seas  and  the  coast 
along  which  their  cables  were  laid,  and  more  especially  in  connec- 
tion with  the  Congo  River,  which  was  crossed  by  their  cable,  and 
which  bad  been  a  source  of  infinite  trouble  and  expense  to  the 
Company.  The  French  Government  continued  to  withhold  their 
annual  subsidy  of  £12,000,  the  arrears  of  which  now  amounted 
to  £32,416.  The  action  of  the  French  Government  in  this 
matter  was  due  to  a  difference  of  opinion  in  respect  to  certain 
danses  of  the  concession.  Being  extremely  desirous  of  settling 
the  matter  in  dispute  and  of  maintaining  friendly  relations 
with  the  French  Government,  they  some  time  ago  submitted  a 
proposal  to  that  Government  for  settling  these  differences.  It 
was  ooDceived  in  a  very  liberal  spirit,  having  regard  to  the 
intereete  of  the  debenture-holders  and  shareholders,  and  they  had 
reason  to  believe  that  it  was  acceptable  to  the  Government  although 
it  had  not  yet  received  the  confirmation  of  the  Chamber.  This, 
however,  wae  very  probably  accounted  for  by  the  recent  election. 
They  proposed  to  renew  negotiations  as  soon  as  matters  settled 
down  in  connection  with  the  new  Government,  and  they  hoped 
before  long  to  come  to  an  arrangement  which  would  be  satisfactory 
toaUpMT&i. 
ttr  Wnrw  IX  Mman%  eeconded  the  resolution,  which  ww  carried 


SOUTH  STAFFORDSHIRE  TRAMWAYS  COMPANY. 

The  eighth  ordinary  general  meeting  of  this  Company  was  held 

gesterday  at  Cannon  street  Hotel,  E.C.,  Mr.  W.  Somers  L. 
chuster  presiding. 

The  ChalrmAB,  in  his  speech,  said  he  was  glad  to  have  to 
present  to  them  such  a  favourable  report,  the  best  they  had  ever 
had.  The  total  expenditure  for  the  year  amounted  to  £29,378, 
the  balance  carried  to  revenue  account  being  £4,489.  In  accord- 
ance with  an  agreement  with  the  British  Electric  Traction  Com- 
pany, Limited,  the  old  debentures  had  been  paid  off  and  a  new 
issue  of  debentures  amounting  to  £50,000  had  been  made.  The 
uncertainty  of  the  renewals  for  working  by  steam  had  pre- 
judicially affected  the  working  of  the  trams,  especially  regarding 
the  coke  contracts  and  advertisements. 

The  report  was  adopted. 

The  auditors'  report  concerning  the  electric  portion  of  the  lines 
was  very  satisfactory,  no  serious  failures  having  occurred.  The 
traffic  receipts  increased  from  1163d.  in  1896  to  12*26  in  1897. 
An  improvement  is  also  shown  on  the  Darlaston  and  Mellish-road 
section. 

After  some  remarks  by  Kessm.  Dawson  and  BolT,  the  meeting 
concluded. 


HARROW  ELECTRIC  LIGHT  COMPANY. 

The  second  annual  meeting  of  the  Harrow  Electric  Light  and 
Power  Company  was  held  at  the  offices  adjoining  the  station  at 
West-street,  Harrow,  last  week,  Mr.  C.  Colbeck  (chairman  of 
directors)  presiding. 

The  annual  report,  which  was  adopted,  and  for  which  we  are 
indebted  to  the  Harrow  Oazeite^  was  as  follows :  **  During  the 
year  1897  the  equivalent  of  1,540  8  c.p.  lamps  have  been  con- 
nected to  the  Company's  mains,  making  a  total  at  the  end  of 
the  year  of  5,440  with  87  customers,  as  against  3,900  lamps,  and 
39  customers  at  the  end  of  1896.  To  provide  for  these  and  for  a 
Large  number  that  were  coming  on,  the  directors  found  it  necessary 
to  practically  double  the  station  and  provide  further  machinery  and 
plant.  The  station  is  now  capable  of  dealing  with  the  equivalent 
of  9,000  8-c.p.  lamps,  including  an  ample  reserve  plant,  and  there 
is  room  for  more  steam  dynamos  and  boilers  sufficient,  when  occa- 
sion requires  it,  to  bring  the  capacity  up  to  16.000  8-c.p.  lamps  or 
to  21,000  lamps  if  additional  boiler  room  is  provided.  The  share- 
holders will  have  seen  that  during  the  year  the  mains  have  been 
extendedin  various  directions — viz.,  down  Station-road  to  St.  John's- 
road,  and  up  that  road  and  round  Gayton-road,  along  St.  Anne's- 
road  to  the  laundry  there  ;  down  the  Roxborough-park  to  the 
Metropolitan  Railway  bridge  at  Pinner-road,  along  Mount-park- 
avenue  and  Mount- park-road,  and  down  Sudbury-hill  to  the  new 
convent  at  Sudbury-grove.  It  has  been  the  policy  of  the  directors 
to  extend  where  a  reasonable  percentage  on  the  outlay  could  be 
obtained,  and  while  all  the  extensions  are  already  paying,  some  of 
them  are  earning  much  more  than  was  originally  anticipated.  The 
total  cost  of  these  extensions  has  been  some  £4,000  Consumers 
have  freely  availed  themselves  of  the  privilege  afforded  them  of 
having  their  houses  wired  for  them  at  Installation  rents,  and  out 
of  the  87  customers  43  have  had  their  houses  wired  in  this  way. 
The  total  consumption  of  current  in  1897  amounted  to  50,109 
Board  of  Trade  units  This  produced,  with  meter  and  installation 
rents,  £1,730.  38.  3d.,  and  the  amount  would  have  been  consider- 
ably more  had  the  Company  had  the  benefit  of  some  large  installa- 
tions for  which  extensions  were  made,  but  in  respect  of  which  the 
benefit  will  not  be  derived  until  the  year  1898.  The  directors 
think  that  the  cime  has  now  come  when  the  Company  may  with 
advantage  work  the  station  themselves,  and  they  have  accordingly 
given  notice  to  terminate  the  present  arrangement  on  June  30 
next.  The  balance  to  credit  of  revenue  account  was  £513. 
128.  Id.,  or,  with  the  £29.  Is.  9d.  carried  forward  from  1896,  £542. 
13s.  lOd.  After  deducting  interest  on  debentures,  mortgagee,  and 
loans,  there  remains  a  sum  of  £204.  Is.  lOd.,  and  this  the  directors 

{>ropose  to  expend  by  carrying  a  further  £25  to  depreciation  of 
easeholds  account,  £8.  lis.  Id.  to  further  writing  off  the  cost  of 
the  working  contract,  and  £169.  2s.  towards  writing  off  preliminary 
expenses  in  accordance  wioh  the  desire  of  the  Boara  of  Trade 
auditor,  carrying  forward  the  small  balance  of  £1.  8s.  9d.  The 
directors  have  only  received  £10  each  on  account  of  directors'  fees, 
and  they  propose  to  let  the  remaindei  of  the  remuneration  voted 
to  them  by  the  shareholders  stand  over  till  1898.  It  has  been 
necessary  in  connection  with  the  extension  of  the  station  and  the 
mains  to  obtain  further  capital,  and  shares  have  been  issued  up  to 
£20,000,  of  which  some  £2,000  are  available  for  subscription.  All 
the  debenture- holders  have,  in  view  of  the  increased  value  of  their 
security,  agreed  to  the  issue  of  debentures  originally  fixed  at 
£7,500  being  increased  to  £10,000,  and  the  present  debenture- 
holders  and  shareholders  are  invited  to  subscribe  for  the 
additional  £2,500  debentures  and  the  shares.  The  directors 
have  from  the  first  been  anxious  to  reduce  the  price  of 
current  at  the  earliest  possible  opportunity,  and  would  have 
done  so  after  midsummer  last,  had  the  average  amount 
earned  per  lamp  in  the  Christmas  quarter  of  1896,  on  which 
the  directors'  last  report  was  based,  been  maintained.  Calcu- 
lating the  earnings  on  the  rate  now  shown  to  be  the  average, 
they  think  they  could  make  a  considerable  reduction  as  soon 
as  the  equivalent  of  7,500  8-c.p.  lamps  are  installed  or  applied 
for.  They  do  not  think  there  will  be  long  to  wait,  as  since  the 
end  of  1897  24  new  customers  have  been  connected  or  have  applied 
for  current,  with  a  total  equivalent  to  some  800  8-c.p.  lamps,  or  at 
the  rate  of  44  lamps  per  week,  the  current  consumed  during  the 
Lady  Day  quarter  recently  completed    being  20,382  unite,  as 


agiUfift  13,791  in  tho  oorreipondmg  qoftrfcer  !o  1897.  The 
dtr«clnr«  think  tbiit  the  reductioo  in  the  price  of  current  will  be 
beet  efleGt«d  by  the  system  known  ae  th&t  of  the  maximum  ami 
roinimuii]  charge  which  it  beint;  widely  introrluced,  an^  which  has 
workod  00  8iiccee«fully  in  Brighton  and  eltewbere.  The  directori* 
intend  to  circulate  a  Btntement  amoofr  coneumere  pointing  out  the 
advantagei  of  the  ayarenit  Meiara,  Colbeck  and  Bartlev  Denni^s 
retire  from  the  Board  by  rotation,  and  being  eligible  offer  thorn 
eelvee  for  re-eleotion.  Slessr?.  Jaok^on^  Pixleyi  Browning,  Uusey, 
and  Co.,  the  Company's  auditorB^  also  offer  themselves  for  re- 
election*** 

Mr.  Colbeck  and  Mr«  Bartley  Dennlw  were  re-elected  direotora, 
and  Meeers.  Jackeon,  Fix  ley,  Browning,  Hueey,  and  Co.,  of  5§, 
Coleman^treet,  were  reappointed  auditors. 


REUTER'S  TELEGRAM  COMPANY,  LIMITEa 

The  ordinary  general  mdoting  of  tho  Reutor'^  Tdlegram  Com^ 

Sany,  Limited,  was  held  on   the  25th  nh.  at  the  otiicea  in  Old 
ewry,  Admiral  Sir  .L  C.  1).  Ktky  presiding 

The  ChalnDAn.  in  moving  the  adoption  of  the  report,  ntated  that 
the  profits  for  the  1a%t  ye  Lr  we  e  £10,647,  a%  a^atnsv  £9  703  in  18^6 
A  earn  of  £5  277  ha«  been  place  1  to  the  reserve,  bringing  it  up  to 
£28,000,  of  whinh  £13,000  wa^  invested  in  their  building.  The 
w^r  between  Spain  and  the  LTiitel  3%atei  had  involved  heavy 
evpetiae,  but  they  hod  recouped  tboin^elvei  by  iacreased  aitb^icrip 
tlona  from  newspapers. 
The  report  wae  adopted* 


BRAZILIAN  SUBMARINE  TELEGRAPH  C0HPAf4Y. 

The  report  for  the  half  year  ended  Dec.  3l»  1H97^  states  that  the 
rovenue  for  thin  i>erio<l  amount^  to  £l(>ri,3(Ki,  and  the  working 
expensei  to  £26. 166,  After  providing  £3  200  for  debenture  interest 
and  sinking  fund,  and  £1,353  for  income  tax,  there  remains  a 
balance  of  £(iH,580 ;  to  this  i«  added  the  sum  of  £7/221  brought 
forward  from  June  30  laiit,  making  a  total  of  £76^01.  In  com- 
memoration of  her  Majesty's  Jubilee,  and  of  the  twenty  fifth 
anniversary  of  the  foundation  of  the  Company^  a  bonus  has  been 
granted  to  the  stall  amounting  to  £4.139.  Firat  and  second 
interim  dividends,  amounting  to  £39^000,  have  been  paid,  and 
£25,000  transferred  to  the  reserve  fund,  leaving  the  sum  of  £8,662 
to  be  carried  to  the  next  account.  Negotiations  for  closer  work- 
ing  with  the  Western  and  Brauiliau  Telegraph  Company,  Limited, 
have  been  in  progress,  and  an  agreement  will  shortly  be  submitted 
to  the  shareholder 8. 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES. 


CONTRACTS  OPEN. 

Hammeramltli.  —  The  Vestry  inyjie  tenders  for  the  supply  and 
erection  of  a<lcliLiotml  uieotrioa]  plant.     Tenders  by  June  8. 

Ba*3r  St.  Sdmtmda. —The  Town  Council  invite  tenders  for  the 
aapply  and  erection  of  electrical  plant.     Tenders  by  June  13. 

Bngr*— The  ComroisaionerB  invite  tenders  for  the  supply  of  the 
mibtcrials  required  at  their  electricity  works  for  the  ensuing  year. 
Taodara  by  June  6. 

Smrtford.— The  Corporation  invito  offers  for  a  lease  of  their 
•Iwstric  lighting  order.  ParticuUni  may  be  obtained  of  Mr.  T.  J. 
8 w order,  town  clerk. 

Kdlaburgli.  — The  Council  invite  tenders  for  the  wiring  of  the 
police  chambers  (about  HKl  lamps).  Tenders  by  Uth  inst.  For 
particulars  see  advertisement  columns. 

Tya^nmsiiti.— The  Corporation  of  Tynemouth  are  prepared  to 
receive  tenders  for  steam  dynamos,  balancer,  and  booster,  etc. 
Tenders  by  20th  inst.     For  particulars  see  advertisement  columns. 

St.  Paiioras,— The  Vestry  invite  tenders  for  oondeosing  plant, 
ateam- pipes,  eto«  for  the  Regent's  Park  generating  station,  4T» 
8taiibope*etreet,  N<W.  Tenders  by  14th  inst.  For  particulars 
•ae  adverUaeoaent  columns. 

BniM#l9.— The  Piovincial  Government  will  let  by  public  tender 
on  the  10th  inst.,  at  I0..*k)  a,m.«  the  contract  for  an  electric  initiilU 
tioo  at  the  Royal  Ltbrarv,  Brussels.     The  estimate  is  13,906  29fr, 
and  the  deposit  required  is  l,400fr. 

BiOford.— The  Electric  Light  Committee  of  the  county  borough 
itiviia  tenders  for  accumulators ;  motor  generators,  balancing 
niAohinery,  and  boosters ;  switchboards ;  cables ;  alternating 
current  transformers*     Tenders  by  June  6. 

SeatluuapilOB.—The  Corporation  invite  tenders  for  the  supply 
and  erection  of  cast  irun  and  wrought  steel  lamp  columns^  arc  and 
Ineaodeaoent  lamps,  automatic  switches,  and  tittings,  for  par* 
tieulars  of  which  refer  to  our  advertisement  colu tuna.  Tenders  by 
20tb  inst. 

Itadms.— The  Secretary  of  State  for  India  in  Council  announooa 
lil»fe  the  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
■ngineer  for  Irrigation,  Madras,  for  the  utilisation  of  water 
pow«r  of  the  Perfyar  Lake  hM  been  extefided  from  Got,  31,  H97. 
to  July  1,  1898. 

Wiktford.  — The  Council  invite  t«odere  for  the  erection  of  an 
eleetrir  light  station  adjoining  the  new  sewage  works  at  Wat- 
ford. 8|>ecifioaiiQoe,  etc.,  may  be  obtained  from  the  architects, 
Memrs.  «ianloci,  Lowiher,  a&d  (^untoo,  Fiusbury  HoueOi  Bloro- 
fi«ld«atreet,  E.C*    Ttodera  bj  Joao  S, 


Benmemoiitli  —The  Corpora^iaQ  incite 
lamps,  incandeiKsent  I&mpe,  wiring,  switch boaj^di^ 
dynamo,  etc.     Specification,  etc.,  can  be  oblaloid  vt  tl 
engineer,  Mr.  F.  \\\  Lacey.  M.LC.E,.  proirfcded  £L  H. 
previously  deposited  at  hix  office.     Tendeni  by  Jmmm9^ 

Qlaagow«— The  Corporation  invite  t#nd«rt  lor  (Ijtb* 
electrical  meters  for  a  period  of  12  mofithe  ffom  diMol 
of  olfdr,  and  ('2)  providing  and  erecting  ooodeDeiiv  ptoft  •£ 
new  generating  atation.   Port  DandiU,  for  ptumnUmn  ml 
refer  to  our  advertisement  columna.     Tendcf*  by  18Mb  lp«^ 

Grade  (Provfnoe  of  Orrlede,  Spaiii).  — A  , 
of  tenders  will  take  place  on  June  5,  at  t^  f^ia**  f*tf  ^  (piMii^ 
electric  lighting  installation.  The  dapoajt  r^quirtd  to  ^000  |iaaiaa. 
The  installation  to  comprise  65  incandeaomi  limipe  oi  li  C;|l«  l«t 
of  10  c.p.,  and  two  arc  lamps  of  1,500  c.p.  Tba  oooMMi  wtt  li 
for  30  years. 

Cape  Celofiy.— The  Town  Council  of  Ela«t  L^odom,  CtpB  Colaaf, 
is  prepared  to  receive  tenders  for  the  erection  of  birtitif  amd  lie 
supply  of  electric  lighting  machinery^  electric  I nwiOiWb  p^Hi^ 
r&tla,  etc.,  and  for  their  maintenance  for  aix  monlJaa  trommm^^ 
tion.  Full  particulars  will  be  found  in  our  advertisMBiiMift  waltmmm^ 
Tonder(<  by  June  28. 

Belteat.— The  Harbour  CommiaetoiMfi  ivrito 
supply  of  three  belt-driven,  eonttnnoQe^orfW)!^ 
dynamos,  capable  of  giving  15  amperes,  2,850  volla,  si  a 
not  exceeding  8iK>  revolutions  per  minute  for  IS  homrm'' 
running,  without  undue  heating,  Speeiflcatieoa,  oie.*  — y^  ii 
obtained  from  the  harbour  engineer,  Mr.  Ci.  F.  L.  0&m*  Tmmmi 
by  June  6. 

London,  S,W.— The  London  County  Goanc  11  tarito  immimmim 
supply  of  engines,  dynamos^  accumulatora,  cwticbboaids,  Urn 
feeders,  distributors,  and  service  mains,  and  all  •oeMOoriH^  tski 
6xed  complete  in  buildings  at  the  Croaeneea  ostlall  vorte  wmm 
Erith,  Kent.  Specifications,  etc.,  may  btt  obtMmd  si  ^kmEffl^ 
neerV  Ddpartment,  County  Hall,  Sprioip-ittfdinBi  &W^  if 
paymontof  £1,  to  be  returned  to  bona  fidb  Itwlmfa.  IwHi 
by  June  21. 

KliigatoB*oB-TliAaMfl.~Tbe  Comimttee  of  ibo  Ki 
Tbame«  Workmen's  Club  and  Institute  invite  iffodon 
6tting  up  of  an  ir^i^tAllation  for  electric  light  at  thoii'  dttb 
Fairfield -road,  Kingston -on -Thamee.  SpedficAtioaa,  Ml  . 
obtained  at  the  ofiioe  of  the  Consolting  Eogttft««r,  CkeUk  Mb^ 
Works,  Down  Hall-road,  Kingston,  beeweeo  10  auCB*  mad  S  ^w^ 
on  deposit  of  £1,  which  will  be  returned  on  rooei|3«  of  a  beao  iii 
tender.     Tenders  by  June  6. 

London.  SK.— The  Electric   Lighting  Commiuoo  of  t^  ^«^ 

of  St.  Mary,  Newington,  invit*  tender*  ''^'^  '*'^  ''^PP'y 
of  engines,  generators,  and  public  lig^  '^   lor  tkmYi 

electric  lighting  station  in  Ponrose-Ptr  vortli. 

tions,  etc.,  can  be  obtained  at  the  offices  of   tibtt  oofiaoocti^  Mi 
Kincaid,   Waller,   and   Manvilte,  2!»,  GrtMU  G(JOnei  rtfoal^  1 
minster,  on  payment  of  a  fee  of  £5.  59.,  whieh  »um  w^  ba 
on  the  receipt  of  a  bona  tide  tender.     Tenders  by  Jcina  ft. 

TaoAioa.  —The  Corporation  invito  tenders  for  Iba 
erection  of  (Section  A)  certain  engines  and  alloma4or« 
existing  alternators,  and  exchaufie  ol  tranaformafa  ;  (B) 
and  alterations  and  additions  to  hieh-teaaioa  ewiiobboatd, 
fications,  etc.,  to  be  obtained  at  the  Municipal  BalWtiffe, 
or  at  the  offices  of  the  engineers,  Meeara,  Kiaoaid,  Wallv, 
Manvilte,  29,  Cireat  George-street,  Weetmiastor.  oa  fiayaMai  d 
a  fee  of  £3.  3^,.  which  sum  will  be  rotttmod  on  raooqyi  ol  a  tam 
fide  tender.     Teodens  by  June  ft. 

London,  S.W.--The  London  County  Coaiiell  iavito 
providing  and  tiling  cables,  wirei*   c^ndaetor*^ 
brackets,  watertight  and  otK  lutaaa,  laai 

switches  and  switchboards.  't»arda.   I 

etc.,  which  may  be  neeeseary  t^t  vti«j  itKuUntf  bjf 
CrosAnees  pumping  etatioo  and  worka  aoar  K*'  ' 
cations,   etc.,    may  be  obtained   at  tlia   Boglaav't 
County  Hall,  Spring -gardens,  S,W.,  upon   pairmoat  of 
will  be  returned  to  bona  Hde  tenderers,     Tondore  hf  J 

Co¥onts7*— Th«  Electric  Lighting  Comiaittao  latrlta 
the  electric  mains,  switchboards,  arc  lampSi  pooM.  mmlk 
(Section  A)  high-tension  feeders  on  a  soUd  vy^leoi^aaid 
armoured   disirihutor«,    laid   and  jointed  compjeta  ( 
covered  cables  will  not  be  considered) ;  {Bi  sap^y  mm 
switch-gear,  etc.,  in  substations ;  (C)  pabUe  affe  Hgbiing 
40  alternating  arc  lampe,   poet#,  IranaloraMfa,  ot«L}s  Mm 
bound  op  in  one  specifioaiioa.     Tooderars  ato  «l  liban y  ta 
for  the  whole  or  for  either  aaoikifi  saparalaly.    OywiJualliii 
may  be  obtained  from  Mr.  Gilbart  S  Ram,  oily  alactrinal  «m 
Coventry.     Tenders  by  June  7. 

VUHorla  (AaatraUt].  ^Teodars  ara  Uiviiad  hf  Ite  CosmA  <i  ] 

the  city  of    Hnwthorn   for   the  aapply  aad   jiooMfla,  or  far  li»| 

supply  only,   of  :  (Section   A)  baildinft  oalf  i  IB) 

heater,  pum^is  ;  (C)  engines,   dynamoa,  awkolilioard, 

mains,     transformera,     aietaia»    ata     bam,    iiaalati 

ioatnamenc«  ;  {U)  aa|iply  of  peim  mnA  iMr  araoHna  i 

the  plant  for  three  yeaiw.    8Liocifl<%ia<m«  m»^  tarmm  oi 

be  obtained  at  the  office  of  r  Vlflnriia. 

Ceoeral    Sir    Andrew    Cla^ 

Victoria  street,    Westminster,    Londoiw    iLV\\ 

£L  Is.,  which  will  bo  returned  en  reoeiiit  of 

Sealed   tendara,  andonad   *'TMMlar  fa 

addreiaad   to  tba  Slajfor  of   flawfibOfttt  Vhtori^  Ai 

June  24,  at  5  p*i&. 


c  vipaosna.  i^vs^- i 
^    pi    |*>3riMat^ii| 
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RESULTS  OP  TENDERS. 

fltfc. — The  Harbour  CommissioDers  have  accepted  the  tender 
I.  Allen,  Son,  and  Co.,  Queen's  Enf^ineering  Worke,  Bed- 
>r  the  supply  and  erection  in  the  electric  light  Btation, 
m  Basin,  Belfast,  of  three  compound,  two-crank,  self- 
biDcr,  single- valve,  quick-revolution  vertical  engines,  each 
>  of  developing  70  h.p.,  with  a  steam  pressure  of  1301b.  per 
inch. 


BUSINESS  NOTES. 


«m  and  Brazilian   Submarine  Telegraph  Ck>miMA7.— 

ffic  receipts  for  the  past  week  were  £3,077. 

B. — The  members  of  the  Electric  Lighting  Committee  paid 

>f  inspection  to  Dewsbury  and  Bradford  on  Friday  last. 

Aon. — The  additional  loan  of  £10,700  for  electricity  works 

sns  has  been  sanctioned  by  the  Local  Government  Board. 

«. — The  Town   Council   have  resolved  to  retain  Prof.  J. 

son's  services  for  preparing  a  scheme  of  electric  lighting 

we. 

rldi^  Wells. — We  understand   that    the  year'f*    electric 

r  accounts  will  show  a  surplus  up  to  March  31  of  close 

J,  400. 

;t. — The  Local  Government  Board  electric  lighting  pro- 
order  relating  to  Ossett  was  confirmed  last  week  in  the 

>f  Commons. 

. — At  the  last  meeting  of  the  Town  Council  the  Mayor, 

an  Marvin,  J. P.,  promised  that  the  question  of  the  electric 

ould  not  be  lost  sight  of. 

lebone.  —The  Board  of  Trade  have  issued  a  provisional 

Qpowering  the  Vestry  to  supply  electricity  for  public  and 

purposes  in  their  district. 

L— The  Town  Conticil  have  adopted  the  electric  lighting 

of  Mr.  J.  Foster,  and  have  decided  to  apply  to  the  Local 

nent  Board  for  £10,000  for  the  purpose. 

ondsey. — The  Board  of  Trade  have  issued  a  provisional 
the  Vestry  empowering  them  to  supply  electricity  for  all 

ind   private  purposes  throughout  the  whole  area  of  their 


lean. — At  a  meeting  of  the  Gas  Committee  of  the  Town 
on  the  27th  ult.,  the  resignation  was  intimated  of  Mr. 
in,  the  electrical  engineer,  who  has  accepted  an  appoint- 
London  under  the  Poplar  Board  of  Works. 
»f  Kngines  and  Boiler. — We  beg  to  draw  attention  to  a 

Messrs.  W.  A.  Massey  and  Co..  shipowners,  Hull,  of 
adapted  for  electric  lighting  installations,  for  particulars 
1  we  refer  readers  to  our  advertisement  columns. 
m. — A  Local  Government  Board  enquiry  has  been  held  by 
eneral  H.  Darley  Crozier,  R.E.,  into  the  Town  Councirs 
ion  for  sanction  to  borrow  £30,000  for  purposes  of  electric 
,  and  £6,670  for  purposes  of  a  refuse  destructor. 
bead. — The  Parliamentary  and  By-Laws  Committee  is  to 
da  with  a  view  of  affording  members  of  the  Corporation 
-tanity  of  gaining  fuller  knowledge  on  the  subject  of  the 

of  tramwAvs  by  the  overhead  electric  system  and  to 
the  system  which  is  in  force  there. 

CopiMr  ComiMuiy,  Limited. — The  directors  have  declared 
im  dividend  of  3s.  per  share  on  the  cumulative  preference 
nary  shares,  free  of  income  tax,  payable  on  July  1.     The 

books  will    be  closed  on  June  4,  the  dividends   being 
to  shareholders  registered  on  that  date. 
pool. — The  Local  Government  Board  enquiry  referred  to 
jBt  issue  was  held  on  the  3l8t  ult.     The  inspector  was  Mr. 

Willcocks.  M.I.C.E.,  and  the  application  was  for  the 
ig  of  £40.000  for  purposes  of  electric  lighting.  The 
Lighting  Committee  is  recommending  an  advance  of  £100 
igineer's  salary. 

;km>L— At  the  usual  meeting  of  the  Lighting  Committee  it 
ded  to  extend  the  electric  mains  at  a  cost  of  £691.     Pre- 

to  the  satisfactory  commencement  of  a  service  of  electric 
I.  the  Health  Committee  of  the  City  Council  have  deter- 
aally  to  recommend  the  widening  of  Vernon-street  to  the 
f  30ft.  from  Dale-street  right  along  to  Tithebam- street. 
HTIriBg  — We  are  informed  that  the  order  for  the  complete 
d  wiring  of  the  St.  Anne's  Hotel.  St.  Annes-on-the  Sea, 

given  to  the  National  Electric  Free  Wiring  Company, 

Faraday  House,  Charing  Cross-road,  who  have  also 
the  orders  for  the  wiring  of  Jones's  Hotel,  Suffolk-street, 
id  the  residence  of  Mr.  Ernest  Franklin,  50,  Porcheeter- 
W. 

•jr  Hill.— The  work  of  getting  out  the  foundations  of  the 
tation  for  generating  electricity  for  working  the  local 
s  has  been  begun  in  the  past  week.  The  station  will  be 
rge  one,  as  it  is  intended  to  supply  power  for  working  not 

present  tramline  when  converted  for  working  by  elec- 
int  also  the  lines  the  British  Electric  Traction  Company 
iontemplation  in  the  district. 

tell. — The  erection  of  the  station  in  connection  with  the 
ighting  scheme  has  been  commenced.  It  will  consist  of 
:h  stone  dressings,  with  a  frontage  of  88ft.,  and  the  first 
lom  and  gas  plant  will  go  back  35ft.  from  the  road.  The 
ill  consist  of  boiler-room,  offices,  storeroom,  and  engine- 
nie  work  is  being  carried  out  by  Mr,  T.  Yeomans,  and  all 
expedition  is  being  made. 


.—The  starting  of  the  electric  tramway  last  week 
created  enormous  excitement  both  at  Kidderminster  and  Stourport. 
The  motorcars  were  at  all  times  crowded  with  passengers.  The 
electric  lighting  report  has  been  adopted.  An  expert  is  to  be 
called  in,  and  application  will  be  made  for  extension  of  the  order. 
The  Council  express  themselves  as  extremely  satisfied  with  their 
bargain  ^  ith  the  British  Electric  Traction  Company. 

Conway. — The  Mayor  of  Conway  and  several  members  of  the 
Cowlyd  Water  Board,  with  Mr.  Marks,  Llandudno,  as  professional 
adviser,  on  the  26th  ult.,  visited  the  Board's  property  at  the 
Turbine,  near  Cowlyd  Lake,  to  report  as  to  utilising  the  water  power 
for  purposes  of  generating  electricity.  The  Mayor  states  that  the 
result  of  the  inspection  quite  warrants  the  action  of  the  Board, 
and  that  the  property  is  likely  to  lead  to  importan)^  developments. 
New  Premlaas, — We  are  informed  by  Messrc.  Geo.  Trollope  and 
Sons  that,  in  consequence  of  her  Majesty's  Commissioners  of  Works 
having  acquired  and  pulled  down  15,  Parliament- street,  West- 
minster, which  has  been  occupied  by  their  firm  ^ince  1777i  they 
have  opf'ned  new  offices  at  14,  Mount-street,  Groevenor-square, 
and  at  5,  Victoria  street,  Westminster.  The  new  offices  will  be 
in  direct  telephonic  communication  with  Messrs.  Troll  >pe's  other 
offices. 

Sonthali. — At  the  last  meeting  of  the  District  Council  a  letter 
was  read  from  Sir  Richard  Nicholson  stating  that  an  application 
had  lieen  considered  by  the  Middlesex  County  Council  for  an  order 
for  the  purpose  of  constructing  a  light  railway  in  the  Council's 
district,  and  further  stating  that  the  company  proposed  to  use 
electric  power.  If  the  District  Council  had  any  objections  to 
make  to  the  scheme,  wouM  they  communicate  them  to  the  Middlesex 
County  Council  ? 

Portamontli. — An  agreement  has  been  arrived  at  between  the 
Corporation  and  the  tramway  company,  by  which  the  Bill  now 
before  Parliament  will  go  forward  as  an  unopposed  measure,  and 
in  the  course  of  a  few  weeks  l3ecome  law.  Thereupon  the  Corpo- 
ration will  give  12  months'  notice  to  acquire  the  entire  under- 
taking, the  price  to  be  settled  by  arbitration,  and  preparations 
will  forthwith  be  commenced  for  taking  over  the  system  and  oon- 
verting  it  into  electric  traction. 

Wig ao.— On  the  minutes  of  the  Gas  and  Electric  Lighting  Com- 
mittee being  presented  at  the  last  meeting  of  the  Town  Council, 
it  was  said  that  the  action  of  the  Council  with  reference  to 
the  proposal  to  adopt  the  electric  light  was  not  creditable  to  the 
Council  or  useful  to  the  town.  Unless  active  steps  were  taken,  a 
syndicate  might  be  formed  and  apply  for  the  powers  which  the 
Corporation  already  possessed.  After  a  discussion  of  some  length, 
a  committee  was  appointed  to  deal  with  the  question. 

BatlL— At  a  meeting  of  the  Electric  Light  Committee  on  the 
27th  ult.,  Mr.  R.  Hammond  reported  that  the  contractors  were 
arranging  for  the  new  engines  to  be  fixed  next  week,  and  it  was 
anticipated  that  the  first  set  of  the  new  plant  would  be  in 
position  in  July.  The  new  mains  had  been  tested,  and  were  np 
to  the  full  Board  of  Trade  standard.  Letters  were  read  from 
tradesmen  complaining  of  the  new  electric  light  posts  as 
obstructing  entrances  to  their  premises,  and  in  one  instance  it 
was  decided  to  place  the  light  on  a  wall  bracket  if  practicable. 

Bfaooliester. — The  special  committee  of  the  Corporation 
appointed  to  consider  the  proposed  municipalisation  and  the 
general  working  of  the  tramway  system  of  Manchester,  is  still 
discussing  with  the  authorities  of  the  out-townships  as  to  the 
terms  upon  which  the  tramway  lines  in  their  districts  are  to  be 
worked  at  the  expiration  of  the  present  lease,  in  1901,  of  the  same 
held  by  the  Manchester  Carriage  and  Tramways  Company,  Limited. 
The  committee,  after  investigating  the  working  of  the  tramways 
in  the  leading  cities  of  the  Continent  and  of  America,  has 
unanimously  recommended  the  adoption  of  the  electric  overhead 
wire  system. 

Appointment  Vaoint.— The  Town  Council  of  Aberdeen  invite 
applications  for  the  appointment  of  electrical  engineer  in  connec- 
tion with  the  electric  lighting  department.  Applicants  must  have 
a  thorough  mechanical  training  and  experience  in  station  work. 
The  salary  will  be  £225  per  annum,  and  the  person  appointed  will 
be  required  to  take  the  charge  of  the  electric  liehting  department 
under  the  engineer  of  the  Corporation  gasworks,  act  as  executive 
engineer  at  the  station,  and  devote  his  whole  time  to  the  duties  of 
the  appointment.  Applications,  accompanied  by  teetimonials,  and 
stating  age  and  past  and  present  employment,  to  be  lodged  with 
the  town  clerk  by  17th  inst. 

Hampatead.— At  the  last  meeting  of  the  Veetry.  Mr.  A.  P. 
Johnson,  the  clerk,  reported  that  the  profits  on  the  Vestry's 
electric  lighting  undertaking  for  the  past  year  had  exceeded  all 
expectations.  The  revenue  for  the  year  amounted  .to  £8,081.  Os.  9d. 
They  had  paid  £2,980.  88.  3d.  interest  on  capital,  and  they  had  also 
repaid  £1,187.  128.  lOd.  instalments  of  capital,  leaving  the  net 
profit  £3,905.  38.  4d.  Sir  Henry  Harben.  the  chairman,  pointed 
out  that,  if  the  Vestry  were  a  trading  corporation,  and  had  not 
to  repav  the  capital  by  instalments,  the  profits  for  the  year  to  rank 
as  dividends  would  exceed  £5,000.  The  total  amount  of  capital 
expended  up  to  the  present  is  £100,167. 

Derry.— On  Monday  afternoon  Dr.  R.  H.  Todd  appeared  before 
a  meeting  of  the  Corporation  to  further  explain  the  offer  made  by 
him  on  behalf  of  the  New  General  Traction  Company,  Limited, 
which  proposes  to  acquire  the  electric  plant  locally,  establish 
a  private  lighting  system,  for  distributing  motive  power  and 
supplying  light  at  fixed  prices,  continue  the  oublic  lighting,  and 
inaugurate  an  electric  tramway  service  in  toe  city.  After  dis- 
cussion it  was  resolved  to  appoint  a  committee  with  instructions 
to  ascertain  the  price  for  the  electric  lighting  plant,  based  on  the 
actual  coBt|  which  Dr.  Todd's  oliente  wo«ld  be  prepared  to  give. 
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The  oommittae  were  alfto  instructed  to  consider  this  ofTer  in  iu 
reUtion  to  the  report  on  private  lighttnf;  recently  drawn  up. 

Cauaegne.  — We  have  received  an  illuntrated  catalogue  of  the 
Deroaatine  Company^  Limited  containini;  a  short  account  of  the 
discovery  and  manufacture  of  indi&rubber  and  |j[utt4ipercha,  and 
m  description  of  the  special  charactensitic*  and  quaHtiee  of  Derma- 
tine,  which  is  claimed  to  be  pupedor  to  either  wherever  Hexibility 
without  elasticity  is  required,  I>ermatine  consists  of  a  combina- 
tion of  gums  and  obemicAlf  treated  specially,  and  vulcanised  much 
in  the  ^me  way  as  indiarubben  As  the  oxidation  of  the  sulphur 
%t  the  surface  of  Dermatine  articles  is  said  to  be  to  a  ^reat  extent 
neutralieed  it  woo  Id  laet  longer,  especially  in  tropical  or  polar 
raKions.  Ite  uses  are  similar  to  iodiartibber— viz.,  as  a  non-con- 
ducting  material,  for  paokinf;,  for  motor  tyres,  buffers,  brake- 
block*,  bo«e,  etc 

Poplar.  —At  the  last  meeting  of  the  District  Board  of  Works 
the  Electric  Lt^htini;  Committee  submitted  the  namoH  of  the 
following  candidates  for  the  position  of  electrical  engineer:  Meters. 
W.  K.  Wright,  A.  Blackman,  H.  Coles,  and  J  A.  JeckelJ,  and 
recommended  that  the  Board  do  proceed  to  the  appointment  from 
the  list  submitted  of  a  rosident  electrical  engineer  on  the  terms  of 
the  report  of  the  committee  approved  by  the  Board  on  the  lOth 
lilt.,  and  at  the  salary  named  in  the  application  of  the  gentleman 
oleet^*  Mr.  Clarkson  moved  the  adoption  of  the  recommenda- 
tion, and  in  doin$if  so  said  the  committee  had  before  them  the 
names  of  33  gentleman  wilUnt;  to  occupy  the  position.  That 
number  was  reduced  to  12,  who  were  interviewed  by  the  com^ 
mitteo,  and  the  committee  were  unanimous  in  coming  to  the  con- 
elusion  that  the  four  candidates  were  the  best  to  recommend  for 
•Section  to  the  poet.  After  a  long  discussion  Mr.  Alfred  Blackman 
was  appointed  at  a  salary  of  £300. 

AooldentB.— On  Whit  Monday,  while  one  of  the  electric  cars  was 
making  a  journey  with  a  full  freight  of  passengers  down  the  line 
of  electric  railway  from  the  Alexandra  Palace  to  the  entrance  near 
Wood  Green  railway  station,  the  brake  refused  to  act»  and  conse- 
quently the  vehicle  ran  down  the  track  at  a  great  speed.  Two 
gentlemen,  who  were  sitting  near  the  front  of  the  runaway,  jumped 
off,  and  sustained  eerious  injury.  Meanwhile  the  oar  coUided  with 
tibe  ear  which  was  coming  up,  completely  smashing  one  of  the 
brmke  barSf  and  a  number  of  largo  glass  windows  and  an  electric 
Lamp.  Fortunately,  with  the  exception  of  a  boy  who  had  ocou- 
pied  the  back  seat  of  the  runaway  car*  no  one  was  injured.— On 
Tocaday  night  as  an  electric  car,  c&rryini;  about  half  a  dozen 
laiidA  [tassengers,  was  running  along  North-street  towards 
Eriggate,  Leeds,  the  guard  wire  snapped.  A  crowd  soon  gathered, 
when  a  seoond  car  came  along,  and  several  men  and  women  received 
A  alight  electric  shock,  but  no  one  was  seriously  hurt« 

BnlL^At  the  Ust  meeting  of  the  Corporation  Electric  Lighting 
Committee  it  was  stated  that  considerable  delay  had  taken  place 
in  the  completion  of  the  Sculooates-lane  st-ation,  but  it  would 
probably  be  finished  early  in  July.  The  chairman,  deputy-chair- 
man, and  the  electrical  engineer  were  appointed  to  attend  the 
annual  convention  of  the  Munci^ial  Electrical  Association,  to  be 
held  in  London  this  month.  It  was  resolved  to  extend  certain 
mAihiu  The  Electrical  Engineer  reported,  with  reference  to  the 
subway  propoeed  to  be  erected  by  the  Gas  Committee  under  the 
Qaeen^e  Dock  basin,  that,  owing  to  the  distance  from  the  line  of 
Bimia  feeders,  he  did  not  consider  it  advantageous  to  that  com^ 
mitiee  to  co-operate  with  the  Gas  Committee  in  that  work.  It 
might  poMibly,  in  the  future,  be  a  convenience  for  that  committee 
to  lay  cables  through  the  subway,  but.  in  that  case,  doubtlesp  the 
oost  could  be  met  by  paying  an  annual  charge  or  rental  to  the  fJas 
Conuuittee.  The  report  was  ordered  to  bo  entered  on  the  minutes. 

BrldUactoft.  ^Tending  the  laying  of  a  new  cable  by  the  British 
Insulated  Wire  Company,  Limited  of  Prescot,  the  ordinary  gas 
Um^Mi  are  being  used  on  the  Prince's  parade.  When  the  installa- 
tion for  the  electric  light  was  first  put  tn  the  cable  wai  laid  in 
outbenware  pipee^  and  it  was  stated  that  the  cable  was  not  only 
daftotive  bot  rotten  through  water  getting  into  the  pipes.  That 
WBi  one  of  the  reasons  why  it  was  decided  to  abandon  the  arc 
lampe  on  Be^ooDslield  and  to  augment  the  number  on  the  parade. 
lo  addition,  a  new  cable  Is  being  laid  for  lighting  at  the  north 
g»tA  steps.  The  copper  wires  which  transmit  the  current  are 
••Ottrely  wrapped  in  paper,  the  whole  being  enclosed  In  a  leaden 
pi|}o  about  I  in.  in  diameter,  and  this  is  laid  in  the  ground,  after 
being  hermetically  sealed,  like  an  ordinary  gas  pipe.  As  air  and 
water  are  alike  excluded,  a  cable  eo  laid  should  last  many  years. 
Mr,  W.  Simm  is  the  electrician  in  charge  of  the  new  installation. 
A  length  of  5*30  yards  will  be  laid  in  the  first  instance,  and  after- 
wards another  of  about  .T3I  yards. 

SdieoB  and  Swan  Unitod  Kleetrlo  lAght  Cowapmn^,  X*tmlted,  — 
The  **  Ediswan  ''  exhibit  at  the  soiree  of  the  Royal  Institution  on 
Friday  last  comprised  that  6f m  s  latest  improvemenu  for  IS9S  as 
follows:  ^1)  Patent  dry  cap  lamp,  for  use  in  damp  places  or  for 
outside  lighting.  The  cap  is  attached  by  means  of  a  brass  disc, 
and  is  fastened  to  the  glaas  bulb  by  specially  prepared  cement, 
which  is  thoroughly  damp-proof.  (2)  Patent  casing  cot  out.  Each 
casing  cat-out  is  pro  video  with  four  brass  thimblei,  adapted  to  the 
eonneoting  cables,  and  theee  are  held  in  position  bv  the  form  of 
the  tioroelain  oaee*  without  ecrews,  and  are  easily  removable. 
Provision  is  made  for  holding  reserve  fuses.  (3)  Patent  direct 
contact  high-voltage  lamp  and  holder.  The  holder  is  wired  without 
being  taken  to  pieces.  The  wires  pa^s  direct  to  the  spring  contact. 
pieoM  which  enter  cavities  in  the  lamp  eoeket.  There  is  no 
poasibility  of  short-oircuitmg,  and  thtt  work  of  wiring  is  greatly 
uoOilat^.  (4)  The  patent  atiti*ifeaak  twitch  for  high  voltage,  an 
imprared  '*  tumler  "*  pattorn,  with  pAfe«it  enamel  liner,  (5j  The 
patent  aoti-aboek  holder  for  high  voltage^  an  improved  **8" 
boldar,  with  paleot  eitamal  Uoer* 


BirmliiffliaiB.  —Messrs*  Dick,  Kerr,  and  C^k ,  of  OU^frov.liave  si^ 
milted  to  the  Corporation  a  scheme  for  Iram  mnrim  mpamtmdB^ 
the  city  along  which  there  is  at  preeoot  o9  «Mb  m99ttK^/MiMitl^ 
They  undertake  to  adopt  either  the  onderffrovtid  al^lfte  OOiMl 
or  the  cable  system  of  traction,  as  may  be  fovad  MHiMi 
to  the  various  routes  ;  they  stipulate  that  tl»e  t«fli»  of  oaai» 
sion  must  be  for  21  years,  and  agree  that  if  I 
purchase  the  business  of  the  Birmingham  Rtacttle 
Company,  as  is  profioaed,  they  will  beoocne  eoatoiiiwi 
electric  power.  In  lieu  of  rent  a  profit- tbariw  •nsagOlM 
suggested,  contingent  upon  paying  5  per  oool,  mmfttt  spiAl 
capit4il  of  any  company  that  may  be  formed«and  lli#  lajte  ■ 
of  ii  isuilicient  annual  »um  to  provide  for  a  eioldiifr  f<w  9&t\ 
whole  of  the  capital.  Finally,  at  the  espiraiioii  of  thm  i 
concession  the  wnole  of  the  lines  within  tiie  city  wooM  nrtwi  li 
the  CorDoration  withoo  t  pay  ment.  The  fins  mm  iiHafl<rt  ia  la  llii 
Qnancial  success  of  the  undertakings 

Dudley.— The  Iff  raid  says  :  **The  Kiddarmliialv  Tle««  Omb^ 
have  taken  a  step  of  very  oooaidarabJa  iotareaft  to  Dviky'     Wo 

do  not,  of  course,  suggest  to  off-hand  aad  etcalchyiwi^  UUtm 
Kidderminster's  lead,  but  at  the  same  time  it  is  al  laaal  wmfitk  O 
pa^i^ing  thought.  Kidderminster  obtained  ao  eU«tria 
order  in  1891,  but  never  acted  upon  it.  They  now  ba»a 
mously  decided  to  sell  that  order  to  the  Britiab  Eloeino  Ti 
Company  on  a  basis  which  includes  powers  of  mpQWthmiB  bf 
Corporation  at  stated  periods  of  time  and  on  speeifioi  taraa.  ' 
company  have  agreed  to  repay  the  C-orporation  all  tkm  ^ 
incurred  in  obtaining  the  ordon  Riddermiaatar,  l4sli 
seen  iu  electric  railway  start,  and  altogether  we  aro  afraid  IMIif 
is  rather  behind  its  neighbours.  Electric  lighUng  hae  baaa  dis- 
cussed in  Dudley  for  the  beet  part  of  2t>  yearp,  aod  weapaoaaflW 
to  it  than  we  ever  were,  whilst  the  public  are  es^ioc  kw  Isif^ 
is  to  be  before  a  decisive  step  is  taken  with  rtgatd  lo  daMii 
tramways.  We  all  know  that  it  is  a  vary  bi^  biiejnasa^  mat  mB 
that  must  not  be  rushed,  but  delay  i«  tireaome,  aod  apt  to 
disi*^  Lief  act  ion.  Perhape  at  the  next  C^neil  motfiii 
a  ddioite  pronouncement  on  the  subject/* 

Dundee  —At  the  laet  meeting  of  the  Gwb  aod 
mittees  of  Dundee  Town  Council  it  wae  raportad  iliat  thm  nmmm 
account  bad  closed  with  a  deficit  of  £SH  I7e*,  l>ot  that  la  lla 
electric  lighting  department  there  had  been  a  earploa  of  Cl,^^ 
4s.  2d,  The  expenditure  of  the  el ect net ty  depart oioiift  wae  «•► 
mated  at  £b,2fU.  6s.  7d.,  but  it  actually  amontDtod  to  £I,1H1.  lla,  H,^ 
being  X.')42.  17s.  2d.  below  the  estimate^  Tbo  ineome  wja 
lated  at  £6  000,  and  amounted  to  £6  280.  IJa,  id.,  as 
£269.  13s,  8d.,  and  an  excess  over  aetua)  aXMiulitofO  of 
49.  3d.  For  the  current  year  the  revenue,  ifiefodloff  a 
£94<j.  178  8d.,  is  put  down  at  £7.553.  17i.  8d.,  and  t&o 
at  £7,039  6s.  7d  ,  bringing  out  an  estimated  lorploo'^rf 
lis.  Id,  In  view  of  the  satisfactory  nature  ol  tJio 
accounts,  it  was  decided  that  the  charge  for  amoooio  0|> 
unite  should  be  reduced  from  7s  6d.  to  5s,  8d  ,  and  that  fJbm 
above  20  units  should  be  charged  for  at  the  rata  of  4d., 
under  last  year'^  price  With  the  object  of  aaoooragii 
to  utilise  electric  energy  for  motive  power,  it  wae  a^iOi 
energy  should  be  supplied  at  the  rate  of  2^4.  per  ooll^ 
undiE*r^  tan  ding  that  separate  meters  were  used. 

Waltliamatew.^Colonel    VV.    Langtoo  Coko.   M  LCB^ 
Government   Board  inspector,  held  an  onqaliy  loot 
application  of  the  District  Council  for  winqtlim  to  \ 
for  about  two  acres  of  land  as  a  site  for  an  eloelfie  ^' 
and  a  »toneyard< 
for  electric       " 

of  what  they  called  an  exorbitant  sum  for  ibo  ImA,     lit«' 
Co  wen,  clerk  to  the  Council,  said  ii  woi  OkOOl  dtrtiafcUl  I 
should  have  a  central  site.     This  laodt  bttdariiiK  oo  Ibo 
waa   the   most  suitable,  and  was  of  oiofo  valio  fior  iJko 
proposed  than  for  any  trpoae.     It  woold  anablo 

have  a  siding,  and  as  1 1  i  were  now  dolof  tbair  oOP« 

and  requiring  large  quMi«U'  i^  ui  material  Ihari  ooold  bo  o 
saving  in  cartage.     Mr,  Enright,  tjia  alfOtriool  in|hwwi. 
strongly  in  favour  of  the  sito,  ami  sakl  the  eaviogE  oo  llio 
of  coal  would  alone  ^mv  the  interest  on  the  loooif,     Tbo 
district  could  be  lighted  from  this  statioo  al  tbo  lo^ 
cost,  and    be   incidtjntally  mentioned    that    they  woald    boso 
district  better  lighted  and  at  a  lees  coat  than  u  was  wUb  fm 
the  present  price,     .'\fter  closing  the  enquiry  tba  i\ 
the  site. 

Sliorodltob.— The  chatrmao  of  the  Shoraditcb 
mittea  (Mr.  H.  £.  Kershaw)  hae  writteo  to  tba 
giving  his  version  of  the  poeitioa  of  the  a^octrle 
district.     It  has  been  asserted  that  the  oomoBltSot 
loans   a  sum  of  £«<),(NKl ;    the    chairman    eUUod    ibai 
acoount,  including  the  bankers'  overdraft  of  Cli>«OQC^ 
exceed  £6i,  12,1    The  committee  now  propoao  lo  niieo  m 
market  a  loan  of   £15,000,   to 
lifround  that  it   will  incroaao  ibo 

loan  is  intended  to  be  appliod  to  tbe  fodoolloii  ef  tbo 
over<)raft,   the    chairman    oontoode    cbat  It  doae    oai  i 
financial  status   of   the  Veetry.    Cdmplaiiil    la   auMla   i 
year's  operations  rteultad  in  a  loee  Of  £474,   To  lbi0  Ibo 
replies  that  during  the  tbtoo  praviooe  years  tbo  tolal  4i 
amounted  to  £3,474.  but  that  out  of  ibo  pwii»  madm  dofbif 
first  nine  months  of  the   new  svetaoi  £8^000  oi  Ibii  4iiiift  I 
been  paid  off,  and  he  contends  tnat  tl  ie  raaiOOablt  lo 
at  the  espiraMoQ  of  the  next  quanar  tbo  wbolo  «f  Ibo 
be  extinfrniehed.    Objectiofia  bare   alio  bmm  i 
osttmated    items    of    dtpfodotloo  aod  ol   ibo 
aocooot,  bnt  as  tb«M  aoaooali  will  ool  bt  M^ 


eyard.  There  appears  to  bo  no  objaetbio  to  Ibo  i 
;  lighting,  but  several  witoas«oe  obMOMd  to  Ite  | 
ley  called  an  exorbitant  sum  for  ibo  ImA,     lift 


now  promo  lo  niieo  m  Ibod 
bidi  ob|oa«ioo  is  laboo  «b^ 
I  looo  oooooaiL  boi  oe  ibo  i 
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f  the  year's  working,  the  cbairmaD  cannot  ttuthenticsUly 
bit  potitidt),  s«ein^  that  the  prdiminsry  report  juet  iaaued 
ritb  n  12  months'  estimated  expenditure^  and  only  a  ^ine 
b'  realised  incotrie. 

wrd-— la  the  London  Gazette  of  May  31  the  Corporafcioo  give 
of  their  intention  to  make  a  lea^e  of  their  tram  way  b  to  the 
QBter  Cafriaf^e  and  Tc^amwaye  Company  for  a  term,  m 
e  certain  of  the  tramwaya,  dating  from  May  l,  18&S,  and 
ig  on  April  27 >  1901,  and  of  certain  other  tramways  from 
i,  IB93,  tintil  A»ril  27,  190L  The  fl rat  named  tramwaye 
Loder  two  eobedule«,  the  first  Bchedula  comprieing  the  Bury 
Dfld  line  and  the  lines  from  Pendleton  to  Albert  Bridge. 
d-road  to  Regent- road,  Old tield -road  along  Regent- road  to 
Tlowee- street,  Lower  Broughton- road  toCliff  road^and  certain 
lioee.  The  eeoond  sohedule  deals  with  several  single  and 
aee*  The  annual  rental  pa^'able  in  respect  of  the  entirety 
e  tramways  ts  £8,852,  2e.  The  third  schedule  comprises  a 
line  from  Broad -street,  passing  along  Croee-lane,  aorosB 
>-roAd  and  along  TraSbrd-road  to  the  boundary  of  the 
'b»  ID  eluding  junctions  with  existing  linen  at  Broad -street^ 
#-road,  GoodlerViane,  and  the  line  near  Tatton- street,  and 
a  line  from  Windsor  Bridp^e  ^ilonj^  Windsor,  and  connected 
laat' mentioned  line  in  Cross-lane,  The  annual  rent  payable 
9&  lines  ie  a  sum  eqaivalent  to  £7.  10s.  sterling  per  centum 
num.  upon  the  sum  of  £7|000,  or  such  less  sum  &a  shall 
m%  the  cost  incurred  by  the  Corporation  in  conttructlng 
f&mwayn.  A  number  of  covenants  and  conditions  are 
»d  to  the  tease  I  one  of  which  »ti  palates  that  the  tramways 
be  naed  in  connection  with  those  of  the  city  of  Manchester! 
"oiigh  of  Ecctes,  and  the  urban  districts  of  Swmton  and 
rd.  The  draft  lease  is  deposited  at  the  office  of  the  town 
f  Salford,  and  is  open  for  inspection, 

Ewcdimp«L— At  the  last  meeting  of  the  District  Boards  the 
comjmttee  appointed  to  visit  electric  lighting  stations 
t  np  a  report  wnich  stated  that  they  had  visited  Brig b ton i 
Itch,  St.  Pancras,  and  Ealing  to  ascertain  the  beet  method 
An^  the  district  with  electricity,  had  inspected  the  various 
1^  and  interviewed  the  engineers  in  charge  of  the  works, 
mnutftee  were  most  favourably  im propped  with  the  result  of 
Wfc  to  Brighton,  and  the  principle  and  operation  of  the 
0tKm  very  fully  explained  by  Mr,  A.  Wright,  engineer  to 
rporatioD.  The  impression  left  upon  the  committee  was 
e  greftl  object  aimed  at  at  these  works  was  to  supply  con- 
at  thd  fimaUest  rate  of  chartre  consiatent  with  the  provision 
jnlan&nce  of  a  thoroughly  efScient  and  up-to-date  plan^  and 
mercial  success  appear^  to  have  been  ansured  by  attracting 
ere  by  the  reasonableness  of  the  terms  of  supply.  The 
ae  by  the  Board  of  additional  land  in  George-yard  next  to 
tmetor  premises  of  the  Board  presented,  in  the  opinion  of 
unittee,  the  most  favourable  opportunity  to  work  a  special 
tioD  to  supply  the  district  with  electric  light,  but  the 
^t«e  considered  it  advisable  in  the  first  instance  for 
«rd  to  be  advised  upon  that  point  by  a  competent 
%f*       They    had     ascertained     that     Mn    Wright,    engi- 

0  the  Brighton  Corporation,  was,  by  reason  of  his 
^meot  with  the  (^-orporation,  free  to  advise  upon  matters 
iied  with  engineoHng  plans  in  other  districts,  and  from  the 
kbie  impression  entertained  by  the  couimittee  of  the  value 
Hoe  of  Mr.  Wright  would  be  to  the  Board,  they  recom- 

1  i^a.t  the  Board  should  obtain  a  report  from  him  upon  the 
bility  of  the  land  named  for  electrical  purposes,  and  upon 
ifa^le  demandii  of  the  district  for  an  electric&l  supply,  with 
tiOQS  as  to  the  best  method  of  supplying  electricity  in  tJ^ 
ife  with  An  approximate  estimate  of  the  capital  necessary  to 
■feodj  mad  tcp  returns  likely  to  arise  from  the  adoption  of 
paMtons  to  be  made  in  the  report.  The  cost  of  the  investi- 
■nd  report  by  Mr.  Wright  would  be  14N3  iruineas,  and  the 
ttce  recommended  that  Mr.  Wright  be  instructed  Vo  report 
le  terms.  After  discussion  the  report  was  unanimously 
1 

ttmhfmigh^—Al  a  meeting  of  the  Streets  Com  mitt  oe  of  the 
attOD  on  the  27th  ult,  the  question  of  the  laying  of  the 
I  fii»mUn«i  in  the  town  by  the  Imperial  Tramway  Company 
iia  iliifiiMrirT  It  was  pointed  out  that  the  railft,  contrary 
ifiett£ioii,  were  laid  below  the  level  of  the  paving,  much  to 
nger  el  vehicular  traffic  It  was  decided  to  oppose  the 
I  of  the  system  until  the  tramway  company  have  carried 
l£r  vork  aiseording  to  specificattoofl*  The  North  Sa^f^^ 
flm^r  aayi:  '^  Local  enterprise  has  given  Tees- side  an 
■lAa  nsme  in  the  world  of  industry.  In  a  week  or  two  we 
pect  again  to  see  public  attention  fastened  upon  it  with 
jleoft  loteirevt,  and  possibly  with  no  small  amotint  of  admira- 
d  0BVJ.  The  fame  which  is  in  store  for  it  is  u&t^  bowev«r, 
oecMom  due  to  Itx^  genius  or  spirit  of  adveoturt.  It  will 
OBtootne  and  reward  of  the  daring  and  ambitious  enterprise 
Enperial  Tramways  Company.  The  district  stretching  from 
Onneiby  to  Norton,  and  paseing  through  the  towns  of 
■broagh,  Thomaby,  and  StQckton,  has  been  selected  and 
1  «a  the  «ite  for  a  great  experiment  In  electrical  locomotion. 
IIm  i^keme  h&£  the  promise  of  brilliant  sucoeM,  The  work 
Hrwe^ng  the  pvmanent  way  and  of  supplying  all  the 
■T  equipment  has  been  performed  with  almost  electric^ 
ploitj,  ud^  »  iar  as  can  yet  be  judged,  with  astonishing 
mf*  The  iichiM,  bi^A  in  midwinter,  will,  to  ail  appear- 
be  IB  fvU  LUiw  itimi  in  midsummer.  Elsewhere  changes 
m  ild  la  the  eew  tteteway  sy« terns,  especially  when  ooder- 
^  ec^^oiAlions,  have  been  dieeppoiatii«^y 
oomiaunities  to  eerions  as  w^  m 
mt  Teee-^ide  the  traa^ormatlfm 


has  been  made  quickly,  quietly,  and  with  the  minimum  of  disturb- 
ance. Undoubtedly,  the  tramway  company  have  given  the  Streets 
and  Bui  Id  in  gt^  Committee  of  the  local  munieipalitieii  many  sur- 
prising le^sone,  and  have  opened  the  eyes  of  the  rate  payors  to  the 
speed  with  which  streetmaKing  and  causewaying  can  be  carried 
on  under  vigorous  and  tntolUgent  direction.  .  .  .  The  trial 
run  made  the  other  evening  was  to  all  appearances  a  signal  sucoete, 
and  justifies  the  hope  that  before  many  days  the  system  will  be  in 
full  and  successful  operation.  Certainly,  the  opening  of  the  line 
is  being  anticipated  with  the  liv^eliest  interest^  not  merely  on  Tees- 
side,  but  throughout  the  country  generally^  and  especially  in  those 
towns  where  the  possibilities  cf  electric  tramway  service  are  beinf 
anxiously  discussed.  It  may  be  assumed,  therefore,  that  the  opening 
ceremony  will  be  more  than  a  local  function,  and  that  it  will  attract 
the  presence^  as  well  as  the  notice,  of  prominent  men  of  ioience 
and  high  municipal  dignitaries."  A  successful  trial  trip  was  made 
on  Monday  evening,  a  car  being  driven  from  Norton  to  North 
Ormesby  by  Mr.  Clifton  Kobinson,  managing  director  of  the  com- 
pany, without  a  hitch.  The  trial  was  watched  by  great  crowds  of 
people.  On  Tuesday  evening  two  more  of  Lhe  cars  were  run  down 
from  Norton  to  the  central  de^jot  at  Bridge  road,  Stockton.  Mr. 
Robinson  had  an  interview  with  the  Middlesbrough  Btreets  Com- 
mittee on  Tuesday  regarding  the  complaint  as  to  the  projeotion  of 
the  sooriii?  bricks  above  the  tramlines.  He  undertook  to  nee  that 
in  no  place  were  the  scorJoe  bricks  more  than  their  |inr  bevul  above 
the  level  of  the  rails  ;  that  the  tramways  remain  so  for  three 
months  to  give  the  material  time  to  settle  -,  and  if  at  the  end  of 
that  time  the  paving  is  not  level  with  the  rails,  Mr.  Robinson  will 
undertake  to  make  it  so* 
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llOfO, 


iieir 


117B3, 


Mav  23. 
llS7ip  ImpTevemeiite  tn  er  eoomeoted  with  eleetrolytle  oolls. 

George  Bell  and  George  William  Bell,  15,  Water-street, 
Liverpool. 
tlG79.  lEapro^ementi  In  e  eelrlo  elgnAtUnc  en  rallwnjre. 
Joseph  William  Wad  kin  and  iJenzel  John  Jar  vis,  63, 
ElU^COmbo-road,  Cbarkon,  London. 
1L&II4,  ZmproTemente  In  end  eoo nested  with  Itie  eleetro- 
inetAllurfflc  p reduction  of  Iron,  ateel^  and  their  alloys 
with  ehromluizi,  tungatun,  ttlokot,  manffttne^e,  aJid  the 
llk«<  Ernest  b^cassanc,  4^  Corporation -street,  Manchester. 
( Com  pi  et  e  r  peci  6  cation , ) 

imprevemetit    in    eieetHe«l    fneee    And    ent-eoto 
ehlefiy  ai^plloab^e  to  the  bridge  fuse.  Arthur  Welling^n 
Bowjy     and     Herbert    Kdwin     Munslow,    ^,    llafer>rCMUl| 
Clapham  Junotion,  London. 
An  anl«m»tle  elcetrlenl  temperntttre  Indlontor,    Albert 
Henry  Wood  and  David  Martlneau  Hayllnga,  109,  Tictoria- 
atreet,  London. 
XaiproTeinente  In  elect  rio  enblee.     Willoughby  Sbathem 
Smith,  24^  Southamptonbuiidingp^Chancery'lane,  London. 
Improvementa  In  aconmntatofa  9r  aeoendarr  batfeeiie0 
and  apparatna  f«r  their  mannfaeinre.     Fiaii/.  Heimel, 
Biikbt-ck    Bank'Chamb«}rii,  Siiutharnpton' buildings,  Chan- 
cery lane,   London. 
latproTed   apparatna   for  nia  In  the  elect re^epeetttOB 
el  metala.     William  Dunn  and  William  •Jamefi  Twining, 
11,  Burlington  chambers,  New-street,  Birmingham. 
May  24. 
ImproYementa  In   and   relatlnff   te   the   maltifig   •a4 
liraaklnf  el  eleotile  olrcnlta.    John  Alexander   dteren 
and  Claud  Hamilton,  96,  Buchanan ' street,  Glasgow. 
1179L  Improrementa   ia   the   glelMe  of  eleetiie  taeaadeMeBt 
and  similar  lampa,     English   Industriali,  Limited,  and 
George  Edward  Heyl-Dia,  55,  Market  street,  Mancbetter* 
1IT3S*  taprored  meaaa  fer  meaanrlni  eort-eat  er  voltage  la 
eteetrle  lanxpa.    English  Industrials,  Limited,  and  CJeorge 
Edward  HtsylDia,  55,  Market-etreet,  Manchetter, 
llTfi?.  An  improremeata   In  Jeistlng   or  Junetles    hexee  ftr 
cennactleg  dUt-lbutlng  and  the  preteetlon  of  eieelrle 
wtrea*     Thomas  ^IcEwan,  :H}^  I/ick-pla^,  Orange^  Edin- 
burgh. 
llTtS,  Impirovementa  In  and  relattttg  ie  eoadnetere  for  eleeU'le 
vaflvaya,  Henry  Harris  Lake^  45,  Bout  ham  ptoo^buildings« 
Chancery 'lane,    London,      (WilUam    Auguatua    Futoaoiy 
Wiilard,  Jan.,  United  Statei.)    {Complete  speoificatioiL) 
Mai-  m 
lltStb  tmprevementa    In    tfaa    manniaeeiire    of    elemeate   er 
piatee    far   aaoeadarj  batterlea   «r    aleetfie    ai[(W 
Intora.     Frank  King,  47,  Ltncoln'e  inn-6elds,  l>:indao, 
llWt%.  An  Imptcrrcd  means  for  mahlag  and  WaaUng  eUelile 
circnlta*     Adolf  Wilbelm   ^auerbrey,    15,    Tooks  ooort^ 
Chanoery  lane,  Lckndon.     (Complete  specification  J 
lltiC  Inipi-«T«m«nte    tn    er    relattnc   te   HiaalMarda.    Albert 
Vaodam  and  Tbomaa  Herbert  Marab,  322,  High  Holbom, 
Lotidon.    f  C^om  plete  s  peci  ^cation, ) 

BpreTcnienta    tn    ttmaaa    fer  wi^vvrinE  er    plating  tiM 
glaae  bnlba  ef  tnaandaaeeat  electric  lampe  or  the  ttfeiu 
Ferdinand  Fanta^  1,  Queen  \'tcioria' street,  London, 
Bpr«r«aa«Bta    In    ele^rte    laa^a.      Williain   I'mo,  06, 
Chanoery-lane^  London. 


lltiT. 
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£l»3fl. 


iitfi. 


isiii. 


llMi.  ImprevuMnte    In    ^Mitrlo     Iwnpik      Alan    Archibald 

I  ampbeil  B^inton,  18,  Southatnpton-buildinf^fl,  Chaocory- 

lane,  L/indon. 
Iinptovod    ot'ouit  cioniieotlona    for    eontlntiotia-oiirront 

•liiiDt     maolilaea*      Adolf    Seogol,    53,    CnaiicuryUne, 

London. 
ImiirivTaiiieiita   in   cAeotrto    mto   lamps.     Ralph   Gay  nor, 

.ii,  New  Ath-atreetj  New  Benwell,  Newca^tieon  Tyoe. 
May  26. 
tmproTaiiia&ta    In    and    relating    to  telegraplilo   trana- 

mlttins  and  reoordiog  or  roootrlng  apparatua*     John 

Clayton  Mowburn,  55,  Chancery -lane,  Londoo.  (BerDhardt 

Honmaon.  France.) 
Xmprovainaata  la   electrle  g«a  tsnitei«,     Fritz  Deimel, 

Jacquei  Lehmatin,  aud  Alfred    Sylieo,   4,  South  atreet, 

FiDAbury^  London, 
ImproTomonta  in  printing  ielograplia*    Leo  Kamm,   4, 

South  fttieet,  B^nsbury,  London. 
Improromenta  in  oystema  of  electrical  control.     Henry 

HArnngton  Loigh,  2*i,  Bouthamplon-buikltngn^,  (*hancery- 

lane,  L  mdon.     (Frank  Julian  Spraffue,  United  States.) 
Mannfaotttre     of     aotlTO     material     for     aocamaUtor 

Uatterloa.      Henri  Toblor  and   Jacob  Heinrich  Graeber, 

Birkbeck  Bank  chambers,  Soutbampton-buildin^^,  Chan- 

cery^laoe^  L'lndoo.     (Cooapleie  apecification. ) 
May  27. 
ImproTementa  in   electrical    realataoee    oolla.     Samuel 

Wellw   l/uLttM*i,    the   Klrawood    ElccLrical    Workw,  Camp- 

roadj    Lctid!*. 
Improvements  In  eleetrio  belle  for  oyelea,     Alwin  Rufue 

Gould,  ti,  Bank  street,  Mnocheater. 
A  now  or  trnpioved   eleotrlcal   appUanoe   for   onratlve 

or  •  Gmodial  pnrpoaoa.     Henry  Kraua^,  Birkbeck  Bank^ 

ohainberBtSoutliamptonbuildingfi,  Chancery  lane,  London. 
May  U. 
ImproTcmenta  In  electric  arc  lamps      Kaaimir   Panian 

and  Michel  Bern  hard,  77,  Chancery  lane,  I^indon. 
A  new  or  Improved   oompoeltlon  for  the   mannfaotnre 

of    carbon     panel  la    for     are     lam^a,     Inoandesoent 

aiamont«t   and   the  like.     Charles  Schnabol,    40,    High 

Hotbom,  London. 

improved    chomioal    composition  intended    for  the 

mannfactnro  of  mantles  or  blocks  for  use  in  oioctrlo 

aro   lamps.     P«lu1   Mtirftch,   45,   Southauipton-buildui^e, 

Chancery  lane,  London. 
Improvementa  in  reflsetors  chiefly  designed  for  Incan* 

descent  electric  lamps.     Curt   Barton f^tein,    45,   South- 

ampton- buildings,  Chancery  Jane,  London. 


Ititft,  An 


laifti. 


SPECIFICATIONS  PUBLISHED. 

1897. 

10719.  Primary  batteries.    Row  bo t ham. 
11<I09«  Mannfaotnre   of  In  candescent   eleotrle   lamps.     Barras 

and  Gover. 
11045,  Apparatna  for   anpplytng   or   measarlag   a    current  of 

elocirlcUy.     VVnt^oti  and  Humphreys. 
11140.  Methods  of  and  means  for  controlling  eleotrle  motors. 

Belfield.      (Westinf^houae    Electric    and    Manufacturing; 

C'Ompany. ) 
12080.  Apparatus    fsr   control} Ing   eleotrle    motors.     Siemena 

lirofl.  and  C>o,,  Limited,  and  Stopher. 
1S81L  B  ootrltf    propolalon    of   road    vehloloa.      Nave.      (Date 

applied   for   under    International   Convention^    Nov.    17» 

1896.) 
1007  &.  Galvanic  batteries,     Krayn  and  Koeni^. 
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tranamltted     over     telephonic    or    other    sIgnalilBg 

circuits,     Sinclair  and  (iray. 
16047.  Kleotflc  accumulators  or  storage  batteries.    Heioemann. 
10000.  Electrical  bell  puahea.     Mercier. 
10070.  Kloct Ileal  propulsion  of  oarrlaffes  and  other  vehicles^ 

boats,  and  the  llko.     Multor  and  Tudor. 
iOOOO.  Apparatna     lor    administering    mist    or    vaponr    and 

eleetrio     baths     for     Internal    parifloation,    and     for 

veatlatlog.    heating,    and    cooling    purpoeea.     .lunge. 

(Kenitrom.) 
10700.  I^evioe    to    be    nsed    for    electiieal   beating    purposes. 

Kdttkundt, 
10901.  Blsotrlo  are  lamp  for  projection  and  other  pnrpeasa. 

Daventxirt. 
001 4&.  Aeoumulator  platso.    Lehmann  snd  Mann* 

tot.  Support  for  eloctilc  lampa«     Kromhead.     { White,  1 
OOOflw  Bell eo tor    ho; dors    for    inoandesoent    ele«trto    lamps, 

Mutx 
iOiOu  System   of  electrle   traeUos   and   apparatus    Ihereisr. 

Itouk.     1  Annoy.) 
tool*  Xleotrto  miasn'  lsaapo^    Wood. 
7010,  TetepboBe  trwMttlOOOOa*    Payne. 
0^41.  Biootrio  alarm  uppamttiiL    VVigand. 
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Idvsrpool  Orwhead  Rallwajr --The    italic 
week  ended  Mav  22  were  £1.416,  aa  oomparod 
aamo  week  of  1897,  being  an  increane  of  £9(i, 

Birmingham  Tramways,— The  tralBo  rooolplo  lot 
endinf?  May  Jl   were  £S,5Q7.  15e.  M.,   as  oompar^  witk  O* 
5e.  6d,  for  ratne  week  in  1S97   beirtt^  an  iaeress^  ol  Clf?^  1^  H.] 

Dover  Tramwaya,— The  traffic  receipts  for  liie  wmk  m 
Mfty  28  were  £147.  U.  2d.  The  total  receipts  far  i^ 
1898  are  £2,.'i57.  Ofl.  3d.     The  mileage  o|>en  at  prsisnt  is  1 

Bristol  Tramways.— Tbe  traffic  returns  lor  llt«   wssit 
May    27  were  £2,65.^.   5«.   4d.,    compared  willi   C2»47S. 
for  Bame  period  of  last  year,  beio^  an  tncresss^  ol  €l9/k  Sfi,  M^ 

South  Staffordstiire  TrMdwaars.— The  traffic  rotiorBB  $m  1 

week    ending    May   27  were   4C6OI.    7*'    3d.,   ss   tompanA  wi 
£615.  lOi.  Ill,  in  aame  week  of  1897.     The  a^eirrefaf  1  parijUi  i 
the  year  are  £12,445   18a.  0±,  as  s|cainsl  £l^H%.  Iftt.  It!,  te  iJH 
fame  period  of  the  previous  year. 

City  and  Sonth  Xfoodoa  Railway.— The  rstofi 
ended  May  21)  wore  £1,012,  compared  with  £920  for  asms  wssk  tf 
ISO7,  beinf^an  increase  of  £83.     The  total   r600it>la  for  tin 
year  amount   to  £22,678,  compared   with   £22,31K>  f^  iJbs 
period  last  year,  being  an  increase  of  £288. 

Dublin  S.D.  Tramways.— The  traffic   reoeipts  far   %km 
endintr     May    27     were     £577.     2».     ld.|     as    oomparal 
£681.  15«,  lOd.  in  the  correepondinf^  week  in   the  orivtoas  |mi; 
being  adecreaae  of   £KH.    13«.  91.     The  number  ol 
carried  was  89,005  in   1898  and  98,010  in   18?7*     IV 
returns     up    to  date   are   £9,498.    3f.    2d.« 
£10,049,  He,  7d,  la«t  year,  being  a  doerease  of  £4&1.  sk  M.    fk 
milea^  open  l»  the  same  as  las6  year — via.*  0  oilloa. 
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NOTES. 


Roaral  Inatitntion. — The  Friday  evening  discourse 
this  week  (June  10,  at  nine  o'clock)  will  be  given  by  the 
Kght  Hon.  Lord  Rayleigh,  M.A.,  D.C.L.,  LL.D.,  F.R.S , 
H.&L,  on  "  Some  Experiments  with  the  Telephone." 

Tbe  Institution  of  Junior  Engineers. — A  special 
meeting  of  the  above  institution  will  be  held  to-day  at 
8.30  p.m.,  at  the  Westminster  Palace  Hotel,  to  welcome 
Sir  T.  Salter  Pyne,  C.S.L,  as  an  honorary  member  of  the 
institution. 

Three-Pliase  Plants.  —  The  electrical  installation 
lapplied  to  the  Angelo  and  Driefontein  mines  in  South 
Africa  is  a  three-phase  plant,  including  engines  of  450  h.p., 
and  was  manufactured  by  Messrs.  Brown,  Boveri,  and  Co., 
Switzerland. 

Snlunarine  Telegraph  Literature. — We  under- 
ftand  that  the  Queen  has  been  pleased  to  accept  a  copy  of 
Mr.  Charles  Bright's  recent  work  on  "Submarine  Tele- 
graphs," and  also  of  his  brochure  entitled  **  Science  and 
Engineering  during  the  Victoria  Era." 

Institntion  Conversazione.  —  We  would  again 
remind  our  readers  that  the  conversazione  of  the  Institu- 
tion of  Electrical  Engineers  will  be  held  at  the  Natural 
History  Museum,  South  Kensington,  on  Thursday  next, 
June  16,  from  0  p.m.  to  midnight.  A  large  gathering  is 
expected. 

London  Chamber  of  Commeroe. — The  Electrical 
Section  of  this  Chamber  of  Commerce  held  a  meeting  on 
Wednesday  last  to  further  consider  the  action  of  the  Board 
of  Trade  in  granting  provisional  orders  under  the  Electrical 
Lighting  Acts  to  local  authorities  in  districts  where 
companies  are  already  giving  a  supply  under  provisional 
orders. 

Telegraplis  in  the  Soudan. — The  telegraph  lines 
from  Suakim  to  Kassala  and  Berber  are  rapidly  approach- 
ing completion.  Bimbashi  Manifold  has  left  for  the  front, 
vid  Cairo,  after  completing  his  work  at  the  Suakim  end. 
Of  the  line  to  Kassala  130  miles  have  been  laid,  and  of 
that  to  Berber  30.  Both  lines  are  expected  to  be  finished 
m  three  months. 

Long-Distance  Telephone. — Dui-ing  the  past  week 
the  telephone  exchanges  of  Manchester  and  Brussels  have 
been  put  in  direct  communication  with  each  other  for  the 
purpose  of  an  experiment.  Land  and  sea  wires  had  to  be 
utilised,  the  wires  running  from  Brussels  through  Courtrai 
and  Lille  to  Calais,  where  they  were  connected  with  the 
London-Paris  telephone  cable  under  the  Straits  of  Dover. 
It  appears  that  the  experiments  were  very  successful,  the 
conversation  being  distinctly  heard. 

Indiambber. — The  latest  American  rumour  is  to  the 
effect  that  a  Chicago  chemist  has  succeeded  in  producing 
indiambber  from  corn  oil.  The  indiarubber  so  produced 
is  at  least  quite  equal  in  all  respects  to  the  genuine  article, 
and  in  some  cases  has  superior  properties.  We  regret  to 
notice,  however,  that  the  process  is  still  in  the  experimental 
stage,  but  this  does  not  prevent  the  reporter  who  announces 
the  fact  from  enlarging  on  the  various  uses  which  the 
so-called  indiarubber  has  in  common  with  the  real  article. 

.  A  Book  in  the  Press.— Mr.  Richard  Kerr's  short 
/'  popular  account  of  wireless  telegraphy,  as  given  in  lectures 
delivered  by  him  in  the  principal  cities  of  England,  Scot- 
land, and  elsewhere,  is  shortly  to  be  issued  by  Messrs.  Seeley 
in  book  form.  It  will  explain  in  simple  language  the 
methods  devised  by  Mr.  Preece,  Signor  Marconi,  Dr.  Oliver 
Lodge,  and  others  who  have  worked  on  this  new  method  of 
SBgnalling.      The   little   book   will   be   illustrated    with 


diagrams  drawn  by  the  writer,  and  portraits.  Mr.  Preece 
contributes  a  preface. 

The  Norwegian  Cnstoms  Tariff.— The  Board  of 
Trade  have  received  through  the  Foreign  Office  a  dispatch 
from  her  Majesty's  consul-general  at  Christiania  stating 
that  the  whole  of  the  amendments  in  the  tariff  of  Norway 
came  into  force  on  the  1st  inst.  The  most  important  altera- 
tion is  the  imposition  of  a  duty  on  machinery.  Thus 
motors  for  steam,  water,  wind,  gas,  petroleum,  beneine,  and 
electricity,  dynamos,  and  parts  of  the  same  will  pay  from 
5  to  10  per  cent.,  depending  on  their  details  and  the 
materials  used  in  their  construction. 

Royal  Meteorologieal  Sooiety.— At  the  ordinary 
meeting  of  the  above  society,  to  be  held  at  the  Eoyal 
Astronomical  Society's  rooms  in  Burlington  House  on 
Wednesday,  the  15th  inst.,  at  4.30  p.m.,  the  following 
papers  will  be  read :  "  Frequency  of  Non-Instrumental 
Meteorological  Phenomena  in  London  with  Different  Winds 
from  1763  to  1897,"  by  R.  C.  Mossman,  F.RS.K, 
F.RMet.Soc. ;  "  Progress  of  the  Exploration  of  the  Air  by 
means  of  Kites  at  Blue  Hill  Observatory,  Mass.,  U.S.A.," 
by  A.  Lawrence  Botch,  M.A.,  F.R.Met.Soc. 

A  PowerAil  Lisrht. — An  important  alteration  is  to  be 
carried  out  in  connection  with  the  revolving  light  at  Cape 
Oris  Nez,  the  red  and  white  flashes  of  which  are  such  con- 
spicuous objects  at  the  south-eastern  towns  on  the  English 
coast.  A  new  lighthouse  is  to  be  erected,  much  higher 
than  the  present  one,  so  that  the  light  will  be  seen  at  a 
distance  of  48  miles.  It  is  to  be  an  electric  light  having 
a  white  flash  every  second,  and  the  candle-power  of  the 
ray,  it  is  stated,  will  be  no  less  than  three  millions.  It  is 
computed  that  the  light  will  pierce  the  fog  for  a  distance 
of  16  miles,  but  the  fog  in  question  is  not  specified. 

A  Tramoar  Seat. — A  most  ingenious  novelty  in 
"garden  seats  "  has  been  adopted  on  one  of  the  tramcars 
running  from  Yauxhall  to  Norwood.  It  is  a  new  form  of 
seat,  with  a  back  that  may  be  shifted  from  one  side  to  the 
other,  according  to  the  direction  in  which  the  car  is  running. 
Instead  of  the  reversible  rail,  with  a  pendant  board  intended 
as  some  safeguard  against  pickpockets,  there  is  a  broad 
sheet  of  iron  so  ingeniously  contrived  that  it  fits  down  as 
a  cover  to  the  seat  when  it  rains,  or  may  be  raised  on  either 
side  to  form  the  back.  It  thus  protects  the  seat  when 
unoccupied,  forms  a  comfortable  support  to  passengers 
riding  in  either  direction,  and  must  render  the  art  of  the 
light-fingered  brigade  very  difficult. 

Prize  Competition. — Our  American  contemporary 
Electricity  is  offering  two  prizes  to  be  competed  for  by 
students  of  the  various  universities  in  the  United  States 
in  which  electrical  engineering'  courses  are  held.  The 
students  are  asked  to  submit  theses  on  electrical  matters 
likely  to  be  of  value  in  advancing  practice  or  theory  of 
electrical  engineering.  The  subject-matter  contained  is 
to  be  original,  and  it  is  also  a  sine  quA  non  that  it  shall 
not  have  been  published  before,  but  whenever  comparative 
information  is  given  the  credit  must  be  given  to  other 
experimenters.  All  the  theses  must  be  sent  to  the  editors 
by  Aug.  1.  The  student  who  is  adjudged  by  the  editorial 
staff  to  have  contributed  the  most  useful  thesis  will  receive 
a  prize  of  £5  and  a  year's  subscription  to  the  journal,  while 
the  next  man  will  receive  £3. 

Blagnetio  Survey  of  India. — The  Government  of 
India  is  favourably  considering  a  proposal  to  have  a 
complete  magnetic  survey  made  throughout  India.  Our 
contemporary  Indian  Engineering,  in  a  leader  on  the  subject, 
has  no  fault  to  find  with  the  fact  that  the  survey  is  to  be 
made,  but  considers  that  the  gentleman  selected  to  take 
charge  of  the  survey  is  not  sufficiently  acquainted  with 


• 


the  work  he  will  have  in  hand  We  must  coofoss  that  in 
our  opinion  the  chief  element  in  a  auccesaful  magnetic 
survey  is  nowadays  to  he  looked  for  from  the  careful  worker 
rather  than  from  a  man  versed  in  original  research.  With 
goodf  reliable  mstmrnente,  and  a  habit  acquired  from  other 
physical  researches  of  accurately  noting  down  observations 
taken,  there  is  no  great  difficulty  in  the  work.  Stilly  we 
see  no  reason  why  additional  assistance  for  the  survey 
ihould  not  be  obtained  from  our  observatory  at  Kew. 

Cantor  Leotores  on  Gattaporolia. — We  under^ 
stand  from  the  Journal  of  the  Society  of  Arts  that  a  few 
extra  copies  of  the  appendices  to  Dr,  Obach's  Cantor 
lectures  on  "Guttapercha"  have  been  printed.  These 
consist  of  some  additional  tables^  etc.^  which  were  not 
printed  in  the  Journal,  A  copy  will  be  sent  on  application 
to  any  member  of  the  society  who  desires  to  bind  it  up 
with  his  volume  for  the  current  year.  In  connection  with 
these  articles  in  may  be  of  interest  to  our  readers  to  learn 
that  the  collection  of  the  various  botanical  and  other 
specimens,  diagrams,  etc.,  used  to  illustrate  the  lectures 
at  the  Society  of  Arts  were  exhibited  at  the  soiree  of  the 
Royal  Society  on  Wednesday  last,  June  8,  and  will  also 
be  shown  at  the  Koyal  Institution  on  Friday,  June  10, 
after  Lord  Kayleigh's  discourse,  "Some  Experiments  with 
the  Telephone.'^  A  few  experiments  demonstrating  some 
of  the  properties  of  guttapercha  will  be  shown  on  this 
occasion. 

Tbo  Iron  and  Stool  Institute. — As  previously 
announced  in  our  columns,  the  autumn  meeting  of  this 
initituce  is  to  take  place  at  Stockholm  on  Aug.  26  and  27. 
For  the  convenience  of  members  a  special  steamer  will 
leave  Newcastle  on  Aug.  17,  and  proceed  by  way  of  the 
Baltic  Canal,  Kiel,  and  Wisby  to  Stockholm,  where  she 
will  remain  as  a  floating  hotel  until  Aug.  28.  The  return 
journey  will  be  by  way  of  Copenhagen,  Gothenburg,  and 
Christiania.  The  cruise  is  to  occupy  10  days.  An  alternate 
route  is  by  the  **  St.  Sunniva,"  a  steamship  of  1,000  tons, 
which  will  leave  Leith  on  Aug  20  for  Stockholm,  by  way 
of  Christiania.  This  cruise  will  occupy  24  days.  The  Orient 
Steam  Navigation  Company,  Limited,  have  also  rearranged 
the  itinerary  of  iheir  pleasure  cruise  to  the  Baltic  so  as 
to  bring  their  steamship  *'  Lusitania ''  to  Stockholm  on 
Thursday,  Aug.  25,  and  to  keep  her  there  until  Sunday, 
Aug.  28,  and  the  Great  Eastern  Railway  Company  has 
promiaad  to  afford  special  facilities  to  members  travelling 
by  the  Continental  route. 

Karly  Trolley  Roads.— A  Mr.  H.  Haskins,  writing 
to  our  Now  York  namesake,  gives  the  following  details  of 
a  double-trolley  road  which  was  in  operation  in  1886,  con- 
necting the  village  of  Montreux,  ChiUon,  and  ViUeneuvei 
at  the  head  of  Lake  Geneva,  in  Switzerland,  The  two 
eonductors  used  were  hollow  brass  or  copper  tubes,  open 
at  the  bottom.  In  these  tubes  were  metallic  plungers  8in. 
to  lOiiL  lopg«  with  wire  brushes  at  each  end  of  them,  to 
make  good  contact  with  the  tuben.  The  wires  were  fastened 
to  the  centre  of  these  plungers.  They  were  flexible  cords 
twisted  into  a  rope,  and  as  the  car  ran,  it  dragged  the 
plunger  after  it.  The  power  came  from  a  dynamo,  up  the 
mountain  side,  moved  by  a  waterwheel ;  and  the  boy  up 
there,  who  acted  as  chief  engineer  of  his  power  station,  was 
telephoned  from  time  to  time  for  more  or  less  current. 
Altogether  this  little  road  was  a  curious  affair.  Where  it 
wound  through  the  narrow,  crooked  streets— too  narrow 
for  sidewalks  and  poles — the  trolley  tubes  were  supported 
by  handsome  iron  brackets  projecting  from  the  building 
fronta. 

Eaolosod  Aro  Lampo. — As  (aras  one  can  judge  while 
within  the  exhibition  now  open  at  New  York,  says  the 
EUctricai  Worldy  the  open  arc  lamp  is  a  thing  of  the  past^ 


enclosed  lamps  for  both  direct  and  altemaliDg 
stant-potential  work  and  pressures  up  to  250  vohi^  ■ 
as  for  aeries  circuits,  giving  brilliant  evidooco  el 
success  in  every  direction.  The  eontrol  of  tliese  1ib|i  k^ 
as  a  nile,  effected  by  a  series  magnet  with  «a  aiaiiBi 
having  a  large  range  of  motion  with  a  Umtiod  vmralioB  rf 
current,  controlling  a  clutch  which  lifts  tbo  cvteiL  TVk 
arrangement  lowers  the  carbon  gnkdtudly  ae  tke  m 
lengthens  and  the  current  weakens,  until  the  ilMired  Bait 
of  the  armature  motion  is  reached,  at  wUcb  ponl  III 
clutch  is  arranged  to  let  go,  dropping  the  earixms  teplfar 
momentarily  and  pulling  them  apart  immediatilj  ^km^ 
after.  This  action  gives  a  ^*  wink ""  to  eneloeed  mt  \mf^ 
at  intervals  of  about  half  an  hour,  the  bosniiig  ef  lit 
carbons  being,  of  course,  much  slower  than  in  opea  iftt. 
Some  of  the  latest  designs  of  regulators  are  dtag^il  11 
avoid  this  winking. 

Home-Made  Eleotriolty. —  A  paregm{ili 
through  the  Press  stating  that  a  syndicate  ia 
acquire  certain  inventions  for  generating 
'*  The  discovery,  if  reports  are  to  be  rdied  opoo,  is 
the  most  important  and  far-reaching  of  the  cooUiijr. 
a  small  apparatus,  weighing  only  a  few  ponad 
without  the  aid  of  gas,  or  steam  power,  or  d; 
sufficient  current  can  be  generated  for  lightifig 
ordinary  dwelling-house.  Experiments  oondueted  mmk 
period  of  some  months  are  said  to  show  that  rvrj  slriUm 
results  can  be  obtained  by  this  method,  and  that  tke  MM 
developed  remains  quite  constant  By  means  of  this  im^ 
tion,  it  is  expected  that  the  supply  of  electrie  difrml  «1 
be  brought  within  the  reach  of  all  without  the  nscsa^ty 
for  taking  it  fruni  corporation  or  company  mainii 
trifling  cost  as  compared  with  the  present  cli 
current/'  We  will  believe  it  when  we  see  it,  bat  the  ptf^ 
graph  has,  we  fancy,  a  primary  battery  for  its  faiiiAliii 
Primary  batteries  are  not  promising  even  in  tbeoiy,  aal  b 
practice  do  not  as  a  rule  approach  even  by  SO  per  tmoL  • 
the  theoretical  figures. 

Chamgo  of  the  Zinc  Snlptiaio  In  the  CIm^ 
CoU,— Mr.  Wilheim  Jaeger  {Ann.  PhfK  Chrm.,  iaV7>  sa|i 
that  at  30deg.  the  ordinary  crystals  of  xtnc  siulpliaiei, 
+  7U^0,  change  into  crystals  of  the  oompotttioo 
+  6lI,/J.  There  is  a  break  in  the  sotubiliiy  ettnre  il 
point,  the  solubility  of  the  new  salt  being  greater  llna  Am 
of  the  original  compound.  In  keeping  with  Uiis,  the  E.MJP. 
of  the  Clark  cell  shows  a  change  at  39deg.  on  heail 
it  is  possible  to  cool  the  cell  down  again  in  soek  a 
to  prevent  a  return  of  the  zinc  sulphate  to  tbe 
condition,  abnormal  values  for  the  KM.F.  befa^ 
obtained  at  ordinary  temperatures.  Two  eiinree  are 
obtained  for  the  E  M.F.  of  the  Clark  cell.  For  Uie 
cell  containing  ZnSO^  +  7H^0 

Er   =  1  -400^  -  000152  (f  -  59)  -  0-000007  (<-  Mf. 
For  the  abnormal  cell  containing  ZnSO^  4-  6H,0 

E,   =  1  400,  -  000102 (/  - 39) -  0000004  (r * M)*. 
In  luing  the  Clark  cell^  oare  should,  therefore^  be 
not  to  raise  the  temperature  above  40deg^  and  to 
certain   that  the  zinc  sulphate  is  present   in  iti  i 
state. — Jour,  Chftru  Soc, 

Slootrlo  HistoiT.— The  record  of  tbe  6ntt 
line  runs  back  far  enough  to  enable  leverml  riml 
priority  to  be  made.     The  last  of  Ihoee  wo  fad  ia  a  1 
from  Mr.  W.  W.  HubbeU  in  the  SMilj/b  ^s 
gentleman  is  now  77  years  old^  and  hence  we  leare  tte  J 
person  in  the  quotation.     Mr.  Hubbell  mfw :  **  A  lew  da|a| 
since  1  was  examining  several  of  your  ptptn  of  ISiQ^  eea-| 
tabling  a  description  of  my  solar  nafo 
was  a  continuous  rotary  motion  derived  from  tko  i 
action  of  horseshoe  magnets-     I  then  gave  a  lo  Ikt ' 
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through  your  paper,  the  Franklin  Institute  Journal,  and 
London  Mechanics'  Magazine.  Now  I  ride  in  the  cars  here, 
propelled  by  its  power.  I  had  it  running  in  Philadelphia 
in  1850,  and  now  the  world  knows  not  whence  it  came. 
Such  is  the  fate  of  science  and  invention  when  not  accom- 
panied by  the  grasping  greed  of  gain.  My  prediction  that 
it  would  become  an  engine  of  power  to  the  world  has  been 
Terified,  and  that  is  my  satisfaction.  I  was  far  ahead  of 
the  electric  age  in  1850  when  I  made  it."  We  do  not 
qmte  understand  the  reason  for  the  term  "  solar  magnetic 
engine  "  by  the  above  pioneer,  and  certainly  there  is  no  solar 
action  about  the  modem  electric  motor. 

FlrinfiT  Submarine  Mines.— The  possibility  of  firing 
Aibmarine  mines  by  the  Marconi  method  has  been  ques- 
tioned by  naval  experts,  and  we  ourselves  have  doubts 
whether  the  people  who  propose  to  ignite  mines  in  this 
way  would  care  to  risk  their  lives  on  a  boat  in  a  mine  field 
with  only  the  protection  afforded  by  a  Marconi  resonator. 
It  is  another  matter,  however,  to  construct  a  submarine 
nine  which  is  specially  adapted  for  being  exploded  in  this 
•way.     Experiments  in  this  direction  have  been  carried  out 
jit  the  electrical  exhibition  now  being  held  in  New  York 
City,  where  small  quantities  of  explosives  are  ignited  under 
'water  as  an  attractive  feature  for  visitors.     In  this  case  the 
idea  is  that  the  mine  will  be  fired  by  the  defenders  of  the 
fort  by  the  Marconi  apparatus,  instead  of  using  electric 
conducting  wires  as  at  present      In   the  experiment  in 
question  only  one  mine  was  used,  and  the  difficulty  of 
discriminating— or,   rather,    of    selecting — one    particular 
point  to  receive  the  signals  is  even  more  apparent  than  in 
tbe  space  telegraphy.     From  what  we  can  see,  if  suitable 
nines   were  provided,   the  whole    mine    field  would  be 
exploded  at  the  same  time  in  order  to  blow  up  the  enemy's 
warship  which  was  in  contact  with  one  mine  only. 

Sleotrio  Weldinsr  Extraordinary.— The  exhibits 
at  the  New  York  Electrical  Exhibition  include  a  large 
number  of  novelties,  but  we  note  from  the  American 
journals  that  in  certain  cases  the  features  of  the  exhibit 
are  more  novel  than  practical.  As  an  instance  of  this  we 
would  refer  to  an  electrical  welding  outfit  in  which  a  storage 
battery  is  used  to  supply  the  necessary  current.  We  gather 
from  a  description  of  this  outfit  that  two  volts  only  are 
employed  in  welding,  and  that  these  are  obtained  from  an 
accumulator  which  is  under  normal  conditions  supposed  to 
give  50  amperes.  During  the  time  the  weld  is  being  made 
the  current  used  commences  at  about  800  amperes,  and  then 
drops  to  400.  The  effect  of  such  high  discharges  on  the 
accumulator  plates  will  be  most  disastrous,  and  we  can 
hardly  imagine  that  the  company  supplying  the  cell  is 
pleased  with  the  conditions  under  which  it  is  used.  In  the 
old  days,  when  accumulators  were  first  introduced  into  this 
country,  it  was  a  common  practice  to  roughly  ascertain  the 
condition  of  the  cells  by  seeing  if  they  would  make  a  certain 
sized  copper  wire  red  hot.  It  was  quickly  found  out  that 
this  rough-and-ready  test  caused  a  number  of  the  troubles 
which  the  users  of  accumulators  at  that  date  experienced. 
The  Telephone  Enquiry. — At  the  Parliamentary 
Committee  on  Tuesday  last,  Mr.  J.  C.  Lamb,  comptroller 
of  telegraphs,  gave  further  evidence  to  the  effect  that  Sir 
James  Ferguson's  agreement,  the  draft  of  which  was  signed 
in  August,  1802,  was  only  finally  approved  in  March,  1806. 
The  causes  of  the  delay  were  chiefly  of  a  financial  character. 
In  reply  to  various  members  of  the  committee,  Mr.  Lamb 
said  that  since  the  trunk  wires  had  been  taken  over  by  the 
(Government  24,526  miles  of  wire  had  been  erected  and 
4,647  more  were  now  in  the  course  of  construction.  In 
addition  it  was  intended  to  construct  several  thousand 
mDes  mOTe.  He  did  not  think  that  population  or  size  need 
necessarily  be  considered  when  establishing  an  exchange. 


The  main  consideration  must  be  the  number  of  allied 
businesses  in  the  neighbourhood.  The  Paris  telephone 
area  was  very  much  smaller  than  London.  Further 
questioned  as  to  the  rates  charged  by  the  Government 
and  the  company,  Mr.  Lamb  said  the  Government  had 
fixed  one  tariior  for  the  whole  country  while  the  company 
had  different  rates  in  different  towns.  In  reply  to  further 
question,  Mr.  Lamb  said  he  thought  the  public  interest 
would  be  best  served  if  the  whole  telephone  system  were 
in  the  hands  of  one  body.  He  personally  thought  the 
whole  system  should  be  in  the  hands  of  the  Post  Office. 

Eleotrio  Coal-Winninflr  Maehines. — The  London 
correspondent  of  the  Glasgow  Herald  gives  the  following 
data,  the  results  got  from  some  of  the  mines  in  the  United 
States  where  electric  coal-cutters  are  used.  In  one  of  the 
large  mines  where  the  electrical  equipment  is  very  exten- 
sive, first  cost  ran  about  £23. 10s.  per  horse-power  of  engines, 
the  operating  stores  and  repairs  costing  about  £5  per  horse- 
power per  annum.  This  works  out  to  1^.  per  ton  of  coal 
produced  or  delivered  at  the  bank,  while  the  total  outfit 
represented  an  investment  paying  25  per  cent.  For  ooal- 
cutting  in  this  particular  mine  there  are  11  500-volt  breast 
machines  able  to  make  a  cut  69in.  deep,  36in.  wide,  and  4in. 
high.  Their  weight  is  2,8001b.,  and  the  power  of  the  motor 
about  12  h.p.  These  will  make  the  cut  above  in  4^ 
minutes,  and  allowing  for  changing  position,  etc.,  wiU 
do  30  cuts,  or  mine  60  tons  of  coal  per  shift,  or  120 
tons  per  day  for  each  machine.  The  production  per 
man  works  out  to  six  tons  per  day  when  he  uses  the 
machine,  but  when  using  the  pick  the  output  is  only  four 
tons.  It  follows  that  where  the  machine  is  used  the  pro- 
duction for  a  given  amount  of  manual  labour  is  33  per  cent 
more,  so  that  it  is  easy  to  understand  that  under  the  new 
conditions  wages  could  be  higher,  with  greater  profit  also 
for  capital.  Moreover,  less  pit  room  is  required  with  the 
machine,  and  the  cost  of  blasting  and  loading  up  machine- 
cut  coal  has  worked  out  to  be  only  one-half  the  rate  for 
hand-pick  work,  while  the  cost  of  undercutting  by  machine 
is  one-eighth  that  in  the  case  of  manual  work.  Again,  the 
work  is  so  much  better  done  that  there  is  an  increase  of 
about  3  per  cent,  in  the  yield  of  lumps.  The  cost  of 
traction  in  the  mine  with  electricity  is  nearly  30  per  cent, 
less  than  with  mules,  while  for  electric  fan  ventilation 
the  fuel  required  is  less  than  half  that  used  for  furnace 
ventilation. 

Eleotrieal  Engineerinsr  in  Italy. — ^The  use  of 
electricity  in  Italy,  both  for  lighting  purposes  and  as  a 
motive  power,  is  constantly  extending,  and  there  is  conse- 
quently an  ever-increasing  demand  for  all  kinds  of  electrical 
appliances  connected  with  this  development.  Some  of  these 
are  now  made  in  Italy,  but  by  far  the  greater  part  come 
from  Switzerland  and  Germany.  Our  British  electrical 
engineering  firms  do  not  seem  to  be  making  any  effort  to 
secure  a  share  of  this  business  in  Italy.  In  1899  the 
centenary  of  Yolta's  discovery  of  the  electric  pile  is  to  be 
celebrated  in  Como,  his  native  town,  by  an  international 
exhibition  of  electrical  appliances,  which  will  no  doubt  be 
most  important  and  interesting.  Our  Consul  at  Milan, 
in  his  report  on  the  trade  of  Lombardy  for  last  year, 
says  further  that  although  electric  traction  has  not  yet 
been  applied  to  all  the  tramway  lines  of  the  city, 
still  the  first  year's  working  under  the  new  arrange- 
ment has  resulted  in  a  net  profit  for  the  municipality 
of  £38,000,  as  compared  with  about  £14,000  under 
the  old  system.  In  the  course  of  the  next  few 
months,  the  Edison  Company,  which  works  the  electric 
tramways  for  account  of  the  municipality,  will  bring 
into  Milan  a  force  of  nearly  10,000  h.p.  obtained  from 
the    River    Adda  at   Pademo.    Six   turbines,    each   of 
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2gl60  h,p.,  with  a  seventh  &a  a  reserve  in  case  of  accidenta, 
will  be  employed  for  developing  the  water  power  and  con- 
veying it  to  the  djnamoa^  which  will  be  seven  in  number, 
and  the  electric  current  will  be  carried  from  Paderno  to 
Mil&D,  a  distance  of  20  miles,  across  country  by  me^ns  of 
overhead  wires.  These  turbines  are  said  to  be  the  most 
powerful  hitherto  in  use  in  Europe.  It  is  estimated  that 
the  lose  of  power  in  transit  will  not  exceed  9  per  cent.  Of 
the  nearly  13,000  h.p.  to  be  thus  developed,  2,000  are 
already  disposed  of  in  the  town  of  Menza.  The  remainder 
will  be  brought  to  Milan,  and  any  surplus  that  may  remain, 
after  providing  for  the  public  and  private  bghting  of  the 
city  and  the  working  of  the  tramways,  will  be  let  for 
industrial  purposes* 

Motor    Protection. — Mr     H.    H.    Cutler     rectlyen 
delivered  a  lecture  before  the  Chicago  Electrical  Association 
on  "Motor  liegulation  and  Protection,"     In  introducing 
the  subject,  Mr.  Cutler  spoke  of  the  practically  unlimited 
field    now   opening  up   for    the   electric   motor    in   shop 
traosmiseion,  in  which  field  it  now  has  a  sure  foothold. 
The  regulation  and  protection  of  these  motors  had  given 
rise  to  what  might  almost  be  called  a  separate  branch  of 
electrical  engineering.    The  regulation  of  an  electric  motor 
ia  always  accomplished  by  reducing  the  voltage  across  some 
part  or  parts  of  the  windings,  according  to  the  nature  of 
the  motor  and  the  work  to  be  done.     A  com  pound- wound 
motor  with  provision  on  the  rheostat  for  coning  out  the 
BOnea  windings  and  cutting  resijatance  into  the  shunt  field 
was  spoken  of  as  one  of  the  neatest  methods.     A  regulating 
rheostat  of  this  kind  with  automatic  underload   release  on 
all  of  the  various  speeds  wa^  shown.     He  ako  described  in 
detail  an  elevator  controller  which  relieved  the  strain  on 
the  field   inj^ulation  when   reversing.     He  advocated,  for 
protection,  the  enclosed  fuse,  because  it  gave  the  kind  of 
protection  that  the  motor  really  wanted — namely,  protec- 
tion against  overheating,  whereas  the  circuit  breaker  took 
no  account  of  the  heat  being  generated  In  a  circuit,  but 
opened  whenever  the  current  exceeded  a  cerlain  amount. 
Since  heat  is  the  thing  to  be  prevented,  protective  devices 
operated  by  heat  should  be  u^^ed.     The  objections  made  as 
to    the   unreliability  of   the  open-air  fuse  did   not  hold 
against  the   enclosed   fuse,  which  always   has  a  definite 
surrounding  medium.     He  exhibited  a  new  form  of  circuit 
breaker  of    bin   design    which   had    the   magnet   coil    in 
shunt  with  a   tow  resistance,     This   resistance  had  a  high 
temperature  coefticient,  and  would  riae  in  resistance  with 
an  excess  of  current  m  as  to  increase  the  voltage  across  the 
magnet  coil  and  cause  it  to  trip  the  catch.     The  value  of 
this  form  of  breaker  in  motor  work  lies  in  the  fact  that  it 
will  permit  an  overload  for  a  i^hort  time,  but  will  never  let 
it  remain  longer  than  the  safety  heating  limit  of  the  circuit 
permite.     The  latter  idea  is  a  good  one,  and  we  agree  with 
our  New  York  namesake  in  praising  it. 

Biectric  Traction  in  Amerioa.^The  engineer  and 
manager  of  a  trolley  line  in  the  States  does  not  have  a  bed 
of  roaeu.  It  seems,  from  the  Street  Railway  Rrvtrw^  that  it 
ia  no  uncommon  thing  for  him  to  find  a  long  length  of  the 
trolley  wire  stolen  when  the  cars  want  to  start  in  the 
morning.  One  correspondent  suggests  that  there  are  two 
ways  to  aasist  detection  of  theft  of  trolley  or  feeder  wires 
when  the  power  st^aion  is  shut  down  at  night  The 
simplest  plan  would  be,  if  a  source  of  alternating  current 
is  available,  to  open  all  main  switches  at  the  switchboard 
and  throw  the  ulternnttng  high-tension  circuit  from  the 
local  lighting  com[3any  on  to  the  'bus  bars,  keeping  all 
feeder  iwitohes  eloaed.  The  effect  of  this  would  be  to 
give  a  very  severe  shock  to  anyone  attempting  to  cut  the 
wire,  and  after  it  became  known  thai  the  trolley  wire  at 
night  was  charged  with  one  or  two  thousand  volta,  we 


think  there  would  be  few  attempts  made 
By  attaching  to   the   'bus    bars  at  the  urn 
feeders,   as   well  as  the  main  line,  would  be  fai 
It    would,    of    course,   be    necessary   to  tosirt  in 
with   the  line  sufficient  resistance    to    prevoot  • 
flow   of    current.      Another    method    would  bt    to 
a    small    pressure    wire     from     the     t^raifniie    of 
circuit  back  to  the  power-house,  then*  haTin^ 
main   switches,   set  in   a  magnetic  devico    mailn 
annunciator,    in   connection  with  several  oeHi  ol 
battery.     In  this  plan  a  circuit  would  be  mado  fc«n 
'bus  bars  and  through  all  the  feeders  to  the  linn 
through  the  small  pressure  wires  spoken  of  at  fifH,  i 
long  as  the  circuit  was  complete  the  armature  of  tbt  i 
ciator  would  be  held  against  ita  magnet>  but  oo 
the  circuit  at  any  point  the  armature  would  bo 
and  a  bell-ringing  circuit  thrown  in,  thus  giving 
and  audible  notice  of  a  break  in  the  line.     An 
could  be  arranged  for  use  there  in  the  powor  bowi,  or  < 
any  other  point  in  the  city  at  the  option  o(  Xhm 
tendent.     These  seem   to   us   to   be  prevontivai^ 
wonder  where  the  police  spend  their  nighu  if  focli 
stuff  as  trolley  wire  can  be  freely  taken  away. 

Como  Exhibition,  1890.— An  inlematioiud 
of  electricity  will  be  held  at  Como  from  }Amj  IS  to  OcL] 
1899,  in  honour  of  Volta  on  the  oecaaioo  ol  tbo 
of  the  electric  pile.     Volta  was  bom  at  Como  In  tkoj 
1745,     The  exhibition  will  review  the  bislory  of  a  i 
in  the  vast  field  of  electricity,  and  a  congrtv  of  i 
ready  to  present  the  most  recent  progreaa  ol  tbe 
and  electric  applications  will  be  tta  principal  fomnfa 
uniting  with   this  an  exposition  of   the   lilk 
branch  of  trade  much  developed  in  ConMK  it  ii  di 
diffuse  the  knowledge  of  the  application  of  eloetrii 
to  an  important  series  of  machine   toola       Tba 
will    comprise :     Volta's    discovery,    illustrated    by 
ap^mratua  —  Bibliography  —  Manujcripta  —  Aulognpli' 
Portraits — Medals — Personal   objects — Tho  story  of 
tricity  during  a  century — Documents,  poll 
scripts,  designs^ — Plans  of  machines  and  alaetrie  i 
and  transports  of  electric  energy — ^The  totching  of 
tricity :    models,  apparatus,  and  instrameata  for 
use — Apparatus  for  measuring,  controlling,  and  i 
electric  currents — Meteorological  electricity— BattflriM  i 
accumulators— Steam   boilers  and    enginea:    waSor, 
petroleum,  and  wind  motors^ — Tranimisaionaandi 
for  installations  for  the  production  of  tbo  < 
Dynamos — ^Alternating-current  dynamoi — ^1 
Electric  motors,  and  their  application  to 
Electric  conduiu,  aerial,  subterraneout,  uod«^w»tef; 
their  accesaoriee — Apparatus    for   isoUtioo    and 
Means  and  rules  for  preventing  poiionil  tnjufy — 1 
light :     incandescent     and     arc    lamps  ; 
apparatus^Lamps    with     portable    aocomoJaior^— I 
fittings^     reflectors— Apparatus      for     pro]fctmi — Lii^| 
hottaes — Application  of  electricity  to  tracUTO 
propellers — ^Electricity    in     tele^graphy    and 
Signals  by  means  of  electricity — OaetUakxv  u 
liadiography— Electro  metanargy--Eloetnd^  io 
and  extractive  industriea — Thermal  ap| 
plastica— Electric    applications    in    mining    ind 
operations^ — Therapeutic  cloctridty  —  Va 
We  are  informed  that  applications  of  toleiitioii  tm 
should  reach  the  committee  by  (>cu  SI. 

British  Associatiosi^^The  atitttmn  noolfaitf  of  I 
British  Asaociation  will  this  year  bo 
larga  gathering  ia  tspected,  and  ibi 
sparing  no  exertion  in  getting  the  gtioela  well  nMOs^wl  «dJ  ' 
provided  for.     It  li  hoped  that  a  large  nimber  of  ' 
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nembers  will  be  present.  The  reception-room  and  offices 
>f  the  local  treasurer  and  secretaries,  during  the  meeting, 
irill  be  at  the  Victoria  Eooms ;  the  offices  of  the  presidents, 
the  general  secretaries,  and  the  council  will  be  in  the 
building  lately  occupied  by  the  Salisbury  Club,  where  also 
I  room  will  be  set  apart  for  representatives  of  the  Press, 
rhe  sections  will  meet  as  follows  :  A — Mathematical  and 
Physical  Science.  In  the  Lecture  Theatre,  Bristol  Museum. 
The  president  of  this  section  is  Prof.  W.  E.  Ayrton,  F.R  S. 
B — Chemistry.  At  the  University  College.  The  president 
of  this  section  is  Prof.  F.  K  Japp,  F.R.S.  C— Geology. 
In  the  Hannah  More  Hall.  The  president  of  this  section 
is  Mr.  W.  H.  Huddleston,  F.R.S.,  F.G.S.  D— Zoology.  In 
Victoria  Chapel  Schoolroom.  The  president  of  this  section 
is  Prof.  W.  F.  R  Weldon,  F.R.S.,  F.L.S.  E~Geography. 
In  the  Music-room  of  the  Blind  Asylum.  The  president 
of  this  section  is  Colonel  Church,  F.RS.  F— Economic 
Science  and  Statistics.  At  the  Merchant  Venturers' 
Technical  College.  The  president  of  this  section  is 
Dr.  J.  Bonar.  G — Mechanical  Science.  At  the  Merchant 
Venturers'  Technical  College.  The  president  of  this 
section  is  Sir  John  Wolfe  Barry,  K.C.B,  F.RS. 
H — Anthropology.  At  the  Park-place  Schoolroom.  The 
jffesident  of  this  section  is  Mr.  E.  W.  Brabrook,  C.B., 
FjS.A.  K-— Botany.  At  the  Fine  Arts  Academy.  The 
prmdent  of  this  section  is  Prof.  T.  0.  Bower,  F.R.S., 
FX.S.  The  Museum  Committee  of  the  Corporation,  the 
Cbarity  Trustees,  the  Society  of  Merchant  Venturers,  the 
mthorities  of  University  College,  and  those  of  Clifton 
Jollege  have  all  kindly  granted  the  use  of  buildings  under 
beir  control.  A  number  of  the  owners  of  manufacturing 
nd  engineering  works  have  offered  to  open  them  for 
ispection  during  the  week  of  the  meeting.  The  evening 
Atertainments  usual  at  British  Association  meetings  are 
sing  arranged  for,  and  the  programme  will  probably  be 
I  follows  :  Wednesday,  Sept.  7,  at  8  p.m. — Address  in 
le  Colston  Hall  by  the  president,  Sir  William  Crookes, 
'.RS.  Thursday,  Sept.  8. — Conversazione  at  Clifton 
bllege,  by  invitation  of  the  chairman  of  the  council  (the 
Ard  Bishop  of  Hereford),  the  head  master,  and  Mrs. 
(lazebrook.  Friday,  Sept.  9. — Evening  discourse  in  Colston 
jbdl  by  Prof.  W.  J.  Sollas,  F.RS.  Saturday,  Sept.  10.— 
^iblic  banquet  at  the  Colston.  Hall,  arranged  by  the  presi- 
lent  and  members  of  the  -Chamber  of  Commerce,  and 
setore  to  the  working-clafs'ses  by  Prof.  E.  B.  Poulton, 
fJSLS.  Monday,  Sept.  1^. — Evening  discourse  at  Colston 
lall  by  Mr.  Herbert  'Jackson.  Tuesday,  Sept.  13. — 
/onyersazione  at  Colj^ton  Hall,  given  by  the  local 
ommittee.  Banquet  J^ven  by  the  Master  and  Society  of 
Hercbant  Venturers.  ^An  important  international  conference 
Ml  terrestrial  magneti^sm  will  take  place  during  the  meeting, 
bl^ates  to  which /are  expected  from  France,  Germany, 
taly,  Russia,  Au^ftria,  Canada,  and  the  United  States. 
Lmongst  the  excu^-sions  we  note  the  following  as  of  engi- 
ceering  interest  /  on  Saturday,  Sept.  10,  excursions  to 
iFonmoath  Dock  and  the  Severn  Tunnel  pumping  station  ; 
o  Thuraday^ept.  15,  excursions  to  the  sources  of  the 
kistol  wat^supply  and  also  to  the  Great  Western  Railway 
^orks,  Swj/hdon.  There  are  many  others  of  more  general 
nterest,  ai/d  it  is  hoped  that  the  Admiralty  would  send 
KHoe  of  j[}xQ  big  ships  of  the  navy  to  Kingroad,  so  that 
would  have  an  opportunity  of  inspecting  them. 
'^  9^  indebted  to  the  Bristol  Times  and  Minor  for  much 
fe  above  details  of  the  arrangements  made  by  the  local 
imittee. 

^  I>ynamo  Design. — The  following  editorial  notes  from 
the  Electrical  World  of  New  York  are  most  interesting,  as 
giving  a  critical  survey  of  the  present  practice  in  dynamo 
design  in  the  States,  The  notes  are  as  running  comments  on 


the  machines  now  on  exhibition  in  New  York :  "In  the  design 
of  direct-current  dynamos  there  is  evident  a  still  increasing 
partiality  for  the  multipolar  as  opposed  to  the  bipolar 
type,  the  multipolar  machines  being  made  in  sizes  as  small 
as  I  h.p.  at  low  speeds.  These  machines  are  all  of  the 
circular  type — that  is,  having  external  circular  yokes  and 
internally  projecting  poles.  In  the  construction  of  fields  the 
rage  for  steel  seems  to  have  subsided,  cast  iron  being  quite 
largely  used  for  the  yokes,  with  cores — or  at  least  pole- 
tips — of  wrought-iron  plates  or  laminations  about  ^in.  to 
^in.  in  thickness.  The  practice  of  casting  these  into  yokes 
is  about  equally  in  favour  with  that  of  bolting  the  parts 
together  with  machined  joints  The  yokes  are  noticeably 
thinner  and  wider  than  was  the  practice  hitherto,  being  nowas 
a  rule  sufficiently  wide  to  cover  completely  the  windings  of  the 
fields,  so  that  on  looking  at  the  machine  from  one  side  the 
field  spools  are  invisible.  The  purpose  of  this  is  probably 
mechanical  protection  simply,  the  same  principle  being 
carried  still  further  by  some  makers  in  what  is  called  the 
'  apron  type  field,'  this  designating  a  yoke  which  is  flanged 
at  either  edge  inwardly  toward  the  shaft,  thereby  still 
further  enclosing  and  protecting  the  coils.  Generator  fields 
are  universally  compound  wound,  edgewise  tape  winding, 
particularly  for  series  coils,  beginning  to  be  used.  Coming 
to  the  air-gap,  a  notable  feature  is  the  increase  of  the 
magnetic  density  at  this  point,  the  use  of  pole-shoes  to 
increase  the  area  of  the  gap  in  order  to  reduce  the 
reluctance  having  been  quite  largely  abandoned.  On  the 
contrary,  many  makers  now  bevel  the  poles  of  the  field- 
magnet  cores,  thereby  reducing  the  active  area  of  the  gap 
below  that  of  the  cross-section  of  iron  in  the  field.  This,  with 
the  area  lost  by  reason  of  the  crowding  of  the  lines  of  force 
into  tufts  over  the  teeth  of  the  armature,  obviously  increases 
the  density  greatly  above  that  in  the  iron  of  the  fields.  The 
purpose  of  this  is  to  reduce  the  distortion  under  load,  the 
lines  being  so  crowded  at  the  pole  faces  that  the  distorting 
effect  of  the  armature  currents  cannot  crowd  them  much 
more  into  either  horn.  This  is  obviously  done  at  the 
expense  of  an  increased  loss  of  energy  in  the  field  exciting 
coils,  but  the  demand  for  a  machine  that  will  run  spark- 
lessly  without  rocking  of  the  brushes  from  no  load  to  25 
or  50  per  cent,  overload  necessitates  some  such  sacrifice. 
Coming  to  the  armatures,  the  smooth  body  type  has 
practically  vanished  from  the  design  of  the  present  day. 
The  notches  are  deep,  about  one-half  the  width  of  the 
teeth,  and,  as  a  rule,  with  parallel  sides,  the  teeth  being 
narrower  at  their  bases  that  at  theii  tips.  The  edges  of  the 
laminae  are  finished  after  assembling  to  remove  burrs  and 
irregularities  in  the  slot  walls.  Binding  wire  is  still  quite 
largely  used,  but  other  methods  of  resisting  the  centri- 
fugal force  are  coming  into  practice,  one  popular  one  being 
the  insertion  of  long  strips  of  wood  the  whole  length  of 
the  slot,  entering  notches  just  beneath  the  tip  of  the  teeth 
binding  them  firmly  in  place.  Some  makers  use  an  over- 
hanging tooth  with  but  a  very  slight  gap  between  the 
overhanging  tips  of  adjacent  teeth,  making  practically  a 
tunnel  winding,  thus  eliminating  the  tufting  of  the  lines 
of  force  across  the  air-gap  and  the  consequent  necessity  of 
laminating  the  poles,  as  well  as  the  need  of  any  binding 
devices,  at  the  expense  of  greater  difficulty  in  armature 
winding.  In  armature  insulation  the  use  of  mica  and  its 
products  has  fallen  off,  owing  undoubtedly  to  the  expense 
of  such  materials  and  the  production  of  cheaper  insulating 
materials,  such  as  oiled  paper,  pressboard,  sheet  fibre,  etc., 
with  sufficiently  high  breakdown  strength  for  the  voltages 
common  in  direct-current  constant-potential  work.  Straight 
out  end  connections  or  barrel  windings  are  apparently 
growing  in  favour,  being  now  used  as  much  as  the  oldw 
spiral  type," 
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for  central  stations  and  tramway  works  on  behalf  of  this  company, 
as  well  as  in  supervising  their  electric  lighting  departfnent.  In 
1881  he  was  engaged  by  the  firm  of  Messrs.  Bramwell  and  Harris, 
engineers,  of  5,  Great  George-street,  as  assistant  engineer,  and  in 
1893  was  appointed  by  them  as  resident  engineer  on  the  Derby  Cor- 
poration works.  At  the  beginning  of  the  year  1897  Mr.  Stewart  was 
appointed  by  the  Derby  Corporation  sole  engineer  of  the  elec- 
tricity department,  and  in  this  position  he  is  carrying  out  several 
large  extensions  at  the  Corporation's  electricity  works,  including 
the  addition  of  a  600-kw.  steam  alternator.  Mr.  Stewart  is  an 
A.Bf.LC.El,  and  member  of  the  council  of  the  Municipal  Electrical 
AsBOciation,  and  an  A.M.I.E.E. 


r,  J.  H.,  was  bom  at  Bristol  in  1864,  and  studied  electricity 
and  magnetism  at  Bristol  Trade  and  Mining  Schools  from  1880  to 
1883.  For  two  successive  years  he  headed  the  list  of  students. 
He  was  apprenticed  to  Messrs.  Paterson  and  Cooper,  of  London,  in 
1883t  And  remained  with  them  four  years,  carrying  out  lighting 
contracts  in  England  and  abroad.  In  1887  he  was  appointed 
electrical  engineer  to  Messrs.  Blakey,  Emmott,  and  Co.,  Limited, 
Halifax,  where  he  designed  dynamos  and  superintended  the  manu- 
laotare  of  electrical  plant  generally  for  six  years.  Mr.  Rider  was 
appointed  borough  electrical  engineer  of  Bolton  in  1893,  and 
prepared  plans  and  specifications  and  designed  the  whole  of  the 
electric  undertaking,  the  works  being  opened  in  1894.  He  reported 
oo  a  general  electric  traction  scheme  for  the  borough  in  1896.    Mr. 

-  Rider  was  next  appointed  borough  electrical  engineer  of  Plymouth 
in  1896,  and  is  now  carrying  out  the  construction  of  works  for 
electric  lighting  and  traction  from  his  own  plans  and  designs. 
The  completion  of  this  work  is  expected  at  the  end  of  1898.  Mr. 
Rider  is  a  member  of  the  Institution  of  Electrical  Engineers, 

'  iMwxdate  member  Institution  of  Civil  Engineers,  member  Northern 

'  Society  Electrical  Engineers,  and  member  of  council  of  Municipal 
Sleetrical  Association.  The  Municipal  Electrical  Association  was 
iormed  on  his  initiative  in  1896  at  a  meeting  in  London  called  to 
eoneider  the  new  Board  of  Trade  regulations.     He  has  contributed 

'  papers  to  the  Northern  Society  of  Electrical  Engineers  and  to  the 
Ifiinicipal  Electrical  Association  conventions  of  1896  and  1898. 

WOmaliurst,  T.  P.,  A.I.B.B.,   in  1885  entered  the  shops  and 

effiee   of    the  late   Sir   Charles   Bright,  mining   and   consulting 

eogineer.     In  1887  he  was  appointed  to  a  post  on  the  staff  of  the 

Taunton  Electric  Light  Company.     While  in  the  employ  of  this 

company  he  had  a  large  experience  of  pioneering  work  in  various 

clowns  in  the  West.     In  1889  he  was  appointed  chief  assistant  to 

»  Exeter  Electric  Light  Company,  then  being  formed,  and  in  the 

t;^  inllowing  year  he  was  made  chief  engineer.     In  1893  he  left  Exeter 

\flMa  receiving  the  post  of  borough  electrical  engineer  to  Halifax. 

[  Hie  was  here  callea  upon  to  design  a  complete  scheme  of  electric 

Shting  on  the  high-tension  alternating  system,  which  was  success- 
Ij  carried  into  operation.  At  the  present  time  he  is  engaged  in 
claying  down  an  electric  tramway  system  in  Halifax,  the  power  to 
^;lie  tnpplied  from  the  existing  electricity  works. 

Wer^ltigham,  Gharlea  Henry,  was  bom  in  1866,  and  educated 
'  at  King's  College  School  and  at  King's  College,  London,  in  the 
-  department  of  applied  sciences,  where  he  took  up  complete  three 
\  yeare'  course  of  engineering.  While  there  he  obtained  the  Cloth- 
*[  vorkers'  exhibition  for  science,  and  numerous  other  prizes  and 
1-etrtificates,  and  on  leaving  was  elected  associate  of  the  college 
'  t4.K.C.)  and  was  present^  with  a  special  certificate  of  honour. 
h  V^  ^^^K  college  ne  was  articled  to  Dr.  John  Hopkinson,  F.R.S., 
l<  lor  two  years ;  nad  charge  of  his  laboratory,  and  carried  out  a 
■vge  amoaDt  of  original  research  under  his  direction,  also  assisting 
.hun  generally  in  his  consulting  work.  On  completion  of  articles 
'  Zr^  ^'  hopkinson  he  went  to  the  United  Telephone  Company 
^  ^^f^ther  more  than  a  year,  being  engaged  chiefly  in  the  erection  of 
In  1889  he  joined  the  London  Electric  Supply 


l^t^BbOn  as  third  engineer  at  their  Grosvenor  generating  station. 

f  aftI^^^^°^Q^'^  o^  ^^0  works  to  Deptford,  he  was  appoint^  to  take 

iSa^  ^^  ^^^  standardising  department,  the  whole  of  the  testing 

S^/^''  ^^ch  he  designed.     Subsequently  Mr.  Wordingham  had 

ilS^  ^'  ^be  distributing  stations  in  addition  to  the  standardising 

%SS^'^^^^    In  1892  he  left  the  London  Electric  Supply  Cor po- 

^^^L^^  •  return  to  Dr.  J.  Hopkinson  as  his  assistant,  and  was 


[=!?««. 


in  supervising  on  his   behalf  the  carrying  out  of   the 
fw^m-^  ^^^  the  erection  of  the  central  stations  at  Manchester 
»?^     ^®'**     ^^  December,  1893,  he  proceeded  temporarily 
^C«^OQt6r  to  organise  the  sta£f  and  working  arrangements  of 
~^»^t^  and  in  March,  1894,  at  the  invitation  of  the  Manchester 
^^^J^^D,  accepted  the  permanent  position  of  chi^  engineer  of 
^y^^^yliO  works,  since  which  time  he  has  managed  the  entire 
^2*^i«Mr,    In   July,  1894,  when  Dr.  Hopkinson's  agreement 
1^^^    Corporation    terminated,    Mr.    Wordingham    became 
'^*^R  engineer  in  addition  to  his  other  duties ;  and  addi- 
^  ^^'^^^t  to  the   extent   of  3,000  h.p.  has  already  been  laid 
^^^^«r  his  direction,  while  that  for  another  5,000  h.p.  is  now 
^&^^    ^^  ^'^^  ^^  Bupplv  also  has  been  increased  eight- 
•^^tt  to  at  present  engaged  in  preparing  a  scheme  for  the 
j^^on  of  dectrical  energy  for  ligoD,  power,  and  traction  in  a 
^  bvfiiiff  an  area  of  about  85  square  miles,  comprising  the 
*it  ttia  dty  of  Manchester  and  the  districts  of  three  adjacent 
%oritiee.     He  was  elected  student  in  1884  and  associate 
*of  1892  of  the  Institution  of  Civil  Engineers  ;  student  in 
^  *~ciate  in  1887,  and  a  member  in  1894  of  the  Institution 

ml  Engineers,  and  is  now  a  member  of  council  of  this 
i;  member  in  1894  of  the  Institution  of  Mechanical 
Ae^i^unt  Ci  ''  °^o°^^i^  ^  1^^  o^  ^^®  Northern  Society  of  Electrical 
ioD  ComMat-^^^»°*^'<>''<^^  years  member  of  council  of  this  society; 
ars,  ^^-JfBmber  and  was  one  of  the  founders  of  the  Municipal  Elec- 
lic  UAj^iy  Association,  and  was  president  of  this  association  last  year  ; 
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is  a  life  Fellow  of  the  Imperial  Institute.  He  is  the  author  of 
various  papers,  including  two  presented  to  the  Institution  of  Civil 
Engineers,  one  on  *' Telephonic  Switching,"  the  other  on  '* Meters 
for  Recording  the  Consumption  of  Electrical  Energy.''  Both 
received  Miller  prizes,  and  were  printed  in  full  in  the  t^roctedings 
of  the  institution,  and  the  second  has  been  republished  in  book 
form  in  America. 


At  the  meeting  on  Wednesday,  after  the  usual  fonnal 
business,  the  presidential  address  was  delivered  by  Mr. 
A,  H.  GiBBiNGS,  as  follows : 

Presidential  Address. 

BY  A.    H.   GIBBINGS. 

In  presenting  to  you  my  presidential  address,  I  find  the 
first  and  most  fitting  opportunity  in  which  to  express  my 
grateful  appreciation  of  the  honour  I  have  received  at 
your  hands  in  being  elected  your  president,  and  the  great 
pleasure  it  has  afforded  me  to  accept  the  office.  I  must 
also  heartily  congratulate  you  not  only  on  the  fact  that  the 
association  is  now  entering  upon  the  third  year  of  its 
existence,  but  also  on  the  exceptionally  rapid  growth  of 
membership,  and  the  important  and  useful  work  which 
has  already  been  carried  out  under  its  auspices.  We 
have  reason  to  believe  that  the  influence  of  this  asso- 
ciation is  daily  becoming  more  powerful  in  the  various 
municipal  electricity  undertakings  throughout  the  United 
Kingdom,  and  we  are  sure  that  since  our  inaugura- 
tion, greater  good  fellowship  and  ready  co-operation 
exist  among  municipal  electrical  engineers.  We  have 
therefore  every  reason  to  congratulate  ourselves  on  our 
present  position  and  to  be  more  than  hopeful  as 
regards  the  future.  It  will  perhaps  be  of  interest,  if  for 
a  few  moments,  we  look  oack  upon  the  work  which 
the  association  has  undertaken  since  the  first  annual 
convention  was  held  in  this  room  two  years  ago.  The 
papers  which  were  read  on  that  occasion  were  significant 
of  the  necessity  of  such  an  association  as  ours,  and  if  we 
may  judge  from  subsequent  developments  of  many  matters 
which  were  then  discussed,  that  convention  has  indeed 
borne  good  fruit.  I  may  mention  the  present  very  extensive 
adoption  of  electricity  supply  at  220  volts  compared  with 
the  few  places  in  which  it  had  been  adopted  two  years 
ago.  Then  there  is  the  general  coming  into  use  of  electric 
traction  for  tramcars,  and  the  supply  of  electricity  for  both 
lighting  and  power  from  one  central  station,  mr  must  I 
omit  to  mention  the  control  of  electrical  apparatus  and 
wiring  on  the  consumers'  premises,  which  it  has  been 
suggested  should  be  in  the  hands  of  municipal  authorities. 
Here  I  may  say  incidentally  that  at  this  convention  some- 
thing approaching  an  uniform  and  complete  set  of  wiring 
rules  and  regulations  will  be  submitted  to  the  members  for 
approval  and  adoption. 

All  this  has  been  largely  the  work  of  the  council 
of  the  association,  who  have  held  17  council  meetings 
since  June,  1896,  the  members  travelling  considerable 
distance  to  attend  them.  Many  other  important  subjects 
have  had  their  consideration,  and  have  ripened  into 
practical  results.  There  are,  for  instance,  the  model 
clauses  in  connection  with  plant  specifications,  which  are 
the  direct  outcome  of  conferences  between  the  representa- 
tives of  plant  manufacturers  and  the  council  They  have 
also  succeeded  in  securing  important  reform  in  keeping  the 
statistical  records  of  all  the  municipal  electricity  works, 
and  the  proper  tabulation  of  the  annual  accounts  and 
figures  in  such  a  form  that  a  better  and  more  reliable  com- 
parison of  one  undertaking  with  another  is  now  possible. 
Other  equally  important  matters  are  still  in  progress,  and  a 
list  of  some  of  them  is  given  in  the  hon.  secretary's  report, 
at  the  end  of  the  last  published  Proceedings, 

It  will  be  seen  that  the  work  of  the  association  which 
I  have  just  briefly  summarised,  has  reference  more  par- 
ticularly to  the  general  or  non-engineering  side  of  municipal 
electricity  supply.  But  other  subjects  concerned  with  engi- 
neering details,  with  management,  and  with  questions  of 
policy  have  also  been  dealt  with,  and  also  been  productive 
of  equally  good  results.  I  conclude,  and  I  tnink  with 
reason,  that  the  reading  and  publication  of  papers  together 
with  the  discussions  thereon,  have  an  educational  effect 
which  is  beneficial  and  stimulating,  and  the  importance  of 
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which  c&nnat  be  over-rated.  When  we  look  around  and 
see  the  exceptionally  rapid  progresa  which  electricity  sup- 
ply has  made  within  the  la«t  two  years,  and  the  greater 
interest  which  municipalities  are  taking  in  matters  which 
should  ri«^ht!y  and  properly  be  under  their  own  control, 
such  as  the  municipiilisation  of  telephones  and  tramways, 
I  cannot  help  thinking,  and  ^me  pardonable  pride 
mineles  with  the  thought^  that  the  awakening  of  this  spirit 
baa  been  due  in  no  small  degree  to  the  splendid  meetings 
of  this  association.  It  is  eminently  worthy  of  observation 
that  these  meetings  have  been  well  supported  by  the 
chairmen  and  councillors  of  the  electricity  committees  of 
the  various  munictpalities.  I  wish  here  and  now  to  express 
the  hope  that  these  gentlemen  who  represent  the  political 
and  public  sides  of  municipal  government,  and  who  are 
peculiarly  acquainted  with  those  aspects  of  municipal  elec- 
tricity supply  which  do  not  as  a  rule  come  within  the 
immediate  province  of  the  electrical  engineer,  will  continue 
to  give  us  their  valuable  and  valued  support,  and  will 
introduce  as  many  more  members  of  their  committees  to 
these  meetings  as  they  are  able.  I  feel  this  to  be  a  very 
strong  and  essential  feature  of  this  association.  I  shall 
not  now  indulge  fiurther  in  belauding  ourselves  and  our 
work,  but  turn  at  once  to  those  topics  on  which  1  wish  to 
say  a  few  words. 

The  first  matter  with  which  I  shall  deal  is  the  chanicter 
and  functions  of  electricity  committees.  In  some  places 
we  still  find  in  existence  a  gas  and  electricity  committee, 
an  anomalv  however  in  the  matter  of  combinations  which 
is  rapidly  becoming  obsolete.  In  most  places  the  electricity 
committee  is  separate  and  distinct,  its  functions  being 
simply  to  deal  with  each  and  every  mutter  appertaining  to 
the  department.  Lord  Provost  Itichmond,  of  <  Glasgow,  was 
the  first  to  call  attention  to  the  multifarioug  duties  which 
attached  to  this  one  committee,  and  to  show  how  inadvis- 
able it  was  for  one  committee  to  attempt  to  deal  a;;  a  whole 
with  every  phiise  of  electricity  supply,  and  how  impossible 
it  was  that  they  should  do  mo  with  any  great  succoks. 
The  remarks  of  the  Lord  Provost  were  tallowed  up 
by  an  able  exposition  by  Mr.  Arthur  Wright  in  a  con- 
tribution to  the  technical  press.  The  technical  press 
however,  valuable  and  far-reaching  as  it  Is,  docs  not  often 
meet  the  eye  of  municipal  councillors,  and  I  should  like, 
therefore,  to  call  attention  to  this  important  and  pressing 
subject  through  the  medium  of  the  association.  I  propose 
to  point  out  briefly  some  of  the  reasons  which  make  it 
almost  essential  that  electricity  committees  should  be 
reconstituted  in  order  to  be  effective  in  the  highest  degree. 
It  may  be  urged,  and  not  without  some  show  of  reason^ 
that  there  exists  a  precedent  for  our  methods,  in  the 
municipal  ownership  and  supply  of  gas,  and  that  those 
arrangements  which  in  the  case  of  gas  have  proved  entirely 
satisfactory  and  sufficient  ought  to  work  equally  well  in 
regard  to  electricity.  But  the  supply  of  electricity  is  not 
to  be  compared  with  that  of  gas,  as  if  they  were  in 
nil  respects  the  same.  Electricity  is  more  complicated 
antl  varied  in  its  methods  of  generation  and  distribution ; 
it  is  more  subtle  in  its  nature ;  its  applications  are  more 
diversified,  wider  in  their  scope,  and  of  greater  importance. 
The  details  of  all  these  phases  of  electricity  supply  are  far 
removed  from  simplicity,  and  re<futre  special  and  careful 
Cfinsiderntinn  in  nearly  every  development  of  the  under- 
taking.  In  addition  to  these  highly-differentiating  features. 
the  growth  of  the  business  has  been  very  much  more  rapid 
J  than  was  the  growth  of  gas  supply,  and  this  is  likely  to 
continue.  We  luhve  also  at  present  not  a  few  collateral 
mattei^  which  it  would  be  the  province  of  the  committee 
to  deal  with.  Some  of  these  are  electric  tramways  and 
other  motive  power,  street- lighting,  methods  of  charging 
for  current,  mmmercial  problemf^,  acu^e^smonU  and  other 
financial  quentions,  and,  by  no  means  least  important,  the 
eiteosion  of  existin|{  electricity  works  with  an  eye  to  a 
greater  future  development  than  was  dreamt  of  five  years 
ago. 

At  the  present  time  one  committee,  with  possibly  a  small 
works  sub  committee,  attends  as  best  thay  can  to  all  these 
matters.  If  any  special  subject  arises  (and  it  often  does 
arise)  the  practice  is  to  nominate  a  few  members  to  con- 
sider it  and  re|>ort  thereon  to  the  general  committee, 
after  which  they  exist  as  a  special  constitutiun  no  longer. 


As  a  matter  of  experience,  it  has  been  foood  Ihat 
temporary  expedients  do  not  uaually  work  wtIL 
electrical  engineer  has  to  deal  witli  cooitAiiUf 
sub-committees,  with  the  inevitabh»  oooseiiiiMiie 
the  decisions  are  unduly  delayed  and  propcraM  Is 
The  position  is  scarcely  improved  when  Om 
committee  considers  every  subject  In  ihml  cut 
machine  is  often  too  big  for  its  work.  FreqoMtt 
may  mean  many  absentees,  and  there  ia  endJasn 
in  the  discussions  as  a  matter  of  coutim.  1 
satisfactory  solution  lies  in  the  formatioii  of  a 
permanently-appointed  sub^eommitteesv  eacb  m ' 
some  well-defined  section  of  the  aflairt  of  ifaa 
1  cannot  do  l^etter  than  give  the  divtsiona  aboiljr  i 
by  Mr.  Wright.  They  are  (1)  a  sub-comniitaoi 
duction,  having  charge  of  the  works  and  sub  ftatioai] 
a  subcommittee  on  distribution,  havirig  diam  of 
mains,  feeders,  connections,  and  metem ;  aod  (^  a 
committee  on  finance,  having  to  do  wtlb  all 
estimates,  loans,  and  accounts.  Such  an  appoitio 
of  work  would  lighten  the  labourt  of  tiia  G«Mnt| 
Purposes  Electricity  Committee,  greatly  help  tba  else 
trical  engineer,  and  probably  facilitate  buaineas  all  nissi 
Having  thus  indicated  the  lines  upon  nrhich  it  aopaui  Is  I 
me  it  would  be  advisable  to  remodel  and  reform*  1  will  spij 
proceed  further  into  detail  The  subject  aaeiDidieatl 
be  peculiarly  appropriate  in  addressing  tys 
We  have  managed  fairly  well  perhA|>8  m  the  pait»  Imt  Ail 
watchword  of  electrical  science  is  '*  advance,*'  and  we  Mill 
adapt  ourselves  to  the  vast  developments  wkidi  ^x%  _  ^ 
on  at  a  rapid  pace,  if  we  are  to  get  tfaa  pablie  to  wm\ 
thoroughly  appreciate  the  infinite  appUcaiicMM  and  iM 
immense  importance  of  this  new  force  bi  tkc 
of  man. 

Another  subject,  not  indeed  wholly  new,  bat  vbieh 
yet  has  had  only  partial  consideration,  ts  that  of  tlii 
mercial    or  public  side  of   municipal    eiMlriettf 
I  think  I  shall  be  right  in  assuming  as  a  broad  _ 
that   the   object   of   all   municipalisation  ts  to  set  la 
interests  of  the  ratepayers  and  to  give  them  iba  bsst 
for  their  money.     Whether  this  should  take  ll»i  fo 
applying  large   profits  to  the  reduction  of  tba  nl 
of  working  at   the  very  minimum  of  profilp  jvst 
expenses  as  a  matter  of  fact^  and  retailtfig  tile  af 
the  public  at  cost  price,  is  largely  a  matter  of  optnioob 
of  which  we  shall   hear  more  doriog  tba  ootvii  of 
present  convention. 

My  own  opinion  is  as  regards  the  soppljr  of  alec 
that  at  present  there  is  only  one  wise  eoona  far 
pursue.     We  are  bound  to  act  in  the  interesti  of  oori 
rather  than  to  subserve  the  interest  of  the  pabBe 
rally.    Only  in  that  way  shall  we  «nbrae  ihe  toiietit . 
of  our  customers  and  thus  be  monog  in  Ihe  direplisi 
a  cheaper  supply.     In  a  certain  city  wbieh  own  tbe 
works  it  has  long  been    the    practice   to  npfdy  all 
gas    for    the    public    lighting    of    the    i 
making  any  charge  whatever  upon  tbe  raUi.     The 
cost   has,  in   fact,  been   trested   as   tf   il  were  part 
parcel  of  the  costs  of  production  for  private 
thereby,  of  course,  raising  the  price  per  1,000  cubic 
charged  to  private  consumers.  Street-tigbcuiV  ii 
a  public  necessity  and  a  general  booOt  bill  Ibe  gat 
sumer  alone  in  this  instance  is  mttlcted  (ft  tbe 
I  do  not  know  that  any  great  injuatioe  ariseei 
the  gas  consumers  are  almost  co-exteoeiire  wiib 
payers.    But  I  should  certainly  deprecate  anj 
present  to  supply  electricitv  for  streetrl^g^ttii^ 
the  same  basis.     It  woula  praetiadly  OBeaa 

comparatively  few — that  is,  tbe  cotnoioera  of 

for  tbe  advantage  of  all.  The  enlirecost  of  tbaDttblial 
including  the  capital  cost  of  erecting  Iftnur-piliari, 
no  inconsiderable  sum  of  money»  and  Ibe  bardoe 
simply  be  intolerable.     In  additton  to  tbie  it  ifoakl 
as  I  have  already  stated,  a  sound  ooauBoreial  poifejr 

I  am  tempted  here  to  refer  to  one  or  two  otker 
in  which  I  have  alwTiys  taken  a  gieal  iolereit» 
upon  thi)9  question  of  a  sound  cosuaerdal  pdBqr.     Is 
incumbent  on  a  municipal  eleetrieal  •anbr  QiMbrtiki 
is  it  desirable  that  they  sboiild  reotriel  tmiiiieehrei  lo 
the  mere  purveyors  of  eleetrieal  enetfj  t    U  il 
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»,  and  is  it  to  their  advantage  to  go  beyond  this,  so  far 
least  as  to  ensure,  to  the  best  of  their  ability,  that  the 
isumer  gets  what  he  ultimately  pays  for — that  is, 
bt  and  power  as  nearly  perfect  as  possible  ?  My  answer 
the  first  of  these  questions  is  in  the  negative;  to  the 
ond,  in  the  affirmative.  I  am  convinced  of  the  expe- 
ncy,  from  all  points  of  view,  of  the  policy  of  undertaking 
I  supply  of  lamps,  and  of  selling  or  letting  out  motors  on 
e,  by  the  municipal  electricity  supply.  1  am  well  aware 
t  this  may  be  characterised  as  the  paternal  regime,  but 
I  end,  or  ends,  in  my  opinion,  will  in  this  matter 
tify  the  means.  Consider  how  the  consumer  looks 
these  things.  The  fact  of  the  voltage  and  the  meter 
Dg  correct  is  of  small  consequence  to  him  if  his 
ips  are  bad  and  his  motor  inefficient  and  trouble- 
le.  He,  of  course,  attributes  everything  wrong  to 
dquarters,  and  thinks  the  supply  must  needs  be  the 
^n  of  mischief  in  all  cases.  And  so,  as  matters  now 
id,  a  great  deal  of  odium  and  much  trouble  fall 
the    electrical   engineer  for  faults  which   really  arise 

of  defective  apparatus  not  under  his  control.  I  do 
wish  to  advocate  here  a  wholesale  proprietor- 
»  of  electrical  apparatus  by  the  municipality.  The 
)iit  to  which  the  business  should  be  carried  must  be 
^rmined  by  experience,  and  perhaps  also  by  local 
iimstances  in  some  degree.  But  it  is  certainly  pos- 
3  and  probably  advisable  for  more  to  be  done  in  this 
ction  than  at  present.  With  regard  to  the  financial 
jct,  these  methods  appear  to  me  thoroughly  sound  both 
the  municipality  and  the  consumer.     The  municipality 

the   money  to  buy  such  apparatus  as  electric  motors 

arc   lamps  at  the  time  the  demand  arises,  which  in 

3t  is  of  course  creating  a  demand,  because  a  consumer 

hire  and  pay  good  interest  upon  the  capital  outlay, 
>n  he  might  neither  be  able  nor  inclined  to  purchase 
right.  The  disinclination  to  purchase  electrical 
aratiis  for  himself  arises  principally  from  his  ignorance 

mistrust.  His  difficulty  and  hesitation  are  overcome 
m  the  electricity  department  itself  provides  these  and 
38  a  certain  amount  of  responsibility.  He  feels  confident 
t  he  will  get  what  is  best  suited  for  his  purposes,  and 
t  he  is  guaranteed  against  all  risks.  It  is  obvious  also 
t  by  thus  creating  and  fostering  a  demand,  trade  is 
lolated  and  increased  for  the  contractor  and  manu- 
iurer. 

have  specifi'  ally  mentioned  the  supply  of  lamps  and 
tors,  but  I  should  like  it  tu  1)6  clearly  understood  that 
re  are  many  other  developments  on  which,  in  my 
oion,  it  would  be  wtll  worth  while  for  electricity  supply 
lertakings  to  enter,  ac  a  matter  of  practical  policy. 
are  seems  to  be  no  inherent  reason  why  a  hard-and-fast 
)  shoald  be  drawn  by  municipalities  at  the  mere  genera- 
1  and  distribution  of  electrical  energy.  But  whatever 
w  we  may  take  in  regard  to  this  question  of  extended 
iness,  there  is  one  phase  of  the  matter  which  we  cannot 
»rd  to  lose  sight  of.  It  is  perhaps  the  most  pertinent 
t  of  which  we  need  to  remind  ourselves  in  relation  to  it. 
sfer  to  what  is  done  by  supply  companies  and  what  they 

even  yet  prepared  to  do.  Up  to  the  present  time  it  has 
n  the  practice  to  grant  a  provisional  order  either  to  a 
nieipality  or  an  independent  company,  which  order  carries 
h  it  the  practical  monopoly  of  the  business  for  a  certain 
ft,  and  it  certainly  is  not  the  tendency  with  these  com- 
ies  to  limit  or  circumscribe  their  business  in  any  way. 
r  it  is  very  significant  to  observe  what  is  the  attitude 
the  public  to  these  concerns.  I  think  I  might  go  so  far 
x>  say  that  in  many  towns  and  districts  the  ratepayers 
lid  show  their  preference,  if  a  reliable  ballot  could  be 
so,  that  the  supply  of  electricity  should  be  in  the  hands 
an  independent  company.  Whilst  this  is,  of  course,  no 
nment  whatever  against  the  desirability  on  general 
ands  of  the  undertaking  being  in  the  hands  of  a  local 
hority,  it  is  clearly  enough  an  indication  that  the  public 
sider  that  their  requirements  are  likely  to  be  better  served 
the  company.  Why  should  this  be  so  1  The  municipality 
pht  to  be  able  to  do  far  and  away  better  for  the  city  or 
ongh,  not  only  in  the  long  run,  taking  the  future  into 
oont^  but  also  in  the  immediate  present     Let  munici- 

~  I  be  wise  and  read  the  signs  of  the  times,  and,  above  all, 
I  be  serapolously  particular  to  avoid  conducting  their 


business  in  any  way  and  every  way  which  sayoon  of  the 
methods  of  monopolists.  You  will  probably  be  aware  that 
at  the  recent  sitting  of  the  Joint  Committee  of  both 
Houses  of  Parliament  on  the  clauses  relating  to  electrical 
generating  stations,  the  first  attempt  has  been  made 
to  obtain  sanction  for  admitting  competing  companies 
into  the  areas  supplied  by  locid  authorities.  This  is 
a  serious  menace.  Local  authorities,  be  it  remembered, 
have  not  the  same  privileges  in  the  management  and 
prosecution  of  their  business  as  a  company  would  have. 
The  former  are  at  present  handicapped  by  parliamentary 
restrictions ;  the  latter  would  be  practically  free  or  subject 
only  to  the  conditions  which  impose  themselves  on  any 
wisely-conducted  business  enterorise.  It  is  high  time  that 
extended  powers  were  conf errea  on  municipal  authorities  in 
order  that  they  may  not  be  cramped  in  this  new  under- 
taking, and  especially  if  competition  is  to  come,  in  order 
that  they  may  compete  at  least  on  an  equal  footing  with 
the  companies.  It  will  then  be  incumbent  on  them  so  to 
use  these  enlarged  powers  in  the  interests  of  the  public 
that  no  question  of  admitting  rivalry  within  their  borders 
shall  arise,  and  progress  be  no  longer  hampered  by  statu- 
tory  regulations  which  are  more  stringent  than  necessary. 

The  third  and  final  point  to  which  I  wish  to  make 
reference  is  the  important  subject  of  "standardisation." 
I  am  glad  we  are  to  have  a  paper  entirely  devoted 
to  this  subject  from  the  able  pen  of  Mr.  Wordingham, 
in  view  of  which  I  shall  only  travel  very  lightly 
over  the  surface  of  the  question.  The  standardisa- 
tion or  uniformity  of  plant,  apparatus,  sizes,  and 
dimensions  of  mains  and  dielectrics,  speeds,  periodicities, 
voltage  of  supply,  etc.,  has  now  become  an  absolute  neces- 
sity in  some  cases,  and  a  matter  of  desirability  in  nearly  all. 
It  is  a  subject  eminently  worthy  of  the  careful  consideration 
of  the  association,  for  while  there  can  be  no  doubt  that 
consulting  engineers,  electrical  engineers,  plant  manufac- 
turers, contractors,  and  others  are  unanimous  as  to  the  value 
of  standards  in  the  abstract,  they  are  by  no  means  of  one 
opinion  as  to  what  the  respective  standards  should  be.  Let 
us  take  a  brief  view  of  the  position.  In  the  first  place,  each 
manufacturer  has  his  own  particular  type  and  sizes  of  plant 
and  apparatus ;  each  consulting  engineer  has  his  own  ideas 
of  speeds,  periodicities,  and  systems  of  supply  ;  and  each 
borough  electrical  engineer  has  probably  more  "fads" 
than  all  the  rest  together,  and  little  wonder  when  it  is 
remembered  that  he  has  in  many  cases  to  conduct  Ojperations 
with  plant  put  down  with  very  little  regard  to  the  adapt- 
ability of  one  portion  to  another.  There  are,  of  course, 
some  good  points  in  most  of  the  many  vaned  designs  and 
excellent  reasons  for  each  of  the  many  varieties  of  method, 
and  what  is  wanted  therefore  is  that  the  very  best  of  these 
should  be  taken  and  formed  into  what  can  be  recognised  as 
standards  or  bases.  In  the  United  States  there  is  much 
less  variety  of  plant,  apparatus,  and  methods  than  in  this 
country,  and  the  reason  is  clear.  There  the  business  of 
electric  supply  and  manufacture  has  been  in  the  hands 
of  two  or  three  great  and  influential  companies,  who 
have  recognised  the  immense  value  of  making  as  far  as 
possible  an  uniform  class  of  article.  The  consulting 
engineers  having  in  many  cases  arisen  from  the  employ 
of  these  firms,  they  have  followed  the  same  ideas,  and  the 
result  is  apparent  in  the  confidence  and  progress  which 
everywhere  obtains.  We  have  in  this  country  at  least  one 
prominent  instance  which  I  may  mention  by  way  of 
illustration.  I  refer  to  the  ordinary  bayonet  lamphoider. 
The  original  high  price  of  incandescent  lamps  has  been  a 
very  small  matter  compared  with  the  advantage  of  a 
standard  form  of  holder,  which  is  the  outcome  of  the 
lampmaking  monopoly.  There  are  many  makers  of 
engines,  dynamos,  motors,  cables,  arc  lamps,  etc.,  who 
have  standardised  their  own  particular  article  of  manu- 
facture and  its  details  of  construction,  and  with  the  best 
possible  result.  There  are  others  who  are  for  ever  varying 
their  types  and  patterns,  and  who  never  keep  spare  and 
numbered  parts.  They  are  generally  most  indignant  if 
specifications  are  not  sufficiently  wide  to  admit  any  or  all 
of  their  vagaries. 

It  is  not,  perhaps,  in  regard  to  such  details  of  special 
manufacture  that  we  can  accomplish  much.  Indirectly, 
they  would  be  affected,  but  the  object  of  the  association 


«hoiild  be,  I  think,  to  ataodarclise  the  conditione  rather 
than  actual  details  of  the  varioue  mat  tors  ah-eiMdy  men- 
tioned. It  wilt  1>e  a  work  of  equal  and  inestimable 
importance,  and  of  unquestionable  advantage  to  all  parties 
concerned. 

I  have  now  come  to  the  close  of  my  remarks  upon  the 
three  special  features  of  electricity  supply,  which  I  have 
ventured  to  su&^gest  might  with  advantage  have  the  con^ 
sideration  of  the  association.  The  question  now  arises  as 
to  what  is  the  best  method  of  considering  such  mattera, 
with  the  object  of  achieving  tbe  best  practical  results. 
The  answer  seems  to  be  that,  where  several  distinct  and  yet 
allied  interests  are  involved,  the  most  suitable  initial  step 
is  that  of  a  representative  conference.  When  once  such  a 
conference  has  agreed  upon  a  definite  course  ol  action,  the 
object  desired  is  rendered  comparatively  easy  of  attainment. 
Therefore  I  suggest  our  cooperation,  wherever  |>088ible, 
with  kindred  and  longer-established  institutions  and 
societies,  to  deal  exhaustively  with  the  details  of  these 
matters,  and  to  lead  ua  to  those  wise  and  workable  con- 
elusions  which  are  only  reached  by  thorough  deliberation 
and  open  discussion. 

In  conclusion,  I  think  that  this  association  has  arrived 
at  a  stage  in  its  existence  when  its  usefulness  has  been 
demonstrated  beyond  all  question.  Like  other  societies 
and  individuals  who  set  themselves  an  earnest  task,  or 
create  an  honourable  sphere  of  work,  the  labour  grows  on 
our  hands.  If  it  were  necessary  I  might  here  read  a  little 
homily  on  riein^  to  the  occasion,  putting  our  shoulders  to 
the  wheel,  and  in  other  hyperbolic  language  inculcate  the 
duties  of  energetic  application  and  devoted  effort,  but  these 
are  virtues  which  scarcely  need  tostering  among  the  members 
of  this  association.  I  thank  you  sincerely  for  the  attention 
with  which  you  have  heard  me. 


Mr,  C.  H.  WoRDiN(aiAM  said  they  had  listened  with 
great  interest  to  the  president's  address.  He  was  reure  all 
would  agree  in  giving  him  a  vote  of  thankB,  and  would 
ask  him  to  allow  it  to  appear  in  the  Transactions  of  the 
association. 

The  following  paper  was  then  taken  as  read  : 

Manageroent  of  Electrical  Undertaking's  by  Local 
Authorities. 

BYCOUXCILlAJlimCSI'OKL*,  KX-imAIRMAN  ni-^  THK  SOUTH PciRT 

KLKCrKJilTY  COABIITTEK, 

It  cftllM  for  no  greiit  denmntl  upon  our  credulity  to-day  to 
iMume  that  elt^ctrical  undert»kingi  can  be  elliciently  administered 
and  profitably  managed  hy  local  authorities.  Wo  have  evidence 
of  thifl  lufficient  to  convince  the  most  acepiioal,  even  GovemiDent 
depi^rtmentfl.  Yet»  with  such  evidence  plainly  befare  vm^  the 
anomaly  femainB  that  of  the  total  number  of  proviaionnl  orden 
annually  obtained,  many  drift  into  and  dwell  for  years  in  the 
regions  of  the  doldrums.  Here  pessimijitic  majoritiea  love  to 
dwell  until  leavened  by  the  optimiata,  when  the  good  ship  soon 
finda  ita  WAy  into  the  trade  winds*  Having  arrived  in  such 
active  sphere,  oommittees  generally  exhibit  a  deaire  to  under- 
■land  Bomething  of  the  worlk  they  are  called  upon  to  do.  Nay, 
thdir  seal  is  generally  worthy  uf  emulAtion  by  every  manu- 
faotnring  oommittea  of  corporations.  Some  are  even  as  i&ealous 
aa  the  boy  who  took  the  bellows  to  pieoei  to  see  from  whence 
the  wind  aroee.  **  It  is  a  new  thing,*'  is  a  common  remark  ;  and 
who  doM  Dot  Uke  to  see  and  hear  of  something  new  ? 

Having  taken  their  deciaion  to  establiah  a  station,  alas ! 
diffiottltiM  face  them  at  all  painta.  Shall  an  engineer  be  at 
OQOie  engaged  to  design  and  subae^juenily  work  the  station,  or 
10  it  better  to  call  in  the  advice  of  some  conaulting  engineer  to 
advise  and  plan?  To  approach  the  makers  of  machinery  at 
thU  point,  as  private  individuab  do  in  baOding  factories  and 
worki,  is  ranic  cfirporate  heresy*  On  such  a  momentous 
question  memben  seek  advice  from  thoae  of  their  friends  who 
nave  already  eone  through  the  milL  But  here  diversity  of 
opinions  ii  the  bewildering  fruit  of  their  eflbrta.  Erery 
oommittee  know  what  they  want.  It  is  a  station  and  system 
of  diatribuUuD  thai  shall  be  second  to  none.  It  must  be 
planned  for  utility  and  convenience,  and  meet  the  unknown 
wants  of  futurity.  Its  machinery  should  be  deaigned  to  adapt 
itaolf  with  precimon  und  suooeas  to  all  the  varying  retiuirements, 
work  at  a  coat  that  shall  top  the  record,  and  be  obtained  frtjm 
the  low  eat  tendoror.  These  are  the  ideals,  and  the  qaeation  is 
how  to  get  thenu  Friends  tell  us  privately  that  conaulting 
eOAnteca  are  divided  into  achooU,  and  that  somehow  or  other 
tbiir  diaUict  will  b«  found  to  be  well  auited  to  the  particular 


Wikl 


system  that  the  engineer  called  in    gefi«ral]y  advim* 
advantages  of  such  system  are  explain«d  and  laftdtm" 
whilst  the  disadvantagee  of  others  are  clearly  portntfeA. 

Having  read  or  remember«Mi  something  of  tbm  battle  i 
gauges  fought  by  railway  engineers  in  thw  firsi  haM  el  tkm 
century,  and  its  termination  by  the  evidanoe  of  oanwaieoe^ 
members  of  committees  subaide  into  despair  of  Mug  aUi  t» 
give  a  clear-reasoned  decision  on  any  sgrsteoi.  In  ihii  mmSUm 
the  influence  of  perHuasive  oratory  geoenitly  pfftiviAa  and^  sbh 
seals  their  capture.  An  engineer  is  eogagM  and  a  MftsMb 
system  declared.  Should  the  committee  ooiitistui  in  Ik*  jifl^ 
fjHh  condition  produced  by  abundant  and  eameia  mMm  ii 
opposite  polarity,  they  will  be  spared  the  diitgacdoaa  of  1 
ing  to  the  argumenu  of  Lancaahire  ctrws  water-tlthe  boQl 
high-speed  isrrAns  slow- speed  engines  —one  adtenfage  at 
in  a  plastic  condition  of  mind.  The  station  betag 
pleted,  committees  for  a  time  at  least  are  rid  of  their  | 
and  diliiculties.  This  is  for  a  short  time  only. 
denign  and  equipment  soon  make  themselves  m.^ 
buildings  are  too  narrow  or  too  short,  is  a  freqiseni  mf*-^ 
that  much-belauded  day  plant  is  the  dilemma  of  «lti^ 
mittees.  Having  been  at  work  a  year  or  two  it  toab 
gradually  th^t  the  small  unit  specially  advised  for  eoQaoi 
day -load  work  is  too  small,  and  of  tosillSeient  poiww  ia  i 
cases  to  energise  the  transformers  alone.  We  are  adraad  i 
sell  them,  but  to  whom  ?  If  the  Asiatics  oould  be  tndnesd  i 
take  them  as  readily  as  they  take  modem  rifles,  whal  a  i 
to  the  corporations  and  benelit  to  the  buyers  it  wovild  bit 
advice  frequently  given  to  sell  this  or  acimp  Ibnl- 
advisable  and  peif ecUy  sound  from  a  bositieai  oolttA  of 
must  or  ought  to  bring  to  every  oommttte*  Uim  om 
duty  of  making  a  reeerre  fund  out  of  which  the  unpaid  i 
fund  on  such  plant  can  be  met. 

But  the  primary  and  foremost  duty  of 
stations   under  their  control   ought  to  ho  the 
electrical  energy  at  the  lowest  possihie  oost^     lie 
loss  for  a  standard  whereby  to  measure  sneh  001 
exceUeut  and   up-to-date   tables  in   Li^UmnA,  ill*  hik^i 
every  station  becomes  apparent,     Cett^tll]^  lew.  if  a«r,  ii 
excel  in  every  item  of  costs  in  the  group  taio  whidi  My, I 
measured  by  output,  fall.     AU  can,  howsvtf ,  trf  to  slaai  ii 
by  comparison  where  skill  and  forethought  in  deaigsi  i 
meat,    as  well   as  management^   make   themeelytei  IdlU 
policy  of  willingness  to  lay  cables  to  supply  propoef 
customers,  has  hitherto  been  attended  with  gtenetml  i 
the  day  when   it  will  become  the   poor  auui*a  U, 
anxiously  await  the  dawn.     Whenever  the  OOfl  of 
can   be  cheapened  considerably,   that  day  will  b^tn 
Everyone  connected  with  electricity  oommittees 
this  at  present  very  costly  process. 

Stred' Lightintj, —Klectncimm  all  advise,  and  wisalf  not 
the   lighting  of  our  streets   with   eleotrieity.     Wm  a 
satisfied  look  would  pass  over  the  faat  of  eiroiy  i 
trical  engineer  if  he  could  obtain  it«     The  niios  3sC 
factor  would  delight  him.      How  is  this  deiirmbW  i 
brought  about  if    The  prize  is  worth 
know  that  corporate  gas  oommittees  are'tom^  tba^^ 
gentlemen,     IThe  one  lever  that  would  be  n^iid  and  an 
in  gently  lifting  them  from  their  commanding  poiilim  ii  ! 
one  of  less  cost.      Bring  tliat  about  b^  whatat ir  ■ 
like,  and  the  object  of  our  desire  ia  atlninodM 

€hargit^g, — No  paper  on  maotirMUBt  woold  be 
without  reference  to  the  prioes  enarged*    In  thla 
porations  stand  well  in  comparison  with  prif*lje 
By  a  large  and  cons  tan  tly*  increasing  mtmberliM  Wriflifti 
of  charging   is  finding  favour.     Personallj^   I  aai 
favour  of  retaining  the  nuiximum  prioe  intadi.  Mi 
limit  of  such  price  to  suit  the  cireomsfiniiee  of 
For  all  energy  consumed  beyond  the  time  of 
would  drop  it  to  the  lowest  possible  ebaix* 
covering  aM  charges.     A  reserve  fund  I  deed  i 
a  word,  my  policy  would  be  one  of  ohatgtng  tlie  lows 
the  system  will  bear,  rather  than  the  one  that  generally  < 
in  the  gas  world  of  charging  the  majcimom  tliat  ihm  ] 
i|uietly  consent  to  pay. 

In  conclusion,  as  an  eatnoit  member  of  wimmilli— >  lit  { 
add  that  it  will  be  the  opening  of  m  guild  dmt  for  tb«  ] 
of  electric  lighting  when  a  greater  portion  of  tbe  < 
and  resource  now  expended  by  eleetneiaiis  on  ?■ 
for  improving  steam-engines  and  botleca  ahafi  bn  i 
cheapening  and  perfeeting  of  the  mM<i  el  < 
for  lighting  purposes.     An  aTonffo  of  freai  £B  eo  £yf[ 
nootion  is  a  very  heavy  capital  ehnt||e  lo  mnj*     Tb* 
and  sinking  fund  on  this  amount  is  e'Hial  lo   m 
annual  cost  of  light  in  cottage  bouses.    Voc  as  a  j 
oorporation  can  I  ignore  the  fact  thftt  the 
were  almost  passionately  pressed  to  aotkipale  i 
by  the  expeiuliture  of  capital  on  du  '' 
shown  themaolvea   in   practice.     Ac 
authority,  the  major  portion  of  failuraal 
in  ooDKQoeiiee  of  wealuMM  or  d«feeU  tn  tiM  i 
Our  bouetii  iCeam-pipea,  attd 
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&•  thm  underground  portioni  cif  our  system i»  It  is  on  thU 
portion  of  the  plant  that  members  of  coninutteeft  entertain  a 
fe^r  that  m  imittvl  of  halting  and  indaciaion. 

Mr.  WmrmAn/y  Proetor  (Brislol),  in  opening  the  diicuiaioo,  mud 
i£waA  a  fact  wortbv  of  notice  that  this  w^  the  first  meetiriEr  at 
whldi  a  paper  had  beeo  read  by  a  member  of  the  Municipal 
^■wnHaHoD.  It  was  a  subject  of  great  interest  to  everyone  who 
had  the  cauae  of  electrical  nndertakings  tkt  heart.  The  paper  had 
toaehed  on  all  the  moit  important  points  of  the  question.  The 
p^steet  diffiealtj  was  with  the  jelly-like  committee  referred  to. 
With  referoDce  to  startiD^  an  electric  statloof  he  shoDld  say  that 
it  va£  better  to  engage  an  eogtneer  who  would  design  and  after- 
wards work  the  station  instead  of  calling  in  a  consultifi|^  engineer, 
&>  thought  that  Councillor  Bedford  w&a  rather  hard  on  station 
ipfFioeers.  No  doubt  they  had  their  little  weaknesses,  but  so  also 
bd  oooeultincr  engineers.  With  regard  to  day  load  plant,  how 
ion  Id  it  be  ^ot  rid  of  ? 

Mr.  €,  B.  Wordintlimin  (Manchester)  said  that  a  system  might 
It  introduced  by  which,  when  a  station  got  large  enough  to  do 
■jihoat  ite  day- load  plant,  it  might  pass  it  on  to  another  station 
v&fefa  was  just  starting. 

Mr.    Tt^ndmy  Proctor,  continuing,  said  he  should  like  to  hear 

bma  other  engineers  how  stations  should  be  manaffed.     It  seemed 

to  Biixi  that  in  the  daytime  engineers  had  charge  only  of  internal 

work  At  the  station,  but  at  night  they  were  held  responsible  for 

vfaAt  happened  ntitaide,     That  was  a  rather  curious  a rraof^em en i. 

Am  to  the  question  of  accounts,  and  whether  they  should  be  kept 

by  the  engineer  or  not,  he  i^hotild  say  not.     An  aooountant  ooght 

te  be    kept  who  should  taka  charge  of  all  these,  but  under  the 

■■per^^ioti  of  the  engineer.    New  plant,  he  thought,  ought  to  be 

oki&rg^  to  capital  account,  while  repairs^  etc.,  should  go  down 

to  revenue. 

lb-.  J.  T.  Sldimer  fEuU)  said  a  remark  had  fallen  from  the 
HSDtletaiij:)  who  had  just  spoken  with  reference  to  keeping  the 
aoootmt^.  R^  thought  that  any  oocounts  connected  with  a 
SiaDicijpai  body  should  he  done  by  the  treaifurer  of  the  couoclL 
Jk%  MiaU  tbey  were  done  by  the  Corporation  treasurer  and  seere^ 
>iijf*  He  rait  it  a  great  honour  to  speak  before  such  a  highly 
todmical  Andience* 

Mr.  1P&r«dA7  Freeter  said  his  idea  in  bringing;  the  question  of 
Soeoarate  forward  was  to  know  whether  the  engineer  should  be 
teodbled  with  them,  in  addition  to  his  ordinary  work>  He  thought 
ifcAt  ought  to  he  the  work  of  a  separate  officer. 

Mt.  A^  Br «^ey  Belmee  (Liverpool)  eaid  he  thought  a  consult^ 
fc;  .  uTineer  should  be  called  in  to  de^gn  the  station^  but  once 
flit-  '^\\s  accompUahed  it  should  be  turned  over  to  the  engineer 
Vho  wail  to  take  charge  permanently, 

BeiUe  Maeiaj  (Glasgow)  said  that  electrical  distribution  was 

ft  moeb  more  delicate  system  than  gas,  and  required  more  atten- 

ttoQ.    He  did  not  think  that  the  electrical  engineer's  duties  should 

W  mixed    up  with  rates»  accounts*  etc.     In  Glasgow  they  hod  a 

■eparAte  and  independent  secretary  for  this,  and  be  hod  nothing 

\  at  aU  to  do  with  the  city  treasurer.  They  had  a  separate  committee 

1    Iram  the  f  >as  Committee  for  electricity.     It  used  to  be  part  of  the 

="  Qae  Committee,    but  they  were  now  separate  except  that  the 

-'   10001113 te  were  done  together.    The  committee  had  once  the  power 

;'    «f  appointing  the  inspectors,   but  on  complaints  reaching  them 

L    t^  power  wee  handed  over  to  the  eogineer.     This  was,  of  conrsej 

I    what  fthoiild  always  have  been,  as  the  engineer  would  know  better 

tfasd}  the  committee  on  this  matter. 

Mr«  &«  C,  Joekaea  (Newcastle-on  Tyne)  iaid  he  would  like  to 

MB&ark  on  the  way  municipal  accounts  were  done^  and  would  ask 

[    H  it  were  not  poaaible  to  get  them  more  into  line  with  the  Board 

^  Trade  requirements.     With  regard  to  the  question  of  staff,  on 

*Xii  i^ontinent  there  wasj  a^  a  ru^e,  the  chief  engineer,  one  engineer 

'  .  purely  mechanical  working  of  the  station^  one  engineer  for 

;4fi  4U4j€trical  portion,  and  one  for  the  outside  work.     That  seemed 

luce  ^ood  reeulta. 

pAaton  (Bolton)  asked  how  the  cost  of  provisional  orderi 
iboDld  be  met?  He  himself  thought  it  should  oome  out  of  the 
eapltaL  If  deducted  from  the  first  yeai's  revenue  account,  people 
l^oght  the  atatton  wasn't  paying.  He  thought  the  engineer 
ecDployed  in  the  working  of  the  station  should  also  take  part  in 
yie  eonetcnotion  of  it. 

Kr,  mniiluill  asked,  with  regard  to  the  charging  of  overdue 
pluitp  did  it  come  out  of  the  capital  ? 

lb.  Webb  (Stockport)  said   the  point   raised  was  one  of   the 

Avateat  importance  to  municipal  undertakings.     With  regard  to 

Me  jiUy-like  condition  of  the  committee,  they  were,  he  thought,  to 

ap«ttt  extent  in  the  hands  of  the  engineer.     The  committee  might 

iMBil  of  shrewd  men  on  ordinary  questions,  but  they  probably 

Mi  sofe  know  much  about  electrical  matters.     With  regam  to  the 

Ittle  weAkneaees  of  engineers,  these  little  weaknesses  were  apt  to 

be  eoatly.     Some  engineers  always  recommended  the  high-current 

altenmting   and   others  the  direct-current   plant.     They   should 

geard  af^nst  this  as  much  as  possible,  and  recommend  the  plant 

vMeh  was  really  required,    As  to  the  taking  of  day4oad  plant 

from  one  station  to  another,  that  was  not  as  easy  as  it  seemed,  aa 

dtSatecit  atatlons  had  different  standards, 

Mr*  C^  Mm  Werfttagliajn  said   that   the  paper  dealt  with  the 

,  el  eotamittees,  and  it  would  have  been  better  to  have  had 

itary  paper  dealing  with  the  internal  management  of 

As  to  the  qnestioia  whether  they  should   engage  an 

_  to  desifgii  and  carry  on  the  station,  or  have  an  engineer 

fee  dasi^  it  and  another  to  carry  it  on,   he   thought   that   the 

latter   was   the   better   plan.     Ropfarding  the   last   parat^raph   in 

the    paper    on    the   question  of  auplicating  plant,  the   network 


should  not  be  duplicated,  as  that  would  involve  too  ^reat  an  expense. 
The  chief  cause  of  breakdowns  not  being  noticed  was  that  they 
always  hod  the  duplicate  plant  ready,  and  when  the  Other  broke 
down  this  was  switched  in  and  nothing  was  noticeable  to  ordinary 
consumers.  Instead  of  duplicate  mains,  these  might  be  connected 
BO  ^  to  leave  the  current  several  akernative  ways  to  go.  In  large 
electric  stations  it  was  quite  impossible  for  the  engineer  to  attend 
to  the  accounts  as  well  as  his  other  duties.  That  post  should  be 
entirely  separate  from  the  electrical.  The  accounts  should  be 
attended  to  by  an  accountant  who  had  charge  of  the  accounts 
propert  apart  from  anything  elsen  It  would  not  do  to  lose  sight  of 
the  fact  that  an  electrical  undertaking  was  a  commercial  afiair. 
He  should  like  to  oak  why  Continental  stations  so  divided  up  the 
work  ?  He  did  not  think  that  arrangement  would  work  very  well* 
as  there  would  be  constant  bickerings  and  disagreemeDts. 

Mr.  Beraea  ti,  P.  BcMit  {Tunb ridge  Wells]  said  that  one  speaker 
had  said  that  engineers  advtsed  high  or  low  tension  plant  as  a  regnlar 
thing.  That  was  a  state  of  affoiri?  which  had  now  died  out,  lb 
would  eimpUfy  matters  very  much  if  they  had  a  good  system  of 
standardiBation.  In  a  paper  read  by  him  at  a  former  meeting  on 
street- Lighting,  the  %ures  given  then,  when  worked  out,  showed 
that  electricity  was  cheaper  than  gas  for  street  lighting.  But  tbey 
oould  not  get  the  public  to  understand  that  if  they  got  10  or  12 
times  more  light,  they  had  to  pay  about  10  or  12  times  the  price. 
He  could  not  underatand  the  great  di0erenoee  in  the  sinking  funds 
of  various  m?tallation$. 

Ur,  K.  Hammond  aaid  that  Mr,  Boot  seemed  to  be  under  a  mis- 
apprehension OS  regarded  the  reserve  fund.  All  that  was  provided 
for  in  the  provisional  order.  He  would  find  there  that  ib 
might  not  at  any  time  be  more  than  one-tenth  of  the  capital 
invested.  It  mii^ht  also  be  used  for  new  plant,  etc,,  at  any  time 
it  might  be  required.  It  seems  a  pity  that  in  the  first  paper  in 
the  meeting  there  ehould  be  a  cona  em  nation  of  English  stations. 
The  works  were  found  to  be  badly  designed,  and  many  were  too 
short  or  too  narrow,  and  required  greatly  altering.  As  it  was  a 
rule  of  the  association  that  they  must  represent  somewhere,  he 
represented  Newport.  At  Newport  they  had  not  found  any  of 
these  errors*  and  in  two  years  their  light  supply  had  never  failed. 
With  reference  to  the  commercial  side  of  electricity,  he  thought 
it  should  be  kept  entirely  separate  from  the  electric  side, 

Mr,  A.  H.  Oibbii&K*  (pi'eiidenb)  said  he  was  sure  Mr,  Hammotid 
need  not  be  afraid  of  the  stations  being  built  wrongly  in  future. 

Couaelllor  Heaford«  in  replying,  said  he  would  start  with  Mr. 
Hammond.  The  had  work  mentioned  was  not  so  serious  as  he 
appeared  to  think.  The  errors  were  not  very  great,  but  he  had 
seen  many  stations  which  had  wanted  widening  or  lengthening. 
With  regard  to  the  reeerve  fund,  he  agreed  wi^  Mr,  Hammona, 
the  point  he  wanted  to  show  being  that  it  should  be  used  as  the 
plant  became  obsolete,  for  the  purchase  of  new.  He  was  sorry  to 
hear  that  he  was  hard  on  the  station  engineers.  He  was  glad  to 
know  that  the  practice  was  dead  among  them*  But  if  it  was  dead, 
the  tradition  was  not;  traditions  had  a  habit  of  living  a  lon^  while. 
Financial  matters  should  be  under  the  control  of  a  financial  com- 
mittee, but  it  waa  right  that  the  electrical  engineer  should  have 
some  say  in  the  matter.  He  would  rather  have  direct  taxation  to 
pay  for  the  station.  With  re^rard  to  the  provisional  order,  ib 
should  be  charged  to  capital.  He  did  not  wish  to  cast  any  rejec- 
tions on  committees ;  one  could  not  expect  them  to  know  much 
about  electricity.  There  was  a  great  deal  of  human  nature  about 
committees. 


The  next  paper  waa  by  Mr,  J*  B*  Blaikie^  and  waa,  In 

his  absence,  taken  as  read. 

Switchboard  Apparatus. 

BY  J.  E.  BLAIKIX,  CHIEF  ASSISTAJJT  ELECTRICAL  EKGIHEER, 

BRISTOL, 

The  control  and  meaayrement  of  electric  energy  is  one  of  the 
most  fascinating  details  of  this  branch  of  engineeriog.  The 
switchboard,  with  its  glittering  array  of  polished  metal  and 
graduated  dials,  has  always  an  attraction  for  the  lay  mind,  while 
ite  intricacy  or  beautiful  simplicity  b  a  source  of  wonder  or 
poetic  appreciation  to  thoeo  better  acquainted  with  such  devices. 
Almost  every  station  has  some  noticeable  peculiarity  with  regard 
to  its  switch -gear,  and  there  are  few  stations  that  have  not  lived 
to  see  radical  changes  brought  about  in  this  portion  of  the 
original  scheme.  The  reauTt  at  the  preeent  time  is  that 
it  is  almost  impossible  to  cl&aaify  the  types  now  in  use. 
This  striking  nonoonformity,  although  intensely  interest- 
ing, is  not  particularly  happy,  since  it  appears  to  show 
either  ignorance  or  vanity  on  the  part  of  the  designers. 
One  must  admit  that  the  spirit  of  commeroial  industry  is  to 
BUppreas  varieties  in  favour  of  a  standard.  It  would  be 
ridiculous  to  Buppoee  that  the  mere  straining  after  novelti^ 
haa  been  the  whole  cause  of  the  present  multifaiiona  assortment. 
Switchboards  have  been  conscientiously  designed  and  constructed 
to  suit  individual  cases,  dimply  because  there  was  no  general 
standard  that  might  be  adopted.  After  certain  results  and 
experiments,  modifications  and  improvements  have  been 
gradually  in  trod  need  ^  But  this  form  of  private  research 
work  is  too  frequently  misguided  and  uneconomical.  The 
esperimenter  cannot,  as  a  rule,  afford  to  test  a  portion  of  hia 
work  to  destruction  ;  so  long  as  it  answers  hia  immediate  purpose^ 
he  is  aatij^ed*     A  nertain  elegance  of  variety  and  some  treaau.T^ 
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of  iDgenuity  must  be  sacrificed  to  further  the  march  of  scientific 
progress.  One  must  be  content  to  labour  in  a  vast  organisation, 
and  strive  towards  a  higher  ordeal  than  a  more  or  less  original 
switchboard.  It  is  hard  for  a  young  enthusiast  to  surrender  an 
opportunity  for  displaying  a  capacity  for  design  in  a  field  of  such 
unlimited  possibilities.  It  is  far  easier  for  him  to  imagine  that 
there  are  peculiar  necessities  and  requirements  in  the  case  under 
consideration,  but  seeing  that  there  are  life  risks,  and  that  the 
very  heart  of  the  undertaking  lies  in  the  switchboard,  surely 
it  should  be  the  outcome  of  the  strongest  possible  combination 
of  experience,  and  beyond  the  reach  of  individual  fancy. 

Before  dealing  with  the  disposition  of  the  component  parts 
of  the  switch-gear,  it  might  be  well  to  enquire  into  the  duties 
and  characteristics  of  the  details.  The  necessity  for  ever 
breaking  a  circuit  while  canying  much  energy  is  not  universally 
granted.  For  example.  Prof.  Forbes  in  his  paper  on  *'  The 
Electrical  Transmission  of  Power  from  Niagara  Falls," 
Nov.  9,  1893,  says:  ''I  hold  that  it  is  a  piece  of  culpable 
ignorance,  ruinous  to  the  machinery,  if  anyone  should  ever  on 
a  large  power  circuit  with  alternating  current  suddenly  break 
the  circuit  while  current  is  passing.  The  practice  is  quite 
unnecessary,  and  has  given  rise  to  a  large  proportion  of  the 
breakdowns  of  alternating-current  machinery."  Nevertheless 
there  are  switches  at  Niagara  (see  Casner's  Magazine^ 
p.^  291,  Niagara  number,  capable  of  breaking  5,000  h.p. 
without  damage  to  themselves,  etc.  Prof.  Fleming  a$n^ees 
with  Prof.  Forbes,  but  he  asks  what  happens  if  the  circuit 
opens  itself,  and  what  is  to  be  done  about  fuses  ?  Unfortunately, 
Prof.  Forbes  omits  these  points  in  his  reply.  In  practice,  of 
course,  one  never  opens  a  circuit  conveying  much  energy,  unless 
some  unforeseen  circumstance  throws  the  whole  or  a  portion  of 
the  machinery  out  of  the  usual  control.  Gould  not  such  emer- 
gencies be  met  by  inserting  a  moderate  amount  of  resistance 
or  impedance  in  the  circuit,  increasing  either  by  degrees  if 
necessary  ?  The  same  might  apply  to  cut-outs  when  they  are 
under  the  observation  of  an  attendant.  In  the  author's  opinion 
main  switches  should  work  through  steps  in  this  manner, 
making  it  impossible  to  make  or  break  with  large  currents. 
Assuming,  as  is  customary,  however,  that  a  sudden  break 
is  necessary,  or  that  the  switch  is  in  such  a  form  that  a 
sudden  break  could  be  made  by  a  mistake,  or  accident,  on 
the  part  of  the  attendant,  while  transmitting  a  large  amount 
of  energy,  the  essential  characteristics  of  the  design  appear 
to  be  as  follows  :  (1)  that  there  shall  be  no  danger  to  the 
operator,  either  by  electric  shock  or  from  i>articles  of  molten 
metal  flying  free— this  latter  to  apply  to  adjacent  apparatus  as 
well ;  (2)  that  there  shall  be  no  maintained  arc  ;  (3)  that  the 
contacts  shall  not  be  burned  or  injured  in  such  a  manner  as  to 
prevent  the  efficient  working  of  the  switch  on  closing  again  ; 
(4)  that  the  contacts  and  current-carrying  portions  of  the  switch 
shall  alwa3rs  be  in  such  condition  that  no  heating  will  occur 
while  carrying  the  maximum  current  for  an  indefinite  period. 

With  reference  to  the  first  condition,  there  are  several  well- 
known  satisfactory  examples.  The  plug  form  having  a  large 
insulating  handle  and  shield,  the  breaks  being  in  earthenware 
pots,  gives  a  pretty  certain  immunity  from  danger.  A  sufiiciently 
long  handle  or  mechanism  actuated  by  cords  can  be  considered 
safe.  Another  method  is  to  mount  a  plate-glass  screen  between 
the  operator  and  the  breaking  contacts,  but  this  does  not 
protect  the  other  apparatus.  To  secure  a  certainty  of  break 
many  contrivances  have  been  devised.  The  simplest  means  is 
a  sufficiently  long  air-gap  in  the  circuit.  For  the  sake  of 
eliciting  the  opinions  of  the  gentlemen  assembled,  some  breaks 
(total  length)  for  various  conditions  are  suggested,  assuming 
that  the  breaks  are  made  with  considerable  and  uniform 
rapidity. 

100  to  SOD  500  to  1,000  2,000 

Amperes.        volts  alternating  volts  voles 

or  continuous.            continuous.  alternating. 

5    r    4"      4" 

25    1"      6"      r 

50    li"     8"      10" 

75     1}"     10"      12" 

100    ..- 2"      12"       13" 

150    .r      12r     ....^ 14" 

200    4"      i.r      l.V 

300    ft"      14"      16" 

400     6*      1,5"       18" 

500     r       16"       20" 

(When  these  breaks  are  in  the  tubes,  and  so  protected  from 
air  currents,  it  might  be  well  to  add,  say,  50  per  cent.,  to  the 
length  of  the  gap,  and  the  same  if  the  breaks  are  in  a  vertical 
direction).  The  air-gap  may  be  in  one  line,  but  in  order  to  save 
space  and  ensure  a  rapid  break,  it  is  more  frequent  to  have 
several  breaks  made  simultaneously  in  a  circuit.  It  is  not 
safe,  however,  to  draw  out  two  or  more  arcs  close  together 
in  air  without  a  substantial  fireproof  insulator  between,  as  a 
slight  current  of  air  will  blow  them  together  and  thus  defeat 
the  action  of  the  switch.  The  plug  switch  becomes  rather  too 
cn^'^rous  in  large  sizes,  since  the  sockets  must  be  very  deep  or 
^jy_|jjug8  must  be  spaced  out  considerably.  One  verv  happy 
^^^  is  the  use  of  an  electromagnet  u  the  main  circuit  to  1 


blow  out  the  arc  when  it  is  formed.  Another  effsetivi 
perhaps,  rather  complicated  means,  is  the  appliea 
shutter,  or  clapper,  which  flies  through  the  p^h  of  tl 
blows  it  out  with  the  air  currents  set  up.  Soma  otb^ 
cause  the  circuit  to  be  broken  under  water,  or  an 
oil,  but  to  the  author  this  appears  to  be  a  last  ext 
there  afe  obvious  objections  to  the  use  of  a  lie 
satisfy  the  third  condition,  **  that  the  oontacU  shal 
burnt,  etc.,"  is  a  comparatively  simple  matter.  Tl 
breaking  is  a  primary  consideration,  though  it  may  i 
so  forcibly  in  the  case  of  the  alternating  currents.  1 
springs,  or  the  multiplicity  of  simultaneous  bremka, 
itself  at  once.  A  liberal  weight  of  metal,  or  the 
of  a  good  heat-conducting  fireproof  insulator,  rec 
temperature  of  the  arcing  points  somewhat.  As 
precaution,  the  blades  are  usually  made  of  wedse  a 
plugs  are  tapered,  so  that  they  may  clear  themselvei 
less  on  returning  by  shearing  off"  the  small  globulei 
left  on  the  contact  faces.  It  is  therefore  desirable 
mechanism  should  be  able  to  withstand  audi  straii 
proportioned  that  sufficient  force  can  be  applied.  An< 
of  overcoming  this  difficulty  is  to  provide  auxiliary 
which  break  just  after  the  main  contacta,  and  so  carr] 
These  contacts  may  be  merely  butting  surfaces,  whi< 
much  the  worse  for  being  burnt,  or  provided  with  eaai 
able  faces,  or  some  material  having  a  high  meldng  or 
ing  point,  such  as  carbon.  The  degree  in  which  th 
switches  on  the  market  meet  this  requirement  is  readi 

The  current-carrying  capacity  of  the  contacta  i 
greatest  importance,  since  a  defective  contact  deter 
a  sort  of  compound  interest  law.  Taper  plugs  az 
jaws  almost  invariably  share  this  responsibility.  ^ 
reflects  that  trouble  from  this  source  may  looeen  I 
contact  from  the  board,  by  destroying  an  ebooi 
melt  the  solder  from  a  sweating  thimble  and  alloi 
to  fall,  or  even  render  the  handle  of  the  switd 
or  unsafe,  there  is  enough  material  for  serious  thou 
addition  to  this  there  is  not  a  very  far  remote  chanoi 
Possibly  there  may  have  been  few  accidenta  up  to  th 
time  from  this  cause,  owing  to  the  newness  of  the  appi 
from  the  fact  that  many  switches  are  not  working  a; 
full  capacity.  Gert«in]y  in  point  of  design  this  is  oi 
weakest  features.  In  some  instances  the  spring,  in  < 
and  copper,  without  any  means  of  adjustment  for  w 
that  can  be  relied  upon.  In  the  case  of  four  plugs  rig 
to  a  handle  there  are  instances  where  they  are  sappo 
tight  home  into  four  fixed  conical  sockets.  There  s 
relics  of  the  dark  ages,  when  current  was  allowed  to  paa 
the  hinge  or  pivot  of  a  switch.  Of  course,  there  are  oc 
the  laminated  type,  built  up  of  hard-drawn  or  hammerei 
which  are  admirably  suited  to  their  purpose.  As  i 
conclusion,  under  this  heading,  it  appears  that  it  i 
tageous  to  have  few,  preferably  only  one  breaking  ooi 
circuit,  which  can  easily  be  arrani;ed  by  means  of  flei 
nections.  This  arrangement  gives  the  operator  an  opf 
of  feeling  the  condition  of  the  spring  contact  while  f» 
switch  home.  It  has  occurred  to  the  author,  with  refi 
this  subject,  that  there  might  be  a  U5<eful  application  c 
known  invention,  of  a  paint  which  changes  colour  on  h 

The  merits  and  risks  of  automatic  apparatus  opei 
wide  question.  Where  springs  are  employed  they  aho 
be  strained  through  a  small  pnrt  of  their  ransre,  and 
secured  from  all  possible  chances  of  getting  heated«  « 
current  passing  through  them,  or  by  conduction  or  ; 
from  other  sources.  There  should  also  be  some  ftow 
retaining  the  spring,  or  parts  of  it,  should  it  happen  t 
A  single  speck  of  rust  on  a  steel  spring  will  sometia 
it  to  break,  but  the  reliability  of  such  springs  as  are 
watches  and  rifle  locks  may  be  urged  in  favour  of  i 
when  thoughtfully  applied.  Weights  released  by  trig] 
catches  are  frequently  used  with  success,  but  the  tnet 
sometimes  be  a  drawback.  Special  attention  should 
to  hinges,  etc.,  in  such  apparatus,  since  a  alight  del 
alter  the  adjustment  or  foul  the  whole  roechanii 
switch  work  it  is  quite  common  to  have  brass  woi 
brass  both  of  the  same  composition  ;  thia  is  sure  to 
bind  in  time.  When  it  comes  to  talkini;  of  an  « 
appliance  that  does  not  work,  adjectives  fail.  Anotb 
sometimes  neglected  is  the  provision  of  suitable  b 
arrangements  for  taking  up  the  mechanical  shock 
Unfortunately,  nearly  all  insulating  materials  are  med 
weak,  so  they  should  never  be  subjected  to  n>U|th  osi 
most  caseH  these  switches  are  S(»t  by  hand,  and  can  I 
have  strong  reliable  contacts.  Where  th^y  have  to  be  * 
at  a  distance  by  moan?  of  a  small  current,  the  contac 
serious  trouble.  An  accumulation  of  small  impalssa 
used  or  the  much-abused  mercury -cups  have  to  do  duty, 
are  details  in  mercury-cups,  however,  which  make 
difference.  The  cups  should  be  of  iron,  nickelplati 
copper  forkii  should  also  be  nickol-pUNHl,  and  be  sh 
cause  as  littlo  Kplnshini;  as  |HtMihle.  For  large  cum 
high  voltages  a  multiplicity  of  breaks  ahoold  h9  eapl 
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those  depending  on  the  expuiaion  of  a  metftl  due  to  heat.  The 
eleotromafc^^tic  are  not  avuiUble  for  altemating  curronta  g«ne- 
nlly  flpeaking,  and  exoept  for  the  purpoae  of  recording  instru- 
mentSf  where  aome  power  has  to  be  expended  in  overcoming  the 
friction  of  the  pen  on  the  paper,  they  do  not  poaaeaa  many  advan* 
tigee*  The  Weeton  inatrnment,  howe ver^  from  its  dead-beat  action 
and  extreme  accuracy  is  again  a  favourite.  Aa  a  voltmeter  it 
can  be  fitted  with  a  luminous  acale,  and  it  is  ueually  provided 
with  a  movable  index  in  the  shape  of  a  disc,  which  eclipaea 
a  circular  aperture  in  the  pointer.  This  form  of  index  is  very 
easily  aeen  from  a  distance.  Electroatatic  voltmeters  are 
meleaa  for  recording,  and  some  forma  are  Ibble  to  stick  owing 
to  the  very  sni&ll  forces  which  actuate  the  pointer*  They  can, 
however,  be  used  for  alternating  and  continuous  currents,  and 
they  consume  a  minimum  of  enei^y.  They  are  most  commonly 
employed  for  high-tension  work.  Some  engineers  object  to  a 
dangerous  potential  across  an  instrument,  especially  as  it  has  to 
be  obeerved  closely  and  fre<|uently  tapped  to  ensure  a  correct 
roAdiog.  A  small  sparking  gap  has  to  be  introduced  to  protect 
the  instrument,  and  with  concentric  mains  a  momentary  rise  of 
potential  is  common  and  causes  the  fuses  to  blow.  The  familiar 
•*  Cardew  "  is  a  most  useful  instrument,  being  applicable  for 
continuous  and  alternating  current*,  and  ia  very  dead-beat  in 
action.  It  gets  out  of  adjustment  rather  too  easily,  however, 
and  is  an  awkward  shape  to  accommodate  on  a  switchboard. 
The  horizontal  pattern  is  much  steadier  than  the  vertical,  owing 
to  the  steadier  rate  of  cooling.  The  consumption  of  energy  is 
rather  heavy.  In  spite  of  its  many  defects,  it  is  very  popular  ; 
probably  its  wide  open  scale  and  sensitiveness  compare  very 
favouraoly  with  rival  instrumei^ts.  Recording  voltmeters  are 
developing,  and  may  now  render  faithful  accounts  of  electrical 
pressure  ;  but  from  some  points  of  view  they  are  still  imperfect 
instruments,  since  they  may  sometimes  ignore  the  willingness 
of  the  spirit,  whilst  testifying  to  the  weakness  of  the  Hesh. 
Where  these  instruments  are  used  the  temptation  to  tamper 
with  them  should  be  removed,  and  the  interpretation  of  the 
charts  humane. 

EhcodaUt  MtUtipU  Smitches^  and  lidd  Switchai. — ^Rheostata 
are  often  suggestive  of  the  skeleton  in  the  cupboard.     They  are 
unsightly  and   the  connections   are   frequently   clumsy,    even 
though  they  may  be  sound.     Thd  choice  of  resistance  material 
is  a  matter  of  great  interest.     Some  alloys  possessing  excellent 
qualifications  under  laboratory  testa  have  been  found  to  have 
become  rotten  and  brittle  after  a  few  years*  uae,  or  they  may 
suffer    mechanical     injury    during    construction    either    from 
bendingi    etc.,    or    heat    applied     for    soldering.      Radiating 
surface  should  constitute  one  of  the  principal  features  of  the 
design,  ventilafion  being  not  an  unmixed  blessing*  as  the  more 
air  you  get  through  the  rhoostat,  the  more  dirt  and  dust  is 
deposited.     Compactness  is  desirable  where  it  can  be  obtained 
without  aacrifioing  other   advantages.     The   diBplacemenl  due 
to  the  expansion  of   the  metal  while    hot    must   be    provided 
for*  and    in    forms  other  than    the   spiral    this    is    rather   Ati 
awkward    matter.     Spirals   of    wire    are    unsatisfactory,    since 
they  are  liable  to  shake  altogether  and  interlock  if  accidentally 
displaced.     They  accumulate  a  lot  of  dirt,  are  inconvenient  to 
clean,  and   also   involve  comparatively  confused  connections  to 
the  multiple  switch.     Where   a   rheostat   is    only  in   the  field 
circuit  of  an  exciter,  and  conserjuently  small,  it  may  be  wound 
on  a  block  of  slate  having  a  sliding  connection  along  one  edge. 
The  slate  absorbs  a  good  deal    of    the  heat,  which    can  then 
radiate  from    the    larger  surface.     It  is  objectionable  to  have 
the  contact    on    the  actual  wire,  as  the  wear   and   any  slight 
^mrking  might    in    time    cause    the  wire    to  break.     A  great 
advantage,  however,  can  be   claimed   from  the  fact  that  such 
an  arrangement  may  be  fitted   on  the  board  always  in  sight 
and   kept    thoroughly  clean.     An    improvement  on  this    form 
and    suitable    for    larger  work    is   effected    by    having   special 
oontact- pieces  fitted,  and  in  the  use  of  sevend  small  wires  in 
parallel,  wherebv  a  large  radiating  surface  is  gained.     Tubular 
resistances    would    be    better    still,    introducing   at   the  same 
time    ailditiunal    mechanical    advantages.     With    reference    to 
multiple   switches,     beeides    ample  current -carrying  capacity, 
there  must  be  eicceptional  provision  for  wear,  as  this  may  be 
very  heavy.     Circular  switches  or  linear  motion  derived  from 
a  screw  are    nuYsi   usual,  but    as   there    is   a   chance   of    the 
operator    forgetting    for    the    moment  which  way  to  turn  the 
killdle,  it  is  preferable,  in  the  author's  opinion,  to  hav3  a  lever 
working  tlirough  a  quadranl  in  a  vertical  plane  at  right  angles 
to  the  board,  tne  connections  being  so  arranged  that  the  rising 
of  the  handle  raises  the  voltage  of  the  machine.     It  is  some 
ttme«  neceasaiy  to  make  fine  adjustments  and  occasionally  large 
alterations  rapidly,  sfi  that  a  good  regulating  switch  should  have 
two  handles,  one  having  a  number  of  intermediate  stejw  between 
any  two  sto|js  of  the  other.     Field  switches  should  always  be 
•0  aftftoged  that  they  short -circuit  the  windings  at  the  instant 
of  eoliiDg  off  the  current.     The  author  is  acquainted  with  two 
ditjgllt — one  by  Messrs.  ^Siemens,   the  other  by  the  Electric 
OoQilnMilioii  Company-  which  are  well  suited  for  this  duty. 

5ync^rofi4firij7  Appttratfu, — ^n  alternAting-current  slat  inns  this 
mppmrmtvB  is  of  Sret  importance,  and  should  be  the  object  ot  the 
dmfpi9r*a  Bpocbd  care  and  foresight.      The  posaibiUty  of  a  I 


mistake  on  the  part  of  the  opemtor  aboold  be  Iho 
investigated.  Tlie  risk  of  breakdown  ill  mof  pvl 
apparatus  having  been  reduced  U>  a  nuaiauna.  offOfiriai 
be  made  for  replacing  any  defective  delaj]  willuil  *  ■! 
two,  with  no  possible  chance  of  reteraing  a  oomiaeliaai  < 
should  be  a  simple  meth*xl  of  throwing  a  spare  eel  lafeo 
There  have  been  three  or  more  methods  eogipeifesi  fbr  s 
nising.  First,  two  lamps,  or  one  lamp  end  a  trottai 
series,  off  the  secondanes  of  two  tran«luiuiers  la  aei 
primaries  being  one  on  each  of  the  pair  of  leads  eeoi 
be  synchronised.  Second,  a  similar  arraiige0ieiit«  ■i 
telephone  or  buzzer  to  indicate  the  fiow  m  tmtwmk  ( 
the  secondaries.  Third,  goldleaf  eleeiroeeope  sryei 
used  direct  on  2,000'Volt  mains.  The  &i«t  ttietJbod  if 
always  employed,  and  it  has  the  advantaitt  uf  Waf 
seen  b^  the  driver,  enabling  him  to  adiwt  tbe  ss 
his  engine.  This  information  can  also  be  obtsaliied  by  1 
the  station  with  alternating  •  current  are  laatfa.  Wl 
armature  is  at  the  correct  speed,  the  ocnl-holdcte  appall 
stationary,  or  revolve  very  slowljr  forwani  aad  aM 
as  the  speed  is  too  high  or  too  low.  It  BiMi  W 
worth  while  to  switch  on  a  lamp  in  broad  aafVgli 
synchronising,  for  this  purpose.  Where  altemeit-i 
arc  lighting  is  adopted,  a  goldleaf  synchroniser  eoold  h 
It  is  more  secure  from  breakdown  for  baring  no 
It  is  very  dead-beat,  but  at  present  it  has  not ' 
aa  a  switchboard  instrument,  and  requires 
preserve  the  extremely  high  insuUtion 
the  subject  of  synchroniAtng,  it  is  instni«tlra  ce 
English  stations  an  artificial  load  on  the  iaeo  _ 
is  considered  unnecessary »  although  uaually  eaiptofil 
Continent.  In  one  English  station  it  has  fc 
tageous  to  parallel  machines  through  an  tiB] 
then  short-circuit  the  coil  in  two  steps.  As  all 
the  paralleling  of  all  machines  up  to  400  kw.  eepeo&f  I 
through  a  20- ampere  fuse,  and  this  fuse  is  not  blaW 
once  a  month.  (It  may  be  mealtoiied  that  the  ai 
of  the  coroIesB  type.) 

Having  discussed  the  details,  the  peaeiml  arraa_ 
construction  of  the  b:>ard  may  be  cntioieed.  HIelia  er  1 
are  usual  as  a  base  ;  but  all  holes  shoaM  be  ImbImI 
ebonite,  and  ebonite  plates  fixed  under  all  inetoaaa 
high-tension  work.  There  is  a  skeletoa  fora,  boweiei^ 
of  a  lattice  work  of  wood  or  angle  iron  od  vkkb  At  l 
infitrumonts  are  mounted.  This  form  is  highly  eMM 
many  points  of  view,  but  in  appearanoe  it  is  Q]itiri{y, 
occupies  a  good  deal  of  ro^im.  A  recent  dersJopaMai  m 
of  a  number  of  cells,  made  by  vertical  slate  paftltiaae  §IM 
alato  ahulves,  which  are  built  tnto  the  watL  la  lik  tf 
ment  there  is,  of  course,  no  back,  tlie  oottnactioaa  M^g  i 
from  the  front,  and  carried  up  through  the  eertlail  SHtoel 
The  commonest  form  of  buard  is  oonstraoled  af  ilela  d 
panels  hnving  the  instruments  on  the  front  aad  all  seaas 
tit  the  buck.  It  iH  tbe  back  of  such  boards  tliat  shoaM  M 
closely  watched.  It  is  often  nooesaary  ho  chaage  aa  iaitn 
or  connect  a  new  machine  or  feeder,  and  Willi  higjh^l 
current  at  all  |ioints,  such  work  is  freciueallv  tMftmtttt 
groat  personal  nek.  Accumulations  of  difiaad  datf  laa 
to  be  removed  periodically.  Such  Ujards,  if  dii|gaed  ia  asM 
panel  form  to  permit  oxtenaious,  should  »im  liaea  a  M 
svstem  of  back  oonneotions  suitably  preleelad,  aad  ia  m 
should  miscellaneous  cable  and  wtreeoanaetaoaBbealleaa 
double-pole  boards  the  oppoKito  [kiIqs shoald  be  israpo^l 
horizontally  or  vertically.  For  the  anangsaMiii  ef  torn 
bars  and  varieties  of  combmatiotis,  tOBM reaaaaalda  JSU^i 
be  fixed.  Breakdown  terrr^rs  are  usually  nata  pnMalBaall 
minds  of  high-tension  engineers  ;  they  laey  sftiaMdeli 
careful  design,  but  there  is  also  a  taadeiKjr  to  taa  li 
in  a  progression  of  combinatioiia.  li  may  os  rsaeeaJ 
have  a  means  of  dividinct  the  niaia  oaiailiaa  ban^  aad  pi 
have  a  spare  set,  often  called  '*  hoapita!  baia,"  lor  the  pi 
of  oonnectiog  any  particuUr  circuit  c»r  any  fiartioBlar  i 

With  refereooe  to  the  relative  poeiiiQa  U  tbe  i 
is  a  decided  preference  for  the  ooMplate  eel  b 
generator,  or  one  feeder  being  tn  a  rortka]  liaa» ' 
It  is  also  advisable  to  have  the  linos  as  olcwe  as  ] 
that  the  effect  of  any  adjustment  oaa  be  wati 
linos,  Thiii  principle  is  so  imauftaal  that  aheie 
of  the  apparatus  are  uoooiaafily  lam,  il  ai^|^  Im 
adding  auiiliaiy  Maiiog  to  pecaili  of  eoaasaAiati 
of  course,  eesenllal  that  the  handlas  of  all  Ilia 
gear  should  be  within  eaay  roacb«  and  thai  llie  iadM 
of  all  instruments  should  be  aceutataly  rentable  fi 
convenient  (Kisitian.  A  nsosaiity  or  Isiplarten  te  la 
stretch  over  any  portioo  of  the  boacd  ahoald  aeear 
It  seems  abaoet  abMud  lo  mealka  aaeh  aa  nbrkiaa  p 
yet  it  is  oomoioa  eaottgb  la  iad  a  ^eek  ahkh 
wound  periodically  mounted  on  the  l«>fi  ul  e  e 
There  are  boards  protected  on  the  frnal^  hat 
encourages  carelsesaesa,  aad  is  oHoti  al  the 
at  the  back.  Bv  all  meatis  guaid  i 
aooidont,  but  under  therool  of  aaail 


Mfi  lEliECtiEltCAti  MGtNEER,  JtJNE  lO,  189^ 


Irid 


le  assured  from  wilful  misuse  or  grossly  ignorant  handling. 
i  nudn  switch,  fuses,  or  other  safety  device,  and  ammeter  are 
mong  the  first  requisites  of  a  panel,  then  perhaps  there  may 
«  plug  connections,  synchronising  connections,  field  switch, 
nd  rheostat  switch.  Voltmeters  are  usually  common  to  the 
rhole  board,  and  here  a  suggestion  may  be  borrowed  from  an 
American  practice — in  that  of  mounting  a  voltmeter  on  a 
winging  bracket  from  the  end  of  the  board.  It  can  then  be 
noved  to  show  to  the  best  advantage  at  that  part  of  the  board 
rhere  an  adjustment  is  being  effected.  Field  switches  may  be 
dvantageously  mounted  on  the  machine.  By  this  arrangement 
here  is  a  saving  of  conductors,  and  the  man  who  lets  down  the 
imshes  may  be  more  confident  that  the  machine  is  not  excited 
t  the  time.  For  continuous-current  machines  the  rheostat 
ad  multiple  regulating  switch  might  also  be  mounted  on  the 
oachine,  or  on  the  wall  close  by,  thereby  saving  long  con- 
luctora.  Since  the  electrical  pressure  regulation  is  shared 
letween  adjustments  of  excitation  and  speed,  both  may  be 
ttingly  performed  by  one  man,  preferably  the  driver  or 
ynamo  attendant,  whose  attention  can  thus  be  directly  called 
>  the  brushes  at  eveiy  alteration.  Further,  it  can  be  urged 
bat  fire  risks  are  minimised  by  distributing  the  rheostats  and 
tuating  them  away  from  the  wood  platform  or  other  such  work 
I  oonnection  with  the  switchboard.  In  the  case  of  altemating- 
irrent  naachinery,  the  rheostat  switches  at  least  must  be  on 
te  board  or  close  at  hand.  But  there  are  some  alleviations  to 
»mpensate  for  the  fire  risks  involved.  Alternating  current 
inally  means  high  tension,  and  the  heat  generated  is  of  use  in 
wping  the  board  at  a  slightly  higher  temperature  than  the 
[TTOunding  atmosphere.  There  are  occasions,  when  there  is  a 
g,  or  perhaps  in  the  event  of  a  mishap  with  steam  connections, 
at  this  higher  temperature  may  save  condensation  and  further 
nsequent  troubles. 

One  of  the  most  pressing  considerations  in  connection  with 
e  switchboard  as  a  whole  is  the  efficient  protection  from  dust 
id  accumulations  of  dirt,  especially  at  the  back.  Not  only 
onld  elaborate  precautions  be  taken,  but  an  easy  and  safe 
eans  of  inspection  and  cleaning  should  be  a  prominent  feature 

the  design.  From  an  aesthetic  point  of  view  a  little  license 
n  be  granted  if  all  details  are  well  designed.  Wood  mould- 
fCB  and  panelling  add  greatly  to  the  general  appearance. 
>me  engineers  severely  cut  down  anything  that  is  inflammable. 
ilia,  like  everything  else,  can  be  carried  to  excess.  When  one 
suaders  the  proximity  of  such  material  to  an  open  fire  in  an 
dinary  dwelling-house,  and  the  small  risk  one  attaches  to  it, 
little  ornamentation  on  a  switchboard  appears  to  be  reason- 
lie.  There  is  no  necessity,  however,  to  make  a  switchboard  a 
iVject  for  rococo  decoration,  and,  as  mentioned  before,  there 
»  fitter  places  for  a  clock  than  in  a  surmounting  scroll. 
7ith  a  view  to  standardisation,  another  suggestion  hails 
om  America.  One  of  the  largest  firms  manufactures  unit 
inels  always  on  a  standard  size  of  slate.  They  make 
I  different  capacities  on  a  panel  48in.  by  16in.  by  l^in. 
feiek,  and  a  blank  panel  28in.  by  16in.  by  l^in.  to  go  under- 
Mth.  They  are  bolted  on  to  steel  frames,  and  adapted  for 
nKmited  extension.  The  space  required  for  a  switchboard  is 
iot  of  such  great  importance  if  correctly  estimated  when 
ISMgniTig  the  buildings.  Too  often,  however,  it  has  to  go 
onewhere  between  two  windows,  in  a  cramped  position,  with 
Sftlle  or  no  room  for  extensions.  The  best  position  is  probably 
pi  a  gallery  extending  down  the  length  of  the  engine-room, 
■sept  in  belt  or  rope  driven  stations,  in  which  case  it  should 
m  paraUel  with  the  drives  to  be  safe,  in  the  event  of  an  accident 
rim  the  gearing.  An  elevated  position  such  that  the  operator 
Mi  see  and  signal  a  driver  at  the  stop- valve  of  any  engine  is 
iboQt  the  ideal. 

Though,  perhaps,  a  little  foreign  to  the  subject  a  system  of 
p^e-Toouk  signals  might  be  conveniently  touched  upon  here. 
'i  m  too  small  a  matter  to  be  treated  on  under  its  own  heading, 
NO,  at  the  same  time,  it  is  important  in  the  administration  of 
'  '  I  from  the  switchboard.  In  large  concerns  a  well-organised 
is  indispensable,  and  in  small  stations,  therefore, 
■orthodox  signs  should  be  considered  as  bad  form.  The 
of  shooting  and  cat-calling  about  an  engine-room, 
it  may  betoken  hearty  goodwill  and  enthusiasm  among 
on^g  aaristants  and  pupils,  is,  to  say  the  least  of  it,  undignified ; 
■oh  cries  should  be  reserved  for  personal  accidents.  A  regula- 
ioo  whistle  or  bell,  whichever  can  be  more  clearly  distinguished 
NMD  the  usual  hum,  should  serve  to  call  the  attention  of  drivers. 
Ihe  nnmber  of  a  machine  can  be  indicated  by  displaying  a  tablet 
■ring  hoth  ndes  painted  the  same.  If  the  bosrd  can  be  seen 
mm  STery  stop-valve,  alterations  of  speed  can  be  signalled  by 
wmng  an  extended  hand  and  arm  *'  up  "  or  **down,  the  driver 
IfDalfiiig  the  normal  speed  by  moving  his  hand  rapidly  back 
■i  forwaids  in  a  horizontal  plane.  Where  the  view  is  blocked 
Efivaat-feoned  bells  or  a  number  of  strokes  may  be  employed, 
■fe  is  ramarkaMe  to  find  how  easily  such  signals  can  he  for- 
i  or  obolmed  after  being  in  daily  use  for  months.  Another 
1  is  to  inmniiiate  a  smul  window  having  a  word  painted 
ii  it  hgr  mmxm  of  a  small  lamp.  Almost  any  method  will  answer 
|»  fwirpoee  provided  that  it  is  universal. 

■""^ — » to  the  question  of  standardisation,  manu- 


facturers have  now  had  the  opportunity  of  gleaning  from 
innumerable  specifications,  and  of  silently  witnessing  some 
failures.  Perhaps  a  pyschological  treatise  on  the  switchboard 
attendant  is  stifi  required.  There  are  without  doubt  some 
curious  instances  of  irregularities  due  to  absence  of  mind  or 
fatigue.  It  is  not  at  all  uncommon  to  see  a  man  feel  the  bearings 
and  fill  the  oil-cups  of  a  standing  machine,  but  when  it  comes 
to  the  switchboard  attendant  signalling  *^  raise  speed  "  on  a 
particular  engine,  the  driver  adjusting  the  governor  of  a 
standing  engine,  and  the  attendant  signtdling  back  *'  all  right," 
the  subject  becomes  distinctly  interesting.  Then  there  is  the 
man  with  the  laboratory  training,  who  taps  every  instrument, 
including  the  clock  and  the  almanac,  before  taking  a  reading. 
Fuses  and  plugs  have  been  puUed  out  while  carrying  currents ; 
there  was  a  story  once  of  the  exciting  current  being  switched 
off  an  alternator  while  running  in  parallel.  Possibly  designers 
have  already,  or  can  easily  obtain,  sufiicient  information  of  this 
description  for  their  guidance. 

Once  launched  on  this  fascinatins  theme  ideas  and  sugges- 
tions spring  like  mushrooms.  In  the  interest  of  science  let  us 
suppress  the  prolificacy  of  imaginations,  born  of  watching  and 
wakefulness,  m  the  midnight  hours.  Leave  such  work  to  pro- 
fessional designers,  who  regard  inspirations  in  the  positive 
degree,  and  to  men  who  live  for  **  estimating,"  before  whose 
searching  gaze  the  col'>urs  and  glories  of  ori^nality  pass  ana 
die  away.  The  author  has  endeavoured  to  point  the  necessity 
of  good  standurd  work  for  switchboards,  and  to  discourage  the 
individual  of  designing  propensities,  among  **  resident  engi- 
neers." He  is  aware  that  much  has  been  done  already  towards 
establishing  a  standard,  but  has  recently  received  replies  to 
enquiries  from  several  large  manufacturing  firms  :  **  We  have 
no  standard,  as  we  find  all  specifications  differ."  It  should  be 
reserved  for  the  resident  or  consulting  engineer  to  jud^e,  a 
representative  body  of  engineers  to  frame  rules  and  regulations, 
and  for  designers  and  manufacturers  to  perfect  details  and  study 
economical  production. 

In  conclusion,  the  author  desires  to  express  his  thanks  to  the 
gentlemen  and  firms  who  have  rendered  tiim  liberal  assistance 
in  the  preparation  of  this  paper. 

Discussion. 

Mr.  0.  H.  Wordlngham  said  that  switchboards  should  be 
absolutely  fireproof.  His  own  switchboard  at  Manchester  was 
fireproof,  the  only  thins:  about  it  which  was  inflammable  being 
the  ebonite  washers.  The  author  said  that  a  little  panellinp:  and 
moulding  improved  the  appearance  of  the  board,  rerhaps  it  did, 
but  it  also  mcreased  the  danger  of  fire.  Besides  that,  a  switch- 
board might  look  well  without  panelling  and  moulding.  With 
regard  to  what  Mr.  Blatkie  said  aboat  breaking  current,  at  his 
own  works  they  had  a  safety  fuse  which  would  cat  out  any  large 
current  on  an  emergency,  but  he  hoped  it  would  never  be  noeded. 
As  regarded  the  table  of  breakage  given,  he  thought  that  was 
useless,  as  it  was  impossible  to  miJie  any  hard-and-fast  rule  about 
it.  The  author  also  mentioned  automatic  apparatus.  That  he 
thought  was  an  additional  source  of  danger.  The  less  intricacy 
about  the  machines  the  better,  was  his  opinion.  The  attendants 
in  the  station  could  do  all  that  was  necessary  in  case  of  a  short- 
circuit  or  breakdown.  Mention  was  also  made  of  a  particular 
make  of  fusee.  He  would  like  to  ask  if  there  was  any  danger  of 
the  oil  in  the  apparatus  igniting.  The  author,  in  another  part  of 
his  paper,  mentioned  the  Weston  instrument.  That  was  a  very 
valuable  invention.  It  had  been  made  in  England  some  years 
since,  but  at  the  time  had  not  been  taken  up.  As  to  rheostats,  he 
thought  that  the  more  they  were  out  of  the  way  the  better.  They 
should  be  placed  where  they  might  be  easily  got  at,  but  out  of  the 
ordinary  way.  As  to  the  means  of  signalling  between  the  engine 
and  meters,  he  thought  the  objection  to  that  was  that  it  was  too 
expensive.  He  agrmd  with  the  author  that  integrating  meters 
would  soon  be  universally  used. 

Mr.  L.  Andrews  (Hastings)  said  that  he  thought  the  author  had 
evidently  not  heard  of  the  proverb  about  peonle  who  lived  in  glass 
houses  throwing  stones.  The  author  objected  to  engineers  design- 
ing their  own  machinery,  but  at  the  same  time  be  went  on  to 
explain  how  it  should  be  done.  He  (the  speaker)  agreed  with  Mr. 
Wordingham  as  to  the  unreliability  of  automatic  cut-outs. 
People  would  not  have  anything  to  do  with  them  because  of  their 
unreliability.  Mr.  Wordmgham,  however,  went  too  far  when  he 
said  that  men  should  take  the  place  of  them.  The  automatic 
cutouts  would  be  very  useful  if  they  could  be  made  reliable.  He 
had  one  of  his  own  there  which  he  thought  answered  the  purpose, 
and  he  would  explain  it  at  the  end  of  the  meeting  to  those  who 
wished.  Why  did  psople  put  field  fusee  on  their  alternating- 
current  machines  T  They  were  worse  than  useless  ;  in  fact,  they 
were  a  source  of  great  danger,  because  they  would  go  just  when 
they  were  not  wanted  to,  through  deterioration,  ana  injure  other 
machines, 

Mr.  Robert  Bammoad  (who  spoke  as  a  representative  of  New- 
port) said  that  he  always  insisted  on  having  inflammable  switch- 
Doards.  It  was  also  most  important  that  the  board  should  stand 
on  an  inflammable  base  and  not  on  a  wood  floor.  He  used  iron  for 
the  framework,  and  had  had  to  abandon  the  T-section  in  favour  of 
a  channel  iron.  He  quite  agreed  with  the  Board  of  Trade  rule 
that  at  least  4ft.  should  be  Icit  for  the  passage  behind  the  switch- 
board. Hospital  bars  for  testing  purposes,  or  for  use  with  a  faulty 
feeder,  should  always  be  providM,  and  provision  should  be  made 
for  dividing  the  'bus  bars. 

(Ooniinued  on  page  72L) 
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of  them  are  referred  to.     We  generally  hod  that  theae  engmei 

are  exteQ»vely  used  in  direct- current  stations,  one  reaaon  being 
that  direct*current  low -tension  etatioiw  are  usually  erected  where 
land  ia  valuable,  and  doobtleas  theae  high  enginea  do  allow 
of  a  very  large  amount  of  power  being  placed  in  a  amall  station. 
There  is  one  j^eat  thing  to  b-e  said  for  high-apeed  engine- 
makers;  they  seem  to  have  learnt  much  better  than  low-a^^e^ 
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MUNICIPAL  ELECTRICAL  ASSOCIATION. 

Mr.  Gibbings,  in  his  presidential  address,  did  wjfl 
to  congratulate   the   association  upon   its  sueces-. 
The  questions  which    it    can    discuss    T^'ith   fiome 
pleasure   and  profit   will,  for   many  years  at    any 
rate,   increase    in   number,  if    not   in    importanct-. 
Up   to  the  present   time   the   association  has  had 
an    open   field,   but    as    each   main    point    is  per- 
manently or  temporarily   settled   other    points   <.f 
detail  will   open  out,    and  these  are  never-endi!:;. 
It  is  not   customary  at  any  meeting  to  discuss  a 
presidential  address,  so  that  the  author    is  like  a 
parson,  and   can   tell   some    plain    truths  wittmut 
fear  of  direct  contradiction.     In   the  present  oa^ 
the  arguments  of  Mr.  Gibbings  would  in  the  main 
be  accepted  by  any  reasonable  body  of  men  who 
knew  aught  of  the  subject,  though  on  one  or  two 
points  there  may  be  differences  of  opinion.     It  will 
serve  a  useful  purpose,  perhaps,  if  we  refer  briefly  to 
one  or  two  of  these  points.     In  only  one  shall  we 
differ  altogether,  that  wherein  the   president  says 
"  I   think    I  might   go  so    far    as    to    say  that  in 
many    towns   and   districts   the    ratepayers   would 
show   their    preference,  if   a    reliable    ballot  could 
be  taken,  that  the   supply  of  electricity  should  ht 
in  the  hands  of  an  independent  company.     Whilst 
this  is,  of  course,  no  argument  whatever  against  the 
desirability  on  general  grounds  of  the  undertaking 
being  in  the  hands  of  a  local  authority,  it  is  ckarly 
enough    an    indication    that    the    public    consider 
that    their    requirements    are    likely    to   be   better 
served  by  the  company."     We  think  this  conclusion 
to  be  absolutely  incorrect,  and  hence  the  inferences 
based  upon  it  to  be  incorrect.     In  the    first  plac«. 
the  ratepayers    as  a   body    seldom   understand  the 
subject,  and  have  a  vague  idea  that  the  suggestion 
of  an  authority  to  erect  and  equip  a  central  station 
is  merely  a  suggestion  for  spending  some  more  of 
the  ratepayers*   money.     The  municipal   electorate 
as  yet  is  largely  unable  to  differentiate  between  pro- 
ductive and  unproductive  expenditure.    Thoy  do  not 
yet  understand  that  the  authorities*  business  transac- 
tions  are   different    from   district   and   poor  rates. 
It    is    the    aim    of   certain    men    to    preach  false 
doctrines  to  ratepayers,  to  enhance  and  multiply  the 
risks  of  electrical,  water,  or  other  municipal  under- 
takings. They  are  men  retained  for  company  purposes. 
and  the  difficulty  is  to  eradicate   their    teachings,    j 
When  the  ratepayers  understand  the  subject  there 
is  no  hesitancy,  nor  do  they  prove  recalcitrant  when 
they  have   full  confidence  in  their    leaders.    This 
has   been   proved   in   several   instances   most  con- 
clusively, in  that  elections  have  been  fou^^ht  upon 
the  special  question  of  electric  supply,  and,  in  <:eueral. 
has   resulted  in  the  election   of  men   who   favour 
municipal     rather     than     company    action.       Mr. 
Gibbings  represents  a  northern  town,  one  that  hai 
proved  its   knowledge   of    the    difference   between 
"  productive "   and    "  unproductive,"    otherwise    it  , 
would  not   have  spent  some   three  millions   upon 
water    supply,   nor    have  been    the    first    mimici- 
pality     to     midertake     electric     lighting ;     hence 
we    wonder    somewhat    at    his    rendering    of   the 
attitude     of     ratepayers.       The     other     qoesticm 
to  which  we  would  refer  is  that   of  irtMrHiHiga 
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iioa,  and  we  think  the  first  thing  to  do  in  this 
matter  is  to  define  what  is  meant  by  standardisa- 
tion and  what  is  to  be  standardised.  Mr.  Gibbings 
conclades  his  remarks  less  emphatically  than  he 
commences  them,  and  very  sensibly  says  "the 
object  of  the  association  should  be,  I  think,  to 
standardise  the  conditions  rather  than  actaal  details 
of  the  various  matters  already  mentioned."  The 
only  difficulty  in  the  way  of  even  this  mild  con- 
clusion is  that  no  premises  are  agreed.  No  one 
who  heard  the  discussion  upon  Mr.  Wordingham's 
paper  could  even  suggest  a  basis  of  agreement  upon 
a  single  point.  The  general  feeling,  not  bluntly 
expressed  perhaps,  but  plainly  indicated  between 
the  lines,  was  that  standardisation  spelt  "  finality," 
that  finality  would  not  yet  be  welcomed,  and, 
indeed,  would  be  about  the  very  worst  thing 
that  could  happen  to  the  profession  and  to 
the  industry.  Of  course,  everyone  can  see 
certain  advantages  that  would  accrue  firom  the 
standardisation  of  apparatus  in  various  directions, 
bat  such  standardisation  is  impossible.  As  the 
number  of  central  stations  increase,  there  will  be 
more  and  more  approximation  to  uniformity. 
Experience  will  determine  voltages,  and,  as  Mr. 
Wordingham  in  his  reply  said,  the  question  of 
periodicity  will  similarly  be  settled  within  a  short 
number  of  years.  The  discussion  upon  Mr.  Wording- 
ham's  paper  was  certainly  one  of  the  most  healthy  we 
have  ever  listened  to,  and  if  this  convention  had 
nothing  more  to  show  for  its  labours,  would  be 
good  value  for  all  the  time  and  trouble  spent  upon 
it.  In  our  opinion  uniformity  of  practice  is  the 
natural  outcome  of  extensions  of  business,  but  this 
is  not  the  same  thing  as  standardisation.  The 
latter  is  inflexible  ;  the  former  is  flexible  and  allows 
improvement,  while  standardisation  is  against  im- 
provement. Why  should  a  manufacturer  attempt  to 
improve  while  he  can  sell  from  stock  ? 


OUR  SUPPLEMENT. 


With  this  issae  each  reader  should  receive  a  supplement 
containing  portraits  of  the  president  and  council  of  the 
Municipal  Electrical  Association.  In  another  column 
^ill  be  found  a  brief  account  of  the  professional  careers 
of  many  of  these  gentlemen.  It  is  well  that  their 
colleagues  and  the  public  generally  should  know  somewhat 
pf  the  men  who  are  making  history  so  far  as  electric  supply 
is  concerned.  It  is  the  early  workers  who  have  to 
^Ive  the  difficult  problems,  and  when  they,  from 
their  knowledge  and  experience,  determine  the  most 
perplexing  of  these  problems  their  successors  will  have 
8  far  easier  task  to  carry  on  the  work.  Although  it  is 
oar  duty  sometimes  to  criticise,  we  always  recognise  the 
exceedingly  good  work  the  municipal  electrical  engineers 
ire  doing,  and  we  are  sure  doing  earnestly  and  faithfully  in 
lie  interests  of  the  municipalities.  £ver  eager  to  examine 
mprovements  brought  to  their  notice,  they  are  not  less  eager 
0  initiate  improvements,  and  many  such  have  had  their 
dgin  in  the  ranks  of  the  municipal  electrical  engineers. 


lAghtiMg  at  Aldandiot.— The  War  Offioe  is  innting 
ppUcations  for  the  appointment  of  an  eleotrioal  engioeer,  who 
ill  be  required  to  assist  in  the  preparation  of  partioalare  and 
[ie  flODervision  of  the  execation  of  electric  lighthig  ooDtraots  at 
IderBDot.  Also  for  an  electrical  and  mechanloal  draughtsman 
IT  tbe  preparation  of  plana  and  record  drawing  in  oonneotkm 
ith  toe  same.  Particulars  as  to  application,  etc,  are  given  in 
nr  advertiBement  columns. 
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{CanHnued  from  page  719.) 
DisoirssiON  ov  Mb.  Blakik's  Papxb  {corUinued). 

WLt,  Hammend  foontinuedj.  Rheostats  should  not  be  idaoed 
behind  a  switchboard,  where  they  heat  the  place  up,  and  make  the 
attendant  uneomf citable,  but  in  a  separate  room  preferably  below 
the  switchboard.  Mr.  Hammond  then  gave  some  details  of  sig- 
nallinjr  grear  for  enabling  the  switch  attendant  to  sive  orders  to  tEe 
man  at  the  engine.  At  a  station  he  had  erected  in  Spain,  colours 
instead  of  words  had  to  be  used  on  the  engine-room  indicator  owing 
to  the  illiterate  class  of  inen  employed. 

Ibr.  O.  J.  SntlMrlaaA  (Hanley)  condemned  the  author's  idea  of 
placing  the  rheostats  on  the  machines.  In  cases  of  fog,  the  atten- 
dants would  have  to  be  always  running  up  and  down  the  engine- 
room  to  regulate  them.  He  had  had  experience  of  the  oil  fuses, 
and  had  not  as  yet  had  any  trouble  with  them.  With  regard  to 
Mr.  L.  Andrews's  statement  about  the  fuses  on  alternators,  he  had 
had  experience  of  a  case  in  which  such  a  fuse  did  act  properly. 
Tour  utemators  were  workinff  in  parallel,  and  through  a  hot 
bearin^r  one  engine  was  puUea  up.  The  fuse  of  the  alternator 
connected  to  the  engine  blew  and  prerented  further  fault  in  tibe 
supply.  As  regards  the  design  of  switchboards,  no  one  wanted  to 
desiffn  all  the  details.  What  was  wanted  was  rather  the  best 
posnble  design  for  arranging  existing  patterns  of  switches  and 
measuring  instruments.  In  Sob  way  there  was  plenty  of  room  for 
individual  design. 

Mr.  Roliert  Quia  (Blackpool)  pointed  out  that  Mr.  Andrews 
had  referred  to  two  alternators  in  parallel,  while  in  Mr.  Suther- 
land's case  four  were  in  use.  He  had  some  oil  fuses  in  his  station, 
and  had  himself  inserted  one  which  formed  a  short-circuit.  Tlie 
result  was  frightening,  but  no  damage  was  done.  He  found, 
however,  that,  due  to  the  spring  used,  a  definite  fusing  current  was 
not  obtained.  Mr.  Quin  then  described  a  fuse  where  the  wire 
went  through  a  hole  and  shutter  without  a  spring  acted  in  soBie 
way  that  i^ave  great  satisfaction,  but  without  a  drawing  it  was 
difficult  to  follow  the  details.  He  pointed  out  that  the  iron  frame 
of  the  switchboard  provided  a  large  earthed  contactw  and  that 
trouble  miffht  arise  if  the  floor  got  impregnated  with  oiL 

Mr,  ttdner  Bviralied,  who  was  invited  to  speak,  said  that  the 
author's  idea  of  providing  a  given  break  for  a  certain  current  and 
pressure  was  not  correct.  The  spark  at  break  depended  on  the 
self-induction  of  the  circuit,  and  to  attempt  to  check  the  spark  too 
quickly  meant  greater  destruction  at  the  contacts.  Witn  a  vecy 
large  magnetic  blow-out  the  current  could  be  broken  almost 
diiecUy  the  contacts  parted,  and  then  the  metal  was  melted  wad 
ran  ofif  in  streams.  Coming  to  the  question  of  ammeters,  ytt, 
Evershed  remarked  that  it  was  impossible  ever  to  get  the  same 
percentage  accuracy  at  the  low  parts  of  the  scale  as  at  the  upper 
end.  With  the  potentiometer  methods  of  measuring,  errors  of 
temperature  were  introduced  which  were  difficult  to  preveou 

Mr.  J.  8.  Bawertk,  while  affieeing  with  the  fireproof  oonstme- 
tion,  said  that  even  then  the  cable  should  always  be  led  up  through 
the  floor,  and  not  down  from  the  ceiling.  If  the  cables  went  up  an 
arc  was  likely  to  follow  them,  and  the  insulation  was  more  or  less 
inflammable. 

A  vote  of  thanks  was  passed  to  Mr.  J.  R.  Blaikie,  whose  reply 
#ill  appear  in  the  Journal  of  the  association. 


The  third  paper  was  by  Mr.  J.  A.  Jeckell,  and  was  as 
follows : 

Steam-Using  Plant. 

BY  J.  A.  JBCKELL,  BOROUGH  ELBCIRICAL  ENGINEER,  SOUTH 
/  SHIELDS. 

As  the  power  in  the  vast  majority  of  electricity  works  is 
obtained  by  means  of  plant  driven  by  steam,  it  will  be  interest- 
ing, and  the  author  hopes  instmotive,  to  consider  this  plant, 
and  see  whether  increased  efficiency  may  not  be  looked  for  in 
the  future  with  regard  to  it.  Oinng  to  the  fact  that  a  large 
number  of  engines  and  boilers  are  neoessary  the  length  of  steam- 
piping  is  often  large,  and  the  losses  due  to  this  are  considerably 
more  than  in  a  steamship,  where  the  length  of  steam-piping 
ia  of  necessity  very  short  An  appreciable  amount  may,  now- 
ever,  be  saved  by  a  careful  arrangement  of  the  steam-piping,  so 
as  to  have  as  litue  as  possible  in  use  during  the  lon^  hours  of 
light  load,  which  are  sll  too  common  in  most  electricity  worka. 
And,  of  course,  the  losses  due  to  steam-piping,  etc.,  are  a  veiy 
large  peroenti^  of  this  total  consumption  of  steam  daring  these 
times  of  light  load. 

We  now  come  to  the  engines.  These  ma^  be  divided  into 
four  headings  :  (1)  high-spMd  enclosed  vertical ;  (2)  low-speed 
endoeed  vertical;  (S)  low-speed  horiaontal ;  (4)  low-speed 
vertical. 

No.  1  Tj/pc—High-^aeed  SiuioMd  Bngine, — The  engines,  on 
account  of  the  speed  th^  are  ran  at^  rarely  have  any  pampa 
attached  to  them,  and  this  should  be  remembmd  when  any  teats 
of  them  are  referred  to.  We  generally  find  that  these  engines 
are  extensively  used  in  direot-oarrent  stations,  one  reason  being 
that  direct^carrent  low^tension  rtations  are  osoally  erected  where 
land  is  valoaUe,  and  doubtless  these  high  engines  do  aUow 
of  a  veijr  large  amount  of  powor  heaof  pisoed  in  a  small  statibn* 
There  is  one  great  thing  to  be  said  for  high-speed  engine- 
maken:  th^  seem  to  haTO  learnt  mooh  better  than  lowHq»M4 
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engine  bulHen  the  advanUge  of  stancUrdiaing  plant  Direct- 
tiurront  djmainoe  do  not,  so  readily  lend  themBetvea  to  be  driven 
at  a  low  8p<»ed  aa  altematora,  so  we  find  no  public  supply 
station  with  direct -coupled  dynamoa  driven  fcy  low-speed 
engines  in  Kni^land^  but,  of  course,  there  a  few  private  plants^ 
■nob  as  that  at  Liverpcml-street  Station^  which  are  so  ariven. 
We  generally  tind  that  when  high-8|>eed  engines  have  been  put 
down  in  the  tirst  place,  in  an  extension  the  same  type  of  engine 
18  used.  This  holds  good  for  slow-speed  engines  ;  from  this  it 
would  api>ear  that  each  kind  has  given  such  satisfaction  that  a 
change  is  not  conaidered  advisable.  Uigh-speed  engines  were 
and  are  frequently  made  tri-conipound— namely,  compound 
with  three  cranks — but  now  triple^expansion  engines  are  by  no 
means  uncommon.  The  makers  of  these  engines  were  credited 
with  being  of  the  opinion  thst  tHpte-expansion  engines  were 
not  economical  at  light  loads  ;  of  course,  as  these  engines 
frequently  had  three  cranks  and  were  run  at  a  high  speed, 
the  turning  moment  was  good,  and  therefore  there  was  not  as 
great  an  inducement  to  use  triple  engines  as  there  was  when 
the  low -speed  vertical  engines  were  used.  There  is  no  doubt 
that  the  oil  coniiumption  in  stations  using  enclosed  engines  is 
generally  lower  than  tbtit  in  stations  where  open-type  engines 
are  uaed  ;  the  most  m liable  exceptions  to  this  are  the  results 
abtaioed  at  Leeds  and  Oxford, 

No,  2  Type.  — L**W'8}tt' til  Partly  Emlostd  Entjine.%, — By  these 
are  meant  engines  tmch  as  are  being  manufactured  by  Messrs, 
Ferranti  and  others,  running  at  about  150  revolutions  per 
minute*  These  engines  are  so  much  part  of  the  whole  steam 
alternator  that  it  is  rather  difficult  to  consider  them  separately, 
as  the  plant  has  to  be  considered  as  a  whole,  and  as  such  will  be 
mentioned  later  on*     These  engines  are  made  compound. 

No.  5  Typr, — Horkimtai  Engines, —Of  course  this  engine 
has  stood  the  test  of  years,  and  is  no  doubt  a  very  serviceable 
article.  The  maintenance  on  it  is  small,  and  when  the  dynamo 
ia  direct  driven  forms  a  plant  very  hard  to  beat  for  rough  work, 
but  its  steam  consumption  is  rather  higher  than  electrical 
engineera  generally  like,  though  the  price  per  kilowatt  would 
be  low. 

NtK  4  Type*^LouySpeed,  Opeti-Typ^  Triple  VerticAil  i^^ines. 
For  a  long  time  this  type  of  engine  was  never  used  for  driving 
electric  light  machinery.  Why,  it  is  hard  to  say.  Of  course, 
there  were  the  Brush  engines,  which,  however,  were  only  com- 
pound. The  first  place  where  these  were  used,  as  far  as  the 
aathor  knows,  was  at  Oxford.  In  that  case  they  drive  the 
dynamos  by  means  of  belts.  Probably  everyone  here  knows 
that  the  Oxford  engines  are  of  the  ordinary  marine  type,  with 
the  condenser  tixed  on  to  the  engines.  All  the  pumps,  both 
feed,  air,  and  circulating,  are  attached  to  the  engine,  and  are 
driven  by  it.  Thus,  all  the  power  for  the  pumps  is  obtained 
at  a  cost  of  a  very  small  expenditure  of  coal,  because  the 
power  to  drive  them  is  obtained  from  an  engine  using  steam 
in  the  most  economical  manner  possible.  Thus  the  very  large 
loss  due  to  inefficient  pumps  is  entirely  obviated.  This  causes 
the  pounds  of  coal  used  per  unit  generated  at  Oxford  to  be  very 
low.  Of  course,  there  are  other  things  that  help  this  low  con- 
sumption of  coal  there,  such  as  economical  boilers,  highclass 
coal,  use  of  batteries,  etc.  For  some  reason  it  used  generally 
to  be  supposed  that  triple^expansion  engines  were  only 
economical  at  full  load— in  fact,  this  opinion  was  held  even 
by  people  who  have  had  a  very  considerable  experience  in 
titling  engines,  and  was  almost  the  universal  opinion  when  the 
•Qthor  designed  the  South  Shields  station.  There  were  no 
iOgines  of  this  type  in  use  for  electric  lighting,  except  those  at 
Oxford.  However,  since  the  starting  of  the  South  Shields 
station  several  other  engineers  have  adopted  this  type,  which 
is  a  fairly  good  proof  that  they  are  very  well  satisfied  with  what 
they  have  heard  concerning  these  engines.  It  used  to  be 
a  irsfy  general  thing  in  specifications  to  require  a  low  con- 
sumption of  steam  at  full  load,  and  the  author  was  the 
first  engineer,  as  far  as  he  knows,  to  require  the  steam  con* 
sumption  to  be  calculated  on  the  average  of  the  full,  three- 
quarter,  and  half-load  consumptions.  It  is  very  obvious  that 
engines  used  for  the  generation  of  electricity  in  supply  stations 
are  very  rarely  run  at  full  load  ;  they  may  not  un frequently  be 
run  a  good  deal  above  full  load,  but  in  every  station  the  load 
must  necessarily  vary  veiy  much.  At  South  Shields,  owing  to 
the  rise  and  fall  of  the  ticle,  it  was  not  possible  to  put  the  oircu- 
la^ng  pumps  on  the  engines,  and  the  only  pump  which  is 
sttechea  is  the  air  pump.  The  condensers  are  attached  to  the 
—  ^rii^s  like  those  at  *  Oxford, 

-  following  are  the  tests  of  the  two  engines  for  South 
«>i4L«;Us  :  No,  &§0  had  been  run  at  the  maker's  works  to  get  the 
sdfEbeSB  00,  but  No.  581  had  only  been  turned  round  for  24  hours 
wImo  the  test  was  made.  No.  580  was  tested  by  Mr.  VVUson 
HutDslI  and  the  authtxr,  and  No*  581  by  the  author  alone. 

Rfport  of  TrU  uf  TtipUgjtpanttUm  E^kiftm,  No.  580. —The 
mgios  was  made  by  Messrs.  J,  and  U,  McLaren,  of  Losds, 
to  meeit  the  specification  of  Mr.  Joseph  A.  .leek ell,  borough 
fllsolrioal  engineer.  South  Shields,  for  the  purpose  of  driving 
on*  of  the  Iw-kw.  alteruatora,  Uj  which  it  is  to  be  coupled  direct. 
Tbm  spsaifiBatioa  stipulated  that  the  engine  should  be  capable 
of  wmkJng  coaaaauoB^y  at  full  load^  t£ree-quarter  load,  and 


half  load,  as  engines  at  electric  light  staAaoos  i 
work  at  varying  loads.     The  engine  was  a  YSrtiOit  I 
sion  engine,  having  cylinders  Q^in.,  14|in.  and  2  _ 
with  a  stroke  of  24in.     The  condenser  and  air^pooip  fscm 
of  the  engine,  the  latter  being  worked  from  ths  tiiMi  Iw 
the  intermediate  piston  rod  by  means  of  levers  and  HakA. 
tested  this  engine  on  Feb.  20,  1896,  at  the  works  of  Mmm 
and  H.   McLaren,  Leeds,   as  follows  :  The  enginft  «stt  h 
to  a  foundation  and  the  crankshaft  coupled  to  a  Imtigt  ffl 
brake.       Steam    was    obtained  from    a  locomotiv^tjM 
tubular  boiler,  and  condensing  water  from  the  towns  ' 
Four   gauges   were  fixed    to    the   cyUnders— out  to 
steam  pressure,  two  to  show  the  prensure  io  Um  iati 
and    low    pressure   steam -chests^    and    the   last    Io 
vacuum.     Six  Crosby  indicators  were  fixed  to  tiie 


Summary  of  Trials. 

Triple- Ex  pan  sion  EnR-tne  with  Surface  Condenser.  Trial*  i 
Feb.  '^,  1896.  Dtameter  of  Cylinders :  9|io.,  U|iii.* 
22^in.  by  2iiD.  Stroke.     Engine  No.  SflO. 


Time  of  trial  (minsj 

Average  itoam  pressure,  high  (Ibt.)    . 

Da.     first  intermediate  (lbs.)    ....... 

Do.     second  do.  (lbs.)   ....... 

Vacuum  (inches)    ,.....,,., 

Average  temp,  of  condensing  water,,.. 

Do.  botwell  ...,,,, 

GrofiB  weight  on  brake  in  lbs.    .......... 

Net  load  ,,  „  

Average  revolutions  per  minute  ....... 

Mean  pressure  on  piston,  high  ...,. 

Do.  do.  intermediate. 

Do.  do.  low..,. , 

LH.F*  of  high-pressure  cyliader 

Do.      inter.       do.        do.         ...... 

Do*      low  do,        do,         ..p... 

Total  LH.P. 

B.H  P 

Ratio  of  brake  to  LH.P « , 

Condensed  steam  in  lbs*,.* •««•#. 

Average  temperature .*••.. 

Jacket  water  in  lbs .*.*. 

Average  temperature  .,.«..... 

Total  water  (lbs.) 

Water  per  LH.P.  tier  hour  (lbs.)     ..,, 
Do.         B.H.P.       do,      (lbs.}...,. 

B.H.P..  including 2*1  % , 

Flywheel  friction 

Ratio  of  2i  %  flywheel  to  LH  P 

Water  per  augmented  B.H  P.  (ler  hour 
Total  water  used  per  hour  (lbs.) ..J 


First 

trial,  full 

load. 


12168 
IC3U7 

mu 
se*75 

i^ 
L386 
12S4 
44*ei 
2907 
1M9 
41*84 
00-66 

eeis 

177« 
10573 
03-35% 
4,680 
iai'5*' 

I78-3* 
5^008 
1S« 
14*tt 

9411 

14*7111, 

i,466 


Second 
trial,! 
load 


2p8»^ 

2S0^ 
106*6* 
S,  ISO'S 

14-66 


tHai,| 


6^ 


1«MM 


Triple- Expansion  En^rlne  with  Surface  Coodsossr.    Trials 

April  9  and  10,  1806.     Diameters  of  CyliodsfS ;  O^lft.,  I4|la«| 
224iti.,  Stroke  24iQ. 


Time  of  trial  (hours) t 

Avera^  steam  pressure,  hip^b         (lbs.)  IS6*0I 

1)0.  I>o.         intennedial^ ,«     661A 

Do  Do.         low  ,«     1104 

Vacuum  (inches) ►. *     87*4 

Average  temp,  of  condensing  watsf   ...'    __^__ 

Do.  hot' well ..... 

Cross  weight  on  brake  in  lbs* 

Net  load  .,  ,,  ..•^.*.* 

Average  revolutions  per  minuts  ....... 

Mean  pfsssare  on  piston,  high 

Bo.  Do.         intermsdiatis. 

Do.  Do.         low,„.... 

l.H.P,  of  h ig h  pressu re  oy Under  .^.... 


tm.    •«•»*«*« 


Do. 
Do. 


M  •*••*-*•*  .«•*««• 


Do,       inter        Do, 

Do.       low  Do. 

TotalI.U.P , 

B.H.P. ^.-, 

Ratio  of  brake  to  LH. P. 
Condensed  steam  (tbs.) 
Avsraice  temperature  ^. 
Jackst  water  in  lb«..».......M..«.«.f 

Average  temperature  ....^i....*..*.* 

Total  wausr  (lbs.) 

Water  per  LH.P.  (ler  hour  (lbs.) 

Do         B.H,P,        do,     (lbs.) 

H.H  P.  mcluilinK2l  frictkHi...... 

Ratio  of  ditto  to  LH.P 

Water  per  auj^mootod  B.H. P.  psr  hfwr 


Total  water  used  per  hour  (lbs.)  ..^....*.|2»46l*6 


86t4| 


Wi 


l4*6Ub 
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two  tabs  were  placed  to  receive  the  condensed  water  ;  each  con- 
tained 3601b.  of  water  when  filled  up  to  a  gauge  point.  The 
surface  of  the  tube  was  contracted  by  means  of  thick  boards,  so 
that  the  level  rose  rapidly  when  near  the  gauge  point.  Scales 
were  provided  for  weighing  the  jacket  water ;  it  was  weighed 
281b.  at  a  time.  In  order  to  make  observations  with  con- 
venience and  accuracy,  two  men  were  appointed  to  note  the 
pressures  on  the  gauges  and  the  temperature  of  the  condensing 
water  ;  two  men  were  appointed  to  note  when  the  tubs  of  con- 
densed water  were  filled,  and  their  temperature  ;  two  also  to 
weigh  the  jacket  water  and  take  its  temperature  ;  one  to 
read  the  spring  balances  on  the  brake ;  one  to  take  the 
readings  of  the  counter,  and  three  others  to  take  indicator 
diagrams.  This  left  us  free  to  superintend  the  whole 
and  check  the  accuracy  of  the  observations.  We  arranged 
to  make  observations  at  intervals  of  20  minutes,  the  signal 
being  given  throughout  within  a  fraction  of  a  second. 
Attached  to  this  report  are  given  tables  showing  the  results  of 
all  these  observations.  Our  attention  was  particularly  directed 
to  accurately  ascertaining  the  weight  of  steam  condensed  per 
brake  horse-power,  and  also  the  mechanical  efficiency  of  the 
engine.  The  friction  brake  used  consisted  of  a  flywheel  10ft. 
diiuneter  with  internal  flanges,  by  means  of  which  it  was  kept 
lined  with  water  whilst  revolving — a  stream  of  cold  water  con- 
stantly running  in,  and  a  stream  of  hot  water  picked  up  by  a 
skimmer  constantfy  running  out.  On  the  outside  of  this  wheel 
was  a  broad  pit  rope  loaded  at  one  end,  with  two  spring 
balances  at  the  other.  We  carefully  measured  (by  means  of 
plumb-lines  and  steel  straight-edges)  the  distance  horizontally 
from  the  centre  of  the  shaft  to  the  centre  of  the  suspension,  and 
weighed  the  load  and  also  a  portion  of  the  rope,  and  allowed 
for  the  difference  in  the  level  of  the  two  ends  of  the  rope,  and, 
in  fact,  in  this,  as  in  all  other  points,  took  every  precaution  to 
ensure  accuracy.  In  stating  the  efficiency  of  the  en^^ine  we 
have  given  it  both  as  actually  tested,  with  the  brake  acting  as  a 
flywheel,  and  also  when  an  allowance  of  2*1  h.p.  is  made,  as  we 
have  since  ascertained  by  driving  the  brake-wheel  up  to  its 
speed  (with  rope  removed  but  an  equal  weight  bolted  to  its 
centre)  by  means  of  an  electric  motor,  that  Uie  actual  horse- 
power it  absorbed  is  2'1. 

Referring  to  the  summary  it  wiU  be  noticed  that  the  mechanical 
efficiency  of  the  eneine  is  very  high,  varying  from  89  to  93  per 
cent.,  when  the  friction  of  the  brake-wheel  itself  is  included, 
and  from  90 '7  to  94*2  if  the  friction  of  the  brake- wheel  is 
Allowed  for.  In  estimating  the  water  per  horse-power  it  must 
be  observed  that  the  condensed  water  from  the  jacket  has  been 
added,  making  the  total  about  7  per  cent,  more  than  it  otherwise 
would  be  on  the  heavy  load,  and  about  10  per  cent,  extra  on  the 
Hght  load.  In  many  published  trials  of  steam-engines  the  jacket 
vater  has  been  ignored.  In  these  trials  the  water  per  indicated 
horse-power  with  a  heavy  load  was  only  13*891b.  per  hour,  and 
on  the  light  load  12 '5  (about  11 '3,  excluding  jacket  water). 
The  water  per  brake  horse-power  is  14*9  to  13 '7  S  the  friction 
of  the  brake  is  included,  as  it  must  be,  to  compare  it  thoroughly 
with  engines  furnished  with  flywheels.  If,  however,  the  friction 
di  the  brake-wheel  itself  be  deducted  the  water  per  hour  varies 
from  14*7  to  13*4.  Another  satisfactory  feature  was  the  excellent 
Ticuum  maintained,  and  this  in  connection  with  the  small 
friction  of  the  engine  causes  these  very  economical  results  per 
horse-power  not  only  to  be  maintained,  but  actually  exceeded, 
when  the  brake  horse-power  was  reduced  one-half. 

The  following  are  the  tests  which  were  made  after  the  engines 
were  erected  at  South  Shields  and  the  alternators  coupled  tu 
each  engine : 

Tests  of  Steam  Alternators  at  South  Shields. 


r-  Efficiency  -n 

^Water  per  kw.-^ 

^WaterperIH.P.-^ 

Load. 

a242 

A  243 

A  242 

a243 

A  242 

a243 

e580 

e581 

E680 

e581 

E580 

e581 

» 

_ 

71-8 



23  21b. 

12*41b. 

74 

D71-3 

23*83lb. 

25751b. 

1311b. 

13-7lb. 

! 

72-8 

C  67*87 

23*59lb. 

25'651b. 

12*81b. 

13-Olb. 

if 

67-7 

B64-5 

23*78  lb. 

27  ^Ib. 

12'01b. 

1311b. 

i 

A324Alb. 

— 

— 

— 

Tests. 

A 
B 
C 
D 


Water  per  hour 
used  by  engines. 

828     

I,3e5    

„     1,924    

2,360 


Water  per  hour  used 
by  pumps  and  lost. 

629 

958 

^...       992 

1,140 


The  air-gap  in  alternator  243  not  quite  right. 

llieee  tests  asree  very  well  with  those  taken  at  the  maker's 
works.  The  idtemators  are  iron-clad,  with  the  wire  of  the 
snnatiiTee  wound  in  tunnels  ;  this,  though  an  extremely  safe 
oooslrQction,  is  not  so  sufficient  by  10  per  cent,  as  a  copper 
smatme,  and  this  should  be  borne  in  mind  when  comnanng 
the  stMUtt  per  kilowatt-hour  with  that  used  by  other  plants  ; 
thoi^  the  author  believes  that  even  without  this  allowance 
IIm  wwlt  of  241b.  of  steam  per  kilowatt-hour,  as  an  average  of 


full,  three-quarter  and  half -load  consumption,  has  not  be^n 
equalled,  and  certainly  not  if  an  allowance  is  made  for  the  alter- 
nator being  some  10  per  cent,  less  efficient  than  one  with  a 
copper  armature.  It  will  be  seen  that  the  engines  were  not  too 
small  for  the  work,  as  might  not  unnaturally  be  supposed,  by 
the  fact  that  one  was  run  for  two  hours  at  20  per  cent,  over 
full  load  on  test,  and  during  last  winter  they  were  frequently 
overloaded. 

One  great  advantage  which  follows  if  an  engine  is  economical 
at  varying  loads  is  that  the  plant  may  be  much  larger,  and 
there  is  no  need  of  a  small  day-load  plant,  it  being  quite  as 
economical  to  run  a  good  triple  engine  at  light  loads  as  to  have 
a  day-load  engine.  This  has  been  found  to  be  the  case  in  other 
stations.  The  author  places  much  more  reliance  on  the  water 
per  kilowatt-hour  than  on  efficiency,  because  high  mechanical 
efficiency  is  not  necessarily  synonymous  with  low  steam  con- 
sumption. For  instance,  a  steam-alternator  set  with  a  copper 
armature  and  one  crank  on  each  side  of  the  alternator  has  a  very 
high  mechanical  efficiency  ;  there  is  a  very  short  shaft  and  only 
two  bearings  as  compared  with  a  set  such  as  the  South  Shields 
plant,  but  in  the  former  plant,  as  the  engine  is  only  compound, 
the  steam  is  not  used  so  effectively  as  in  the  latter  plant,  where 
the  engine  is  triple  expansion  ;  hence  it  might  easily  follow  that 
the  one  plant  had  a  higher  mechanical  efficiency  than  the  other, 
but  the  other  plant  take  less  steam  per  kilowatt-hour,  which  is 
the  real  goal  aimed  for.  There  are,  moreover,  in  the  opinion  of 
the  author,  disadvantages  in  having  the  alternator  between  the 
cylinders  of  the  engines.  The  electrical  plant  is  not  nearly  so 
accessible  as  when  the  alternator  is  kept  outside  the  engine 
altogether ;  again,  the  triple  engine  with  the  three  cranks  gives 
a  much  more  even  turning  moinent  than  the  two-crank  engine  ; 
moreover,  if  it  is  desired,  the  engine  can  be  obtained  from  one 
maker  and  the  alternator  from  another.  The  triple-engine  set, 
however,  takes  up  more  floor  space  than  the  other,  and  the 
capital  cost  per  kilowatt  would  be  greater.  Like  everything 
else,  the  choice  must  in  a  great  measure  depend  upon  which  of 
the  various  qualities  is  deemed  the  most  desirable. 

The  following  are  some  tests  of  other  engines  which  have 
been  sent  to  the  author  by  Messrs.  McLaren.  He  hoped  to 
have  been  able  to  have  given  a  table  showing  the  results  obtained 
by  other  makers,  but  the  time  at  his  disposal  would  not  allow 
of  it  being  made  out. 

Trials  of  Triple-Expansion  Engine,  No.  611,  at  Sheffield  Electric 
Supply  Station.  Note. — These  Tests  were  made  with  the 
Engine,  as  we  found  it,  after  running  12  months  practically 
night  and  day.  Diameters  of  cylinders  :  9}in.,  14)in.,  23in., 
by  2ft.  stroke. 


Cylinder  constants, 
deducting  area  ojf 
piston  rods  .. 


Date  of  trials.... 

Duration  of  trial 

ToUlLH.P 

I.H.P.  high  pressure 

Intermediate  ditto. 

Low  pressure 

Mean  effect,  pressure 
H.P 

Intermediate  pros 
sure  H.P 

Low  pressure  H.P.. 

Boiler  pressure  in 
pounds  per  square 
inch  

Vacuum  (inches  of 
mercury) 

Revolutions  per 
minute 

Total  steam  used 
per  hour,  includ- 
ing jackets  

Steam  per  LH.P. 
per  hour  


0-0087218 

0-020376 

0'0500357 

Ist  trial 

2nd  trial 

3rd    trial 

4th    trial 

full  load. 

i  load. 

i  load. 

i  load. 

15/2/98 

15/2/98 

16/2/98 
1  hour 

16/2/98 
1  hour 

2  hours 

2  hours 

231-45 

173-97 

139-34 

100-4 

46-21 

45-57 

43-75 

32  59 

78-24 

57-82 

46-48 

33-56 

107-02 

70-58 

49-11 

34-25 

35  35 

34  85 

33-36 

24-95 

25-62 

lh-93 

15-18 

11-00 

14-27 

9-41 

6  53 

4-57 

150 

150 

150 

160 

26 

26 

26 

26 

149-9 

149*9 

150-33 

149  78 

3,2051b. 

2.3901b. 

1,818 

1,356 

13-84 

13-7ft. 

13-77 

13-60 

Re. 
marks 


This  engine  is  driving  its  air-feed  and  circulating  pumps. 

Oxford  Engines.— Test  of  Triple- Expansion  Engines  made  by 
J.  and  H.  McLaren.     Engine  No.  394. 

H.P.  LP.   LP. 
Diameters  of  cylinders  :  9,  14-25,  22-5  by  24in.  stroke. 
Dates  of  trial,  Jan.  19,  1892 ;  Jan.  21,  1892. 
Type  of  engine :  inverted  triple-expansion. 

Jackets Not  used.      ...  Used. 

Duration  of  trial  245  minutes    ...    246  minutes. 

Type  of  boiler — locomotive. 

Heating  surface,  firebox 116  fq.  ft.      ...        116  sq.  ft. 

„  ,.       tubes    764  sq.ft.      ...       764  sq.  f  t. 

„        total  880eq.  ft.      ...       880  sq.  f b. 

Number  of  tabes 106  ...  106 

Dimensions  of  tubes,  lift.  l^in.  x2iin.  outside  diameter. 
Material  of  tabes,  steel. 
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Grata  area 26  sq.ft.  ...  — 

,         M    daring  trial  13  eq.  ft.  ...  13  eq.  ft. 

Namber  of  Brabars  80  ...  80 

Width  of  firebars  in  inches  ...  ^^  ...  ^ 

M            M        airspaces  ...  i  ...  i 

Total  heating  surface  to  grate 

ratio 33-8  ...  338 

Area  through  tubes 2*92  sq.  ft.  ...  2*92  sq.  ft. 

Site  o    chimney,  24in.  diameter,  temporary  23ft.  hitf h. 

(6,796-5.  En- 
ASxmaiim^' 
Jackets  620. 

Water  per  hour 1,992  ...  1.657*6 

ToUl  coal  used  ^ 800  ...  692 

Goal  per  hour 195*9  ...  163  9 

„        ,,    rq.   ft.  grate   area 

per  hour 15*09  ...  126 

Water  evaporated  per  lb.  of 

coal  10  16  ...  1111 

Water  evaporated  from  and  at 

212deg.  F 11-81  ...  11-69 

Average  boiler  pressure,  1531b.  157*69     (taken  every  15  minutes.) 
Average  height   of    water    in 

glass r54in.  ...  •84in. 

Total  number  of  revolutions...  31,263  ...  29,920 

Revolutions  per  minute 127*6  ...  121*6 

Circnmference  of  brake 30*8ft.  ...  30'8ft. 

Weight  on  brake    l,014lb.  ...  9461b. 

Pall  on  spring  balance    701b.  ...  4'77lb 

Net  load 9441b.  941*2;^lb. 

B.H.P 112*8  ...  106  85 

Water  per  B.H  P.  ner  hour  ...  19  67lb.  ...  15  513ib. 

(Richards   ^ 

indicators  |  5027  ...  40  55 

upedon     V  50  04  ...  426 

19th.  Cros-  j  44  9  ...  39*38 
by'*2l8t.   J 

Total    145*21  ^  122*33 

Water  per  LHP 13-7lb.  ...  13*.5ilb. 

Coal      „        „       l-3491b.  ...  l•.^39lb. 

Brake  ratio 89*67%  ...  87*35% 

ToUl  condensing  water 10,060  gals  ..  9.695  gals. 

Condensing  water  per  hour     ..  2,464  gals.  ...  2,365  i^als. 
Proportion    of    ditto    to    feed 

water    12*37  to  1  ...  14*41  to  1 

Temp,  of  hot -well  (taken  every 

16  minutes) 108^  F.  ...  95  18«  F. 

Temp,  of  feed  tub  (taken  every 

15  minutes) 102*5*'  ...  108-75« 

Condensing  water  (taken  three 

times  during  trial)   37**  ...  36° 

Discharge     (taken     every     15 

minutes) 111*>  ...  98*18° 

Saiokebox  ditto  474*7°  ...  466-5° 

Boilerhouse(Uken  three  times)  6.3""  ...  6S° 

Engine-house  ditto 51^  ...  56  5^ 

Vacuum    in  condenser  (taken 

every  15  minutes) 27*5  ...  27*95 

Vacuam  smoke-box.  ditto *13  ...  -105 

BaromeU^r  (taken  twice) 29*21  ...  29*08 

Coal  used    Ebb w  Vale  ...  — 

NoTK.— Low- pressure  cylinder  not  jacketed  on  those  engines. 

Condensing  Plant.— Owing  to  the  fact  that  a  large  number  of 
the  engines  which  are  used  for  driving  eleotrioJ  plant  are 
engines  running  at  a  speed  which  is  generally  considered  too 
high  for  an  air-pump  to  be  attached  directly  to  the  engine,  or 
for  some  other  reason,  the  condensing  arrangements  seem  to 
have  not  unfrequently  been  an  afterthought,  and  the  oonse- 
qaenoe  is  that  separate  condensing  plant  is  used  in  a  great 
many  cases.  The  drawbacks  to  this  system  as  compared  with 
that  of  having  a  condenser  attached  to  each  engine  seem, 
in  the  opinion  of  the  author,  to  be  considerable  :  (1)  There 
is  the  disadvantage  of  having  another  supplementary  plant,  and, 
as  is  well  known,  supplementary  plants  are  terrible  steam  eaters  ; 
(2)  there  is  another  plant  to  be  kept  in  repair  and  oiled  ;  (3) 
there  are  large  exhaust  pipes  to  be  run  to  the  condenser  ;  (4) 
the  condensing  plant  would  recjuire  to  be  in  duplicate,  because 
if  it  broke  down  it  would,  to  put  it  mildly,  be  inconvenient  to 
have  the  engines  only  able  to  do  three-quarters  of  their  load« 
or  the  engines  would  have  to  be  made  large  enough  to  give  off 
their  full  power,  non-condensing  as  well  as  condensing,  in 
which  case  they  would  be  costly  for  their  normal  output  and 
uneconomical  at  light  loads  owing  to  their  size  ;  (5)  the  vacuum 
obtained  in  the  low-pressure  cylinder  with  a  separate  condenser 
a  long  way  away  is  not  nearly  as  good  as  when  the  condenser  is 
close  to  or  part  of  the  en^tine ;  (6)  as  far  as  the  author  can 
judge,  a  condenser  attached  to  each  engine  would  cost  leas,  and 
certainly  would  give  lees  trouble  than  the  separate  ones.  From 
the  above  it  would  seem  desirable  that,  other  things  being  equal, 
it  is  advisable  that  an  engine  should  be  used  which  allows  of  the 
condenser  being  attached  to  each  engine  and  driven  from  it. 

Fumpit^g  Plant.— ThiB  is  a  part  of  the  plant  which  appears, 
as  far  as  can  be  judged,  not  to  have  received  the  attention  it 
deserves.  The  amount  of  steam  which  the  pumps  in  a  station 
can  use  is  extraordinary,  and  it  is  surprising  that  makers  are 


content  to  place  on  the  market  rach  very 
Certainly  the  ways  of  pump  makers  are,  to  say  tha  laaat,  < 
It  appears  that  sil  pump  makers,  as  far  as  the  anther  knows, 
reckon  that  their  pumps  will  have  an  efficiency  of  lOOparoaot.— 
viz.,  the  amount  of  water  which  they  are  guarantaad  to  lift  is 
calculated  upon  every  stroke  being  a  full  stroke  and  the  pomp 
barrel  being  full  at  each  stroke.  This,  however,  ia  not  tha  esse 
in  practice  ;  few  pump6,  if  any,  have  a  greater  effidaocy  than 
75  per  cent.  Moreover,  many  pump  makers  in  tandartiig  for  a 
pump  to  do  certain  work  are  too  ready  to  run  a  pomp  at  an 
abnormal  speed ;  in  fact,  the  speed  at  which  they  mn  it  woold 
prevent  the  pump  from  having  an  efficiency  of  even  75  par  cent. 
As  mentioned  before,  it  is  doubtless  the  most  acoooaiical  plao, 
everything  else  being  equal,  to  attach  the  pumpa  to  tha  angina, 
especially  if  the  engine  is  a  triple-expansion  one,  becaoaa  than 
the  power  is  obtained  with  the  least  consumption  of  ataam.  Of 
course,  pumpa  to  lift  water  for  circulating  purpoaaa,  if  driven 
by  a  motor,  will  be  economical  enough,  but  motors  are  not 
altogether  satisfactory  for  pump  work  ;  and,  again,  in  alternating 
stations  motors  are  not  very  easily  obtainable  which  will  do  the 
work  well,  and  for  pumps  for  feeding  the  boilers,  which  have 
to  be  run  at  varying  speeds,  electric  motors  do  not  land  thacn- 
selves  very  well.  Flywheel  pumps  have  a  large  number  of 
working  parts,  and  direct-acting  pumpa  are  unfortnnataly  rtaj 
great  steam  eaters.  There  certainly  is  an  immense  field  for  a 
good,  strong,  economical  pump,  and  one  that  can  be  depaoded 
upon,  and  it  is  to  be  hoped  that  makers  of  pumpa,  now  that 
there  is  a  demand  for  this  class  of  pump,  will  be  prepared  to 
supply  that  demand. 

Some  of  the  vagaries  of  pumps  and  pump  makers  may  be 
interesting.  A  short  time  ago  the  author  was  in  tha  market 
for  some  pumps,  and  a  firm  in  tendering  for  these  pampa  pro- 
posed to  supply  a  three-throw  pump  driven  by  a  oompciind 
engine.  The  pump  had  to  do  3*7  pump  horse-power,  and  tha 
mfScers  undertook  that  the  amount  of  steam  conaomed  wonkl 
not  exceed  211b.  per  hour.  The  makers  were  extremely  indig- 
nant when  the  author  suggested  he  would  be  glad  to  know 
where  he  could  buy  the  engine  to  drive  the  pump,  aa  he  had 
been  looking  for  this  engine  for  some  time.  Another  tandar 
was  received  ;  the  pump  makers  undertook  that  the  pamp, 
which  was  a  direct-acting  pump,  should  only  take  251b.  of  steam 
per  hour  to  do  1*7  pump  horse-power.  These  inatanoea  tend 
to  show  how  careless  pump  makers  are  with  regard  to  thatr 
calculations,  and  it  may  surprise  some  people  to  know  that  ona 
of  the  largest  pump  makers  in  the  country,  in  calculating  tha 
size  of  a  pump  required  to  do  a  certain  work,  takea  another 
manufacturer's  list,  and  as  his  own  pumps  are  of  aomewhat 
the  same  manufacture  specifies  for  the  size  as  given  in  his 
opponent's  list ;  unfortunately,  the  list  of  the  firm  which  is 
used  is  made  out  on  the  assumption  that  pumpa  will  do 
1(X)  per  cent.,  the  result  being  that  the  gentleman  who  has 
borrowed  the  list  is  led  somewhat  astray. 

The  following  are  some  tests  of  pumps  which,  unfortunately, 
the  author  has  had  to  do  with  : 


Pump       Lift. 


No. 


18ft. 
18ft. 


Delivery. 

22ft, 

22ft. 
rinto  boilers  \ 
\  m  W.P.  / 


Pounds  of 

Amount  of  waMr 

steam 

in  galls. 

daUvecad 

per  hour. 

P^ 

583 

18,251 

730 

,^ 

13,3!M 

340 

... 

400 

:i9i) 

... 

373 

These  pumpa  were  the  duplex  direct-acting,  and  were  auppuaad 
to  be  very  efficient.  Moreover,  theee  tests  were  made  after  tha 
pumps  had  been  thoroughly  overhauled  by  the  makers,  and  had 
been  made  as  good  as  they  could  be  made  ;  therefore,  what 
must  have  been  the  consumption  of  ataam  when  the  pompa  had 
been  working  some  time,  it  is  too  awful  to  contemplate.  Tba 
best  guarantee  the  author  has  been  able  to  sat  ia  501b.  par 
pump  horse-power,  and  this  only  after  oonaiaerable  tmabla. 
pump  makers  aeemingly  being  very  adverse  to  give  an  exact 
icuarantee.  One  of  the  beat-known  pump  makera  in  tha 
kingdom,  on  being  asked  what  steam  the  pumpa  tendered  for 
by  him  would  consume,  said  about  181b.  per  indicated  hocea- 
power,  with  the  best-<{uality  Welsh  coal.  It  is  not  quite 
obvious  what  difference  the  coal  would  make.  It  woeld 
be  only  reasonable  to  suppoae  that  as  the  pumps  are 
inefficient  they,  at  any  rate,  might  be  depended  upon  bo  da 
their  work  ;  but  this  certainly  is  not  the  ease  with  boilar 
feed  pumps.  There  have  been  several  breakdowns  in  sUtioea 
owing  to  the  failure  of  the  feed  pumps,  and  certainly  staboa 
engineers  well  know  that  it  is  very  few  can  say  their  pompa 
are  not  a  considerable  amount  of  trouble.  It  is  quite  a  rare 
thing  to  find  a  station  where  the  shift  engineer  can  honestly  say 
his  pumpa  are  really  satisfactory,  for  it  is  the  shift  en«ioaar  wha 
has  the  trouble  with  the  pumpa.  One  great  »ouroe  of  thia  troabia 
is  that  makers  will  offer  pumps  too  small  for  the  work.  <>9t 
of  14  tenders  which  the  author  received,  no  lesa  than  10 
included  pumpa  which  could  not  do  the  work  unlasa  thay  had 
an  efficiency  of  from  80  to  150  per  cent.  Some  of  thaaa  ramarka 
may  seem  somewhat  hard  on  pump  makers,  but  are  moch  oKxe 
than  warranted  by  the  author's  experience,  and  if  they  can 
induce  pump  makers  to  pUca  on  tha  market  fairly  eAdant  and 
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thoroughly  reliable  pumps  he  will  he  more  than  satisfied  ;  and 
now  that  pump  makers  know-  what  is  wanted  it  is  to  be  hoped 
they  will  try  and  supply  the  demand,  and  not  leave  it  so  much 
to  Americans,  for  it  is  not  too  much  to  say  that  a  very  large 
number  of  the  best  pump(«  used  in  B'ifain  are  made  in  America. 
Since  writing  the  above  the  following  appeared  in  the 
JSlectrical  Reviewy  April  29  :  **The  Chicago  Electrical  Traction 
Company  are  now  alive  to  the  savin^:  by  substitutin;?  electric 
motors  for  steam  in  driving  auxiliary  plant.  Their  large  engines 
developed  217  h.p.  on  a  water  consumption  of  3,903,  or  at  the 
rate  of  181b.  per  indicated  horse-power  hours.  The  small 
engines  used  steam  as  follows  :  economiser  engine,  38 '41b.  per 
hour  ;  stoker  engine,  36 'Alb.  per  hf^ur  ;  air  and  feed  pumps, 
685*01b.  per  hour— total,  759-8lb.  This  is  nearly  20  per  cent. 
of  the  consumption  of  the  main  engines.  This  thoroughly 
bears  out  the  author's  opinion — namely,  that  auxiliary  steam 
plant  is  extremely  wasteful  in  the  use  of  steam. 

Discussion. 

Xr.  J.  S.  Raworth  opened  the  discuBsion  by  commenting  on  the 
valuable  character  of  the  paper  prepared  by  Mr.  Jeckell.  He  had 
noticed  that  several  of  the  papers  to  be  read  were  more  incentives 
to  discussion  than  anything  else,  but  Mr.  Jeckell  had  given  some 
most  useful  information.  The  tests  showed  that  the  idea  no  common 
amon^t  engineers,  that  the  efficiency  of  a  coupled  set  must  be 
necessarily  much  below  that  at  full  load,  was  fallacious.  In  fact, 
there  were  two  engine  builders  in  this  country  who  guaranteed  that 

(P  TT  P  \ 
._L_      •   J    EihouM    at  half  load  be 

equal  to  that  at  full  load.  He  agreed  with  the  author  that  com- 
plicated valve  devices  should  not  be  used,  and  did  not  advocate 
automatic  expansion  on  the  low-pressure  side.  A  grood  vacuum 
was,  however,  required  if  light  loads  were  to  be  negotiated 
eflBlciently.  As  regards  the  question  of  expansion  gear  on  the 
low-pressure  cylinder,  a  series  of  trials  he  had  conducted  some 
years  ago  proved  that  one  invariable  expansion  was  best  at  all 
loads.  He  agreed  with  the  author  in  his  condemnation  of  direct- 
scting  steam -pumps.  They  were  often  good-looking,  but  very 
wasteful.  Mr.  Raworth  then  cited  a  case  where  a  direct-acting 
steam-pump  bad  taken  20  per  cent,  of  the  total  steam  required 
for  a  plant.  He  had  introduced  in  this  ca^^e  a  three-throw  pump 
(reared  to  a  single  cylinder  engine,  and  by  this  means  had  reduced 
the  steam  consumption  from  20  to  2  per  cent,  of  the  total. 
Mr.^  Raworth  proceeded  to  compliment  Mr.  McLaren  on  hts 
engines  and  classed  him  with  Sankey  as  the  two  engine  designers 
of  the  time. 

■r.  A.  S.  Giles  (Blackburn)  said  he  had  found  the  steam-pumps 
10  wasteful  that  he  had  decided  to  use  electrically-driven  ones 
only.  He  had  just  obtained  tenders  for  a  pump  to  be  driven  by  a 
doable- wound  armature,  which  would  be  controlled  by  a  series- 
parallel  controller,  so  as  to  get  good  efficiency  over  a  wide  range  of 
speed.  In  this  way  a  constant  feed  at  dififerent  loads  could  be 
RiTen. 

Mr.  J.   XL  Rider  (Plymouth)   commented  on   the   necessity  of 
avoiding  complications  in  working  parts.     For  this  reason  he  did 
not  care  for  the  triple-expansion   engine.     The  amount  of  coal 
nved  by  the  triple-expansion  engines  cost  so  little  per  unit  as 
oomparcNi  with  the  other  costs  that  he  did  not  consider  it  advisable 
to  ose  them.     He  believed  in  having  a  separate  condenser  for  each 
nt,^  and  for  simplicity  advocated  the  ejector  type  of  condenser,  of 
vbicb  a  number  could  be  supplied  from  a  large  tank  on  the   roof 
of  the  station.     It  was  curious  how  little  some  makers  knew  about 
their  own   machinery.     He  had  recently  been  obtaining  tenders 
from  pump  makers  for  pumps  which  had  to  be  driven   by  elec- 
tricity.    The  power  required  to  drive  them  was  hence  important, 
M  he  had  to  get  motors  to  work  them.     After  considerable  pressure 
Iwgotone  prominent  manufacturer  to  state  a  definite  figure  for 
tlw  power  required  from  a  given  pump.     On  calculation  he  ( Mr. 
Rider)  found  that  this  was  10  per  cent,  more  than  the  theoretical 
vork  to  be  done.     On  trial  after  delivery  he  found  that  the  pump 
nqoirad  a  further  90  per  cent.     The  maker  on  being  expostulated 
with  said  that  they  had  meant  nominal  horse-power. 
Mr.  J.  H.  Kaolaren  also  complimented  the  author  on  his  paper, 
ud  thought  that  with  the  addition  of  prices  and  discounts  it 
vould  make  a  good  manufacturer's  catalogue.     As  regards  Mr. 
Raworth's  remarks,  there  was  no  difficulty  in  making  an  engine 
flffieieot  at  light  loads.     Thus  one  engine  he  had  made  for  a  day-load 
n(  gave  the  following  figures  for  steam  consn motion  per  indicated 
liorse  power  at  different  loads  :  full  load,    13'81b.  ;  three-quarter 
losd,  137  ;  half  load.  13*7  ;  and  one-quarter  load,  13*5.    Of  course, 
ibe  engine  was  much  forced  at  full  load.     He  believed  that  triple 
•xpanrion  paid,  and  Mr.  Rider  was  wrong  to  suppose  it  meant 
eooiplication.     A  triple-expansion  type  was   much  more  simpler 
than  a  compound  with  automatic  expansion  gear  to  both  cylinders. 
The  economy  gained  meant  less  first  cost  in  the  boilers  and  boiler- 
lioase.     As  reeards  a  question  asked,  he  had  tried  one  compound 
flDgine  at  one-seventh  of  the  full  load,  and  even  then  had  beaten  the 
day-load  set  in  the  same  station  for  steam  consumption.     VVith 
•xpaoeions  of   from  30  to  40  times  as  then  obtained,  all  parts 
must  be  most  carefully  jacket-ed,  and  the  steam  jackets  took  more 
fleam  than  the  cylinders      Thus  the  steam-chests  at  the  bottom 
of  the  cylinder,  etc. ,  were  all  jacketed.     The  vacuum  also  should 
be  moat  carefully  attended  to,  as  a  difference  of  2in.  in  the  vacuum 
Bade  a  grmJb  difference  to  the  thermal  efficiency  of  the  engine. 
Ha  believed  in  having  the  air-pump  on  the  engine,  so  that  the 
VBcmm  got  right  on  to  the  piston.     In  some  cases  where  long 
hogthB  ol  exhaust    pipes  were  between  the  air-pump  and  the 
Mgine^  ft  unseat  waste  occurred  by  loes  of  vacuum  between  the 


pamp  and  the  cylinder.  As  regards  accessory  plant,  he  had  tested 
some  steam-engines  abroad  some  six  years  ago,  when  the  little 
feed  pump  was  found  to  take  steam  equivalent  to  48  h.p  (at  181b. 
per  indicated  horse-power).  Again,  the  steam-jets  under  the  fires 
in  this  place  took  some  90  h.p.  These  large  amounts  explained 
difficulties  which  had  been  found  with  the  capacity  of  the  steam 
plant. 

Mr.  W.  A  Cbamen  (Glasgow)  said,  previous  to  a  question  as 
to  the  figure  for  the  four  pumps  given  by  the  author,  he  supposed 
the  amount  of  water  delivered  per  hour  was  in  gallons,  as  other- 
wise No.  4  pump  took  more  steam  from  the  boiler  than  the  feed 
water  it  pumped  in.  He  now  referred  to  an  electrical  device  for 
driving  a  pump  which  had  been  submitted  to  him  recently. 
Instead  of  the  double  circuit  armature  described  by  Mr.  Giles,  the 
field-magnet  frame  was  made  to  slide,  so  that  the  lines  went  more 
or  less  through  a  dummy  core  on  the  same  spindle.  He  was  having 
a  pump  delivered  to  the  Glasgow  works  driven  in  this  way.  He 
was  also  using  driving  a  friction  gear,  such  as  was  employed  in 
some  of  the  London  docks.  These  two  specialities  were  manufac- 
tured bv  Messrs.  Wimshurstand  Hollick  and  Co.  He  was  arranging 
his  auxiliary  plant,  such  as  air  pumps,  so  that  there  was  one  air- 
pump  for  each  larger  engine  and  one  for  each  pair  of  smaller 
engines.  The  exhaust  pipes  would  be  so  arranged  that  the  steam 
consumption  of  any  set  could  be  determined  in  working  con- 
ditions. The  exhaust  steam  would  be  deviated  to  a  tank  on  a 
weighbridge.  He  would  ask  if  any  members  present  could  give 
him  figures  of  efficiency  of  centrifugal  pumps,  as  he  could  not  get 
the  makers  to  commit  themselves.  Of  the  plant  now  being  made 
for  Glasgow  they  had  one  900-h.p.  triple-expansion  engine,  one 
750-h  p.  American  compound  engine,  one400-h.p.  triple-expansion 
with  four  cylinders,  and  one  200  compound.  He  hoped  in  due 
time  to  lay  the  figures  of  the  *>ests  of  these  sets  before  the 
association. 

Mr.  J.  H.  Rider  said  he  had  the  figures  asked  for  by  Mr.  Chamen 
in  an  indirect  way.  He  wrote  to  the  makers  to  say  he  had  heard 
that  the  efficiency  of  their  pumps  was  only  40  per  cent.  They 
promptly  replied,  "  No,  it  is  45  per  cent." 

The  President,  before  calling  on  Mr.  Jeckell  to  reply,  said  that 
thny  had  had  a  most  interesting  discussion.  As  regarded  steam 
trials,  he  had  noticed  that  ''no  one  believed  the  tests  of  other 
peonle  unless  they  had  made  them  themselves." 

Mr.  J.  A.  Jeokell,  in  replving,  said  that  the  triple- expansion 
engines  could  be  made  as  efficient  at  light  loads  as  compound 
engines.  They  had  had  great  trouble  with  the  feed  water  at 
South  Shields,  and  had  to  use  surface  condensers.  The  river  water 
was  salt  and  dirty,  and  the  town  water  even  worse.  They  used  an 
evaporator  to  get  the  make-up  water. 

After  a  vote  of  thanks  to  Mr.  Jeckell,  the  meeting  adjourned  till 
Thursday. 

The  Dinner. 

The  second  annual  dinner  of  the  association  was  held  at 
the  Holborn  Restaurant  on  Wednesday,  when  a  large 
number  of  members  and  guests  were  present.  The  dinner 
was  served  in  the  Royal  Venetian  Chamber,  after  a  recep- 
tion had  been  held  in  the  Piscatorial  Hall.  The  following 
was  the  menu  : 

ffcyra  dVA'MrrM.— Sardines  a  Thuile,  olives,  Frai  de  Hareng, 
Lyons  sausage. 

fJoups. — Thick  turtle,  clear  turtle. 

fisii^ — Salmon,  Monsseline  sauce  and  cucumber,  whitebait. 

Entrie. — Sweetbreads  pique  polonaise,  Punch  k  la  Romaine. 

RtTifiovM.—lAxnh  and  mmt  sauce,  chicoree  salad,  York  bam  and 
Madeira,  new  potatoes. 

Roast. — Aylesbury  duckling,  oeas. 

Sweets  — Apricots  h  la  Cond^,  strawberry  jelly,  Charlotte  k  la 
RuBSA,  ice  pudding. 

Cheese,  salad,  dessert,  and  coffee. 

After  this  had  been  successfully  negotiated — and  the  work 
of  the  day  bad  whetted  the  appetites  of  the  members — the 
speeches  were  commenced  by  the  usual  loyal  toast  of  "  The 
Queen  and  Royal  Family,"  proposed  by  the  president.  Two 
ladies  came  in  to  teach  the  members  to  sing  "  God  Save 
the  Queen,"  although  we  think  they  handly  required 
instruction.  Still,  the  ladies  first  and  the  diners  afterwards 
gave  double  effect  to  the  sentiment  of  the  first  part  of 
the  well-known  tune. 

Councillor  G.  Pearson,  proposing  the  toast  of  "  The 
Guests,"  said  they  were  very  pleased  to  welcome  the 
number  of  gentlemen  present  who  represented  contractors. 
He  also  liked  to  hear  the  kind  way  in  which  rival  engine 
makers  spoke  of  each  other's  productions,  but  such  eulogies 
were  to  be  received  cum  grano  salis.  The  electrical  under- 
takings in  the  various  towns  were  dependent  on  the  con- 
tractors for  the  success  of  their  works.  He  would  give 
those  responsible  for  the  machinery  at  Bristol  a  word  of 
praise  for  the  excellent  way  their  apparatus  had  stood  the 
test  of  time. 

Mr.  Mark  Robinson,  in  reply,  commented  on  the  fact 
that  the  Municipal  Association  was  the  youngest  of  our 
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iogiiieeriiig  aBsoeiatioiu,  bat  tliat  it  poetetsed  all  the 
mn&rgf  of  youth.  In  a  very  sbort  life  it  had  accompliihed 
a  great  amount  of  ^ooc!  work,  and  it  wai  to  the  young 
nten  in  iu  membership  that  one  had  to  look  for  the  proi- 
perity  of  tovrn  lighting  undertakings^  He  trusted  that 
the  aa»ociatton  would  continue  to  protper,  and  that  the 
eympathy  between  the  contractor!  who  do  their  best  to 
perfect  the  vanous  machinery  required  for  electnc  lighting 
ttationi  would  continue. 

The  Mayor  of  SouthamitiN  (Mr.  G,  J.  Tilling)  pn> 
poaed  the  toast  of  **The  Municipal  Electrical  Association/' 
He  said  that  the  progress  of  the  association  in  the  three 
years  of  its  life  had  been  most  rapid.  They  now  had 
about  160  members  and  associates,  and  it  was  a  very  good 
feature  that  chairmen  of  electric  light  committees  were 
admitted  into  the  ranks.  That  gave  most  valuable  oppor- 
tunity for  those  gentlemen  to  keep  themselves  informed  of  the 
prxigress  of  electnc  lighting,  and  also  they  could  take  part 
in  the  discussion  of  the  many  financial  problems  involved. 
H^  wished  the  association  every  success  in  the  future. 

Mr.  C.  H*  Woriiin<;ham,  in  reply,  said,  as  a  pastrpresi 
deof,  and  one  who  had  taken  great  interest  in  the  associa- 
tion from  its  inception,  he  was  most  gratified  by  the  remarks 
of  the  Mayor  of  Southampton.  Much  of  the  suoeeas  wit 
due  to  the  enormous  labour  of  their  honorary  secretary 
(Mr,  A.  B.  Mountain),  who  had  worked  early  and  late  to 
advance  the  welfare  of  the  association.  The  objects  of 
the  association  were  not  selfish,  and  he  gave  as  an  instance 
t^e  standard  clauses  for  specifications  drawn  up  in  con- 
ference with  the  Electrical  Manufacturers'  Association. 
The  council  had  still  more  important  work  in  hand,  which 
would  be  referred  to  on  Saturday.  He  was  glad  to  see  so 
many  chairmen  of  electric  light  committees  present. 

Mr  J,  Rider,  in  a  humorous  speech,  asked  the  members 
to  drink  the  health  of  the  contractors.  They  had  not  yet 
rtsHched  the  stage  of  starting  municipal  electrical  manufac- 
tories, and  under  the  circumstances  there  was  still  hope  for 
the  contractors.  In  fact,  thepresent  manufacturers  did  turn 
out  most  excellent  work.  He  hoped  all  would  incorporate 
the  standard  clauses  in  their  specifications. 

Mr,  J.  S.  RawuRTH,  in  reply,  said  contractors  were 
always  dry,  always  amatory,  and  always  mercenary. 
They  had  to  be  mercenary,  and  even  then  could  not  earn 
such  good  profit  as  the  ceotral^tation  men.  He  hoped 
electrical  machinery  would  be  more  standardised  in 
future.  He  also  referred  to  the  most  excellent  pioneering 
work  of  the  late  Mr,  P.  Willans  in  the  Interest  of  all  elec- 
trical enpneers,  He  reminded  those  present  that  the 
Uolborn  liestaarant  was  one  of  the  first  places  to  be 
electrically  lighted  in  England. 

Mr  li  R  KKfiSH AW,  proposing  the  health  of  **The  Press/' 
got  in  some  telling  remarks  about  the  electrical  Press  in 
particular.  The  omniscience  and  power  of  making  bricks 
without  straw  were  rcferre<l  to  humorously  when  he  stated 
that  certain  editors  had  always  known  a  good  deal  more 
about  the  Shoreditch  olant  than  those  responsible  for 
working  the  same.  Still,  they  owed  a  great  deal  to  the 
Press,  and  he  believed  that  it  did  a  vast  amount  of  good 
work. 

Mr.  Trkmlkti*  Cartir,  in  repiv,  compared  the  elec 
trical  Press  to  a  curbed  mirror,  which  gave  a  distorted  image 
of  all  that  happened.     We  trust  he  spoke  from  his  own 

firactieei,  as  although  a  curved  mirror  may  make  a  curved 
tne  appear  stmight»  the  reverse  is  also  trae. 

Before  separating,  Mr.  W,  A.  Chamk>i,  as  one  of  the 
newest  members,  proposed  the  health  of  **The  President,^' 
to  which  Mr.  A  H.  Gibbing^  replied. 

The  following  is  a  list  of  those  present :  the  Mayor 
of  Southampton  and  Alderman  W.  Bone.  Southampton  ; 
G.  S.  Kam  ;  Alderman  IHtl  and  Councillor  West,  Coventry  ; 
J.  Shaw,  J.  K.  Lee,  Councillor  W.  G.  Millington,  Hull ; 
Alderman  Calvert,  Councillors  Hesketh  anil  Robinson, 
Huddersfield  ;  A.  B.  MounUin,  J,  A.  Swift,  H  W  Kolle, 
H.  K.  Kershaw,  K.  Hammond,  H.  Hurst,  C.  Hawkins, 
A,  F/ckstein,  J  Morton,  H,  Kilgour,  G.  A.  Grindle,  F.  A. 
Leigh,  Alderman  Haigh,  A.  S,  Giles,  A,  M,  Sillar, 
E.  M.  Lacey,  A.  B.  McLean,  E.  T  Ruthven-Murray, 
C.  M.  Dorman,  J.  W.  Swan,  J.  Doherty,  R.  E,  Crompton, 
T.  K,  B.  Elphinstone,  C.  J.  Sutherland,  J.  K.  Rider,  Dr. 

ii0D,  &  a  Mm§r,  J.  Saxon,  A.  Marr.  A.  B.  Peecatore, 


J.  Connolly,  X  Ccmiiony,  C  D.  TwUm.  8.  K.  Ftddn, 
A.  T.  Soell,  J.  F.  a  SodU  R.  P.  Wflaen.  R  L  P. 
Boot,  C.  a  Veaey  Browik,  U  Aodftewi,  W.  J.  Hope  Jofca> 
stone,  J.  I>WTiej\  A  C  PtibUa,  R  A. 
G.  a  Corktt,  W.  HiteMlt  AUiivu  Hi 
C.  A.  Cowell,  T.  B.  WoDmIo^  V.  W. 
Diesalhajst.  W.  Lackie,  J.  J,  Sittiiiti,  A.  & 
(engineer  of  Hull  Corponaoo),  W.  E  Sayervi  H 
Akbaater,  T.  P.  Wihaslmrrt,  A.  H.  OiblMni^  H,  C 
Bishop,  R.  C  Quin,  Coiiiidllon  Broto  ud  Qriat» 
Blackpool  ;  A.  Leater  Taylor,  E  WoflUngloe,  C  JL 
Clarke,  Councillor  Pearson,  Bratol ;  J.  A.  Joekail,  W. 
Arnot,  J.  K  Stewart,  Sir  H.  Mane*,  tlia  Locd  Mftjror  of 
Manchester,  W.  H.  Talbot*  C  Kidooii,  G.  C  SlBPhinwiig 
Walker,  Talbot,  Tittensor,  P.  W.  MacDoogall,  A.  Hopi^ 
S.  V.  Clirehugh,  W.  A.  Cbameo,  J.  W.  M.  Munnk,  J 
Henderson,  G.  Millington,  H.  Hninajt,  Slater  Iawoi,  E, 
Crossland,  T  Parker,  and  tlio  rspreMalallroi  o(  tho  PtiOL 


Q0ESTIOMS  km  AHSWBBS. 


Under  this  heading  we  insert  qaeitMni  mod  answors 
of  a  practical  character  relating  to  oeotral-italicHi 
tramway  work,  or  construction  work;  mad  for  Oftck 
able  question  offer  one  shUlm^  and  for  tho  boat 
tion  of  any  question  we  offer  im  iMfliiga.  We 
give  five  shillings  for  every  other  answer  we  prinL  Thi 
answers  to  any  question  should  be  sent  withtn  10  days 
after  the  question  has  appeared,  mod  dioiiU  be  orritfa  oft| 
one  side  of  the  paper  only.  We  woold  call  tbo  ^ 
of  those  sending  in  answers  to  the  fact  thai  tho 
of  any  sketches  sent  in  is  considered  when  _ 

rektive  values  of  these  answers.    Qooiliofis  n^y  WiOii 
at  any  time. 

QtTKsnoKS. 

80.  £xpUin  the  working  of  a  direGt-e«rrsol 

show  with  di«|piim  of  oanneotioiis  and  swUdi^faar 
''booster ''  can  be  used  for  charging  llki  tsiHoij  lio 
continuous-current  public  lupply  aallia.     If  »•  « 
Uas  to  be  **  boosted  "  ap  20  per  oenL,  what 
you  expect  from  a  given  sise  of  ''  booster  '*  1 — F. 

Whtkt  range  of  speed  would  you  aspeeft  bsSwi 
fttid  full  lotkd  from  1-h.p*  Mid  5*h.p.  skmit  mn 
tively  ?    Gits  setua)  Egitros  If  poasthla.— P.  T« 


71. 


Answers, 


•) 


QfitMion  No,  65. — Describe  (with   iketche 
port«hls    testing    set    sttitjiblo    for 
resistance  of  dynamos,  cables^  eta.  t 

B(^t  Ansu^  to  No.  6S  (avmJkd  lOiL>.— ^Tho 
set»  sketched  below,  is  a  very  huMlv  mod  loean 
bination  of  instrtimenU  suitable  for  oeloi ailing  bolk  I 
conductor  and  insulation  reeiatanoe  of  dyiiaaioi»  m 
The  whole  set  consists  of  two  wooden  Mxea,  ami  of  ^ 
contains  the  galvanometer,  key*  reaistaneo  ooila«  eiCL ;  i 
the  other,  the  battery.     The  latter  Is 
into  two   lou  of  cells,   one  of  about 
Leclancb^s,  for  use  with  the  Wheatatooo's  bridfo^  aad 
other  of  a  greater  number  of  small  I^arlaiinh^i  to  ko  \ 
exclusively  for  iiny  resistance  of  eonsidofBlllo 
such    as    the   insulation   resistance  of  iaBahia» 
latter   battery   is  again  subdivided,  so  li  to  bi 
obuin  E.M.R's  varying  from  50  to  100  vq1i%  Oi  ■»! 
found  convenient.    Care  should  bo  taken  not  lo  poi  mki 
a  circuit  of  low  resistanoe. 

The  sketch.  Fig.  1«  is  a  diagram,  ele.,  of  ihe  com  ei 
taining  the  instruments.     It  consists  ol  a  ooiaQ  wooA 
box«   containing    a    ga]vanometor»    an    ocdamry    oirori 
pattern    Wheatstone's    bridge    and    kov,  oncl    m   i|M 
arrangement  at  the  top  for  takioc  ioinlitioi  loKa    til  1 
construction  of  the  Wheatatone's  Diidgo  ii  io  «iU  kaovs 
that  it  it  is  only  necessary  to  desailio  tko  ipl^nni 
This  consists  of  a  coil  of  fine  wiro  woood  on  a  brans  1 
with  a  small  magnetic  needle  vibrating  al  fla 
needle  is  mounted  on  a  jewel »  and  lo  prerwi  faijiir^  < 
transit  there  is  a  small  spring,  actuated  by  iki  lid  of  I  ~ 
which  holds  it  in  one  position  wkea   Ike 
On   one   side  of  the  box   is   a   oonU^oUing 
affecting  the  sensitiveness  of  the  imlrQaoBl  ia  ^ 
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same  way  as  is  usual  with  an  ordinary  galvanometer.  In 
testing  the  resistance  of  conductors,  etc.,  Fig  2  shows  all 
of  the  connections  that  are  necessary,  the  parts  omitted 
being  used  exclusively  for  insulation  tests.  These  are  :  (1) 
two  circular  dials,  each  containing  nine  resistance  coils,  each 
coil  of  one  set  being  one  ohm  and  of  the  other  10  ohms, 
so  that  any  combination  up  to  00  ohms  can  be  obtained ; 
(2)  the  two  proportional  arms  each  containing  resistances 
of  10,  100,  and  1,000  ohms ;  (3)  the  galvanometer  already 
described.  The  shunts  have  been  omitted  in  this  test  as 
not  being  strictly  necessary,  although  they  may  be  very 
conveniently  used  before  the  balance  of  the  bridge  has  been 


i 


OBSQposapo 


J      I 


Fio.  1.  ~ 

obtained.     The  battery  is  connected  to  terminals,  B  B',  by 

suitable  leads  ending  in  brass  plugs,  and  the  conductor  to 

be  measured  to  terminals,  C  C ;  then,  supposing  when  the 

balance  of  the  bridge  had  been  found,  the  plugs  removed 

were  100  and  100   on  the   left  and   right  hand  of  the 

proportional    coils  and  5  and  4  on  the  other  two  dials, 

then  the  resistance  of  the  conductor  would  be  54  ohms. 

One  place  of  decimals  can  be  obtained  in  the  usual  way 

by  observing  the  deflection  of  the  galvanometer  first  when 

tbe  4  on  the  unit  dial  is  unplugged  and   then  the  5 ; 

supposing,  in  the  first  case,  the  throw  of  the  needle  was 

30  to  right  and  in  the  second  20  to  left,  then  the  resistance 

wQIbe  54*6  ohms. 


OP^sqQpa 


To  I  •*•%  «•€•«•«(€  t«^ 


Fio.  2. 


The  measure  of  the  insulation  resistance  of  a  conductor, 

machine,  etc.,  is  taken  rather  differently.     It  consists  in 

fiiBt  passing  a  current  through  a  known  resistance    and 

noting  the  deflection  of  the  needle,  and  then  inserting  in 

its  plaice  the  conductor  whose  insulation  resistance  is  to  be 

aeasiired.    The  parts  of  the  instrument  in  use  (Fig.  1^ 

far  this   test  are  the   galvanometer,  the  blocks  marked 

insalataon,    and    10,000   ohms,    and    the    three    shunts. 

The  leads  from  the  "  insulation  battery  "  are  connected  to 

UnaiDah^  E  F,  and  those  from  the  conductor  and  its  lead 

shsariring  (kt  eiirih  terminals,  marked  insulation  and  earth. 

Then  bgr  inaeitiiig  a  plug  in  hole  marked  10,000  ohms,  with 


shunt  -^^  being  used,  there  will  be  a  certain  deflection  of 
the  galvanometer,  and  this  would  be  the  same  as  that  b^ 
passing  the  whole  current  through  one  megohm.  Let  it 
be,  say,  50  divisions,  then  by  changing  the  plug  to 
hole  marked  insulation,  there  will  be  a  new  deflection, 
say,  of  25  divisions,  then  the  insulation  resistance  will  be 

-  ,  or  two  megohms.    If,  of  course,  the  shunt  was  changed 

to  J,  then  it  would  be =  '4  megohm.     By  following 

out  the  connections,  it  will  be  seen  that  the  key  used  in  the 
bridge  tests  can  be  very  conveniently  used  in  this  case  for 
short-circuiting  the  galvanometer  and  bringing  the  needle 
quickly  to  rest. — H.  Bell. 

Answer  to  No.  65  (awarded  55.). — One  of  the  best  forms 
of  portable  testing  sets  is  the  Muirhead.  It  has  been 
specially  designed  for  electric  light  engineers,  and  consists 
of  a  Wheatstone  bridge  with  adjustable  resistances  for 
testing  copper  resistance,  together  with  a  constant  coil  of 
10,000  ohms,  for  testing  insulation  by  the  direct-deflection 
method.  The  galvanometer  is  connected  to  the  terminals 
marked  G,  to  which  a  series  of  shunts,  ^,  ^,  ^7,  is  also 
connected.  On  the  right-hand  side  is  a  key  which  puts  the 
galvanometer  in  circuit  for  either  the  C  B,  constant^  or 
insulation  test.  The  sliding  contacts  do  away  with  all  loose 
plugs.  This  advantage,  and  the  great  facility  with  which  the 
tests  can  be  made,  will  be  obvious  to  inspectors  and  others 
who  have  to  make  rapid  tests  under  all  manner  of  conditions 
and  adverse  circumstances. 


A  great  advantage  with  this  testing  set  is  that  all  the 
internal  connections  are  so  plainly  engraved  on  the  ebonite 
top  that  the  set  can  be  used  by  an  ordinary  wireman 
without  the  help  of  written  instructions.  The  battery  for 
these  testing  sets  consists  of  50  small  dry  cells  for  insula- 
tion testing  and  two  large  dry  cells  for  C  B  tests.  A 
commutator  switch  is  provided  for  varying  the  number  of 
cells.  The  whole  is  enclosed  in  a  stout  travelling  case. — 
F.  Bruton. 

Answer  to  No,  65  {awa/rded  55.). — ^A  convenient  form  of 
portable  testing  set  has  been  invented  by  Mr.  Evershed. 
It  is  extensively  used  for  measuring  the  insubtion  resistance 
of  electric  li^ht  wiring,  and  of  dynamos  and  cables  in  course 
of  construction,  for  testing  street  cables  while  being  laid, 
and  for  similar  purposes,  it  consists  of  a  small  mi^eto- 
generator  of  special  construction  capable  of  devebpinff 
an  KM.F.  of  200  volts  when  driven  by  hand  at  a  speed  of 
between  60  and  70  revolutions  per  minute,  and  an  ohmmeter 
giving  direct  readings  of  the  insulation  resistance  in  ohms 
and  megohms.  In  the  construction  of  the  ohmmeter  there 
are  three  coils,  two  of  them,  shown  at  a,  and  o^  are  placed 
with  their  planes  parallel,  and  are  joined  in  series,  while  a 
third  coil,  0,  is  placed  between  them  with  its  plane  and 
magnetic  axis  at  right  angles  to  the  coils  o^  and  o^  The 
needle,  r  5,  is  lying  in  its  zero  position  in  the  centre  of 
the  coil  5,  and  along  the  common  axis  of  the  coils  o^,  a,. 
In  the  case  is  placed  a  small,  weak  bar  maffnet^  not  shown 
in  sketches,  which  adjusts  itself  so  as  to  amays  neutralise 
the  effects  of  the  earth's  magnetism  upon  the  needle,  and 
consequently  the  only  magnetic  forces  acting  on  the  needle 
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UTB  tkoae  due  lo  the  current  In  the  coils.  A  current 
psiaaing  tbroagb  tlie  eotls  a^  Op  which  Are  of  a  high 
res^sunce  and  coupled  as  a  ebunt  to  the  ganeraitor 
terminals  of  the  iDitrament,  tends  to  keep  the  needle  in 
iti  zero  poflltion  with  iu  length  along  the  common  ai^is  of 
the  coils  Oj  a^  but  its  length  is  also  parallel  to  the  plane 
of  the  coil  J?,  and  any  current  passing  through  this  coil 
will  daileet  the  needle  more  or  lea«,  ita  position  of  rest 


k 
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depending  upon  the  reUtive  strengths  of  the  currents  ia 
tba  maguetising  coils  and  deflecting  coil 

Let  f  I  repreeent  the  resistance  in  the  coil  %, 

I  It  It  *'i 

E  the  E.M.F.  of  the  generator, 

z  the  insulation  resistance  under  test, 

F 
then  current  in  the  magnetising  coils  »  —^ 

fi  +  fj 

F 
the  c^irrent  in  the  deflecting  coil         ^  — ^. 

The  coils  a|  o^  are  connected  to  the  E.M.F.  ouly,  con- 
aeqaontly  the  current  in  them,  and  tbe  force  which  the 
needle  is  ur^ed  to  its  zero  poaitionf  is  distinctly  proportional 
to  the  E.MF.  The  coil  6  is  connected  to  tbe  E,M  F*,  hut 
has  the  resistance  to  be  measured  joined  in  series  with  it. 
This  resistance  is  very  bigh^  and  the  current  through  5, 
which  tends  to  deHect  the  needloi  is  inversely  proportional 
lo  it  The  deflection  of  the  needle^  which  is  indicated  on 
tbe  scale  by  tbe  pointer,  is  proportional  to  the  E.M  F.  and 
inversely  proportional  to  the  resistance,  but  the  same  source 
of  E.M*F.  ts  used  for  both  branches  oi  tbe  circuit*  Any 
variation!  therefore,  affecta  equally  the  deflecting  and 
magnetising  currents,  and,  therefore,  the  deflection  of  the 
needle  is  simpiy  inversely  proportional  to  tbe  resistance 
under  test,  that  of  the  coil  h  being  small  When  tbe 
reaietance  is  inflnity,  no  current  flows  through  tbe 
deflecting  coil,  and  the  needle  remains  at  zero ;  but 
as  the  r^istance  is  lowered,  tbe  deflection  of  tbe 
needle  proportionally  increases,  and  it  becomes  a  simple 
matter  to  calibrate  the  instrument  so  that  the  pointer 
ehall  indicate  directly  tbe  value  of  tbe  resistance  required 
IQ  ohms  and  megohms,  Tbe  scale  of  the  instrument  is  so 
divided  to  road  from  0  1  to  10  ohms  with  very  fair  accuracy, 
and  a  shunt  is  provided  which  shunts  one  of  tbe  coils, 
thus  reducing  the  sensitiveness  of  tbe  instrument  to  one^ 
tenth  its  former  value,  which  will  now  read  from  10,000 
to  100,000  ohma 
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All  that  IS  necessary  to  measure  the  insulation  resistance 
of  any  cable  is  Ui  couple  both  its  ends,  one  to  the  earth 
and  the  other  to  tbe  line  terminals  of  tbe  instrument, 
and  connect  the  generaEor  to  the  ohmmeter  at  the  terminals 
marked  G,  Cl|,  turn  the  handle  of  tbe  generatoi*,  and  the 
pointer  at  once  points  to  the  value  of  the  resistance  on  the 
scale.  This  direct^reading  form  of  ohmmeter  is  extremely 
useful  for  dynamo  builders,  instrument  makers,  and  others, 
for  use  in  workshops  and  other  places  where  a  Wbeatstone 
bridge  is  difticuh  to  manage,  as  its  porubility  and  tbe 
•implicity  of  the  method  of  reading  enable  observations  to 
he  made  under  any  conditions  and  by  wholly  unskilled 
workmen,  thus  enabling  defects  to  be  discovered  while 


are 


work  is  in  progress.  It  ii  well  known  that  iMti  ol 
tion  resistance  made  with  less  than  working 
quite  worthless,  and  while  batteries  to  give  100  volts  an 
costly  and  heavy  and  give  constant  trouble,  a  gvnefmtar  ii 
kept  clean  will  last  for  several  years  without  other  aCtcotiOD 
tban  an  occasional  oiling  and  cleaning  This  form  ol  ttfitisg 
set  Is  very  portable — in  fact,  the  ohmmeter  aj]4  gjBomidr 
can  both  be  carried  in  a  case  measuring  l&iti.  by  7f  ta.  by 
8in.  high.— R.  B.  B, 

Q^i^itm  No  66.— The  produot  of  volts  and  amp«ir«s  does  m 

alwftjs  giv©  true  watts  in  an  «lt«rii»tiog-cuiT«ot  einaait. 

(Jive  exftiuplea  where  there  ii  a  »id©  differ^icis  b*»eea 

thU  product  snd  true  w&tis  eipend«d. 

Bmi  Anmer  to  No,  66  {awarifd  10*.),— The  prodoct  of 

amperes  by  volts  in  an  alternating  cuirent  circuit  does  not 

always  give  true  watts,  from  the  fact  that  tbe  current  laay 

be  lagging  behind  or  leading  tbe  E.M,F.    The  amperes  and 

volts  are  taken  as  J  mean  square  valuea.    A  circuit  having 

self-induction  causes   the  current  to  lag,  and  one  wiih 

capacity  causes  it  to  lead,     A  simple  diagram  will  explain 

the    method    of  computing  the    power    in    these    caaea 

Eepresen ting  current  and  KBLF,  by  *f  lines  revolving  in 

a  certain  direction  from  a  fixed  centre^  0,  and  starting 

from  tbe  horizontal  line,  0  C,  to  represent  current,  we  tee 

that  the  E.M.F.  line,  0  E,  has  advanced  from  the  base  line 

by  an  angle  a.     We  see  that  tbe   E,M,F,  is  leading*  or 

generally  that  the  current  is  lagging  behind  the  K^LF,  by 

an  angle  a. 


Tbe  true  watU  are  O  C  by  that  component  of  O  K  whicli 
is  in  phase  with  O  C,  By  dropping  a  perpendicular  fnia 
E  to  0  C,  the  line  0  Er  is  the  E.M.F,  in  phase  with  O  C. 
The  true  watts,  therefore,  are  O  Er  x  0  Q  but  O  E.  can- 
not   be  measured;  it  is  only  0  K  that    we    know,  but 

O    F 

^   *^^  ^  cos  *i,  and  hence  O  Er  =  0  E  cos  a.    Therefore, 

0  E 
true  watts  ■•  O  E  x  0  C  x  cos  a. 

A  good  example,  in  which  a  wide  diference  may  extst 
between  true  watts  and  amperes  by  volts,  is  that  of  an 
alternator  running  as  a  synchronous  motor.  If  the  motor 
is  driving  a  steady  load,  then  tbe  power  or  true  watis 
given  to  tbe  motor  is  a  constant  quantity.  But  by  alteriiig 
its  field  excitation  we  can  make  the  armatuns  current  v-ary, 
although  the  E.M.F.  and  tbe  work  it  is  doing  are  constaos^ 
Over-exciting  tbe  field  magnets  causes  tbe  armature  currtR" 
to  lead,  wbust  under*exciting  causes  the  current  to 
By  thus  varying  the  field,  and  taking  rea^lingi  oo 
ammeter  and  voltmeter  of  a  40-kw,  alternator,  the  folio 
results  are  obtuned  i 


Armsture 
cnrrttit, 

VolU, 

Apparent 

WAtto, 

EkC. 

Aiij^k  ol  \m 
tesk,)ei-»=  ^^. 

71 

2,000 

U.20tl 

*M^ 

75 

2,000 

15,000 

»n^ 

ra- 

8-5 

2,II0U 

17,tHKt 

43- 

»-2 

2,000 

18,400 

al- 

4»* 

nil 

2.000 

30.-200 

lis 

«• 

11  I 

2,000 

^,200 

aa^ 

13  ■» 

1000 

27,eoo 

«' 

1512 

2,000 

:io,4oy 

k^^ 

e<* 

m% 

2,UO0 

37,2lJ0 

70-A* 

The  above  results  furnish  many  examples  tn  wliich  thin 
can  be  a  wide  difference  between  the  product  of  aaiMres 
and  volts  and  the  true  watta  actually  expeodaiL— SL  i.  JL 


TMe  ELJEC^MCAli  Engineer,  June  lo,  le&s. 


i^ 


Answmr  to  No.  66  {awarded  5s.). — The  product  of  the 
amperes  and  volts  in  an  alternate-current  circuit  is 
usually  spoken  of  as  the  apparent  watts,  the  true  watts 
depending  upon  the  amount  of  inductance  and  capacity 
in  the  circuit,  the  former  giving  the  current  a  tendency 
to  lag  behind  the  impressed  volts,  the  latter  tending  to 
neutralise  the  effects  of  inductance.  So  V  (volts),  XA 
(amperes)  =  apparent  watts,  and  VA  cos  ^  =  true  watts, 
0  being  the  angle  of  lag.  The  ratio  between  the  true  and 
apparent  watts  is  called  "  the  power  factor,"  therefore  cos  6 
being  the  multiplier  which  converts  the  apparent  into  the 
true  watts  is  simply  the  power  factor  for  the  circuit  con- 
sidered. It  is  important  from  a  practical  point  of  view  to 
have  this  ratio  as  large  as  possible.  Where  inductance  and 
capacity  are  negligible  quantities,  the  mean  true  power  in 
watts  is  equal  to  the  product  of  the  E.M.F.  (in  volts)  and 
the  current  (in  amperes).  The  presence  of  inductance  in 
a  circuit  has  the  effect  of  displacing  the  current  relatively 
to  the  E.M.F.,  as  in  Fig.  1.     Should  this  displacement 


Fio.  1. 

be  QOdeg.  the  mean  value  of  the  product  of  the  current 
and  E.M.F.  (assuming  simple  harmonic  functions)  which 
are  in  (Quadrature  (OOdeg.)  is  equal  to  nothing  (Fig.  2),  as 
the  positive  half  waves  of  the  dotted  curve  are  equal  in 
every  respect  to  the  negative  ones,  therefore  the  power 
factor  in  such  a  case  will  be  0.  In  closed  magnetic  circuit 
transformers  with  open  secondaries  the  angle  of  lag 
approaches  nearly  to  90deg.  A  bank  of  incandescent 
lamps,  or  a  closed  magnetic  circuit  transformer  fully  loaded, 
is  an  arrangement  for  which  the  power  factor  is  practical 


Fio.  2. 


Xioity.  Alternate-current  motors,  open  magnetic  circuit 
^transformers  (loaded  or  not),  closed  magnetic  circuit  trans- 
formers with  open  secondaries,  are  cases  where  the  power 
factor  will  be  very  small.  The  following  table  will  show 
Xhe  difference  between  true  and  apparent  watts  for  an 
inductive  (motor  load)  and  non-inductive  (lamps  load) 
of  a  case  from  actual  practice,  the  same  (single-phase) 
alternator  and  instruments  being  used  in  both  cases. 


Amperes.  Volbs. 

28     2.040 

.34     2.040 


28 
U 


2,040 
2,040 


Motor  Load. 

Apparent  True  watts 

watte.  by  wattmeter. 

..     57,120     28,100    ... 

.     69,.%0     37,120     ... 

Lamp  Load. 

.     57,120     48.700     ... 

.     69,300     69,200    ... 


Power 
factor. 

.     -51 

.     -53 


•85 
•86 


—J.  F.  M. 


Answer  to  No.  66  {awarded  55.). — Perhaps  the  most 
striking  example  is  when  the  inner  and  outer  of  several 
miles  of  a  concentric  main  are  connected  to  the  terminals 
of  an  alternator.  In  this  case  a  large  condenser  current 
flows  into  the  main,  even  although  there  is  no  load  on  it. 
This  is  strikingly  shown  by  the  large  current  required  to 
"charge  "  the  mains  of  the  London  Electric  Supply  Corpo- 


ration between  London  and  Deptford.  From  Dr.  Fleming's 
experimental  results  it  appears  that  it  required  11*4  amperes 
to  charge  No.  1  main,  which  was  nearly  6^  miles  long. 
As  the  pressure  of  supply  was  10,000  volts  this  gives  110'4 
apparent  kilowatts,  and  yet  the  true  watts  expended  were 
under  2  kw. 

Another  striking  case  is  when  open  iron  circuit  trans- 
formers are  used  on  an  alternating-current  circuit.  The 
magnetising  current  of  a  6-kw.  "  Hedgehog  *^  transformer  is 
about  1*2  ampere?  when  the  primary  pressure  is  2,400 
volts.  This  gives  2,680  apparent  watts,  but  the  real  watts 
measured  by  a  non-inductive  wattmeter  are  only  about  150. 
The  ratio  of  the  true  watts  to  the  apparent  watts  is  called 
the  power  factor  of  the  circuit.  The  power  factor  in  the 
first  case  given  is  0*018,  and  in  the  second  0063. — J.  C.  It. 


GLASGOW  TRAMWAYS. 


THE  GLASGOW  GAS   AND   WATER   DEPARTMENTS   ON 
THE  ELECTROLYSIS  OF  STREET  MAINS  AND  PIPES. 

Ever  since  it  was  resolved  to  work  the  Springburn  tram- 
ways by  means  of  the  electric  current,  there  has  been  much 
concern  in  the  Glasgow  Gkts  and  Water  Departments  on  the 
subject  of  the  electrolysis  of  the  street  mains.  The  first 
result  was  the  formation  of  a  joint  special  sub-committee  of 
the  two  departments  for  the  consideration  of  the  matter,  and 
then  they  remitted  the  question  to  the  new  electrical  engineer 
to  the  city,  Mr.  W.  A.  Chamen,  feeling  confident  that  his 
deliverance  on  the  question  would  be  one  on  which  they 
could  rely  with  the  utmost  trustworthiness.  Mr.  Chamen 
took  the  matter  in  hand,  and  at  a  recent  meeting  of  the  sub- 
committee he  had  his  report  ready,  and  he  proceeded  to  read 
it — the  representatives  of  the  sub-committee  present  being 
ex-Bailie  Osborne  (of  the  Water  Committee),  ex-Bailie  R  M. 
Mitchell  (convener  of  the  Committee  on  Gas  Supply),  and 
ex-Bailie  Wallace  (of  the  tramways  department).  The  report 
was  as  follows : 

Glasgow  Corporation. 
Gas  and  Water  Deyartine^Us, 

Gentlemen, — In  accordance  with  your  instructions  to  consider 
and  report  as  to  the  prevention  of  electrolysis  of  the  gas  and 
water  mains  along  the  Springburn  tramway  route,  I  beg  to  submit 
the  following  report : 

I  have  ma^e  a  careful  examination  of  the  system  of  bonding  the 
rails  together,  and  have  also  made  electrical  tests  of  the  resistance 
of  the  rails  themselves,  and  of  the  bonds,  by  passing  heavy  currents 
through  and  measuring  the  fall  of  potential  in  them. 

I  find  that  the  electrical  resistance  of  steel  rails  is  about  ten 
times  that  of  pure  copper  of  equal  section,  or,  in  actual  figures, 
the  resistance  of  42ft.  of  rail  is  '0003575  of  an  ohm.  The  sectional 
area  of  the  rails  is  lOin.  The  resistance  of  the  copper  bonds, 
including  the  points  of  junction  or  contact  with  the  rails, 
measured  with  two  bonds  in  parallel  as  they  are  actually  being 
laid,  averages  O00OG6  of  an  ohm.  The  length  of  line  from  Spring- 
burn  to  Mitchell-street  is  about  13,400ft.  The  rails  measure 
45ft.  from  end  to  end,  and  there  will,  therefore,  be  300  rails  to 
each  line  of  each  road. 

Only  43'66ft.  of  each  rail  can  be  relied  upon  to  carry  current,  and 
the  bonds  bridging  over  the  fishplate  will  be  responsible  for  carry- 
ing the  current  over  the  remainder  of  the  distance.  The  total 
resistance  of  one  rail  only,  from  end  to  end  of  line,  including 
bonds  will,  therefore,  be  13127  of  an  ohm.  As  there  are  four 
rails,  which  are  cross  coupled  in  parallel  about  every  135ft.,  the 
total  resistance  of  the  whole  line  will  be  03282  of  an  ohm. 

It  is  difficult  to  estimate  the  amount  of  current  which  these 
rails  may  be  required  to  carry,  but  with  20  cars  running  on  this 
route  (this  being  the  number  which  the  tramway  department 
inform  me  they  propose  to  run),  I  think  that  an  average  current  o 
25  amperes  per  car  throughout  the  route  will  be  somewhere  about 
what  will  be  found  to  be  required  in  working. 

The  tramway  generating  station  is  not  at  the  extreme  end  of 
the  Springburn  route,  but  some  2.300ft.  on  the  homeward  side  of 
it.  The  resistance  of  the  line  from  that  point  to  the  terminus  in 
Mitchell-street  will  be  about  *027S  of  an  ohm,  and  the  current 
which  will  have  to  be  carried  by  the  rails  along  that  portion  will 
be  about  400  amperes. 

The  whole  of  this  current  will  not,  of  course,  be  carried  through- 
out the  entire  length,  but  it  will  be  used  by  cars  distributed  at 
approximately  equal  distances  throughout  the  route.  Taking  this 
into  account,  the  fall  of  potential  between  the  tramway  in  Mitchell- 
street  and  the  generating  station  will  be  about  5*56  volts. 

The  Board  of  Trade  regulations,  issued  on  March  6,  1894,  are 
very  stringent,  and  provide  for  the  regular  testing  and  record  of 
the  number  of  cars  running,  the  maximum  working  current,  thQ 
maximum  working  pressure,  the  maximum  current  for  the  earth 
connections,  leakage  current,  and  the  fall  of  potential  in  the  return 
(that  is  to  say,  in  this  case,  in  the  rails).    Clause  7  of  these  oon^ 


dttlCMW  raquirofl  that  if  al  any  titno  such  difTarence  of  potenti&l 
•xceedi  tbe  Umtb  of  aevon  volte,  the  compatiy — that  is  to  eay,  the 
undertAkere— ^hatl  take  iuimediato  steps  to  reduce  it  below  that 
limit. 

1  understand  tbftt  tbo  Lrnmway  department  are  not  putting;  in 
Mkf  rot  urn  feeders  to  aasif^t  in  carrying  back  the  current  at  present, 
but  if  the  Board  of  Trade  limit  of  seven  volts  shall  be  exceeded, 
tbey  will  doubtlees  be  able  to  pot  in  a  return  feeder  in  one  of  the 
six  pi  pen  which  they  are  laying  beneath  tbe  tramways. 

LVovision  is  aim)  made  in  these  reg^ulations  for  limitirij^  and 
Moertainiofc  tbe  amount  of  current  which  may  return  to  the 
MMimiin^  station  through  the  earth  or  by  any  other  channel  than 
tlio  rails  themselves  :  and  some  elaborate  conditions  are  set  out  for 
the  purpose  of  enablin^r  the  owners  of  any  pifiee  to  ascertain  at  any 
reasonaole  time  that  the  conditions  being  iaid  down  are  being 
oom plied  with. 

TornioK'  now  to  the  actual  construction  of  the  bonds,  and  the 

P-obability  of  their  maintaining  a  goorl  connection  with  the  rails, 
would  draw  your  attention  to  the  sample  bond  in  a  piece  of  eteei 
plate  which  has  been  cut  open  in  order  to  show  in  section  how  the 
contact  is  effected,  and  also  to  the  two  sample  bonds.  The  copper 
bond  is  about  28in.  lon^^  and  ^4f>in.  in  diameter.  It  is  forj^ed  at 
tbe  end  to  form  a  boss  about  |in.  in  diameter  and  i^,iin.  in  depth, 
with  a  shoulder  on  one  side.  The  bosn  ia  punchsd  through  the 
centre  with  a  taper  punch,  the  hole  measuring  ^in.  at  the  large 
end— that  is  to  eav%  in  the  shoulders.  Tbe  hole  in  tbe  rails  is  made 
a  good  fit  for  the  bo^s  by  moans  of  a  reamer  having  a  slight  taper. 
Tbis  operation  h  performed  immediately  before  the  bond  isim^erted, 
care  being  taken  to  have  the  larger  end  of  the  hole  on  the  side  of 
tbe  rail  away  from  the  shoulder  of  the  bond.  The  boss  of  the  bond 
ia,  before  insertion,  carefully  cleaned  with  a  smooth  Hie. 

When  inserted  in  place,  a  drift  is  driven  through  to  expand  the 
bond  tigbUy  into  the  hole,  and  also  to  prepare  the  way  for  the 
permanent  steel  pin,  which  is  then  driven  right  home  ao  a^^  to  be 
flush  with  the  copper  boH«  at  both  ends.  You  will  observe  that,  in 
driving  in  the  drift  and  the  steel  pin,  the  far  end  of  tbe  boss  ie 
considerably  expanded  outwards  over  the  edges  of  the  hole,  »o  that 
it  is  impossible  for  it  to  draw  out.  In  addttlon  to  ibis,  tbe  taper 
of  the  bole  itself  is  in  such  a  direction  as  to  resist  the  withdrawal 
of  the  boss  even  if  the  outer  end  were  cut  off. 

I  think  this  method  of  bonding  rails  will  prove  entirely  satis 
factory,  and  do  not  at  all  expect  that  there  will  be  any  trouble 
whatever  through  their  working  loose.  In  some  forms  of  bond 
the  pin  or  key  is  driven  in  from  the  opposite  side  of  the  rail  to 
that  on  wbicb  the  bond  itself  Ues,  thus  necessitating  holding  up 
while  tbo  operation  i«  performed.  But  with  this  type  of  bona  the 
action  of  ariving  in  the  drift  pin  forces  the  shoulder  hard  home 
into  its  proper  place.  Each  joint  is,  after  completion,  carefully 
painted  over  with  a  preservative  compound  to  prevent  corrosion 
and  tbo  entrance  of  moisture  to  tbo  surfaces,  and  it  might  perhaps 
be  an  advantage  to  treat  the  whole  bond  in  the  same  manner,  in 
cunder  to  reduce  all  chances  of  corrosion  to  a  minimum. 

I  do  not  think,  therefore,  that  so  long  as  tbe  limit  of  seven  volte 
tall  of  potential  between  the  most  distant  points  on  the  line  and 
llie  generating  station  is  not  exceeded,  there  will  be  any  fear 
whatever  of  electrolysis  of  gas  or  water  mains. 

In  all  those  caeee  in  which  trouble  has  occurred  tbe  fall  of 
potential  over  the  raila  has  far  exceeded  this  limit,  being  as  much 
«e  dU  or,  poesibly,  100  volu,--!  am»  gentlemen,  your  obedient 
eervant.  W.  A.  Cha^ikn« 

The  Special  Joint  8ub-Coiniiitttee  having  considered  the 
foregoing  report,  and  received  verbal  explanations  from  the 
dectrical  engineer  on  the  matter  thereof  at  a  recent  sitting, 
resolved  aa  follows:  (I)  To  report  that  if  the  tramways 
department  observe  and  carry  out  the  rules  and  regulations^ 
of  the  Board  of  Trade  in  reepect  to  the  construction  and 
maintenance  of  the  electrical  tramways  on  the  Springburn 
routOi  there  does  not  appear  to  be  any  danger  of  the  gas  and 
water  mains  and  pip>es  along  the  route  being  injuriously 
aflfected  by  electrolysis  from  the  action  of  the  return  cur- 
rents along  the  tramway  rails  or  otherwise;  (2)  that  the 
electrical  engineer  shoutrl  report  to  the  engineers  of  the  gas 
and  water  departments  respectively  any  further  facts  or 
eircumstances  which  may  from  timo  to  time  hereafter  come 
to  hU  knowledge  in  regard  to  any  of  the  matters  dealt  with 
in  Us  report. 
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with  regard  to  dividend,  capital,  reeerre  faod,  or 

cease  and  be  abolished  upon  the  terms  that 

of  a  founders'  share  or  fouodefs'  shares  lit 

upoD  having  such  bis  shaf  e  or  shares  ooiiv«rliedl  hilo 

share  or  shares  have  tbe  option  of  sabeeribi^  ' 

shares  in  the  Company  at  par  in  respect  of 

held  by  him      And  th&t  the  draft  sgreemeot  for  thm  ,      , 

mittod  to  this  meeting  be,  and  the  same  in  b«reb}%appravA 

the  directors  of  this  Company  be,  and  tbey  are  hmwnfj  a^aks 

to  adopt  the  said  agreement  and  to  affix  the  seal  of  Una  Cmi, 

thereto,  with  full  power  to  assent   to  any  modiflCAUoan  la 

agreement  which  tbey  think  expedient  in  the  intsraitt  of 

Cbmpany,  either  before  or  after  the  adoption  ihereol/* 

Sir  James  Fender  seconded  the  motion. 

Mr.  Boning  asked  what  claims  the  founders*  sharee 
upon  the  Company. 

The  CbAiriiuui  said  the  matter  was  very  simple,  and  tbe 
would  explain  it. 

Mr,  Barlow  (the  solicitor)  said  that  the  foundera*  eliarai 
right  to  participate  in  one  moiety  of  the  proita  after  the  |SJ 
of  7   i)er  cent,   dividend    to    the    ordinary 
Company^  and  they  had  also  the  right  to  expreii  a 
how  much  ebould  be  carried  to  reserve  fund  and  to 
Tund.     That  gave  a  large  preponderating  interest  to 
way  over  the  ordinary  shares.     Then,  again,  in  th# 
Company,  in  the  event  of  a  winding-up,  the  fouoden* 
equally  with  the  ordinary  shareholders,  afc«r  tbe  ofdiattry 
hoiders  had  been  paid  in  full,  in  any  snrplos, 

Mr.  Jotm  Kewton  supported  the  proposal,  which  be 
would  bring  about  peace  and  success  in  the  future. 
get  a  satisfactory  settlement,  and  the  position  of  ih#  .     , 

would  be  strengthened.  Founders'  shares  be  regarded  tm  9m 
iniquity.  They  were  a  curse  to  any  company  which  had  iJmb, 
And  there  was  a  brand  upon  any  company  having  foondafs*  akmntk 
And  inveetors  were  very  much  disinclined  to  pol  laotiay  la  aaih 
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^^H  Aoeitraordt nary  general  meeting  of  the  Metropolitan  Electric 

^^m  8«pplj  Company,  Limited^  was  hetaon  the  7th  Inst  at  VVinchester 

^^r  Hooao  to  oonaider  a  aobeme  with  reference  to  tbe  coni«olidiitton  o( 

P  the  founders'  shares  with  the  ordinarv  shares  of  the  Com  pan  v* 

I  The  dialrman,  Sir  Eyre  Masaey  Hhaw.  road  a  return  which  was 

I  preiODtad  that  momtng  oy  the  engineer,  ahowiog  that  during  tbe 

I  Iae(  12  months  68»000  lamps  had  been  connected,  as  against  ilMJO 

I  (or  the  preoedlng  12  months*     **  The  total  nomber  of  lamp  con* 

I  neetod  to  date  ami)tint4»(l  to  :t94,0(K)  and  they  had  on  their  books 

m  appUoations  for   13»UiU  more/'    He  then  moved   the   following 

^K  M-Aln*ioD:    "That  it   is  expetlient   that  the  special  righU  an^ 

^^^^^  1  of  the  UX)  founders'  sharos  in  this  tympany,  whether 


ery  mucb  disinclined  to  pofc  b 
compaDiee*.     By  carrying  out  this  proposal  the  CompaiiT  wptM  la 
in  a  united  position,  they  would  be  able  to  earn  a  dindeBd.  aad 
they  would  be  able  to  contend  with  tbe  t Actions  wbidb  voald  he 
brought  against  them,  especially  vestries  and  vested  ioi 

Mr.  Garner  asked  whether  the  founders' 
mously  accepted  these  terms. 

The  Chairman  said  that  he  did  not  think  thai  there  witf  i^ 
objection* 

A  Sliareliolder  said  that  it  seemed  to  him  the  taooed  9ham  ia 
the  resolution  was  likely  to  over-ride  the  first. 

The  Cbalrman  said  that  that  was  not  so^  and  DOUhhif 
would  be  done  to  over- ride  tbe  eeseotial  principle  of  aay  < 

The  resolution  was  carried  unanimously. 

A  vote  of  thanks  lo  the  directors  concluded  the  1 


BRAZILIAN  SUBMARINE  TELEGRAPH  COMPAJfT. 
LIMITED. 

The  forty-ninth  ordinary  general  meeting  of  this  Coaapasy 
held  at  Winchester  House  on  the  Hth  inst. 

The  Cttalrmati  (Mr.  J.  l>enison  Pender)  referred  to  t^tai 
Company  had  nuirered  through  the  death  of  Lord  Sefikvflla  I 
whose  knowledge  of  the  electrical  buaioaee  had  beta  of 
able  value,  but  they  had  since  been  fbrtaoala  OB^agii  li 
the  services  of  Sir  John  Wolfe  Barry.    Tbe  inoooM  for  li 
year  ended  Dec  30.   1897.  amounted  to  £lUO,30a.  wliila 
previous  half-year  it  was  £79,133,  thus  showinif  an  laci 
£21,000,   all  but   £1«000  of  which   was  frooi   iMiMiTife    n 
After  providing  £3,t20O  for  debenture  interest  aad  ibhlai 
there  was  a  cr^it  balance  on  the  half*year^a  hwtoaa  of  I 
which   with   the   £7,221    brought  forward  fron  Jaae  M 
£76,801.     The  usual  interim  divideoda  for 
Deoember  quarters  amounted  to  £30  OUOi,  and  £95^CO0  J 
transferred  to  the  raeerve  fund,  which  left  the  mm  of  M,eaK  i 
carried  forward  ;  £4, 139  was  given  as  a  bonne  to  iha  Melf  io 
memorate  tbe  siitietb  year  of  her  Majealy'i  rafipQ  end  elao 
twenty -fifth  anniversary  of  the  foondataon  of  tte  f>wapaiig 
moved  the  adoptiun  of  the  report  and  ■tateaeolal  aoaanaa. 
was  agreed  to. 

LONDON  ELECTRIC  SUPPLY  COEPOIATIOV. 

Lord  W^aotage  presided  at  an  extraordinary  Beoeral  neo 
thia  Qnopany  on  tbe  7th  inst,,  at  which  a  resolation  «i 
mitted  by  which  it  was  sought  to  redeee  the  eapliaJ  of  Ibi 
pany  from  £l/2.'k^000.  divided  into  200,0110  mmmuf^mm 
each  and  5<i,00(>  preference  ibarea  of  £d  eaiOJl»  tO  WSm^W^ 
into  200.000  ordinary  shares  of  1'3  each   and  9(^Jtn  . 
shares  of  £6  each,  such  reduetlon  to  be  effeeted  hv  ^ 
capital  wbioh  had  beaa  lost  or  was  unrepmsenied  W  i 
assets  to  tbe  ejctent  of  £*2  par  ahare  on  eaoh  of  the II l,UUO 
shares  which  bad  beeo  iseeed. 

The  CHalrmen  sUted  that  in  1897  ihare  h^l  \ 
£li;,58H,  Their  Ump  oonoecuons  at  the  aodl  of 
123J30,  as  oomtiared  with  106,471  at  the  ferratpo 
1896— a  rate  of  progreee  eqaal  to  nearly  *JB  par  oan 
the  retolatioQ  before  the  meating,  ha  aaid  h  wm 
oartaaa  aoioaot  of  the  oapttal  of  tbe  Ooopaoy  hi  ' 
firat  years  of  ite  ezlMeaoa  owioir  to  their  bauf  a , 
It  wae  necaeaary  that  the  loet  oapllal  ihoeM  be 
they  had  ooiae  to  the  ooodaaioo  to  radada  the 
would  not  leoeaii  any  dividand  that  odght 
holders.     Ue  taggaMd  that  the  (aufi 


Mtiona,  etc  ,  may  be  obtamod  at  the  Etigineer'a  Department, 
i*oanty  Hdl,  8 priotr -(garden s,  S.W.,  upon  pmyment  of  £1.  which 
will  be  returned  to  bona  tide  tetideren.     Tenders  by  June  21. 

Vlotorla  CAaatralli).— Tenders  are  invited  by  the  Counei)  of 
ibe  otty  of  Hawthorn  for  the  vupply  and  erection,  or  for  the 
eapply  only,  of :  (Section  A)  buildings  only ;  (B)  boilers,  water- 
heater,  pumpa  ;  (C)  enginei.  dynftraoe,  switchboard,  mains*  sub- 
main^,  transformera,  meters^  arc  lamps,  inaulatori,  testing 
iostruments  ;  (D)  atipply  of  poles  and  their  erection  ;  running  of 
the  plant  for  three  years.  Specifications  and  forms  of  tender  can 
be  obtained  at  the  office  of  the  Agent  General  for  Victoria.  Lieut.- 
General  Sir  Andrew  Clarke,  G  CX,M.,  Victoria  Office  15, 
Victoria- street,  We^tminRier,  London,  S»W.,  on  payment  of 
£].  l«.»  which  will  be  returned  on  receipt  of  a  bona  tide  tender 
Sealed  tenders,  eodorsed  '* Tender  for  Electric  Lii^htiug/'  and 
addreeeed  to  the  Mayor  of  Hawthorn,  Victoria,  Australia^  on 
Jane  24.  at  5  p.m. 

RESULTS  OP  TENDERS. 

BeUhiat,  —The  Corjxiration  have  accepted  the  tender  of  Mr. 
W*  H.  Drennan  for  the  electric  lig^hting  of  the  new  police  offices 
and  cells. 

Deillf,— The  tender  of  Messrs.  Ferranti,  Umited,  at  £400, 
has  been  accepted  for  alterations  to  the  switchboard  ;  also  that 
of  Mr.  G.  Fairclough  for  oils, 

LtYorpooL  — The  Corporation  have  accepted  the  tender  of 
Messrs.  VVitlans  and  Hobmson,  Limited,  for  two  compound 
engines  and  dynamo  at  £t}, 530  each,  and  for  one  triple-expansion 
engine  and  dynamo  for  electric  traction  at  £G.M39. 

BUefBetd. — The  tenders  of  the  Brttiah  Thomaoti- Houston  Com- 
pany. Limited,  have  been  accepted  for  the  electric  ecpipments  and 
the  Pocltham  trucks  for  the  13  ears  on  order  from  Messrs,  Milnea 
and  Co.,  at  £i^3  6f.  Hd.  per  car,  and  for  12  singjedeck  cars, 
Includtng  electrical  equipment  and  trucks,  at  the  aum  of  £617. 
16e.  8d.  t»er  car, 

Byde.— The  Technical  Instruction  and  Free  Library  Committee 
have  accepted  the  tender  of  Messrs.  L<iidlaw,  Soholea,  and  Co.« 
72,  Temple  street,  Chorltonon-Medlock^  Manchester,  for  the 
supply  and  fixing  of  the  wires,  fittings,  gas-engine,  dynamo,  etc., 
necessary  for  the  installation  of  electric  light  in  the  new  technical 
aebool  and  free  library. 


BDSINESS  HOTBS. 
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B»Hfla«,  —The  Corporation  inaugurated  their  electric  car  route 
on  June  II. 

Sleetrlo  Kallwfty  oad  Tramway  Currtac*  Works,  Xtlmlted.— 
This  Company  wont  to  nlloimenton  Tuc*«day. 

IfelAOn  — Ihe  Town  Council  have  decided  to  further  oppose  the 
tiumlfy  Trarowayi  and  Electric  Lighting  Bill. 

K«9Wlek*— The  Urban  Couticil  have  decided  to  transfer  their 
eLietric  tt^fhting  order  to  a  company  for  42  years. 

Nerweaalle-oii-Tyne.— The  Corporation  have  asked  Dr.  Hopkinson 
to  repi^rt  upon  au  electric  tramway  system  for  the  city, 

IiMiotater— Owini;  to  the  larire  increaie  in  the  coniumption  of 
electricity  durinj;  the  year,  the  committee  are  prepared  to  put 
down  ffteh  plant, 

St«alitoo-oii>Teei.— Mr.  H.  P.  Boulnois  held  an  enquiry  on  the 
9th  inst.  iotA  an  application  of  the  Town  Council  to  borrow  £30,U)(i 
for  electrii:  li^fhtin^. 

New  Addreae.— Mr.  William  H.  Drennan,  electrical  engineer 
and  oonusotor,  25,  Fountain  street,  Belfast,  has  removed  to  22, 
VVeUiniptun  place,  Belfast. 

retkeetone  — The  Lr^htinu  Committee  of  the  Corporation 
reuu&re  an  ndditional  £l,.')(>0  this  year  to  pay  for  the  extra  cost  of 
lighting  the  streets  by  electricity. 

Commercial  Cable  Company.— The  directors  of  the  i/Ommorcial 
Cable  Company  hnve  decUred  a  quarterly  dividend  of  1|  per  cent, 
on  the  capiul  etock,  |>ayable  on  July  1  next. 

Doneaater  —  The  Hoard  of  Trade  have  iasued  the  new  pro- 
visiorinl  orfler  to  the  ( 'or(<iratlon  empowering  them  to  supply 
electricity  throughout  the  whole  area  within  their  jurisdiction. 

B«y»l  Eleottle  Compasiy  of  MoatroaL— The  directors  have 
daelarerl  a  dividend  on  the  ihare  capital  for  the  quarter  ended 
May  31  of  2  per  cent.,  being  at  the  rate  of  N  per  cent,  per  annum. 

Beyml  Palaeoft.  —  We  hear  that  when  the  Queen  leaves  Balmoral 
there  will  be  an  installation  of  electricity  in  the  castle.  The 
Electric  Construction  Company,  Bushburyf  are  supplying  the 
dynamos. 

Oborltoa.— The  Guardiane  have  resolved  that  the  inetallation 
of  electric  light  in  the  union  cflloes  should  be  carried  out.  Dr. 
Hbodea  said  he  voted  for  this^not  as  a  matter  of  economy,  but  as  a 
matter  of  health. 

Lelg^—  The  plans  and  estimate  of  proposed  electricity  works 
for  the  Divtrict  Council  liave  been  approved  and  application  will 
be  made  to  the  Ixkcal  (tovernment  Boanl  for  aanciioo  to  borrow 
£Ut,^M  for  the  purposes  of  the  proposed  works. 

Wmgamw.—A  committee  has  been  apjiointed  to  consider  the 
orpedioncy  of  lighting  the  public  thoroughfare*  by  oloctriolty, 
witli  ioalf actions  to  re^tort  to  the  Council  ai*  to  Us  eoooomy  and 
efficioney,  aod  what  saviog  to  the  ratepayers  mi|fht  be  oHooted  by 
rmplmeing  it  forgmk 


Devo&po»t.~The    town    clerk 


dirwMI    to 


enquiries  with  a  view  to  the  aoquisitton  of  the  property  edl^Wts 


the  C'orporation  property  at  Pottery  Quav^  frhl( 
considers  a  suitable  tiite  for  an  electric  light  statloQ. 

BeadiilL— The  Local  liovernment  Board   have 
Urban    District    Council's    propoeal  to   borrow   £2i>,0QI>  for^ 
purposes  of    electric   lighting*     The  commutee's  report 
mending   that   the  necessary  steps  be  taken  for  the  pur^ 
carrying  out  the  work  has  been  adopted. 

Great  Northern  uid  Clly  lUOlway.^The  sixe  of  tl»e  i 
locomotives  required  to  haul  the  (*reat  Northern  Hallway 
pany's  suburban  trains,  referred   to  elsewhere,  which  «^lt 
of  1 1  coaches  accommodating  GO*)  paeeengeni,  will  bo  irery  i 
compared  with  some  of  those  in  successful  nee  elaewber*^ 

Chatham. —The   Light    Railway  CommiiiiOiiert    havo 
mended   the  Board  of  Trade  to  authorise  the  oooatntclioo 
limited   liability   company  of  extensive   line*  of  tramwrnji^  I 
worked  by  electricity  on  the  overhead  trolley  •ystem,  for 
ing  the  borough  wiih  New  Brompton  and  populoos  subartM. 

TlptOB  —At  the  monthly  mooting  of  the  Council,  a 
received  from  the  Midland   Electric   Corporauoo  aoe^ 
suggestion  that  on  condition  that  the  objection  be  wlti 
qu1^^tio^  of  price  be  submitted  to  arbitration,  the  majHmsm  I 
3d.  per  unit,  the  promoters  paying  fees  and  ooet  of  i 

Hyde. — The  Hyde  Pier  Company  are  making 
the  seaaon  by  improving  their  electric  railway,  abd  plidttf  It  «• 
a  stronger  and   better  foundation.      Tbev  are 
a    covered     station     at     the     pier     headt    *o    that 
the  pavilion   wUl   be  utider  shelter.      These  im{ifoe 
cost  £14JMJ0. 

New  Firm.— We  are  informed    that    Mr«  J.  T.  Kibleii 
resigned  hts  position  as  general  manager  to  the  LItliMiodia  i 
Storage  Company,  and  has  entered   mto   parttmnhlp 
Malcolm  Sutherland      In  future  the  firm  will  trade 
name  of  Niblett  and  Sutherland,  electrical  eoglneers,  01, 
street,  Bcrand.  W.C. 

Darwen. — The  Town  Council  will  ioctade  in  its  applle 
a  loan  an  item  of  £100  for  arc  lamps  and  pillars.  Both  %hm  U 
and  Blackburn  Corporations  have  this  week  given  doUoo  to  tte 
Blackburn  and  Darwen  Tramways  Company  of  their  Inteattoa  H 
purchase  so  much  of  the  tramway  undertaking  aa  ia  aitttat*  vliMa 
their  respective  boroughs. 

Cheltanlmm. — The  electrical  engineer    sobouttod  to   ^hm  Itfi 
meeting  of  the  Council  alternative  eetlmates  ol  tho  ooet  of  prwfld 
ing  arc  tamos  for  lighting  Glouceeterroad  from  Bigb^etroct  M  Iki 

L*npdown  Castle*  and  the  Tewkeebury-road  fnna  tho  ^' ' — 

rood  to  the  High-street  railway  station  ;  and  a 
to  cost  £3.855  was  adopted. 


Belfaat.  —The  Council  have  decided  to  make  a  dMffO  of  74.  jm 

nit  for  the  current  supplied   for  lighting  pufpoeoe  far  tiie  tnl 
uur  and  a  half,  and  2d.  per  unit  for  each  subeeqoMii  humr  i  id. 

*  rmriio—s  for 
•iibseqoeot 


unit  ] 

huur  and  a  hall,  and  'JiL  per  i 

per  unit  for  current  supplied  for  motor  and   t 

the  lirat  hour  and  a  half,  and  l|d.  per  unit 

hour  ;  and  5d.  per  unit  for  churce  lighting. 

PoroonAI.~We  understand  that  Mr.  H  H.  Hall,  A.LE.R.«  toe 
voluntarily  resit^ned  his  (Ki»ition  as  engineer  to  the  Rloinile 
Lighting  and  Fittings  Cori*oraiion,  Limited  (late  John  Hayoii 
Lighting  Company,  Limited),  in  order  toji>io  the  W»lsall  EloaallCii 
Company,  Limited,  which  firm  he  now  reprweeote  at  d^  C^lnl- 
chambers,  17a,  South  Caetle-etroet^  Liverpool* 

Borneo. --The  Board  of  Trade  have  iteood  a  provleioQil  «t4ir 
to  the  Urban  District  Council  empoweriii^  them  to  so|ip|y  ^im- 
tricity  throughout  r^^^  ^^'-:^  of  the  area  within  their  fimmMam, 
excluding  Hammer  -  ikre.     The  Hoard  r«eervo  thm  fl^^kk  H 

revoke  this  order  sh  >  auncil  fail  to  lay  distribotlilg  i 

through  certain  speciridd  streetf  withlo  t#o  yetre  from  lie 
mation  by  Parliament. 

Kortli    IHivoo    Telefraph    Kxtooalooo.— the  potitioo  of 
Chawleigh  and  Kingsnympton  Parish  Councihi  totho  f 
Oeneral  for  telegraphic  commanicatloo  Ici  ibeir  loeroe  t 
been  granted.     Chulmletgh  will  be  thaoeotral  ollloeforl^< 
and  a  telephone  will  be  erected  botwooo  Cholttldifti  ond 
leigh,  and  from  tho  Utter  plooi  to  WUlMri^gO ;  md  oo  A  E  C 
telegraph  between  Chulmklgb  oad  Kinmuyunitem, 

Idmerlok.— At  a  recent  meeting  of  the  riahory  Eoard  o  loMv 
was  read  from  Mr.  F,  J,  Fuller,  C,E.  Dabltn.  eotiooor  to  ll* 
Shannon  Electrical  Syndicate,  etatiog,  with  ref erooco  to tbo  yniom 
questions  put  by  the  Board  «>f  OooaorTatorv,  that  he  Ito^eil  to  be 
able  to  furnish  them  with  as  detailed  a  statomeni  aa  posaibii  ol  wm 
early  date.  It  appears  that  the  eytidioa'^  hoe  |Mireboiid  i 
at  Caatleooonell.  The  work  wUl  probobly  bo 
the  eod  of  the  year. 

8ftolBeld.^The  Tramways   Commiltoe^  Imviof^ 

iiuestion  of   roller   beortnifs   for   trameafm,    , 

British  Thomson- Houston  Com^mny  be  reqoostod  to  il  ooo  Iroift 
of  the  25  cars  now  oo  order  with  roller  beaciaiBi  of  iIm  Ridlor 
Bearings  Company*  and  another  with  those  of  1^  Moiikms 
Company  I  and  that  the  British  Tboowoo*  Hooiloo  <*OMnmoy  b9 
requeeted  to  constriict  the  now  Irooka  to  oUow  ol  tboM  roBor 
boarings  being  put  in,  if  I 

City  of  lioodoo.— Tim  Stioou 
the  deetrability  of  approadiiaf  tlio  CHy  el 
Lighft  Oompaoy,  Umlted,  with  a  view  u»  l^  acgotrtilun  iy 
purobaee  of  to  moch  of  Uiat  compaoy's  aadertoliioir  eod  ploot  so 
IS  situate  wtthlo  llkO  City,  togethor  wii  h  the  oeiapaay  s  rfoctnc 
light  generation  etotUm  at  8outhwark»  Tbo  Loodoo  Copoty 
CooDcu  have  boon  oikod  to  appoint  repiioootatiim  to  oiionA  lot 
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eoDference  between  reprenenbafcivee  of  the  Council  and  London 
local  aatborities  on  the  subject  of  the  telephone  system. 

Aston. — The  DiBtrict  Council  have  received  a  communication 
from  the  secretary  of  the  Birmingham  and  Aston  Tramway  Com- 
pany, stating  that  the  whole  of  ihe  permanent  way  between  tho 
city  boundary  and  the  staiion  was  about  lo  be  entirely  repaved. 
whilst  the  work  of  putting  into  a  proper  state  the  remaining 
portion  of  the  system  within  Aston  was  being  pushed  forward. 
The  Council  have  notified  the  Board  of  Trade  that  they  did  not 
press  for  the  enquiry  in  reference  to  the  general  condition  of  the 
lines  of  the  company  pending  the  carrying  out  of  the  work. 

Bridgwater. — At  the  monthly  meeting  of  the  Somerset  Drainage 
Commissioners,  the  Clerk  read  letters  from  the  Board  of  Trade 
and  from  his  legal  agents  in  London  stating  that  the  claui>e  which 
had  been  drawn  up  for  the  protection  of  the  Commissioners' 
interests,  with  a  view  to  insertion  in  the  Bill  promoted  by  the 
Bridgwater  Corporation,  had  been  struck  out,  it  beinsr  held  by  the 
Board  of  Trade  that  their  interests  were  sufficiently  safeguarded 
without  it.  From  this  view  the  agents  appeared  to  dissent.  It 
was  resolved  that  the  clerk  be  instructed  to  petition  to  get  the 
daaee  inserted. 

Biriiiliigliam.— The  City  Council  on  the  7th  inst.  passed  the 
following  resolution  :  "  That  inasmuch  as  the  City  of  Birmingham 
Tramways  Company  have  failed  to  carry  out  their  arrangements 
with  the  Public  Works  Committee,  and  have,  through  their  chair- 
man, Mr.  Ross,  made  statements  as  to  the  reception  of  authority 
from  some  member  or  members  of  a  committee  of  the  Council  to 
proceed  with  work  which  the  Council  had  not  sanctioned,  and  such 
statement  neither  being  substantiated  nor  withdrawn,  this  Council 
iostrocts  the  Public  Works  Committee  not  to  reopen  negotiatioofl 
with  the  said  company." 

I>i&ttUn. — Major  Cardew,  inspector  of  the  Board  of  Trade,  has 
held  an  in^ipeci  ion  of  the  new  electric  line  between  Haddington* 
road  and  Nelson's  Pillar.  He  was  accompanied  by  Mr.  AnderHOOi 
J.P.,  secretary  and  manager  of  the  company  ;  Mr.  Astrow^ 
engineer-in-charge  of  the  new  electric  service  ;  and  Mr.  Towle, 
electrical  engineer.  One  journey  was  made  from  Haddington-road 
to  the  Pillar,  and  the  line  and  rolling-stock  were  found  to  be  in 
good  order.  As  some  of  the  underground  work  still  remains  to  be 
completed,  it  is  likely  that  the  new  service  will  not  be  open  for 
traffic  for  a  few  days  yet. 

Boehdala. — At  the  monthly  meeting  of  the  Rochdale  Council  an 
enquiry,  what  progress  had  been  made  by  the  sub-committee  on 
electric  lighting  ?  elicited  the  reply  that  the  committee  were 
making  all  the  preparations  in  their  power  to  be  able  to  commence 
building  operations  as  soon  as  the  necessary  powers  were  obtained. 
The  matter  was  in  the  hands  of  the  lawyers.  When  the  Corpora  - 
tion  got  the  power  they  were  seeking  they  would  be  able  to  go  on 
▼ith  the  work  satisfactorily  and  sp>eedily.  Already  they  had 
ordered  certain  machinery  which  took  a  long  time  to  make,  the 
order  having  been  given  out  conditionally  on  the  Corporation 
aecaring  the  powers  they  were  seeking  from  Parliament. 

A  Dynamo  Factory. —Messrs.  Mavor  and  Coulson,  Limited,  of 
Glasgow,  have  issued  an  extremely  well-illustrated  description  of 
their  works  at  Mile  End,  which  is  the  only  one  of  the  kind  in 
Scotland,  and  in  facilities  for  the  rapid,  economical,  and  accurate 
iM-odaction  of  high -class  electrical  machinery  compare  most 
xavoarably  with  the  best  and  most  recent  factories  of  the 
country.  The  illustrations  show  the  machine  and  erecting  shop^ 
the  radial  drill,  a  10-ton  electric  crane,  testing-room,  toolroom, 
generating  plant,  brass  and  winding  shops,  foundry,  shaft  forging 
and  taming,  mUling,  key  seat  in  shaft,  core  pressing,  and  so, 
€ui  in/iniium,  down  to  the  complete  motor  and  switchboard. 

IHiAley. — Notwithstanding  that  it  is  intended  to  convert  the 
Dudley  and  Stourbridge  tramway  line  into  an  electric  tramway— 
and  work  is  already  going  on  with  that  object — a  formal  renewal  of 
the  license  to  work  it  by  steam  power  is  required,  the  existing 
lieenee  having  nearly  expired.  Sir  Francis  Marindin,  inspector  to 
the  Board  of  Trade,  visited  the  neighbourhood  on  Friday  last  and 
inspected  the  line  in  view  of  the  application  for  a  renewal  of  the 
old  license,  and  he  was  met  by  officers  of  the  British  Electric 
Traction  Company  (who  have  acquired  the  line)  and  several  repre- 
aeotativee  of  local  authorities.  Sir  Francis  went  over  the  whole  of 
the  line,  and  will  report  in  due  coarse  to  the  Board  of  Trade. 

HnIL — The  arrangements  for  the  commencement  of  the  con- 
struction of  the  electric  tramways  and  the  repaving  of  the  main 
itreetfl  with  wood  are  nearly  complete.  The  first  rail  of  the  new 
Bvstem  was  laid  on  the  2nd  inst.  by  the  chairman  of  the  Works 
Gnnmittee  (Alderman  Larard)  at  the  south  end  of  Porter- 
street.  The  members  of  the  Corporation  met  at  the  town  hall  at 
half-past  two  o'clock,  and  then  proceeded  in  carriages  to  Porter- 
street,  at  the  dose  of  the  ceremony  returning  to  the  town  hall  for 
refreshment.  In  the  evening  Alderman  Larard  entertained  his 
coUeagaee  on  the  Works  Committee— the  Mayor,  sheriff,  and 
chairmen  of  the  varioas  committees — at  dinner,  at  which  ladies 
were  alec  present. 

Colwya  Bay.- On  June  2  Colonel  J.  T.  Marsh,  R.E.,  Local 
Government  Board  inspector,  held  an  enquiry  into  an  application 
made  by  the  Council  for  sanction  to  borrow  £2,(XK)  for  the  purpose 
of  lighting  the  promenade  with  electricitv.  The  Clerk  said  the 
Board  of  Trade  had  approved  of  the  scheme.  Mr.  Clirehugh, 
oonsalting  engineer,  gave  details  of  the  scheme,  which  proposes 
to  light  the  promenade  with  24  arc  lamps,  with  columns  21ft.  high, 
llie  mains  were  so  constructed  so  that  the  lamps  could  be  alter- 
nately lit  or  extinguished  from  the  generating  station.  Mr.  W. 
Daviee  oppoeed  the  scheme  on  the  ground  that  it  w<is  not  large  and 
ambitioiia  enough.  He  was  in  favour  of  an  electric  scheme  for  the 
whole  of  the  town. 


Mlddl—lMronglL— Another  meeting  of  the  Streets  Committee 
was  held  on  Friday  last  in  relation  to  the  laving  of  the  track  for 
the  new  electric  tramway  service,  the  i^round  of  complaint  being 
that  the  scoriaB  brick  paving  was  considerably  above  the  level  of 
the  rails.  As  previously  stated  by  us,  at  a  previous  meeting  a 
resolution  was  passed  allowing  three  months  in  which  to  give  the 
bricks  opportunity  to  settle,  upon  an  undertaking  that  if  at  the 
end  of  tnat  time  they  were  not  level  with  the  raus  the  company 
would  make  them  so.  Now  the  former  resolution  has  been 
rescinded,  and  a  resolution  passed  instead  that  the  Corporation 
consistently  oppose  the  granting  of  the  license  till  the  pavement 
is  made  on  a  level  with  the  rails. 

Glasgow. — The  Corporation  Tramways  Committee  propose  to 
extend  the  tramway  line  in  Paisley-road  from  the  Glasgow 
boundary  at  Three  Mile  House  to  Paisley.  The  following  notices 
of  motion  have  been  tabled  :  (1)  that,  in  view  of  the  large  surplus 
at  the  credit  of  the  tramways,  and  the  saving  which  would  be 
effected  by  the  adoption  of  electric  traction,  the  Tramway  Com- 
mittee be  instructed  to  reduce  experimentally  the  fares  on  the 
Springburn  route  ;  (2)  that,  in  view  of  the  transition  state  of  the 
tramway  system  by  the  introduction  of  electric  and  other  power, 
it  is  inopportune  to  make  any  alteration  in  the  general  manager's 
salary,  and  that  consequently  the  Tramway  Committee's  proposal 
to  raise  Mr.  Young's  salary  by  £250  be  not  approved. 

Aberdeen.— Mr.  Alfred  Blackman  having  resigned  his  appoint- 
ment as  electrical  engineer  in  consequence  of  having  received  a 
similar  appointment  in  London,  the  Town  Council  at  its  last 
meeting  passed  the  following  resolution  :  *'  That  the  best  thanks 
of  the  Uouncilbe  tendered  to  Mr.  Blackman  for  his  services  during 
the  time  he  held  office  as  electrical  engineer  in  Aberdeen."  The 
Lord  Provost  said  that,  when  they  came  to  appoint  a  successor  to 
Mr.  Blackman,  they  should  place  him  in  such  a  position  that  no 
city  of  the  same  size  as  Aberdeen  would  be  able  to  induce  him  to 
leave.  It  was  remitted  to  the  Gas  and  Electric  Lighting  Committee 
to  advertise  for  a  successor  to  Mr.  Blackman,  the  duties  and  salary 
to  remain  as  at  present — the  committee  to  submit  a  list  of  can* 
didates  to  the  Council. 

Afkiea.— We  extract  the  following  from  the  British  and  South 
African  Export  Gazette:  **  The  Town  Council  of  Kingwilliamstown 
are  considering  a  scheme  for  the  electric  lighting  ot  the  borough. 
The  Queenstown  (Cape  Colony)  Municipality  has  also  an  electric 
light  scheme  under  consideration.  The  Durban  Town  Council 
have  recently  ordered  two  additional  miles  of  cable  and  a  con- 
denser. The  Natal  Government  estimates  for  the  year  ending 
June,  1899,  make  provision  for  additional  telephone  plant  to  the 
extent  of  £4,900.  Electrical  lifts  for  the  new  premises  of  Messrs. 
Thorne.  Stuttaford,  and  O}.,  Johannesburg,  are  on  order  with 
Messrs.  R.  Waygood  and  Co.,  Limited,  London,  S.E.  An  electric 
elevator,  manufactured  by  Messrs.  Easton,  Anderson,  and  Goolden, 
has  been  supplied  to  the  Luipaardsvlei  gold  mine.'' 

Birmiagliam.— The  General  Purposes  Committee  of  the  City 
Council  have  just  issued  their  report,  in  which  they  recommend 
the  City  Ck)uncil  to  purchase  the  undertaking  of  the  Birmingham 
Electric  Supply  Ojmpany,  Limited.  The  committee  state  that 
the  commercial  success  of  electric  lighting  is  now  ascertained 
beyond  dispute,  and  important  developments  of  its  nsefulness 
may  be  expected.  The  committee  offered  to  give  the  company, 
subject  to  certain  conditions,  10  guineas  per  share,  or  £420,000, 
taking  over  the  undertaking  as  a  going  concern  with  all  its  assets 
and  liabilities  as  from  Jan.  1  last.  The  directors  have  expressed 
their  willingness  to  recommend  acceptance  of  this  offer  by  their 
shareholders.  It  will  be  necessary  for  the  Corporation  to  obtain 
parliamentary  sanction  for  the  purchase  and  the  borrowing  of  the 
necessary  ca,piteLi.— -Financial  Netca, 

Blaekpool.— At  \Yedne8day's  meeting  of  the  Town  Council  the 
Chairman  of  the  Electric  Lighting  and  Tramways  Committee  said 
that  there  was  a  net  profit  of  £2,306  on  trams  and  £1,819  on 
electric  lighting  for  the  last  year.  The  concessions  it  was  proposed 
to  make  were  no  meter  rente  and  a  uniform  rate  of  5d.  per  nnit 
for  places  of  worship.  The  salary  of  the  borough  electrical  engineer 
was  increased  by  £100.  The  net  surplus  profit,  after  providing  for 
a  reserve  fund,  is  to  be  applied  **  to  the  improvement  of  the  district, 
or  in  reduction  of  the  capi'tal  moneys  borrowed  for  electricity 
purposes."  A  new  tramway  was  opened  on  the  8th  inst.  con- 
necting Fleetwood  with  Blackpool,  on  the  electric  haulage  system. 
The  length  of  the  line  is  10  miles,  and  it  completes  a  chain  along 
the  Lancashire  sea  coast  of  fully  25  miles.  It  is  proposed  to  extend 
the  tramway  along  the  Ribble  Valley  to  Preston,  wnich  will  make 
the  line  the  longest  in  the  kingdom. 

PeraooaL — The  staff  of  Messrs.  Crompton  and  Co.,  Limited, 
entertained  Mr.  W.  A.  Chamen,  chief  engineer  of  the  Glasgow 
Corporation,  late  engineer-in-chief  of  the  contract  department  of 
Messrs  Crompton  and  O}.,  Limited,  at  dinner  at  the  White  Hart 
Hotel,  Chelmsford,  on  Tuesday  last.  Mr.  F.  R.  Reeves,  secretary 
and  general  manager  of  the  company,  was  in  the  chair,  supported 
by  Mr.  L.  Brunton,  the  works  manager,  and  Mr.  H.  Stevenson, 
chief  engineer  of  the  contract  department  in  succession  to  Mr. 
Chamen.  The  chairman  presented  Mr.  Chamen  with  a  gold  watch 
and  chain  on  behalf  of  the  staff  of  the  company  as  a  token  of  the 
esteem  in  which  he  was  held,  and  Mr.  J.  Bickmore,  the  vioe- 
chairman,  presented  an  illuminated  address  subscribed  for  by  t^e 
foremen  of  the  Arc  Works  as  an  especial  mark  of  his  invariable 
courtesy  and  kindness  to  the  foremen.  Mr.  Chamen  made  a  suit- 
able reply,  and  proposed  success  to  Crompton  and  Co. 

deetric  and  General  iBTeetmeat  Compaay,  Limited*— We 

are  informed  that,  subject  to  the  completion  of  the  aadit,  the 
directors  at  a  Board  meeting  held  on  the  7th  inst.  decided  to 
recommend  to  the  shareholden  the  paymmit  oC  a  fnuethne  dJz^^AsesA 
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II poo  tbe  Oikpital  paid  up  on  the  ordinary  nharet  at  the  rate  of 
30  per  cent*  per  atmum  for  the  six  months  ended  May  SI  last, 
together  with  a  bona«  of  10  per  cent.,  inakm^r,  with  the  interitn 
dividend  of  10  per  oeot.  already  paidi  a  total  dividend  of  35  per 
oeot,  for  the  year,  and  alao  to  reoommend  a  dividend  of  £5(>on 
each  founder*'  share  for  the  year.  The  trnatees  for  the  foundera' 
■haree  roperve  fund  propoee  to  distribute  to  the  holders  of  »uch 
ihare«  a  Ram  of  £20  per  eharo  out  of  the  proceeds  of  in  vestments 
aold  and  dividends  received  in  renpect  of  the  founders*  reserve 
fond,  makin^f,  with  the  before- mentioned  dividend,  &  total  dbtrtbu- 
tion  of  £70  on  e*ch  founders'  share.  The  dividende,  etc.,  will  be 
payable  on  June  2$,  1S98. 

Xaetem  TelesTaph  CempAny. — The  Royal  assent  has  been 
given  to  the  Eastern  Telegraph  Company's  Act,  1898,  wbioh 
provtdot*  for  the  conversion  or  the  existing  6  per  cent,  into  3|  per 
cent,  preference  stock  and  for  other  purposes.  Every  holder  of 
existing;  preference  shares  is  entitled  for  every  fully- paid  £10  share 
to  receive  £1S,  lite,  of  the  new  3^  percent,  stock,  The  certificates 
ol  the  existing  preferonce  shares  for  which  the  new  stock  is  to  be 
substituted  must,  before  the  issue  of  the  stock,  be  delivered  up  to 
the  Company  for  cancellation,  and  the  certificates  of  the  new 
prt$ference  stock  will  then  be  issued  gratis  in  exchange  to  the 
holders  of  such  shares.  The  final  dividend  on  the  6  per  cent» 
preference  shares  for  the  r|uartor  ended  June  30  will  be  paid  on  or 
about  July  1  next.  Thedividendon  the  new3^  percent,  preference 
stock  will  accrue  as  from  July  1  next,  and  will  be  Daid  quarterly 
on  the  same  dates  as  tboee  on  which  the  dividend  on  the  6  per 
cent,  preference  shares  has  hitherto  been  paid. 

Brtibton.— The  Ilrighimi  Gazeltt  and  S^MSfjc  Tdrjjraph  says  : 
**The  Town  Council  had  a  lesson  in  financial  morality  on  Thurs* 
day.  It  was  more  particularly  addressed  to  the  Lighting  Com- 
mittee, with  a  kind  of  general  application  to  the  other  committees. 
It  was  brought  about  by  the  report  ot  the  committee  name^l 
ttsking  for  permission  to  borrow  £c06,304>,  when  required,  during 
tbe  ourrent  year  for  machinery  and  appliances  at  tlie  electricity 
eonerating  station.  The  point  was  whether  the  goods  to  be  pur^ 
Cnaeed  were  in  the  nature  of  renewals  or  additions  to  the  present 
plant.  If  the  former,  the  cost  should  be  met  out  of  the  income  of 
the  undertaking,  and  not  with  borrowed  capital.  Alderman 
Sendall  pressed  home  the  importance  of  the  principle  involved, 
and  several  other  members  emphasised  the  necessity  of  running 
the  undertaking  on  *  sound  financial  lines.'  Some  of  the  committee 
did  not  take  altogether  kindly  to  the  criticism  of  their  manage- 
ment,  and  •  sound  finance  *  was  the  catch  word  for  the  rest  of  the 
afternoon/' 

BaraaleF. — The  Town  Counoil  on  June  7  agreed  to  the  report 
of  the  Park  and  Lighting  Committee  recommending  that  Mr 
Miller,  electrical  engineer,  be  instructed  to  prepare  plans, 
eatimates,  and  details  of  the  proposed  scheme  of  electric  supply 
la  the  boroagb  ;  and  that  the  borough  surveyor  prepare  plans 
and  estimates  of  the  buildings  required  in  connection  with  the 
echeme  ;  and  that  the  town  clerk  be  directed  t^  ask  the  Local 
Government  Board's  sanction  to  borrow  £23,322.  15b.,  the 
estimated  cost  of  the  works.  On  the  question  of  tramways  the 
committee  reported  interviews  with  the  British  Insulated  Wire 
Company*  Limited,  and  representAtives  of  the  VVorfborough 
Urban  District  Council  on  the  subject,  recommending  that  the 
Council  invite  companies  to  submit  schemes  and  give  their 
consent  to  an  application  by  one  of  such  companies  for  a  provi- 
eiona]  order  empowering  them  to  construct  and  work  tramways 
in  the  borough  and  neighbourhood.  After  considerable  opposition, 
this  minute  was  carried  out. 

Wmferd.— The  following  report  of  the  Electric  Lighting  Com- 
mittee has  been  adopted  by  the  Urban  litstrict  Council:  ^'The 
oommittee  considered  Uie  terms  on  which  electric  light  should  be 
topplied  to  large  oonsumeni,  and  reoommend  that  the  following 
dlioitHiabs  be  allowed :  lo  cases  where  the  amount  annually  (^Mid 
by  aoonsumer  exoeeds  £50  and  does  not  exceed  £100,  5  per  cent.  ; 
eroeads  £1<X>  and  does  not  exceed  £250,  7^  per  cent.  ;  exceeds 
£250,  10  per  oent.  Mr.  Judge  stated  that  he  was  willing  to  accept 
these  terms  for  the  buildings  erected  and  now  in  course  of  erection 
on  the  Watford  House  Estate,  provided  that  the  Council  would 
supply  such  light  before  July  31  or  .'Vug.  31  next,  and  that  he  was 
willing  to  enter  into  an  agreement  for  a  deBnite  term.  He  stated 
that  h«  would  wire  all  such  buildings,  and  he  estimated  there 
would  eventually  be  at  least  1.200  lights,  of  which  300  would  be 
fixed  before  the  date  above  mentioned.  The  committee  reoommend 


that  temporary  arrangements  be  forthwith  made  u>  give  a  supply 

■  '  .;        .    —   -    -  -       _        -    j^^ 

next  at  the  expense  of  the  CoanciL' 


of  eleotrio  light  to  the  Watford  House  Estate  in  Jaly  or  August 


laTerpoot— The  adjourned  meeting  of  the  City  Council  was 
held  rjri  Friday  last,  the  Lord  Mayor  (Right  Hon.  John  Houlding) 
presiding.  Discussion  was  resumed  of  the  recommendation  of  the 
GcneraUng  Stations  Committee  to  accept  the  tender  of  Messrs. 
Willane  and  Robinson,  Limited,  Bugby,  for  the  supply  of  two 
Com|X)und  engines  and  dvnamoe  at  the  price  of  £6,53<»  each,  and 
one  tripleexpAnsfon  engine  and  dynamo  at  the  price  of  i^(5,93ll, 
eubjeet  to  a  deduction  of  2^  per  cent,  upon  the  respective  amounts. 
To  this  an  amendment  was  moved:  "That  before  ordering  the 
high  speed  engines  menitonod  in  the  recommendation,  the  spectnl 
committee  be  reqaeeted  to  obtain  the  unbiassed  opinion  of  Sir 
Benjamin  Baker,  air  Frederick  Bramwell,  Mr.  Kincaid.  of  London 
Mr,  Peikraoo,  of  New  York,  or  some  other  acknowledged  authority 
of  emioenco  *nd  experieoee  in  electric  traction  upon  the  two 
questions ^<n)  the  unit  of  power,  {h)  the  type  of  engines,  it  would 
be  boat  for  Liveriiool  to  adopt  in  the  projected  10,000  h. p.  power 
atatioo  at  Pumpfieldt."  After  diacussion  a  vote  was  uken»  with 
tlio  result  that  the  ameodmont  was  lost  by  49  to  1%  aikd  the 
f^eamm^odAiism  oi  Uim  o^nmtUi^  thorefore  adopted. 


PeiiArtlL— The  Board  of  Trade  have  granted  ft 
to  the  Penarth  Electric  Lighting  Company,  Umli 
them  to  supply  electricity  throughout  "  the  wIm 
district  of  Penarth.**  The  order  is  to  come  IntPopviAl 
diately  after  it  has  been  confirmed  by  ParliaaMitt» «»  iIm  2^_ 
are  required  to  lay  distributing  mains  within  a  fMriod of  iifS/^V 
from  that  date.  Pros  ision  is  made  in  the  order  to  mtkUm  tbtt  IMiB 
District  Council  to  acquire  the  undertaking  of  tbo  6Mi 
the  expiration  of  15  years  from  the  commeociciiint  of 
and,  in  the  event  of  this  right  being  exercbed,  tJbt  Dteltioi 
will  be  allowed  to  make  a  net  profit  of  A  per  cent, 
electricity  supplied,  calculated  on  the  aggregate  capiial 
on  the  undertaking.  In  the  event  of  the  surplus  «m 
5  per  cent,  limit,  the  Council  "shall  make  such  a ratablt fi 
in  the  charge  for  the  supply  of  energy  as  in  their  |iid| 
reduce  the  surplus  to  the  maximum  rate  of  profits ^  ai 
is  to  be  devoted  to  the  improvement  of  the  district  **or  in 
of  the  capital  moneys  borrowed  for  electricity  pnrpooM  ' 

York.— At  the  monthly  meeting  of  the  City  Ooa]»oil»^ 
Agar,  in  moving  the  confirmation  of  the  minutes  of  Qm  ' 
Buildings  Committee,  which  were  carried,  referred  to 
of  the  committee  to  allow  the  York  Tramways  Oompaajr 
of  electrical   power  in  the  haulage  of  their  can,     Ho  si 
action  had  been  taken  exception  to,  but  he  was  utiiflxl 
those  who  rook  exception  to  it  knew  that  tbe  oooipooj 
that  power  by  overhead  wires  suspended  oo  stuodaraib  Uiflgr 
at  once  see  that  that  would  cause  a  great  bloek  in 
streets,  and  that  tbe  committee  had  done  riglit. 
Lighting  Committee  reported  that  the  Local  Gov< 
had  issued  their  sanction  to  the  borrowing  of  £90,000  for 
lighting  purposes,  the  money  to  be  repaid  within  a 
exceeding  25  years  from  the  date  of  borrowing.     Prof. 
reported  that  Messrs.  Cromptoo  and  Co.  now  found  tbat 
not  recommend  the  lowest  priced  engines  accepted  byllM 
tion.     The  committee  therefore  had  decided  to  iiuicraoi 
Crompton   to  obtain  the   better-class  ongioae  mootloBed  la 
tender,  and  the  cost  of  the  plant  would  therefore  be  inorsaa 
£8,176  to  £8,654.     It  is  expected  that  some  time  withitt  %km 
12  months  the  electric  light  will  be  established  in  the  cHy. 

Simplex  Steel  Conduit  ComfiAny*  Limited,  Blrala 
doubt  a  reliable  and  accessible  conduit  »iy«(om  is  in 
superior  and  more  desirable  than  wood  casing*  but  Um 
conduit  system,  which  is  finally  to  supereodo  w  * 
be  cheap  in  first  cost  and  in  erection,  for  by  this 
the  electric  light  be  brought  within  reach  of  the  soiall 
The  system  for  interior  wiring  introduced  by  the  Siianlti 
Conduit  Company  is  made  of  light  enamelled  steel  tttbcA|t* 
said  to  result  in  an  alUround  reduction  of  50  per  oent.  in  t^ 
cost  of  installation  work.  The  following  advantages  mtm 
for  this  system  :  Economy  in  first  ooet^ eroetion,  and 
lightness  (the  |in.  tube  is  No.  20  gaage,  and  w«i(gba  bnl  4oa. 
foot  run)  ;  simplicity  (do  previous  knowledge  reouired) ;  di 
(being  enamelled  steel  it  is  very  durable) ;  mecnanical 
(perfect  immunity  from  damage  by  nails,  etc.) ;  iiitflitlifioss  (•• 
sightly  as  ordinary  picture  rods) ;  acoeeeibility  at  all  pointe  on  tW 
system  ;  permanent  high  insulation  maiotaiQed  tl»o«§^onl 
system.  It  appeirs  that  a  wiremao  can  erect  a  OMttj 
without  the  aid  of  joiners.  No  screwed  ooupJinge  aff# 
special  tools  required.  The  firm  torn  out  every  pnft  of  n 
system  which  is  et|ually  applicable  for  surface  or  coot 

Wlaolieater.— The  Winchester  Electric  Light  and  Power  Cbo^ 
patiy  have  submitted  to  the  City  Council  a  pronoaal 
the  following  :  The  cost  of  the  proposed  lampi  vtil  bo  ae 
20-half  night  arc  lamps  of  lOiH)  c.p.   each,  40  liall^nlclii 
descent  lamps  of  10  c.p.  each,  including  carbooa, 
ing,  repairs,  and  maintenance,  £20  per  lamp 
440  incaodeeoent  lamps  of  20  c  r     '*'--'^-'^'^'-'* 
repaira,  and  maintenance,  t%  V2  total,   £1 

against  an  expenditure  at  proeent  ^  iboet  £:!  1 

£1,313,  or  an  increase  of  £242^  which  is,  of  ouurso,  dno  M  %km 
of  the  arc  Umps.  These  20  arc  lamps  wonld  reptaooeomfl 
ing  burners.  The  comparative  costs  would  be  t^mreiocv  : 
£400  ;  m  gJiS  jet*,  £i:».H  -increase,  £242  :  but  the 
these  two  services  may  be  fairly  stated  thus  t  2D  eras  of  t.Oiicf^ 
20,000  candles  ;  le  a^aiaat  m  Ughte  of  20  ^  LM>;  or,  w^m 
suppoaing  that  all  tbe  mantles  were  all  now,  OO  Ugnln  of  4iO  i^fh* 
2,400,  or  an  increase  of  17,600,  or  8J  Umee  more  l^t  lor  il  IMmm 
the  cost— that  is,  light  for  light,  the  elooldc  lampa  wo«lil  |ls« 
more  than  three  times  as  much  light  for  tlie  snoM  east,  ni 
Candle-power  of  the  two  servieea  for  the  wholodtY  wioold  be  ihanp^ 
fore  :  20  aros  of  1,000  '     "^lO  oaodte  :  410  liirmiilMiiMli  4 

20  CD.,  8,80a-total.  ^  agnin«l  tm  %li«i  of  m 


Uto 


an  increase 


caadtet,  or  nenrty 


hold  on  Salvfdnjr  ImI> 


10,040 ;  or 
light. 

iiooldeai.-'Ao  onqntry  was 
Danford  Thomas,  at  the  Marylobooe  Otfootr'i  CWr%|  foln  ibi 
death  of  Mr.  John  Brooke  Goodman,  aMd  S,  «1m  ind  aalni 
as  aasistant  superintendent  to  the  C^eotral  TractJoii  Cfgm^ 
are  eon  tractors  to  the  Central  London  Hall  way »  now  in  mnaei  ef 
construction  between  Hammoremitli  wad  tiho  CUf,  Ho  «M 
omployeil  to  inspoct  tho  olaatilQal  liglrtfaK  npparatne  «eo4  li 
making  the  tine,  oot  occaelonaJly  ho  idaiitil  ibo  nmliiiMHi 
railway  On  the  afternoon  of  Wedooeday,  tbe  Isl  laoC.  bn 
the  Oxford  circus  Station  to  laalet  in  the  rtafljnrtMnl  of 
of  a  dynamo,  but  the  work  fa 

had  been  started  egnin,  and  was  going  ni  ihn  imlo  of  :flX> 
tiofu  a  minoto.    There  wore  two  other  parspni  bi  Ibn  ib 
apparently  neither  of  thoao  oonld  exactly  nooosnl 
which  happened.    They  foddenly  hoard  « 
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then  saw  Mr.  Goodman  fall.  He  was  at  once  placed  in  a  cab  and 
conv^ed  to  the  Middleeex  Hospital.  But  he  was  already  dead, 
and,  indeed,  could  not  have  survived  for  more  than  a  very  few 
minutes.  There  was  a  deep  cut  on  the  forehead,  and  the  base 
of  the  skull  was  severely  fractured,  while  a  small  bone  of  one  of 
the  arms  was  broken.  The  Coroner  expressed  the  opinion  that  in 
all  probability  the  deceased  had  come  in  contact  with  the  moving 
machinery,  and  had  been  struck  first  in  front  and  then  behind  in 
rapid  succession.  The  jury  returned  a  verdict  of  accidental  death. 
■eoles. — The  Electrical  Engineer  reported  at  the  last  meeting 
of  the  Town  Council  as  follows  :  "  Buildings— Great  progress  had 
been  made,  the  brickwork,  with  the  exception  of  the  chimney, 
being  almost  completed.  The  ironwork  for  roof  is  to  be  delivered 
Uiifl  week.  The  architects  have  expressed  a  wish  that  the  chimney 
should  be  allowed  to  stand  three  weeks,  half  of  which  has  elapsed, 
to  ascertain  whether  there  is  any  signs  of  settlement.  Plant — I 
have  visited  Messrs.  Johnson  and  Phillips's  works  at  Charlton, 
near  London,  and  should  anticipate,  from  inspection  of  the  plant, 
that  delivery  will  take  place  about  the  end  of  July.  I  have  also 
inspected  the  engines  at  Messrs.  Browett-Lindley's  works,  and  find 
that  good  progress  has  been  made  since  my  last  report.  They 
shonld  be  ready  within  two  months.  Mains — Messrs.  Glovers  have 
completed  the  manufacture  of  practically  all  the  mains,  and  I 
shall  test  them  at  their  works  this  week.  Mainlaying  will  begin 
direcUy  after  Whitsuntide,  and  will  not  occupy  more  than  a  month. 
From  the  general  condition  of  the  plant  at  the  various  manufac- 
turers* works  I  should  anticipate  being  able  to  supply  current  by 
the  end  of  August,  unless  special  circumstances  arise.  Tenders 
were  snbmitt^  from  firms  willing  to  undertake  the  wiring  of 
premises  in  the  borough."  The  Town  Clerk  reported  the  applica- 
tions which  had  been  received  by  him  from  persons  desirous  of 
having  a  supply  of  electricity.  It  was  resolved  that  the  electrical 
engineer  be  instructed  to  submit  an  estimate  of  the  cost  of  laying 
tdditional  mains  for  private  and  street-lighting  in  various  streets. 
BmmOngn, — The  special  committee  appointed  by  the  Town 
Council  to  consider  the  Hastings,  Bexhill,  and  district  light  rail- 
ways have  received  terms  proposed  by  the  promoters  of  the 
Hastings,  Bexhill,  and  district  light  railways  (electric)  scheme 
for  the  advantage  and  protection  of  the  ratepayers  and  public,  and 
been  in  negotiation  witn  them  thereon,  the  result  of  which  is  that 
the  promoters  are  prepared,  subject  to  the  approval  of  the  Light 
Railway  Commissioners  and  the  Board  of  Trade,  to  incorporate 
provisions  in  the  order  agreeing  to  contribute  £5,000  ifor  street 
widening,  eba  After  a  lengthy  debate  the  matter  was  referred 
beck  for  farther  consideration.  The  Public  Lighting  Committee 
have  had  before  them  a  communication  from  tne  Local  Govern- 
ment Board  with  reference  to  the  application  of  the  Council  for 
lanction  to  borrow  the  sum  of  £58,000  required  for  the  purpose  of 
the  undertaking  of  the  Hastings  and  St.  Leonard 's-on  Sea  Electric 
light  Company,  Limited,  requesting  that  the  Board  may  be 
faimished  with  {inter  alia)  a  copy  of  a  report  by  a  competent 
flogineer  and  valuer  upon  the  works  comprised  in  the  undertaking, 
iodnding  particulars  of  the  age,  condition,  efficiency,  etc.,  of  the 
several  works  and  plant,  and  they  recommended  that  Mr.  P.  M. 
B.  GrenviUe,  of  19,  Old  Queen-street,  Westminster,  S.W.,  who 
had  been  recently  consulted  by  the  borough  engineer  in  connec- 
tion  with  the  installation  of  the  Corporation's  works  at  Water- 
works-road, be  instructed  to  make  the  necessary  report,  and  that 
tbe  company  be  requested  to  afford  him  all  necessary  facilities  for 
the  parpose.  It  has  been  decided  to  ascertain  whether  the  Local 
Government  Board  would  accept  Mr.  Grenville's  estimate. 

K9W  tane. — The  list  of  the  Great  Northern  and  City  Railway 
Company  opened  on  June  6  and  closed  on  June  9.  The  present  is 
to  ianie  of  £780,000  in  4  per  cent,  preferred  ordinary  "A"  £10 
ihares  at  par  and  of  £780,000  in  5  per  cent,  deferred  ordinary 
"  B "  £10  shares  at  par.  The  prospectus  states  that  the  Great 
Horthem  and  Citv  Railway  (about  three  miles  in  length),  in  direct 
eonnection  with  tne  Great  Northern  Railway,  will  afford  a  short 
thnmi^h  communication  between  Finsbury  Park  Station,  where 
the  Tarione  suburban  lines  of  the  Great  Northern  Railway  con- 
Tsi|i;e,  and  Moorgate-street,  in  the  City  of  London.  This  railway 
ii  to  be  provided  with  three  intermediate  stations.  The  motive 
power  will  be  electricity  ;  but  the  railway  will  differ  from  other 
fliaetric  railways  in  that  both  tunnels  will  be  16ft.  in  diameter, 
sod  will  take  the  Great  Northern  Railway  Company's  heaviest 
nbarbaa  trains,  consisting  of  11  vehicles,  with  a  seating  capacity 
of  600  paseengers.  The  company  has  entered  into  a  contract  for 
tiie  amount  of  the  share  and  debenture  capital  of  the  company 
wifeh  Messrs.  S.  Pearson  and  Son,  Limited,  of  Westminster,  who 
have  recently  completed  the  Blackwell  Tunnel,  for  the  constrnc- 
MoD  and  equipment  of  the  railways  and  works  in  accordance  with 
the  company's  Acts,  including  land,  buildings,  rolling-stock, 
etoctrical  installation,  motors,  etc.,  with  all  parliamentary,  legal, 
«igineerinfCi  administration,  and  other  liabilities  and  expenses 
wliafeeoever  during  construction,  including  the  payment  of  interest. 
It  will  be  noted  that  the  contractors  assume  all  nsks  of  compensa- 
tioD  and  damage  by  tunnelling  or  otherwise,  and  that  the  company 
win  enter  upon  a  completed  line,  fully  equipped  with  rolling-stock 
nd  in  working  order. 

LeeAh — At  a  meeting  of  the  Parliamentary  Committee  of  the 
Corposation  on  the  2nd  inst.,  the  provisional  order  which  has  been 
'     ~  ed  reli^iag  to  the  purchase  by  the  Corporation  of  the  under- 
;  of  tbe  Yorkshire  House-to-House  Electricity  Company  was 
The  Corporation  have  to  pay  stock  bringing  in  5  per 

I  on  tne  capital  properly  expended  by  the  company. 

i  was  expressed  that  a  term  of  40  years  was  allowed 
lor  (be  zepejnnent  of  the  money  to  be  borrowed  for  the  purpose. 
TUl  tann  of  icpayment  is  a  much  longer  term  than  has  been 
gieoled  to  mmnj  ouier  corporations  in  regard  to  the  institution  of 


electric  lighting.  The  Local  Government  Boatd  at  first  proposed 
to  allow  only  30  vears  for  repayment,  but  upon  further  representa- 
tions being  made  to  them  they  extended  the  term  for  another 
10  years.  An  advantage  of  proceeding  in  this  case  by  a  pro- 
visional order,  and  not  by  a  private  Bill,  was  that  in  that  way  the 
risk  of  a  poll  as  to  the  propriety  of  proceeding  with  such  Bill  has 
been  avoided.  It  is  well  known  that  the  Sheffidd  poll  cost  over 
£1,000.  The  City  Council  at  a  recent  meeting  decided  to  extend 
the  electric  tramways  to  the  Headingley,  Chapeltown,  Hunslet,  and 
Dewsbury  road  sections,  and  Dr.  Hopkinson,  consulting  electrical 
engineer,  of  London,  under  whose  charge  the  Kirkstall  and 
Roundhay  sections  were  laid,  was  engaged  to  carry  out  the  work. 
The  Tramways  Committee  met  yesterday,  says  the  Leeds  Mercury 
of  the  7th  inst.,  and  had  a  consultation  with  Dr.  Hopkinson,  and  an 
Electrical  Sub-Committee  was  appointed  to  confer  with  that  gentle- 
man with  regard  to  the  enlargement  of  the  generating  station,  the 
necessary  engines,  and  other  details.  Estimates  will  shortly  be 
obtained,  and  the  work  will  then  be  proceeded  with  without  delay. 
Alarm  has  occasionally  been  caused  by  the  breaking  of  a  guard- 
wire,  but  the  single  wires  which  were  at  first  in  use  are  now  being 
replaced  by  three-strand  wires,  which  will  be  much  more  durable. 
Leeds  has  had  no  experience  of  the  breakage  of  the  trolley  wires, 
which  are  four-tenths  of  an  inch  in  thickness,  but  a  model  of  an 
apparatus  was  exhibited  to  members  of  the  committee,  the  object 
of  which  is  to  prevent  accident  to  life  or  limb  in  the  event  of  an 
overhead  wire  breaking,  by  automatically  shutting  off  the  current. 
The  apparatus,  for  which  a  provisional  patent  was  obtained  last 
month  by  Mr.  Ralph  Bostock,  licensed  victualler,  and  Mr.  Frank 
Arthur  Cheetham,  silk  spinner,  Brighouse,  is  attached  to  the  poles, 
and  it  is  claimed  for  it  that  as  soon  as  a  wire  breaks  the  current 
between  the  poles  is  shut  off.  Mr.  Hannam  (the  chairman)  and 
other  members  of  the  committee  thought  favourably  of  the  inven- 
tion, but  suggested  to  the  patentees  that  it  should  be  tested  with 
trolley  wires  of  the  same  thickness  as  those  in  use  in  Leeds,  a 
suggestion  which  they  decided  to  adopt. 


PROVISIONAL  PATENTS,  1898. 


May  31. 


122e0. 


12880. 


18888. 


18837. 


18841. 


Improyements  in  fittings  for  gas  and  eleetrie  pendant 
lamps  and  the  like.  John  Morris,  jun..  Strange  way's 
Hotel,  Evershot  Station,  Dorset. 
18801.  Improvements  in  qnadmplez  and  mnltiplez  telegraplij 
and  to  apparatus  for  nse  in  oonneotion  therewltlL 
Sidney  George  Brown.  9,  Queen's-road,  Bournemouth. 

Improvements  in  or  oonnected  with  aieotrieally^drlven 
vehieles.  Charles  Jeantaud  and  Wenceslas  Camile 
Rechniewski,  47,  Liucoln's-inn-fields,  London. 

Improvements  in  tOlemotor  apparatus  lor  worldag 
steering,  telegraphing,  indieating,  and  other  apparatus 
firom  a  distanoe.  Andrew  Betts  Brown,  121,  West 
George-street,  Glasgow. 

An  improved  ABC  transmitter  for  taiegraphie  pus 
poses.  William  Milner  and  Charles  Clement  Vyle,  23, 
Southampton -buildings.  Chancery-lane,  London. 

Mnltiplez  and  duplex  printing  tOIegraph.  Albert 
Silbermann,  111,  Hatton -garden,  London.  (Complete 
specification.) 
18808.  Imiprovements  in  insulating  means  for  Oleotr^o  fnmaoes. 
William  Lloyd  VViBe,  46,  Lincoln's-inn-fields,  London. 
(The  Aluminium-Industrie  Aktien-Gesellschaft,  Germany.) 

June  1. 

18818.  Improvements  in  seoondary  batteries  or  eleetrle 
aeoumulators.  Frank  King,  47,  Lincoln's-inn-fieldSy 
London. 

18381.  Improvements  in  Oleotrie  batteries.  Edmund  Edwards, 
65,  Chanoery-lane,  London,  (Philip  Albert  Emanuel* 
United  States.)    (Complete  specification. 

18388.  Improvements  in  Oleetrie  batteries.  Edmund  Edwards, 
65,  Chancery-lane,  London.  (Philip  Albert  Emanuel* 
United  States.)    (Complete  specification.) 

18883.  Improvements  in  eleotrio  batteries.  Edmund  Edwards, 
65,  Chancery-lane,  London.  (Philip  Albert  Emanuel, 
United  States.)    (Complete  specification). 

18885.  Improvements  in  apparatus  employed  in  wlrelefls 
tOIegraphy.  Guglielmo  Marconi,  24,  Southampton- 
buildings,  Chancery-lane,  London. 

18386.  Improvements  in  apparatus  employed  in  wirOless 
telegraphy.  Guglielmo  Marooni,  24,  Southampton- 
buildings,  Chancery-lane,  London. 

18347.  Improvements  in  eleetrio  railways  or  tnunwaya. 
Josef  Julian  Steinbaoh,  Birkbeck  Bank-chambers, 
Southampton-buildings,  Chancery-lane,  London. 

18349.  Improvements  Sn  mlenq^hones.  Siemens  Bros,  and  Co., 
Limited,  Birkbeck  Bank-chambers,  Southampton-build- 
ings, Chancery -lane,  London.  (Siemens  und  Halske  Aktien- 
Gesellschaft,  Germany.)    (Complete  specification.) 

18360.  Improvements  In  eleetrio  alarms.  Siemens  Bros,  and 
Co.,  Limited,  and  Julius  Bbel,  Birkbeck  Bank-chambers, 
Southampton-buildings,  Chanoory-lane,  London.  (Com- 
plete specification.) 

18351.  ImprevamsBts  in  portalds  tOlegmphlo  appamtns. 
Siemens   Bros,    and    Co.,    Limited,   and   Julias   '&bA^. 
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Blrkbeck    Bank  -  cbftmt>er»,    Southampton  •  builditij^s, 
Cbanoerylmnei  London.     (Complete  specification,) 

Iiiiproveraotita  la  csA'ins  or  meolianlBm  for  reverat&ff 
proiMlIora  of  atAamahipa,  oleatrlc  laiuiGbes,  road 
v6lileloa«  or  any  otbor  kind  of  maehlnory  roqnirlnip 
leTOxao  motion.  1  ter^hun  Bowmar^  355,  Earlslield  road^ 
Ix)ndofK 
Improvomoiita  In  portable  eleotilo  lamps  for  nao  In 
mlnoa  and  otlior  plaoea.  Sydney  Ferrb  Wnlkor,  Cardiff 
Eltjrtiicui  En^Mneerirji^   Works,  Severo-road,  Cardiff. 

18423.  Improvomontv  la  elootrio  awltohcs.  Albert  Vandam 
Aiiii  'l'lnnmi>i  Herbert  Marsh,  322,  Hif^h  Holborn,  London. 

18t31.  Improvemonts  la  apparatoa  for  the  prod  notion  of 
oioctrlolty  tn  raitway  earrlagea  and  other  Teblcloa. 
Kdwin  Jamee  ^ronton,  of  the  tirm  of  J.  Stono  and  Co., 
77,  Chancery- lanOj  London.  (The  UouJd  Coupler  Com- 
|iany,  United  State#.) 

lt43T.  Improvementa  la  or  rolatlag  to  oleetrlo  arc  lampi, 
Charlei^  Olivet,  31,  Southacnptonbuildin^s,  Chancery- 
lane,  London. 
Appfcralnt  for  Indleatlog  leakages  or  eaoapes  of  onrroot 
from  olootrio  oonduotora.  Martin  Kallmann,  1^, 
Southampton- buildin^^,  Ctiancery  lane^  London, 
Jl  NE  3. 

A  new  or  ImproTCMl  hub  for  generating  eleetrlolty  for 
nao  with  volooipodoi  aad  other  Tehloles.  John 
Eagluh  PreAU)n  and  Benjamin  Wharton,  27,  Martin'^- 
lane.  Cannon  street,  London, 
Improvements  In  and  relation  to  *'  fenders "  for 
el«ctrloal  and  othor  tramoara*  mot  or  oars,  and  aaoli 
like  vehloloa.  John  Willtam  Tovrle,  9,  Westlaad  row, 
DjbUn. 
tSI71*  ImproTomeats     la    oleotrloally  -  propelled     motoroarm. 

J^c-  nice  Coudal,  47,  Lincoln's  inn^tielde,   London. 
18511.  ImproTootents  In  or   relating   to    Inoaadesoont  olootrio 
lamps.     Otto  Riebcnsahm,  Joseph  Pleicbati,  Han?  FHedo^ 
bor^,  and  Ernest  Kru^er,  322,  High  Holborn,  London. 
June  4. 
18&62,  ImproYomoats   la   or   relating   to   oloetrto  motors  and 
the    traasmtssien     of     power    therefrom.       Fawcott, 
Preston,    and     Co.,     Limited,     ^nd     i'harle*     Alphonpo 
Matthey,  55,  Chancery  lane,   London, 
ImpFOvamonta    la    the    manufacturo    of    coaduits    for 
eleotrio  cables   or   oondactors   and   la  the  method  of 
secnrlng    the    sold    cables    or    ooaduotors     therein. 
Frederic  Chie«>man  and  bidney  Chieamao,  55,  Chanoory- 
lane,  London. 
Luaarla  olootrio    oyelo    oad   earriogo   lamp.     StafTord 
Go«ifrey  Hamilton,   15,  lJp|.ier  Montagu  street,  Montagu* 
#f|uare,  London. 
ImproTsmoats  In  oleotrleal  flriag  keys.  Charloe  Ambrofe 
McEvoy»     24,     Southampton-buildings,     Chancery  Ian e^ 
LoadoD. 


1S«3«» 


18440. 


18461, 


1S880. 


1M#4. 


18IM»6. 


SPECIFICATIONS  PUBUSHED, 

1897. 
lISMk*  Switoh  for  ooatrolllag  ftom  a  dlstoaoo  olootrio  motors 

for  working  gnos,  hoists,  projectors,  oranes,  capstans, 

or  other  oleotilcaUy -ope rated  apparatus.     Marline/. 
11^940.  Applloatioa  of  olootrlclty  to  the  working  of  artillery, 

M.irtines.       (Date     claimed     under     I-atenbs    Rule     19, 

May  10,  1807.) 
IMid.  Kethod  of  arrant  ing   the   colls  of  a  sot  of   olootrloal 

roslsfanoos   and    mean  a   for    moalpnlatlng  the  same. 

1408A,  Bioaas  for  prodaoing  ooattaoons^otirroat  ollocts  from 

altornating  eleetrlc-oiirrOBt  goaorators,     Bebreod. 
14188.  Xloctrio  are  lamp«.     Worsley. 
14f8a,  Aitoraato^onrrent  motors.     Soames. 

1M87.  ifothod   of  oereotlng  moltlplejc    tolographlo    aad    tolo- 
phoalo  oommnnicailoa  aad  apparattis  for  that  pnrposo, 
Imray.      {La  .Socu't*'  Anonym©  j*oiir  la  Tfansini^fticin  de 
la  Fotco  i»ar  I  Elcctfioit^.) 
18717.  Coatrollsrs  for  eleetflo  motom.     Short. 
87484,  Motbod  of  and  moaos   for    regulation   of  all«rA*tlaff- 
ouiront  aystems.     The  Brittuh   Thomson  Hooston  Com- 
puoy.  Limited.     (StemmoU  ) 
38718.  Maohlao  for  aarlacing  aad  polishing  rolls,  particnlorly 
the    roUs    Of    rolling    ml  Us    worked    by    oa    eleotrio 
motor.     Broilenbach  and   Brei ten  bach. 
88817.  XlootrloiUly-opotatad  oloeks,     Rurk. 

1808, 
8881*  Dotthla  oro  lamps.     Mathioeon, 
8888.  OoBsimotion  of  apparatna  tor  prodaoing  aad  rooolTlag 

ftortdaa  oleetrlo  wave*.     Uucrotet. 
8888,  Ineandsaoont  sleoUio  iampo   and   proeoaoos  for  maatt- 

f^Mtariag  them*     V'oelker. 
8888.  OttAdnotors  for  8lM«tto  y»ilip«fs.    WhUo,    (B«aUm*/ 
8888.  Bootrio  light  dsoorstlOBii    Pollock. 
8I18*  Oonorators  for  olootrioal  Igniters  la  gas  or  Uks  oaglnoa. 
McJntiortwx, 


TRAFFIC  RECEIPTS. 


IdYSilpool   Orsrhoad  Railway.— The    traAe    fC8ip8a] 

week  ended  Jane  5  wore  £1,H69,  as    oompafw]  wli^ 
same  week  of  1H97.  being  an  increase  of  £615. 

Birmingham  Tramways, —The  irafSo  roo8i|}ta  lor 
endinff  June  4  were  £4,199.  !(}«*  CkL,  as  oomportd  wt 
19^.  2I.  for  #am6  week  in  1997,  boini;  an  iaersi—  ol  Mil 

Dover  Traaiwaya. — The  traffic  reoefptii  for  tb8 
May     2S     were    £147.    U.    2d.     Tho  total  r«)8l|ita  for 
1898  are  £2,357.  Oe.  3d.     The  mileage  opoo  at  pi^itai    '    ' 

Bristol  Tramways, ^Tho  traffic  returnji  for  II18 
June    :i  were   £3,717.   3e.   Dd.,    compared  witli    £S;MI. 
for  ramo  period  of  la«it  year,  beinj^  an  increase  of  JCU1S&&*  i 

Soath  Staffordahlro   Tramways. --The  traffic   rttatBij 
week   ending    June  3  were    £869.    178.  6d,,   as 
£617.  14a.  ind.  in  same  week  of  1897.     The  a(;|friKm8*  i 
the  year  are  £i:),315.  ihi.  Od.,  as  SKauist  £I3,lfMv  98.  llCI 
cam©  period  of  the  previoui  year. 

City  oad  South  I«oadon  Railway. --Tho  rotarng  for  %km 
endoiJ  Juno  5  were  £.^^V^,    compared  with   £94«$  for 
1897,  beinf?  an    increase  of  £4.     The  total 
year  amoant  to  £1^3,627,   comparod   with 
period  laat  year,  beini;  an  increase  of  £292. 

Dnblln  S.D.  Tramways.— The  traffic   ra88i|>ti 
ending     June     3     were     £817.     la*    Hd., 
£578.  6s,  Od.   in  the  correepondlncf  week  in 
beinjs  an  increase  of  £238.    15e.   M.     Tbo  D«ab8r  ol 
carried   was  113,193  in   1898  and   »7,ti82  in  18i7.     Tbg'i 
returns     up  to   date  are    £10,315.  ii.   ICd.,    as 
£10.(J27.  17s.  7d.  last  year,  beinf?  a  docrsaso  of  £813. 
milea{;;o  open  la  the  same  as  last  year— vU,*  8  oiilos. 


i  roogiMi  for  t^l 
£23,W  te  iIm  ■ 


COMPANIES*  STOCK  AND  SHAIB  LBT. 


Birmingham  BlMtrte  Supply  Goamanr  I 

brtUsh  Electric  Tricil<»D.  Um(t«d.  Ordinary,  2«o«.  t>30.neo' 

1  p.c.Cm  P(.,^,tiOl-4O,O«X»(lMJitjCt.l0agin.,iJlpd| 

Briuh  Coin|>iiijy,  Oraiomry 

—  NoQ.  Cum  ,  6  p«f  mhI.  Prsf.  .... 

i4  psrcwnl.  Dtbeoturt  Slock  .... 

«I  p«r  c«ot.  Xiid  D«b«aiQn  Stock, 

C«lLeQd«ri  Cflble  Ooospaajr.  I>«b«&tttnt . . 

—  OtdliiMy .,...,*. 

Central  Loodoa  Raitira|r,  Orllasfy  


1  •«  »• . «  *•  *«' 


Prel  Half-Shans. 


CbAitng  Cr«««  sod  Strand ..#..*.....,...  .., 

l^parcanL  Cum.  Pnt     * •♦-...,, 

Cheboft  Kiectrtdty  CooipaDf ....•«.,... 

llperosQt.  DeMDturtt  ^..^ ..-. 

Clt7  of  London,  Ordinary 

Pro?.  Cert  90,oni40o,ogo ,„,.*,... 

e percent.  Cumulntlrt  l*rrf. 

6  per  cent,  D«b«tilurt  Sloek  *....*.,. 

City  fttid  aontb  London  k«Uvaf ,  CcosoUdstsd  IXNiaary  . 

Ordloaty *— *• m«»< 

4  per  oesL  D«betttitfa fltocfc   ..••., *...••. 

ipereent.  Prsf.  8h«««    .......,,,,,.,..... r 


ft 
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Gouuty  ol  London  aDi*Brttah"proTlB^al  ddi^«  Ofdhtirj 

«  p«r  cent.  Ciun.  Fm. 

Cromptou  Bad  Co.,  7  per  oeol.  Ouia.  Pref. 


'  &  per  oeot.  Debentitrvt 
CryiUl  FAJjice  District,  Otdlo* 
Prelereooe  b  per  cent. 


LHlacT 


SdlMn  sod  SwAfl  Unllcd  OnUaary 

'- ft  per  ostil,  IHbSBliirM  .... 

^  4  per  ceiQt.  Deb,8loGk,  Med 

jiaiQuadwna'  IMtteUy  Oeti^ ,  Ltd.,  Ofd.  SlMiit.  1 17,188'  '  8 
llsetrteCoatlriolleo«Uad»ed .., 8 


«p«roiDttap.  ittMoti  Deb...  ., 

Kij»i»r«'i  copper DapoeiUuf........ 

SIoi  nre  i  W  Ire  Coaipaoy • . . , 

W,  T.  Ueuley'i  Telampfa  WorH  OrdtSSiy  , 

7  per  oeot  FteiNreoes 


««•*•*  ** 


*•••*••«• 


osaelo-uoue  Gompanf, 
7  per  eetsl.  rrefe 


Sosae 


vOrtflaari'. 


Isdla  Kabber  uid  Ontta  fer«^  Wothi  .  * 
44  E»er  oen  t  tiebeotttisi     ....... 

C«iDiiikgtoi]  ftud  Kuiahtebrtdge  Ordlaaiy.. 
0  per  cetit.  I'ref. 


rtoMappIr,  Ordlasry  .,...,,..,....,„,..... 

MelropolllaallsaMwtopplf.  Limited.  CidkMfly . 

«— U  per  esal,  tint  Mo 


KelloosltsSplioas,  Otdlaery  

8  per  etat.  Can.  fifitPrel .•...,.... 

— ^—  8  per  eeal.  Cms.  Seoeod  Ptfi... *.*«•*•  «**r*#* 

ft  per  eeiif.  Itea.  Oaa,  Tklfd  Pfif-  ............ 

U  peroeet.  l>eO.  8locfe. Bed. .«...., 

KoUlDC  lllll  Cowpaay    ,. .^•,.. 

Octeolal,  LUatted,  dftl  iksfse   ..,.,..  ^». ...— ..^ 

gftftkaree 


g4&ekaree  ..... 

Ofteatal  Telepkooi  sad  I 
goyel  gl«iutoal  OeoMSoy  «C  Mo 
—  4|  Mf  sssi.  ynsi  8hstw 
8Qaih  Losdoa  lleotr'c  ftappjy,  t*rdbi«»  ^.. ,. 
I  aad  faU  Mtli.  Uiuiled.  OMIasiy 


r  pw  east.  Pret 

4  per  ««nt  £»eli.  Mloct,  8«d. 

Tilegra»h  Ceaetnic< 

Wsfterioo  ead  City  ILeUwayrOfdlaity  2X^211212! 
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NOTES. 


Continental  Telephona  Bates.— Tb a  new  t&nS  of 
mte®  between  Bruesets  or  Antwerp  and  Cologne  or  Diisael- 
dorf  is  fixed  at  2b.  for  a  conversation  of  three  minutes,  and 
at  la.  between  Yer?iers  and  the  Utter-mentioned  town. 

Sooiet^  of  Arts. — We  would  remind  oar  readers 
that  the  conversazione  of  this  society  will  be  held  at 
the  Natural  History  Museum,  Cromwell-road,  S.W.,  on 
Wednesday  next,  22nd  iiiat.  The  reception  by  Major- 
General  Sir  Owen  Tudor  Burne,  aC.I.E.,  K.C.SJ,,  chair- 
man, and  the  other  members  of  the  cotincil  will  commence 
at  9  p.m. 

Cable  iQtemiptiDEis. — The  Eastern  Telegraph  Com^ 
pany  informs  n^  that  the  cable  between  Mozambique  and 
Lorenzo  M&rquez  became  intermpted  in  the  early  part  of 
this  week.  As  the  cable  between  San  Thome  and  Loan  da 
has  been  interrupted  oS  the  mouth  of  the  Congo  since  the 
3ni  inat*,  this  last  interruption  cuts  off  all  telegraphic  com- 
mnoication  with  South  Africa.  It  is  hoped  that  the  cable 
will  be  restored  in  four  days. 

Fliysioal  Society*— At  the  meeting  of  the  above 
society  at  the  rooms  of  the  Chemical  Society,  Burlington 
House,  at  5  p.m.  on  Friday,  June  24,  the  following  papers 
will  be  read  and  discussed  :  (I)  Exhibition  of  an  Apparatus 
illustrating  the  Action  of  Two  Coupled  Electric  Motors, 
by  PrtDf,  Carus -Wilson.  (2)  Exhibition  of  Weedon's 
Expansion  of  Solids  Apparatus,  by  Mr.  J,  Quick.  (3)  "  On 
the  Theory  of  the  Hall  Effect  in  a  Binary  Electrolyte,"  by 
F.  a  Donnan,  M,A,,  Ph.D, 

Electiiolty  In  Italy, — While  there  is  just  now  a  con- 
ler^Qce  of  a  JSnancial  group  in  Vienna  for  the  purpose  of 
forming  a  company  for  the  laying  down  and  working  of 
electrical  plant  in  Italy,  in  which  it  appears  the  Allgemeine 
Elektricitats  Qesetlschaft  is  participating,  we  hear  from 
Milan  of  the  formation  of  a  very  strong  syndicatef  consist* 
ing  of  prominent  Vienna  and  Berlin  houses,  for  the  same 
purposes.  The  seat  of  the  company  to  be  formed  by  the 
latter  is  Milan,  and  we  are  informed  that  they  are  sure  of 
the  contract  for  the  lighting  of  Bologna. 

The  Royal  Society,— -At  the  annual  meeting  of  the 
Boyai  Society  for  the  election  of  Fellows,  held  on  Tuesday 
in  the  society's  rooms  in  Burlington  House,  the  following 
were  elected  Fellows  of  the  society :  Henry  Frederick 
Baker,  M.A*,  Prof.  Ernest  William  Brown,  Dr.  Alexander 
Buebao,  M.A.,  Sidney  Frederic  Harmer,  M.A,,  Arthur 
Liater,  F  L.B.,  Lieut.-General  Charles  Alexander  McMahon, 
Pirof.  William  Osier,  M.A.,  Hon.  Charles  A.  Parsons,  M.A., 
Pfot  Thomas  Preston,  M,A.,  Prof,  Edward  Way  mouth 
Beid,  M.B.,  Alexander  Seoit,  M^A ,  Albert  Charles  Seward^ 
H.A.,  William  Ashweli  Bhenstone,  F.LC,  Henry  Martyn 
Taylor,  and  James  Wimshurat. 

San  IIdefonso-Tlalnepantla.^The  Westinghouse 
Electric  and  Manufacturing  Company  has  closed  a  contract 
for  20  300-h.p.  two-phase  generators,  with  switchboard  and 
transformers,  for  the  San  Ildefonso-Tlalnepantla  transmis- 
iion  system,  near  the  city  of  Mexico.  The  current  is  to  be 
ntiliaed  for  Hgbting  and  power  in  the  city.  The  generators 
are  to  be  direct-connected  to  waterwheels.  Transmission 
will  be  three*phase  at  32,000  volts.  The  terms  of  the  con- 
tract call  for  ita  completion  by  March  1,  1899.  The  intro- 
duction of  so  large  an  installation  of  American  apparatus 
marks  a  long  step  forward  in  the  electrical  development  of 
the  abundant  sources  of  water  power  in  Mexico* 

Two  Hnndred  and   Twenty-IToIt  Iiamps.— Mr. 

X  C.  Fiah  aeods  to  the  Elecimal  Efigineer  of  New  York 
lome  details  of  the  high^ voltage  lamps  prepared  by  the 
Shelby  ELeetiic  Company,    In  thii  incandeicent  lamp  a 


flashed  filament  is  employed  ^  this  filament  is  long,  and  ib 
wouud  in  four  complete  turns.  Three  of  these  are  anchored 
to  a  small  glass  stem  rising  from  the  base  of  the  lamp.  In 
the  tests  made  by  the  Shelby  Electric  Company  it  has  been 
demonstrated  very  thoroughly  that  a  paste  connection,  or 
deposit  of  paste  on  the  anchors,  cannot  be  satisfactorily 
used  in  a  high-voltage  lamp,  as  the  carbon  is  necessarily  so 
thin  that  the  least  amount  of  oxygen  permitted  to  enter 
the  lamp  will  certainly  destroy  it  This  has  also  necessitated 
the  use  of  platinum  wire  for  anchors.  The  Shelby  Electric 
Company,  it  may  be  added,  have  produced  for  experimental 
purposes  a  number  of  &00-volt  lamps, 

liiterary  Hash.— It  is  difficult  at  all  times  to  arrange 
the  articles  in  a  technical  paper  so  that  the  illustrations 
coincide  in  position  to  the  references  with  them  in  the 
text.  Failure  to  secure  thle  often  gives  the  reader  trouble 
unless  a  complete  system  of  footlinea  is  adopted.  Our 
French  contemporary  UBledrwim  in  its  last  issue,  however, 
gets  into  trouble  over  its  composition,  even  without  illus* 
trations.  Thus  we  were  glancing  over  a  description  by 
M.  Andreoli  of  his  new  o^oniser  when  we  suddenly  came 
on  some  unintelligible  paragraphs.  After  some  time  we 
found  they  had  strayed  out  of  an  article  on  the  rapid 
determination  of  the  efficiency  of  tianaformers*  But, 
again^  this  article  was  not  complete,  as  other  parts  had 
also  run  over  into  a  description  of  the  electric  incandescent 
lamps  devised  by  Dr.  Auer.  A  prize  ofered  for  the  best 
rendering  of  these  two  pages  would  give  interesting  results. 

Paris  Cabs,— The  Paris  correspondent  of  the  DaUy 
Tel&gvfifh  BxinoMXizm  that  horseless  vehicles  hereafter  in  tended 
to  ply  for  hire  in  the  streets  like  the  ordinary  cabs  of 
commerce  are  now  undergoing  trials  by  the  authorities. 
Thirty  an  torn  o  tors  have  been  entered  for  competition,  and 
of  these  11  electric  vehicles  and  one  impelled  by  petroleum 
were  run  recently  on  a  long  journey  in  the  suburbs  at 
different  rates  of  speed.  The  same  cars  are  also  sent 
through  the  crowded  thoroughfares  of  Paris  from  the  Quai 
Michelet  at  Kevallois  right  away  to  the  Porte  Maillot,  the 
Champs  Elysdes,  on  to  Saint  Mande,  in  the  eastern  portion 
of  the  metropolis,  and  back  again.  This  midces  a  journey 
of  36  miles,  which  is  about  the  average  of  ordinary  cab 
trips  according  to  the  regulations  of  the  companies.  The 
experiments  are  to  continue  for  several  days,  and  a  great 
step  will  then  have  been  made  towards  the  proposed  intro^ 
duction  in  Paris  of  auto  mo  tors  as  conveyances  of  public 
utility. 

Finanolal  Gonslderatlons. — ^It  will  have  been  noticed 
by  our  readers  that  electric  light  shares  have  been  weak 
for  some  time  past.  There  are  various  causes  for  this,  but 
we  do  not  hold  with  some  writers  in  the  untechnical  Press 
that  the  new  Welsbach  electric  mantle  is  one  of  these* 
If  this  should  prove  to  be  anything  like  what  its  projeetort 
anticipate,  it  means  a  very  cheap  iUuminant,  but  our 
London  companies  are  now  also  able  to  supply  a  cheap 
light  in  competition.  One  of  the  chief  reasons  for  the 
slight  decline  in  value  of  the  electric  light  shares  is  the 
application  of  the  Marylebone  Vestry  for  a  provisional 
order  which  would  compete  with  the  Metropolitan  Com- 
pany. The  fear  is  that  if  this  is  granted,  as  appears 
likely,  other  vestries  will  follow  the  lead,  and  establish 
works  in  competition  to  the  company  already  supplying 
their  district,  The  provisional  order  for  the  Marylebone 
Vestry  comes  before  the  House  of  Commons  thia  week  for 
confirmation^  so  that  definite  news  will  soon  be  to  band* 

Mnnioipal  Electrical  ABSoelation. — At  the  busi- 
ness meetiog  for  members  and  associates  only,  held  on 
Saturday  last^  it  was  resolved  to  hold  the  next  convention 
Bristol,  and    Mr*    H.    Faraday  Proctor    was    elected 


in 


president*    Mr.  J«  H.  Bider,  of  Plymouth^  and  Mr,  0*  H, 
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CJofctam,  of  Hampstead,  were  elected  vice-presidents  ;  Mr. 
WQmahurat,  Halifax,  and  Mr.  J,  F.  C.  Snail,  Sunderland, 
being  elected  memberB  of  the  council,  and  serve  three 
yean.  Bailie  Maclay,  Glasgow^  and  Dr.  Panton,  Bolton, 
were  alao  elected  members  of  the  council,  each  to  ser?e  one 
year,  Mr.  6.  H,  Cottam  was  re-elected  bon,  treasurer,  and 
Mr*  W.  A.  Godfrey  hon.  auditor.  The  President  stated 
that  the  council  had  had  such  valuable  help  from  Councillor 
Pear9on,  of  Bristol,  that  they  found  with  extreme  regret 
the  fact  that  under  the  constitution  he  was  not  eligible  to 
serve  upon  the  council  during  the  coming  year^  and  with 
the  idea  of  retaining  his  valuable  help  and  his  great  know- 
ledge of  legal  matters,  it  was  considered  desirable  by  the 
council  to  ask  the  association  to  appoint  Mr  Pearson  as 
hon>  solicitor,  and  he  was  elected  unanimously.  The 
appointment  of  hon.  secretary  was  left  with  the  council 

Claotricity  in  Balk.— -The  municipal  authorities  of 
London  are  somewhat  needlessly  alarmed  by  the  recent 
repot t  of  the  Joint  Committee  on  Electrical  Energy.  After 
the  representative  conference  of  these  authorities  held  last 
Tuesday  to  discuss  the  telephone  question  had  disposed  of 
that  buaineaa,  it  proceeded  to  discuss  the  question  of  the 
supply  of  electricity  in  bulk.  The  following  resolutions 
were  passed  :  "  That  this  conference  regards  it  as  essential 
to  the  interests  of  London  as  a  whole  that  the  present 
purchase  clause  of  the  Electric  Lighting  Acts,  which 
appliea  to  defined  areas,  should  also  be  made  to  apply  to 
such  companies  as  propose  to  supply  electrical  energy  in 
bulk  to  the  whole  of  London,  without  regard  to  area/'  It 
was  further  agreed  ;  *'  That,  while  preserving  intact  the 
rights  of  the  local  authorities  with  regard  to  electric 
lighting  and  energy,  it  is  desirable  that  the  London  County 
Council  should  be  in  a  position  to  undertake,  if  it 
so  determine,  and  if  so  requested  by  the  local  authorities, 
the  supply  of  electrical  energy  in  bulk  for  the  convenience 
of  any  districts  desiring  to  be  so  supplied,  provided  they 
do  not  become  competitors  of  such  local  authorities/'  It 
appears  to  us  that  the  first  resolution  is  an  absurdity,  and 
the  second  not  needed. 

Inatitation  of  En  Sneers  and  Shlpballdera  In 
Sootland— (The  Sheffield  Cooferenoe).— The  summer 
meeting  of  the  above  institution  opened  at  the  Cutlers' 
Uall,  Sheffield,  on  Wednesday  morning  last,  under  the 
presidency  of  Mr.  George  Russell.  The  Lord  Mayor 
(Alderman  Franklin),  the  acting  Master  Cutler,  and  the 
local  reception  committee  formally  received  the  visitors, 
after  which  papers  were  read  and  discussed  until  the 
adjournment  for  luncheon.  In  the  afternoon  the  visitors 
had  an  opportunity  of  inspecting  the  works  of  Charles 
Cammell  and  Co.,  John  Brown  and  Co.,  and  Walker  and 
Hall  The  institution  dinner  took  place  at  the  Cutters' 
Hall  in  the  evening.  Thursday  morning  was  devoted  to 
visiting  the  works  of  Thomas  P'irth  and  Sons,  Vickera, 
Sons,  and  Maxim,  Joseph  Uodgers  and  Sons,  Map  pin  and 
Webb,  Samuel  Osborn  and  Co.,  and  Seebohm  and  Dieck 
stahl.  In  the  afternoon  a  visit  was  arranged  to  Welbeck 
Abbey.  In  the  evening  there  was  a  reception  at  the  town 
H  hall  by  the  Lord  and  Lady  Mayoress.  To  day  (Friday)  is 
^f  given  up  to  an  all-day  excursion  to  Bake  well,  lladdon  Hall, 
W  mid  Ohatsworth,  and  on  Saturday  the  visitors  return  to 

^^      Scothmd     Prof.    F.    W.    Hard  wick,    of    the    University 
^B      College,  is  the  honorary  local  secretary. 
^H  Eleotricity  In  Japan.  ^Prof,  I  Fujioka,  a    leading 

^^      authority  In  Japan  on  electric  subjects,  recently  delivered 

■  an  interesting  lecture  in  New  York  on  electrical  develop^ 
^K  ment  in  the  Flowery  Ijind.  Of  this  lecture  the  following 
^B      abstract  appears  in  the  Ftnanciai  News  :  "The  telegraphic 

■  system  in  Japan,  which  is  controlled  by  the  Government, 
^H     auapitimt  A«  W4  12,(^00  miles  of  knd  linos  and  588  of 

^. 


submarine  cables,  besides  the  cable  to 
miles  long.  The  number  of  messages  sent  in  a ; 
22,250,000,  while  the  traffic  with  foreign  eooauiei  i 
150,000  dispatches.    The  telephone  is  steadily  (nm 
favour.    The  ^rst  exchange  was  opened  in  1800, 
1896  there  were  540  miles  of  lines  and  3,232 
Nearly  all  the  larger  cities  and  towns  are  lighlad  bf ^ 
tricity,  and  in  Tokio  alone  there  are  mora  iImhi 
lights.     The  construction  of  electric  street  nilv^i  I 
kept  pace  with  the  development  in  other  bnuidMS  of 
triciil   industry*     In   Tokio,   which  has  a 
1,500,000,  there  are   only  two  working. 
Government  does  not  favour  harnessing  the 
although   30   companies   recently  arranged   to    take  < 
charters,  only  two  were  granted  licenses  to  carry  oa  t 
ness.    These,  however,  when  their  lines  are  < 
add  an  aggregate  of  400  miles  to  the  existing  traeka*' 

Street    Railway    Enirineers.— The   8k^ 

Journal  gives  in  this  month  s  issue  some  truths  al 
manufacturers,  or,  rather,  our  want  of  maim fafrtoi ran,  ( 
electric  plant  for  tramways  and  light  railwajrs  wkidt  siisiil 
be  carefully  read.     When,  however,  we  read  the  artklcita| 
ihe  same  issue  on  our  **  independent  ooosultiitg 
we  find  matter  for  criticism.     By  indepemleot 
engineers   we   in   England   mean   engineers   who  are 
associated  with  contractors,  not  but  that  there  say 
independent  contractors'  engineers.     Proceeding  to  i 
the  consulting  men  of  England,  our  contemporary  places  J 
Benjamin  Fowler  and   Sir  Benjamin  Baker  at  the 
with  about  12  lines  describing    their  careen.     We 
8ir  John   Fowler  is  meant.     Then  they  place  Mr  tL  1L\ 
Parsbnll,  who  undoubtedly  is  responsible  for  a  large 
of  the  design  of  the  traction  work  in  this  country,  boi  ii  ] 
the  capacity  of  a  contractor's  engineer.     Mr.  PanhaU 
47  lines  about  his  career.     After  this  we  get  a  fi^ 
English  engineers,  such  as  Mr.  Joseph  Kincaid  (of 
Kincaid,  Waller,  and  Manville)  and  Mr*  Alfred 
These  two  gentlemen  get  short  notices,  and  theo  Dr 
Hopkinsou,  the  pioneer  of  electric  traction  and  (be  < 
of  tbe  first  lines  both  for  light  and  heavy  worlc,  is  i 
with  five  lines.     Still,  Prof.  A.  B.  W.   Kennedy,  wki 
rcsponsihle  for  both  the  Waterloo  and  City  lioe  tad 
Central  London,  is  treated  even  worse,  as  we  are  only  i 
that  he  and  Prof.  Unwin  are  frec[uently  called  la  ( 
tion  on  electric  railway  enterprises. 

The  London  United  Tramway  Bill — TUis  Bdli 

now  before  the  Select  Committee  of  the  House  of  i 
The  evidence    of  Mr.   Clifton    Robinsoo,   tlie 
director  and  engineer  ol  the  company,  to  ibe  i 
worthy  of  notice.    As  reported  in  the  Tima^  be  i 
%!,  millions  of  passengers  were  carried  ofar  tl 
lines,  which  it  is  proposed  to  work  eledrically,  laat 
He  had  bad  considerable  experience  of  other  tiaiBway%  \ 
that  experience  Uught  him  that  the  introdoetioci  of  i 
traction  doubled  the  volume  of  traffic     He 
if  such  traction  were  introduced,  and  ihe 
sions  were  made  to  Hounslow  and  UaQWeD«  iW  \ 
would  carry  2S  millions  of  passeagecs  evaiy  year. 
experience  further  showed  that^  witli  ibe  adToat  of 
Lricity,  the  best  results  would  be  obtained  by  the  i 
of  fares  by  at  least  one  half.     The  fane  diargwi  oa 
men's  cirs  would  be  half  the  ordinaiy  faraa     As  iar  i 
knew,  there  had  never  been  aa  aeddsol  owmg  lo 
of  overhead  tramway  wirea    In  rrnse  nTamfnaifc 
Robinson  said  that  the  County  ConiicQ  had  al  piaa 
right  to  approve  or  negativo  the  use  of  eloeirie 
within  the  county  of  London.     The  eocBpaay  bod  n 
deputations  to  the  County  Conncflv  one  of  iba 
supported   by   the   Hammersmith   Vestry.     Hoii 


..^^ 
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unable  to  overcome  the  County  Councirs  ill-advised 
obBtnietion  to  a  popular  mode  of  traction,  the  company 
had  resolved  to  appeal  to  Parliament.  It  was  the  case 
that  the  company  proposed  to  substitute  the  Board  of  Trade 
as  the  controlling  authority  in  connection  with  these  matters 
for  the  London  County  Council. 

Beotrolysis  and  Electrolytic  Condnotivity  of 
Gertaiii  Substances  Dissolved  in  Uqnid  Ammonia. 

The  Journal  of  the  Chemical  Society  publishes  the  follow- 
ing abstract  of  a  paper  by  Mr.  Hamilu)n  P.  Cady  on  the 
above  subject :  "  The  dissociative  power  of  liquid  ammonia 
on  dissolved  substances  has  been  tested  by  determining  the 
dectrolytic  conductivity  of  the  solutions.  Ordinary  com- 
mercial liquid  ammonia  was  used,  its  determined  con- 
ductivity being  71  x  10~^.  The  presence  of  a  small  amount 
of  water  does  not  seem  to  have  a  measurable  effect  on 
either  the  conductivity  of  ammonia  alone,  or  of  solutions 
of  substances  dissolved  therein.  When  a  small  quantity 
of  a  soluble  salt  is  added  to  the  ammonia  the  solution 
becomes  an  excellent  conductor.  In  the  case  of  sodium  or 
potassium  salts  the  solution  turns  blue  during  electrolysis, 
bat  becomes  colourless  again  when  the  current  is  shut 
off.  When  a  current  is  passed  through  a  solution  of  an 
smmonium  salt  in  ammonia  there  is  a  violent  evolution  of 
gM  but  no  signs  of  a  blue  coloration.  In  neither  of  these 
eiperiments  could  any  evidence  be  detected  of  a  blue 
coloration  that  might  be  ascribed  to  the  presence  of  free 
smmonium.  When  a  current  is  passed  through  solutions 
d  salts  of  silver,  copper,  or  barium  the  metals  are  depo- 
ritsd  on  the  cathode,  but  there  is  no  sign  of  a  blue  colour. 
A  solution  of  sodium  in  ammonia  is  of  a  bright-blue  colour, 
snd  is  an  excellent  conductor.  There  is  no  deposit  on  the 
deetrodes,  no  gas  is  evolved,  and  the  blue  colour  is  not 
shored  by  the  passage  of  an  enormous  quantity  of  elec- 
tricity. If  only  a  little  sodium  is  present  the  colour 
baeomes  more  intense  round  the  cathode.  There  is  no 
polarisation  current.  Whilst  regarding  his  results  as  pre- 
linunary,  the  author  concludes  that  ammonia  seems  to 
possosn  the  power  of  dissociation  of  dissolved  substances 
to  as  great  an  extent  as  water,  and  in  most  cases  the  ions 
nsm  to  travel  even  faster  in  it  than  in  water.  The  work  is 
to  be  continued." 

Teleiihone  Conferenoe. — A  conference  of  the  repre- 
sentatives of  the  County  Council  and  the  various  London 
local  authorities  was  held  at  Spring-gardens  on  Wednesday 
Isst  to  consider  the  vexed  question  of  the  London  tele- 
{Aone  service.  Mr.  T.  McKinnon  Wood  took  the  chair, 
sod  claimed  that  the  gathering  was  the  most  thoroughly 
fspresentative  that  had  ever  met  together.  The  following 
issolutions  were  passed  :  (1)  "  That,  in  the  opinion  of  this 
oonference,  the  present  telephone  service  of  the  London 
sna,  as  supplied  by  the  National  Telephone  Company,  is 
both  inefficient  and  inadequate ;  that  the  charges,  as  com- 
pared to  those  made  by  the  same  company  in  the  provinces, 
see  much  too  high;  and  that  these  disadvantages  to 
London  are  largely  due  to  the  abandonment  by  the  Post 
Office  of  that  principle  of  competition  which  was  expressly 
adopted  prior  to  1892  for  the  protection  of  telephone  users." 
(2)  **  That  this  conference  views  with  alarm  the  action  of 
the  Post  Office  in  using  for  the  benefit  of  the  National 
Telqphone  Company  its  special  powers  as  to  the  break- 
ing4q»  of  streets,  as  instanced  in  the  recent  case  of 
the  CSonunissioners  of  Sewers  and  the  Post  Office,  and 
mges  the  Select  Committee  on  Telephones,  which  is  now 
atting  at  the  House  of  Commons,  to  preserve  intact  that 
cooAnl  over  the  streeto  which  has  hitherto  been  vested  in 
the  iwiidpal  authorities."  (3)  "That,  in  the  opinion  of 
this  coofarsnceb  the  telephone  service  is  of  such  general 
puUk  inpCNrtaooe  and  calculated  to  become  of  such  general 


benefit  that  it  ought  no  longer  to  remain  exclusively  in  the 
hands  of  a  trading  corporation,  but  to  derive  from  it  the 
greatest  good  at  the  lowest  cost,  and  worked  by  the  Gk)Tem- 
ment  as  part  of  the  postal  service  of  the  country."  (3) 
"That,  in  the  event  of  the  Post  Office  not  undertaking  a 
telephone  service,  it  is  desirable  that  the  local  and  central 
authorities  of  the  London  telephone  district  should  at  once 
combine  to  secure  an  efficient  and  cheap  municipal  tele- 
phone service."  It  was  also  agreed  that  Mr.  Benn  should 
lay  the  views  of  the  conference  before  the  Select  Committee 
on  Telephones. 

Cheaper  Telephones. — General  Webber's  evidence 
before  the  Parliamentary  Select  Committee  on  the  tale^ 
phone  question  covered  a  wide  field  Thus,  he  expressed 
the  opinion  that  the  enormous  capital  charges  of  the 
National  Telephone  Company,  due  to  watered  capital, 
effectually  prevented  them  reducing  their  charges  to  any- 
thing like  the  level  which  prevailed  in  other  coimtries. 
One  reason  for  a  higher  charge  in  England  was,  he  thought, 
the  necessity  of  conveying  the  wires  largely  underground, 
although  in  London  this  step  has  yet  to  be  taken.  Two 
overhead  wires  could  be  constructed  for  the  price  of 
one  carried  below  the  surface  of  the  ground.  This  part 
of  his  evidence  is,  we  think,  open  to  question,  as  regards 
London,  at  least.  It  is  a  mistake  to  compare  the  cost  for 
one  or  two  wires.  With  a  successful  and  popular  exchange 
in  London  the  wires  would  mount  up  to  the  hundred 
thousand,  and  the  cost  of  overhead  wires  would  increase 
more  than  pro  rata.  Again,  the  cost  of  underground  wires 
decreases  with  the  number,  so  that  the  position  may  be 
reversed.  General  Webber  also  stated  that  he  considered 
that  the  Telephone  Company  had  failed  to  establish  a 
general  system  of  telephones  largely  because  of  the 
immense  area  they  had  to  cover,  and  he  was  of  opinion 
that  the  Post  Office  was  the  only  body  capable  of  establish* 
ing  and  maintaining  a  really  satisfactory  service.  At  present 
the  service  was  only  of  use  to  men  in  a  large  way  of  busi- 
ness or  possessed  of  large  means.  Thus,  the  small  shop- 
keeping  class  did  not  use  the  telephone  because  they  had 
been  unable  to  obtain  a  cheap  enough  service.  General 
Webber  proceeded  to  describe  the  local  or  "  regional " 
telephone  system,  about  which  he  read  a  paper  at  the 
Ipswich  meeting  of  the  British  Association.  The  scheme 
he  advocated  had,  he  said,  already  proved  a  success  in 
Canada.  The  only  objection  to  it  was  that  a  man  would 
have  to  be  fetched  to  the  call  office  in  order  to  enable  his 
correspondent  to  communicate  with  him.  In  conclusion,  he 
said  that  under  the  present  circumstances  he  considered 
the  Post  Office  had  made  a  mistake  in  refusing  to  grant 
licenses  to  municipalities.  Some  years  ago  competition 
was  allowed  in  Manchester,  with  the  inevitable  result  that 
charges  had  been  materially  reduced. 

Areoliers. — ^We  believe  if  the  average  electrical  engineer 
was  asked  when  away  from  business  what  an  arcolier  was, 
the  reply  would  be  that  he  was  not  conversant  with 
ancient  history,  but  that  it  was  a  species  of  gondolier. 
The  Electrical  World  solves  the  difficult  problem,  or  perhaps 
it  has  coined  the  difficult  word,  which  is  a  descendant  of 
the  gaselier.  Hence  we  derived  the  electrolier,  and  if  the 
fitting  is  used  to  support  a  number  of  arc  lamps,  it  seems  it  is 
to  be  called  an  arcolier.  Welsbacholiers  will  soon  be  added 
to  our  vocabulary.  At  any  rate,  one  great  arcolier  in  the 
centre  of  the  garden  of  the  Madisonwiquare  Electrical 
Exhibition  is  equipped  with  no  less  than  37  five-ampere 
enclosed  arc  lamps,  and  gives  an  illumination  which  makes 
the  2,200  incandescent  lamps  previously  used  look  very 
weak  and  red  It  is  estimated  that  this  arcolier,  with  two 
smaller  ones  carrying  16  arcs  each  and  one  arc  in  place  of 
each  of  the  28  rosettes  of  12  incandescent  lamps  each  now 
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in  tiie,  would  give  a  far  more  brilliant  illumination  than 
the  proieiit  tyiiem.  This  would  require  some  500  amperes 
At  110  volte  in  place  of  the  1,200  amperes  now 
need.  While  it  ia  an  unaafe  thing  to  attempt  to  base 
aaoiQt  compariBons  on  the  relative  aggregate  candle- 
power  of  different  systeme  of  lighting,  our  contem 
porary  given  the  following  rough  comparison  :  Twenty- 
two  hundred  I6-c*p.  incandescent  lamps  aggregate 
35,000  c.p.  when  new  and  perhaps  30»000  c.p.  average, 
with  a  current  consumption  of  about  1,200  amperes,  while 
100  arc  lamps  of  the  type  now  in  UBe,  with  S  amperes  and 
80  volts  at  the  arc,  would  consume  about  500  amperes,  and, 
rating  them  at  the  value  of  400  mean  spherical  candle- 
power  each,  would  give  40,000  aggregate  candle-power. 
The  light  of  the  arc  lamp  is  far  whiter  and  a  better  imita- 
tion of  daylight  than  the  more  reddish  hue  of  the  incan- 
descent, while  the  disagreeable  bluish  features  of  the  open 
arc  are  subdued  by  the  opalescent  shades  of  the  enclosing 
globes.  Of  course,  in  small  apartments,  the  increased 
diffusion  of  a  few  incandescents  over  one  arc  lamp  is  an 
advantage,  but  where  the  comparison  is  between  scores  of 
arc  lamps  against  hundreds  or  thousands  of  incandescents, 
the  source  of  light  is  so  well  distributed  in  either  case  that 
there  is  do  advantage  on  this  score*  The  fact  remains  that 
the  expenditure  per  candle-power  of  an  arc  lamp  is  about 
one  watt,  or  at  the  most  Ij  watts,  per  candlepower,  while 
that  of  an  iocandescent  averages  nearly  four  watts  per  candle- 
power. 

Oltj  and  anilds  Institate  Exhibition.— Lord 
Memchell  opened  an  interesting  exhibition  at  the  Imperial 
Institute  on  Thursday,  the  9th  inst ,  of  specimens  of  work 
executed  by  students  of  technical  classes  in  London  and 
in  the  provinces  which  are  held  in  connection  with  the 
City  and  Guilds  of  London  Institute.  Mr.  W.  Bcuafield 
occupied  the  chair,  and  there  were  present,  amongst  others, 
Sir  Frederick  Abel  and  Sir  P.  Magnus.  In  declaring  the 
exhibition  open.  Lord  Herschell  said  that  the  greater 
number  of  specimens  did  not  represent  the  finished  works 
of  expert  artisans,  but  merely  the  exercises  of  student 
apprentices,  executed  in  three  or  four  hours  under  the 
and  pressure  of  examination.  On  the  other  hand, 
\  of  the  exhibits  showed  what  the  students  were  able 
to  do  with  more  time  at  their  disposal,  the  candidates  in 
many  subjects  being  required  to  supplement  the  work 
done  in  the  examloalum  room  by  specimens  of  handicraft 
executed  during  the  session  or  during  the  fortnight  or 
three  weekn  preceding  the  date  of  the  examination,  In 
nearly  all  the  examinations  of  the  institute  which  admitted 
of  the  double  test^  practice  was  combined  with  theory : 
but  no  candidate  was  permitted  to  exhibit  8[)ecimenB  of 
his  practical  skill  who  did  not  present  himself  for  a  written 
and  strictly  educational  examination  in  the  technology  or 
principles  of  his  craft.  After  giving  figures  as  to  the 
extent  of  the  work  of  the  City  and  Guilds  Institute,  Lord 
Uerachell  showed  how  the  institute  was  assisting  in  the 
preeetit  commercial  warfare  and  competition.  The  whole 
course  and  practice  adopted  tended  to  train  the  craftsmen 
and  artisans  of  the  future  into  workmen  who  would  do 
gooii  work  and  good  work  rapidly.  After  alluding  to  the 
advantages  of  the  metric  system  and  expressing  wonder 
that  a  practical  people  like  Englishmen  should  have  for  so 
long  a  time  disregarded  them,  he  said  that  what  was  now 
being  done  would  aid  the  country  much  in  the  present 
stress  of  competition  with  other  nations,  and  the  work 
which  the  institute  were  doing  deserved  the  hearty 
sympathy  of  all  who  desired  to  see,  he  would  not  say 
their  own  supremacy,  but  that  they  were  not  beaten  in  the 
raoe.  They  never  iteed  be  beaten  and  they  never  would 
\m  if  they  kepi  awmke  and  did  all  they  might  and  could  do 


to  compete  with   their  rivals.     We  are  indebted  tOj 
Tim^s  for  the  above  extracts. 

Trasiway  Plant.  —  Oar  contemporary 
Railway  Journal,  of  New  York,  has  in  lU  Ji 
a  long  editorial  article  on  **  The  World's 
Facilities  for  Electric  Railway  ApparatQS."  U 
only  five  countries  at  present  manufacture  • 
and  these  are  the  United  States,  Great  Britain,  O 
Belgium,  and  Switzerland.  The  editor  writhe  •§ 
about  our  manufacturers  :  **  Great  Britain 
believe,  but  two  establishments  actual!)' 
railway  dynamos  and  motors.  Their  total  otttpnt  tti 
is  quite  insignificant,  and  it  ia  probably  true  tJbml  ooi 
Britiah-built  motors  are  now  in  operation  at  boi 
abroad.  Brittah  energy,  usually  so  potent  in  the 
for  new  opportunities  of  profit-making,  bee 
almost  wholly  overlooked  this  field  until  too  Ute  for 
advantage  of  its  best  opportunities.  Moreover,  ev«D 
strange  to  say,  the  possibilities  are  understood  by  liC 
few,  and  to  but  slight  extent,  and  apparently  little  An 
is  being  made  by  British  manufacturers  to  extend  tUr 
facilities  or  meet  the  conditions  impoeed*  Tbe 
engineering  strike  is  responsible  for  many  tbingt 
to  Great  Britain's  well-wishers — among  otbefi,  far 
accumulation  of  orders  so  great  that  many  of  the 
manufacturers  are  unable  to  guarantee  deliveriee 
eight,  twelve,  or  even,  in  some  cases,  eigblooo 
This  has  proven  a  golden  opportunity  for  eo« 
both  home  and  foreign  markets,  and  by  ibe 
unusual  congestion  is  relieved,  American  am 
machinery  of  all  kinds  will  be  firmly  seated  *on  tnl' 
places  where,  under  normal  oonditjona,  Brteaab 
would  have  gona  British  manufactuiert  iOOB  tti 
this  present  congestion  of  orders  as  but  a 
and,  curiously  enough,  they  appear  to  be  maHng  W0  fa» 
vision  for  remedying  it  by  increasing  their  lacfiotjr 
or  reorganising  their  present  ones  to  aeoore  m 
output.  Moreover,  the  power  of  the  tndee 
in  Great  Britain  is  such  that,  unless  the 
changes  are  made  in  the  methods  of  handKnig 
British  manufacturers  will  be  hopelessly  handicapped t«ffUU^ 
in  the  particular  branch  of  work  under  diemierion.  T^49 
the  principal  electric  railway  ecjuipment  bueineei  in 
Britain  and  in  foreign  countries  financially 
London  is  done  by  companies  and  individuals  rej 
American  manufacturing  concerns  and  oontiolltng 
British  patents."  This  indictment  is,  we  regiM  to 
true  in  substance,  although,  at  leasts  three  of  o 
firms  are  now  laying  down  special  machinery  for 
tramway  motors.  Still,  we  are  behind  m 
knowing  the  fact,  we  trust  our  raanutacturers  will 
content  until  the  leeway  Ib  made  up.  Of  tbe 
industry,  the  editor  says :  '*  In  Oermany  la  and 
found  competition  of  the  sharpest  and 
kind.  The  German  manufacturer  is  briglll. 
capable,  and  far-sighted.  With  intereate  and 
all  over  the  world,  and  with  unlimited  eapilal  at 
of  interest  available  for  operations  ajt  bo<se»  ihero 
during  the  past  few  years  a  development  ol 
prise  worthy  of  the  highest  admiration.*' 

Ugaid  Hydrogen. --At  the  Chemical  Sodoiy  oa 
2nd  inst.,  Prof.  James  Dowar,  LLO.,  F.B.S., 
on  the  boiling  point  and  density  of  liquid  bjrdrogOQ, 
which  we  take  the  following  facte :  The  botfiag  poi 
liquid  hydrogen  at  atmo^herk  pfaeeara  was 
by  a  platinum  resistance  themoBeCir.    TUe    i 
structed  of  pure  meul,  and  had  a  reakUnce  ol  S'3 
Odeg.  C,  which  fell  to  abont  0*1  ohm  when  Am 
meter  was  immersed  in  liquid  hydrogen.    On 
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thk  resistance  to  normal  air  temperatures,  the  boiling  point 
is  found  to  be  -  238'2deg.  and  -  238'Odeg.  respectively  by 
two  methods,  and  to  be  -  237deg.  by  a  Dickson  formula 
calculated  for  this  thermometer.  The  boiling  point  of  the 
liquid  is,  therefore,  about  -  238deg.  C.  or  35deg.  absolute. 
It  may  be  inferred,  says  the  author,  that  the  critical 
point  of  hydrogen  is  about  SOdeg.  absolute,  and  that  the 
critical  pressure  will  probably  not  exceed  15  atmospheres. 
As  molecular  latent  heats  are  proportional  to  absolute  boiling 
points,  the  latent  heat  of  liquid  hydrogen  will  be  about 
two-fifthe  that  of  liquid  oxygen.  From  analogy  it  is 
'probable  that  the  practicable  lowering  of  temperature  to 
be  obtained  by  evaporating  liquid  hydrogen  under  pressures 
of  a  few  millimetres  cannot  amount  to  more  than  lOdeg.  to 
12d^.  C,  and  it  may  be  said  with  certainty  that  no  means 
are  at  present  known  for  approaching  nearer  than  20deg. 
to  25deg.  to  the  absolute  zero  of  temperature.  The 
platinum  resistance  thermometer  used  had  a  zero  point 
of  -  263*2  platinum  degrees,  and  when  immersed  in  boiling 
liquid  hydrogen  indicated  a  temperature  of  -256'8deg. 
(m  the  same  scale,  or  6*4  platinum  degrees  from  the  point 
at  which  the  metal  would  become  a  perfect  conductor. 
The  effect  of  cooling  platinum  from  the  boiling  point  of 
liquid  oxygen  to  that  of  liquid  hydrogen  is  to  diminish  its 
resistance  to  one-eleventh.  The  approximate  density  of 
liquid  hydrogen  at  its  boiling  point  was  determined  by 
measuring  the  volume  of  the  gas  obtained  by  evaporating 
10  cubic  centimetres  and  is  slightly  less  than  0  07,  or  about 
one-sixth  that  of  liquid  marsh  gas,  which  has  a  density  of 
0'41  and  is  the  lightest  liquid  at  its  boiling  point  hitherto 
known.  It  is  remarkable  that,  with  so  low  a  density,  liquid 
hydrogen  is  so  easily  seen,  has  so  well  defined  a  meniscus, 
and  can  be  so  readily  collected  and  manipulated  in  vacuum 
vessels.  As  hydrogen  occluded  in  palladium  has  a  density 
of  0'62,  it  follows  that  it  must  be  associated  with  the 
metal  in  some  other  state  than  that  of  liquefaction.  The 
atomic  volume  of  liquid  hydrogen  at  the  boiling  point  is 
about  14*3,  the  atomic  volumes  of  liquid  oxygen  and  nitrogen 
being  13  7  and  16-6  respectively  at  their  boiling  points. 
The  density  of  the  gas  at  the  boiling  point  of  liquid 
hydrogen  is  0  55,  or  about  one-half  that  of  air,  and  is 
eight  times  that  of  the  gas  at  ordinary  temperatures.  The 
ratio  of  the  density  of  hydrogen  gas  at  the  boiling  point  to 
that  of  the  liquid  is  approximately  1  :  100,  as  compared 
with  a  ratio  of  1  :  255  in  the  case  of  oxygen.  The  specific 
heat  of  hydrogen  in  the  gaseous  state  and  in  hyHrogenised 
palladium  is  3*4,  but  may  very  probably  be  6*4  in  the 
liquid  substance.  Such  a  liquid  would  be  unique  in  its 
properties,  but  as  the  volume  of  1  grm.  of  liquid  hydrogen 
is  about  14 — 15  cubic  centimetres,  the  specific  heat  per 
unit  volume  must  be  nearly  0  5,  which  is  about  that  of 
liquid  air.  It  is  highly  probable,  therefore,  that  the 
remarkable  properties  of  liquid  hydrogen  predicted  by 
theory  will  prove  to  be  susceptible  of  explanation  when 
they  are  compared  with  those  of  liquid  air,  volume  for 
volume,  at  corresponding  temperatures  as  defined  by  van 
der  Waals. 

Competitive  Provisional  Orders. — ^The  Electric 
Light  Provisional  Order  Bill  No.  12  was  read  a  second 
time  in  the  House  of  Commons  on  Tuesday  last.  This 
Bill  is  to  enable  the  local  authorities  of  Bermondsey  and 
Marylebone  to  lay  down  mains  for  the  supply  of  electric 
energy,  although  it  can  be  done  by  private  enterprise 
under  statutory  powers  which  have  been  already  conferred. 
We  deal  with  the  results  of  the  proposed  opposition  to  the 
existing  electric  light  companies  in  another  "  Note,''  but 
the  following  extract  from  the  Times  of  speeches  for  and 
■gainst  die  Bill  are  of  interest :  "  Mr.  Cripps,  in  moving 
tbe  rejection  of  the  Bill,  remarked  that  the  Bill  raised  some 


of  the  most  important  questions  which  could  possibly  be 
raised  in  connection  with  our  industrial  policy,  and  there 
was  a  principle  involved,  which,  if  sanctioned  by  the 
House,  applied  not  only  to  electric  lighting  companies,  but 
to  all  industrial  companies,  whether  for  the  construction 
of  tramways  or  the  supply  of  gas  and  water.  The 
question  was  whether  a  private  company  authorised  by 
Parliament  to  carry  on  an  industrial  undertaking,  and 
which  had  admittedly  carried  out  all  its  obligations 
to  the  public,  should  by  means  of  rate-aided  competi* 
tion,  be  liable  to  what  was,  in  substance,  expropriation 
without  compensation.  This  was  an  insidious  and  dangerous 
infringement  of  the  recognised  principle  of  security — that 
every  man  should  be  compensated  before  his  property— 
particularly  property  guaranteed  under  an  Act  of  Parlia« 
ment — could  be  attacked  or  depreciated.  No  private  enter* 
prise  could,  in  the  long  run,  hold  its  own  with  rate-aided 
competition.  They  came  back  to  the  pure  question  of 
princfple  of  whether  it  was  fair,  where  a  company  had 
invested  its  capital  on  the  security  of  Parliament  that  the 
concession  was  for  42  years,  that  the  ultimate  purchasing 
authority  should  be  allowed  to  come  in,  and  by  means 
of  rate-aided  competition  to  depreciate  the  company's 
property  or  to  crush  out  private  enterprise  altogether. 
Mr.  Stuart  said  the  speech  of  the  member  who  moved  the 
amendment  was  an  argument  against  the  Act  of  1888 ;  it 
was  now  quite  out  of  date.  This  was  no  new  raid  of  an 
unusual  kind.  In  the  Act  of  1888  it  was  distinctiy  pro* 
vided  that  the  grant  of  authority  to  any  undertakers  to 
supply  electricity  within  any  area  '  shall  not  in  any  way 
hinder  or  restrict  the  granting  of  a  provisional  oider  to 
the  local  authority.'  Mr.  Ritchie  explained  the  position  of 
the  Board  of  Trade  in  regard  to  this  matter.  Applications 
for  provisional  orders  were  not  received  by  the  Board  of 
Trade  from  the  local  authorities  of  Bermondsey  and  Mary- 
lebone  alone.  In  one  case  the  local  authority  and  a  private 
company,  and  in  the  other  case  the  local  authority  and 
two  private  companies,  applied  for  provisional  otders  bxr 
a  second  supply  of  electric  lighting  in  their  respective 
districts.  The  Board  of  Trade  had  to  consider,  first, 
whether  or  not  any  additional  provisional  order  should 
be  granted ;  and  if  a  provisional  order  were  to  be 
granted,  whether  it  was  to  be  granted  to  a  private 
company  or  to  a  local  authority.  He  had  nO  hesita* 
tion  in  deciding  that  it  would  not  meet  with  the  approval 
of  Parliament  if  the  Board  of  Trade  were  to  reject 
the  application  from  the  Vestry  and  to  give  the  additional 
provisional  order  to  another  company.  The  member  for 
Stroud  (Mr.  Cripps)  had  contended  that  as  long  as  the 
existing  company  was  properly  discharging  its  duty  no 
second  order  should  be  granted  in  the  locality.  The 
meaning  of  that  was  that  a  monopoly  was  to  be  given  in 
each  area  to  the  company  which  first  obtained  the  order. 
That  was  not  only  contrary  to  the  public  interest  but 
absolutely  contrary  to  the  direction  of  Parliament.  l%e 
Act  of  1888  clearly  showed  the  intention  of  Parliament  to 
be  that  a  second  order  might  be  granted  in  any  locality, 
either  to  the  local  authority  or  to  another  company. 
Subsequently  to  tihe  passing  of  that  Act  an  enquiry  was 
held  by  Major  Marindin  as  to  the  conditions  under  whidi 
provisional  electric  lighting  orders  might  be  granted  in  the 
Metropolis,  and  he  laid  it  down  distinctiy  that  two  com- 
panies might  be  granted  an  order  m  each  area.  Therefore 
it  could  hardly  be  said  that  a  company  applying  for  an 
order  after  the  Act  of  1888,  and  after  this  enquiry  of  1889, 
did  not  do  so  with  its  eyes  open  to  the  possibility  of  com- 
petition. After  full  discussion  the  Bill  was  read  the 
second  time,  and  referred  to  the  committee  for  considera* 
tion  in  detail. 
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MUNICIPAL  ELECTBIGAL  ASSOCIATION. 


Exoursion  to  Riigrby. 

After  the  businegs  meeting  on  Thursday,  all  the  metnbors 
who  wished  to  visit  Messrs.  WUlans  and  Robinson's  works 
at  Rugby  were  conveyed  by  brakes  to  Euston  Station^ 
where  two  special  trains  were  found  waiting.  In  these  the 
members  and  several  other  guests  of  the  firm  were  con- 
veyed to  Rugby,  and  educated  to  be  dissatisfied  with  any- 
thing but  special  trains  in  future.  On  the  way  down  a 
liberal  lunch  was  served,  all  present  being  the  guests  of 
Messrs.  Willans  and  liobinson  for  the  day;  Again,  on  the  way 
back,  a  well -served  dinner  was  provided,  so  that  at  9  p.m* 
a  satisfied  and  happy  batch  of  mortals  scattered  from 
Ettston  after  having  done  a  full  day's  work  in  half  a  day. 
At  Rugby  the  whole  of  the  large  new  works  of  the  firm 
were  thrown  open  for  inspection,  and  the  guides  provided 
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The  following  few  notet  give    soma   Me%  wiCfc 
illustrations,  of  the  general  arrangement  of  iJm  worka. 

The  Victoria  Engine  Works,  Rugby,  ar«  iitSttMl  «i 
a  piece  of  land  containing  about  23  acrea,  lytng  ^^P^l 
south  side  of  the  London  and  North-Westam  luBin 
about  half  a  mile  to  the  west  of  Rugby  Suitioii.  A  ad| 
from  the  railway  runs  into  the  erecting  abop  and  t| 
loading  shed,  and  gives  access  for  railway  trucka  to  j 
foundry.  The  entrance  to  the  works  is  by  a  pfH 
approach  road  from  the  Newbold-road,  with  ootraoee  p^ 
and  lodge.  The  general  offices  face  the  ap«a  apwi  flj 
this  entrance.  On  the  ground  floor  ii  a  hu^*  imM 
office,  lighted  by  windows  on  three  aidea^  andir  { 
management  of  Mr,  »T.  H.  Street  On  tb«  oppoiita  riM 
the  entrance  hall  is  the  accountant's  departm^iiL  (Tpiii 
are  the  Board-room,  directors'  rooms,  and  the  aecrilad 
and  commercial  offices.  The  building  is  partamlly  ^'■M 
by  hot-water  pipes,  and  is  of  course  l^htad  by  elsiirfal 


Th*^  En 


p  a     u^tn.  Wlllftni  and  Robtiitoiii  Raghj  Worki,  Uk 


explained  the  vanous  shops  as  the  visitors  passed  through 
them.  After  tea  in  the  messroom  a  vote  of  thanks  to  the 
firm  was  proposed  by  the  President  and  seconded  by  Mr, 
Bromley  Holmes  and  passed  unanimously.  Mr,  Mark 
Robinson,  in  reply,  thatiked  those  present  for  their 
hearty  reception  of  the  vote  of  thanks.  They  as  a 
firm  were  only  too  pleased  to  welcome  the  Municipal 
Klectrical  Association  to  their  works.  He  proceeded 
in  a  few  concise  and  welWhosen  sentences  to  explain  how 
the  firm  standardised  their  work,  and  always  manufactured 
in  quantity.  He  also  referred  to  the  good  relations  existing 
between  them  and  their  workmen.  Captain  Sankey  then 
said  a  few  words  on  the  question  of  gauges,  and  Mr 
Eaton-Shore,  the  works  manager,  gave  some  information  as 
to  the  system  of  piece  prices  which  the  firm  have  adopted. 
By  it  a  price  slightly  higher  than  the  ordinary  is  fixed, 
and  the  workman  takes  half  the  diSerence  between  his 
time-rate  and  iibe  pioce-mooey  he  earns  in  a  given  time. 
The  other  half  goes  to  the  firm.  By  this  system  there  is 
every  induoemiiiit  for  the  men  to  make  all  they  can, 
and  the  firm  also  benefited  by  the  extra  enei^  expended. 


Each  department  has  separate  commtmicaibii  wHk 
worka,  ' 


by  an  entrance  at  the  back  of  the  bntldjng. 
On  passing  the  time  ofiice,  a  road«  or  rmA&t  m  tea 
asphalted  path  with  railway  lines  alon^iida  it|  mm  as 
the  entire  site,  nearly  parallel  with  tna  rmQwmy,  aad 
principal   buildings  front  on  to   this  road  or 
therefore  face  north   or  to  the  imilwaF*    Tll«   , 
buildings  stand  side  by  side,  separsled  by  aUij% 
which    are  utilised    for  outdoor    stocagSi  tic 
buildings  are  constructed  in  bays  ruiming  oortli 
dinded    in  some  cases   by  brick   piers  and   i 
generally  by  lattice  steel  staoohioai,  which  mnj 
girders.     At  a  higher  level   the  staneliioiii  mrrj 
girders,   running  east  and   wesic    These 

steel  gutters    and    light  nrincipab,   dm 

weaving  shed  roofs^  the  riages  and  gutlen  of  vUek 
east    and    west    The    light    is    from    the    aortk.    1 
stanchions  or  piers  are  in  all  cases  spaced  al  SOfk  mm 
in  their  respective  north  and  south  liooa.     HssM  al 
buildings  are  covered  by  a  pnoli«MQy  tmifani 
roofing  of  20ft*  span,  with  Uie  prinBtiMk  mA 
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trcfaangeable.  The  width  of  the  north  and  soiiih  bays, 
*  traveller  bays/*  is  varied  according  to  circuraatancea. 
nmencing  from  the  far,  or  weateru,  end,  t!ie  principal 
ces  and  buildiDgs  are  as  follows  :  Firat,  a  foundry,  200ft. 
ip,  consisting  of  two  40ft,  bays,  one  commanded  by  a 
ton  rope-driven  crane.  The  ovens  and  charging  plat- 
m,  with  cupok,  are  in  the  west  bay,  adjoining  which 
also  an  engine  and  boiler  house,  and  other  buildinga. 
the  east  side  is  an  annexed  Imy,  25ft  wide  and  about 
ift  long,  fitted  as  a  store  for  small  castings.  Between 
»  and  the  boiler  shop  is  an  alley  40ft.  wide  lor  storage 
heavy  castings,  commanded  by  a  10-ton  electric  crane. 
^  second  shop  is  a  boiler  shop,  100ft.  deep,  consisting  of 
}  40ft.  bays  and  two  of  55ft.  The  building  is  finished, 
»  awaits  the  boiler-making  tools.  The  Niclausse  water- 
le  boiler  will  be  constructed  here.  At  the  back  is  a 
iporary  smiths'  shop.  The  machine  and  erecting  shops 
I  in  aU  240ft,  deep  by  500ft.  wide.     They  consist  of  a 


by  20ft,  isolated  from  each  other  by  thick  party  walls,  and 
arranged  to  be  lighted  from  outside  only.  The  front  or 
north  bay  is  carried  up  to  form  a  photographic  printing 
room,  with  arc  lights  for  printing.  The  design  of  this 
building  differs  entirely  from  that  of  the  others  described. 

The  contents  of  the  buildings  are  too  numerous  for 
detailed  description,  but  attention  was  specially  directed^ 
in  the  machine  shop,  to  the  large  double  milling  machine, 
and  the  vertical  boring  machine,  tn  the  first  or  large 
bay ;  to  the  grinding  lathes,  etc.,  in  the  tool  room ;  to  the 
method  of  testing  cylinders  for  accuracy,  which  was  shown 
in  the  main  cross  gangway  i  and  to  the  shop  engine  and 
boiler. 

The  workfi  are  under  the  management  of  Mr.  James 
Eaton-Shore,  the  works  manager. 

The  testing  department  lies  outside  the  gates  of  the 
**  works  '*  proper,  but  is  connected,  by  a  5ft.  gauge  tramway, 
with  the  erecting  shop,  from  which  engines  are  brought  for 
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The  L»rKo  i?ay  of  tlia  Mftcbloe  Shop  nt  Me*ari.  U  ill  n 


ly  40fL  wide,  containing  the  larger  tools ;  five  ordinary 
Achine  bays,  22ft.  wide  between  centres  of  stanchions  ; 
M  general  store  bay,  22ft.,  partly  used  for  fitters  ;  two 
Uiafactured  store  bays,  22ft.  each  ;  and  two  erecting  shop 
fjrs,  40ft*  each.  AH  the  bay.s  are  provided  with  electric 
ft?ellerfi*  The  front,  or  north  end,  of  all  tho  machine 
A  store  bays  is  devoted,  on  the  ground  fioor^  to  the  tool 
Dm*  to  the  works  engine  and  boiler,  and  to  various  stores. 
I  the  gallery  overhead  are  the  offices  of  the  works 
mager*  The  erecting  shop  is  distinct  from  tho  machine 
opi  though  in  the  ^ame  building.  A  gallery  at  the  north 
id  carries  the  erecting  foreman's  oflSce,  and  another 
Jlery  along  the  west  side  ii>  being  fitted  with  racks  and 
li8|  in  which  to  store  the  smaller  parts  of  engines  in  hand 
r  erection,  when  drawn  out  from  store,  and  pending  the 
poe  when  the  assembhng  of  the  part?)  is  completed  and 
be  actual  erection  taken  in  hand.  Then  comes  the  packing 
bop  and  forwarding  department,  and  after  that  the  pattern- 
IWilg  shop,  which  forms  one  building  with  the  above. 
It  (he  two  are  divided  by  a  party  wall.  The  pattern 
at  of  a  group  of  five  chambers  each  about  50ft. 


test  after  completion.  The  main  building  of  the  testing 
department,  unlike  the  others,  fronts  to  the  south,  and 
measures  about  110ft.  by  100ft.  It  has  five  north  and 
south  bays  (22ft.  centres),  commanded  by  electric  travellers. 
The  roof  is  of  the  weaving-shed  pattern,  i%»  elsewhere,  with 
northern  light,  A  part  of  the  building  forms  the  boiler- 
house,  in  which  are  four  Niclausse  boilers  of  250  h.p,  each, 
made  by  the  company.  With  sopae  exceptions  every 
engine  is  tested  hero  under  steam  before  going  away,  and  if 
circumstances  require  it  can  be  tested  for  steam  C4Dnsump- 
tion  per  indicated  horse-power,  per  electrical  horse-power, 
or  per  brake  horeepower.  One  of  Froude's  water-brakes, 
made  by  Messrs.  Mather  and  Piatt,  is  kept  in  readiness 
for  testing  engines  up  to  700  h.p.  The  testing  depart- 
ment forms  a  striking  feature  of  the  company's  works.  It 
represents  an  expenditure  of  many  thousands  of  pounds, 
to  produce,  as  some  may  think,  no  direct  money  result. 
Needless  to  say,  this  in  not  the  opinion  of  the  directors. 
The  knowledge  accumulated  in  the  carrying  out  of  so  great 
a  number  of  tests,  under  conditions  strictly  comparable, 
with   appliances   of    undoubted    accuracy,   and   with    all 
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diBturbiDg  oauAes  eliminated,  is  in  their  view  of  the  greatest 
pouible  value  to  the  company  and  to  its  customers.  The 
east  bay  of  the  building  is  devoted  to  the  company's  own 
lighting  and  power  station,  from  which  are  run  the  electric 
eranea  and  variouB  motors.  An  acciimnlator  houj^e,  resist- 
ance house,  coal  8 tore,  etc,,  will  be  found  in  annexes  to 
the  north  of  the  building.  Attention  was  directed  to  the 
system  of  jointed  steam-pipes,  to  allow  of  the  rapid 
coupliog  up  of  engines  brought  in  for  test ;  to  the  flexible 
connections  for  exhaust,  and  the  portable  condensers  and 
Air-pumpa  which  can  be  placed  quickly  in  position  by  each 
engine  ;  to  the  system  of  tanks  and  weighing  machines 
(or  weighing  the  condensed  water  from  each  engine  under 
test,  and  the  arrangements  for  recording  the  results ;  and 
to  the  standard  instruments  for  testing  and  verifying  the 
electrical  measurements.  After  test  each  engine  is  dis- 
mantled, partly  to  see  if  all  is  right,  and  |mrtly  to  enable 
the  records   to  be  corrected   in    case   the  drawing-office 


plot  in  the  wide  areA  to  which  these  prlndploa  applf* 
f lecturers  uf  all   engineering   products  hmrm  U>  taim  t 
problem— viz.,  the  production  of  urtiolea  the  Mil  of 
m^e  up  of  two  itenui,  one  independeot  ot  %hm  i|imil 
the  other  pmctioally  proportional  to  that  guandiy. 
In  the  case  of  maQiifacturert ,  the  stancUiig  duu^ 
the  establishment  of  the  works — i,e.^  the  cost  of 
ings,  engine  power,  machinery  and  tociU,  dfmwsjig-4iftM 
pattemSf   etc.;  the  eBtablishment    of    ofKoM,    and    ia 
cAAOa  of    showrooms,    with    fitaff   of    darks«    liminllM^ 
the  holding  of  a  stock  to  aupply  the  demand  wttKovH  < 
while    to    theae    ttanding     expenaee     moat     be     e4M 
8alanes    of    a    number    of     engineem^    oi 
roust    be    ready    to    deaign    the    artialee 
who    must    be     kept    op  -  to  -  date    in     the   Isle 
often    at    great   coat       The     running    tixpenaoe 
for  labour,  skilled  and  unskilled,  fuel*  oil,  etc,    for 
the  works,  repairs  to  machine  and  other  took, 
Probably  no  better  example  of  high  oost  oooid  tie  ( 
the  maonfacture  of  submarine  oablea.     In  thJe  i 
are  greatly  exaggerated.     A  large  amoimt  of 
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instructions  have  been  in  any  way  varied  during  construc- 
tion. The  engine  is  then  re-erected  (unless  of  large  sire), 
and  returned  to  the  packing  shop  for  dispatch.  The 
testing  deimrtment  is  under  the  manaeement  of  Mr.  P.  A. 
Low.  A.M  J.C.K 


THIRD  A^^NUAL  MEETING. 

The  eeeond  day's  proceedings  were  opened  by  the  reading 
of  the  following  paper  i 

On  the  Necessity  for  Uniformity  in  Plant  and 
Apparatus. 

BY   a    K.    WOROINOUAM,    A.MJ. (.!>«,    MJ.M.K.,    M  IK  K  ,    <  [TY 
KLKfTIUt  AL  KNraNKieR,    MAN(  IIKSTKH. 

The  nrinotplee  enoneiated  by  Dr.  John  Hopkinaon  in  hts 
eharipaf  paper  on  the  coat  of  elcsctric  supply  are  now  fully 
■ppreotated  by  the  maiority  uf  lupply  enfiineerm,  mutiicipftl 
and  other,  but  it  is  doubtful  whether  they  r«C4>gnise  tliat  their 
pwo  ^eid  of  UbouT  i»  bat  om  very  small,  indeed  in«i|;ntiicant, 


machinery  occupying  great  epee 
to  he  provided  and  kept  in  good  older,  to  be 
in  the  year,  and  when  it  is  requited  It  tiei|<iem|y 
the  work  ia  of  an  urgent  nature,  and 
kept  going  day  and  night  for  a  few 
time  and  high  rate  of  wagoa,  together  with 
tear  uf  plant,  while  the  coet  ia  atill  further  iiumwilri  ^ 
feet  that  tite  cable  ia  probahty  of  a  epei^  else  end  deeife. 
Now  let  us  examine  into  the  aeeoe  hf  vlucil  Um  mm 
manufacture   may   be   rediioed.      AMliBfaiff    lllei    ell   tkei 
fKieaible  haa  heem  done  to  ecooomfiae  h^  3m  ekeeee  el  e 
where  land  ie  cheap,  by  aiipprvaaio4>  of  aupecteeai  MMI  te 
erecHou  of  building*  by  ikilful  deei|ni  to  ev^oid 
handling  uf  goods,  by  the  abeeaoe  t4  diaplky  to 
what  reuiaina  to  enable  the  maoaAMHttrer  to  rmimm       _ 
One  thing  pre-eminently,  retlrioti«m  ol  tke  mmmhm  ef 
end  aixea  uf  the  arliolee  produoed.     Td 
machine  or  an  engine  a  number  of  eeleolMiMl  h^im  to  W 
th«n  a  B«nefl  of  drawtnga  moat  be  ^ 
and,  titially,  the  toob.     All  thb  mi 
only  QUO  article  ia  made  the  whole  oost  ImhTid  Im 
that  article,  and  thia  itanding  «oeS  nmj 
compariaon  the  coat   fvir   metenal 
thouaand  ituch  erti^ei  wHm  rei|iijf<ed, 
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dmded  amoDgst  them  all,  would  be  only  one-thousandth  part 
of  what  it  was  in  the  case  of  one.  Bj  limiting  the  number  of 
pattema,  it  becomes  possible  to  devote  more  time  and  attention 
to  perfecting  the  design  and  the  tools  necessary  for  the  manu- 
facture, hence  higher  efficiency  is  gained  in  conjunction  with 
reduced  ooata,  for,  though  the  provision  of  the  to<us  requires  a 
alight  addition  to  the  standing  cost,  it  is  quite  inappreciable 
when  divided  among  the  number  of  articles  sold,  and  there  is  a 
corresponding  saving  effected  in  labour. 

The  subject  as  a  whole  is  a  very  wide  one,  but  this  paper  must 
necessarily  be  confined  to  the  particular  case  of  electric  supply 
stations,  and  the  author  hopes  to  be  able  to  show  that,  even 
limited  to  this  small  area,  the  question  is  of  great  importance. 
At  present  every  engineer,  in  designing  a  station,  seems  to  think 
it  moumbent  upon  him  to  have  something  different  in  his 
station  to  that  in  every  other.  One  fixes  upon  some  peculiar 
declared  pressure,  involving  special  designs  for  every  lamp, 
motor,  radiator,  or  other  consuming  device  that  is  to  be 
attached  to  the  circuit  Another  wants  alternating  current  of 
special  periodicity,  or  transformers  of  an  unusual  capacity, 
or  in  a  case  of  some  unheard-of  shape.  Another  wants  extra 
large  boilers,  or  dynamos  of  a  capacity  different  to  any  stock 
size.  Another  requires  cables  of  a  size  necessitating  strands 
of  some  odd  gauge  of  wire.  No  doubt  this  is  not  wholly 
intentioiial,  but  arises  i)artly  from  want  of  thought,  partly  from 
ignorance,  and  partly,  it  is  to  be  feared,  from  a  feeling  that 
manofaotorers  are  a  kind  of  inferior  race,  who  cannot  possibly 
know  as  much  as  the  engineer,  and  who  must  do  as  he  tells 
them.  Now  it  is  essential  to  success,  both  mechanically  and 
finandaUty,  ^^^  ^^^  engineer  and  manufacturer  should  mutually 
strive  to  secure  it ;  the  manufacturer  must  endeavour  to  carry 
out  the  engmeer's  objects,  and  the  engineer  must  subordinate 
the  details  of  his  scheme  to  the  convenience  of  the  manu- 
facturer. No  man  can  know  everything  thoroughlv,  and  it 
must  be  admitted  that  a  manufacturer  who  devotes  his  whole 
time  and  energy  to  the  production  of  a  particular  class  of 
machinery,  or  apparatus,  must  know  more  about  that  particular 
class  than  the  engineer  with  whom  it  is  but  one  item  out  of  the 
many  comprising  his  whole  scheme.  Only  those  men  whose 
standing  in  the  profession  is  assured  dare  to  admit  and 
recognise  this ;  the  second-rate  men  fear  that  their  doing  so  will 
be  construed  into  a  confession  of  ignorance  or  incompetency. 

As  an  evidence  of  the  want  of  uniformity  now-  existing,  I 
have  made  enquiries  as  to  the  practice  as  regards  certain  points, 
and,  through  the  courtesy  of  the  eugineers  running  the  stations, 
have  obtained  the  following  information.  The  particulars  relate 
to  109  stations,  in  46  of  wmch  continuous  current  is  employed, 
in  55  alternating,  and  in  eight  both  alternating  and  contmuous. 
First,  as  regards  declared  pressure,  the  following  table  gives  the 
number  of  stations  and  the  various  pressures  declared  : 


Table  A.— Declared  Pressures. 

Declared  pteesores.        Continuoos 
Volts.                      current. 
50           —           

Alternating 

current. 

1 

60—100 

d4— 108 

90-rlOO 

100           

100—200 

1            

3            

10            

2 

1 

29 
10 

100—105 

1            

1 

102            

2 

102-205 

105            

'.         2       !!!!!!!!!!!!!! 

2 
1 

105-210 

107—214 

3            

1            

1 

110           

3            

2 

110—220 

8            

1 

113           

1            

1            

115-230 

150           

3            

200           

210           

2            

1            

4 

210—420 

1            

220           

4             

3            

1 

220    440 

230           

3            

51 

Total     .  .. 

58 

In  addition  to  the  above,  a  few  stations  fiTe  special  pressures 
for  special  ressons.  One  station  varies  its  pressure  according 
as  the  transformer  is  made  by  one  or  other  of  two  manu- 
fscturers.  Another, ,  which  normally  supplies  at  100  volts, 
supplies  at  102  by  special  arrangement  with  a  **  lunatic 
asylum"  (!)  A  third  suppUes  at  113  volts,  but  naively  recom- 
mends 110-volt  lamps.  Apparently  this  station  is  not  run  on 
the  same  lines  as  those  in  which  the  declared  pressure  is  '*  102^ 
volts."  Incidentally,  it  may  be  remarked  that  the  permission 
given  by  the  Board  of  Trade  to  vary  the  declared  pressure  in 
different  districts  is  practically  never  taken  advantage  oi,  while 
as  against  this,  one  station,  in  defiance  of  all  Board  of  Trade 
regmations,  boldly  declares  a  pressure  of  420  volts. 
The  next  point  of  importance  in  which  the  praqtioe  differ^ 


is  the  ques^^ion    of  periodicity  in  alternating    statioDS.    The 
periodieitiett  are  set  forth  in  the  following  table : 

Tablb  B.— Periodicities— Periods  per  second. 

3  at  40  6  at  83 
7  at  50  1  at  83*5 

1  at  58  1  at  83—100 

6  at  60  1  at  87 
1  at  67*5  at  87*5 

1  at  74  2  at  90, 

3  at  75  2  at  93 

1  at  75—80  17  at  100 

1  at  77  1  at  125 

2  at  80  — 

58 
The  size  and  pressure  of  the  generators  is  the  next  point  of 
interest.  It  did  not  appear  worth  while  to  tabulate  the 
pressures  generated  in  low-pressure  stations,  as  the  declared 
pressure  is  a  sufficient  indication  of  the  pressures  used.  As 
regards  the  high-pressure  generators,  however,  the  following 
table  shows  the  pressures  generated  : 

Table  C— High  Pressures  Generated. 

Pressure.  Gontiuuoas.  Altema^ng« 

Volts.  No.  of  stations.  Na  of  stationi* 


1,000 
1,000—1,060 

1,400    

1,800    

1,800-2,000 

2.000    

2,000—2,100 
2,000—2,200 
2,000—2,500 

2,050    

2.100    

2,110    

2,200    

2,400    

2,500    

3,000    


Total 


3 


35 
5 
3 

1 
1 

4 
1 
1 
1 
2 
1 


The  size  of  genetator  is  very  important,  and  here,  again, 
there  is  a  most  extraordinary  disorepancv  in  the  sisas  employed. 
These  are  tabulated  in  Table  D.  Without  entering  into  the 
number  of  machines,  which  do  not  very  greatly  affect  the 
question,  the  following  sizes  are  in  use  : 

Table   D.— Size  of  Generating  Unit. 


. — Continuous — . 
K.W.                K.W. 

K.W. 

Alternating  - 

K.W. 

KW. 

10    

80    ... 

20 

62    

150 

12    

88    ... 

90    ... 

22 

23 

66    

154 

15    

70    

160 

20    

100    ... 

25 

72    

165 

25    

112    ... 

26 

75    .^... 

175 

27    

120    ... 

125    ... 

30 

32 

80    

180 

28    

«...      81     

.  ...     187 

30    

140    ... 

150    ... 

180    ... 

33 

85 

36 

82    

200 

33    

84    

210 

37     ...«. 

85    

222 

40    

200    ... 

210    .. 

37 

^    40 

gg 

225 

50    

90    ....« 

«...    250 

52    

212    ... 

44 

-    100    

....    260 

60    

250    ... 

45 

110    

300 

64    

300    ... 

50 

120    

350 

65    

350    ... 

55 

...  - 126    

360 

66    

400    ... 

57 

130    

380 

70    

600    .. 

1,500    .. 

58 

60 

^     135    

390 

75    

140    

Enquiries  as  to  whether  standard  sizes  of  mains,  meters,  etc., 
were  employed  showed  that  in  many  instances  such  is  not  the 
case,  the  sizes  being  chosen  haphazard  according  to  require- 
ments. The  above  figures  will  serve  to  show  the  utterljr  chaotic 
state  of  central-station  practice  as  regards  standardisation  in 
this  country  at  the  present  time,  and  very  little  conrideration 
is  necessary  to  show  that  the  difficulties  to  be  coped  with  by 
manufacturers  in  consequence  must  be  enormous,  and  that,  for 
the  reasons  stated  at  the  beginning  of  this  paper,  the  price  of 
plant  and  apparatus  to  users  must  be  very  largely  augmented, 
without  there  being  any  corresponding  additional  profit  t  • 
manufacturers.  The  additional  cost  is,  in  fact,  pure  waste,  and 
benefits  nobody. 

No  doubt  it  is  inevitable,  in  the  early  stages  of  any  industry, 
that  there  should  be  great  diversity  of  practice ;  indeed,  it  is 
desirable  that  things  diould  not  become  stereotyped  until  the 
best  has  been  discovered,  but  we  have  surely  now  arrived  at  a 
time  when  we  can  make  up  our  minds  on  such  subjects  as 
those  enumerated  above,  and  it  is  of  vital  importance  that  the 
matter  should  be  settled  soon,  for  each  new  station  that  is  to  be 
built  perpetuates  its  own  set  of  quantities. 

The  most  important  point  of  all  ia  the  deolansd  pressure,  for 
this  affects  every  consuming  device  as  well  as  senerators,  or 
tn^isformers  if  vised.     While  it  should  b9  «o  fi^eq  ^9  to  9Amt 
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of  tm  ioononiieal  dktribation  as  poasible«  it  should  not  involve 
a  loas  to  the  conaumer  in  wasteful  reiistaiiee»  or  in  enhanced 
ptioa  for  lamps  specially  fragile  or  difficult  to  manufacture. 
The  author  ventures  to  think  that,  taken  all  round,  100  volts 
and  multiples  thereof  is  the  most  oonvenient  pressure,  and  the 
one  moflt  likely  to  meet  with  general  acoeptauce.  In  the  first 
place,  it  is  that  most  largely  used  at  the  present  time,  and  it 
meets  the  conditions  named  above,  since  two  ordinary  arc  lamps, 
or  one  enclosed,  can  be  made  to  bum  steadily  at  100  volU,  the 
waste  in  resiBtunce  being  reduced  to  a  minimum,  while  for 
the  first  multiple — viz,,  200  volts— there  b  little  difficulty  in 
obtaining  single  incandescent  lamps.  Moreover,  it  gives  a  oon- 
Tenient  pressure  across  the  outer  conductorSf  a  pressure  suitable 
for  tramway  working,  while  allowin|r  a  good  margin  for  loas  on 
low-pressure  feeders,  without  necesBitating  a  higher  preasure  at 
the  generating  station,  or  transformer  station »  than  500  volts, 
whiMi  is  the  limit  of  low  pressure  fixed  by  the  Board  of  Trade. 
Inddentally,  100  volts  is  very  convenient  for  mental  calcula- 
tions, and  for  meters  whem  ampere-hour  instruments  are 
employed. 

In  pasatng,  it  may  be  remarked  that  a  good  deal  of  doubt 
appean  to  exist  as  to  the  exact  meaning  of  the  Hoard  of  Trade 
definition  of  low  pressure — viz.,  whether  500  volts  is  the  limit 
at  the  station,  or  at  the  network,  end  of  the  feeder,  and  an 
authoritative  interpretation  of  this  would  be  very  acceptable. 
Other  direction!  in  which  standardisation  is  necessary  may 
be  mentioned  here — viz*,  the  adoption  of  standard  candle- 
powers  for  incandescent  lamps.  It  would  appear  that  no  more 
than  four  sizes  below  100  c.p.  are  really  necessary.  A  little 
oooaidofation  will  show  that,  cjuite  apart  from  the  question  of 
manufacture,  the  limiting  of  the  number  of  sizes  would 
enonnously  reduce  the  amount  of  stock  that  has  to  be  held,  and 
hence  a  larve  amount  of  capital  uselessly  locked  up  would  be 
set  free.  The  number  of  sizes  of  arc  lampMi  might  very  well  be 
reduced.  Three  would  suffice  for  all  ordinary  purposes.  If 
this  were  done,  not  only  would  the  cost  of  production  be 
greatly  lessened,  but  the  ease  of  replacement  of  damaged  and 
worn-out  parts,  and  the  cheapening  of  carbons,  together  with 
oonvenienoe  in  obtaining  them,  would  bo  a  groat  gam. 

As  regards  motors,  it  is  probably  not  worth  while  to  make 
anything  smaller  than  2  h«p.  whatever  it  is  intended  to  drive, 
ssoept,  perhaps,  in  the  case  of  ventilating  vans.  The  bulk  of 
Ihe  demand  will  probably  be  for  motors  under  25  h.p.,  and 
three  sizes  between  this  and  2  h.p.  should  suffice.  So  long  as 
a  supply  of  alternating  current  continues  to  be  given  to  con- 
sumers, the  question  of  periodicity  will  affect  the  statious 
concerned  nearly  as  greatly  as  does  the  question  of  declared 
pressure,  and  it  is,  therefore,  as  important  that  Rome  definite 
understanding  should  be  come  to.  The  variation  at  present, 
as  will  be  seen  from  the  table,  La  as  great  as  or  even  greater 
than  in  the  case  of  pressure.  The  rfuestion  of  periodicity  will 
always  be  an  important  one,  as  there  can  be  little  doubt  that 
two  or  three  phase  current  will  be  generated  in  many  stattnua 
in  the  future,  though  probably  it  will  not  be  supplied  to 
oonaumers. 

Next  in  order  of  importance,  |)erhaps,  is  the  size  of  gene- 
rating unit  in  the  station.  It  was  recently  necessary  f«ir  the 
author  to  go  into  this  matter  somewhat  carefully,  and  he  wan 
aslOEliBhed  to  find  at  what  an  early  period  in  the  devoLu|)ment 
of  a  central  station  it  becomes  possible  and  safe  to  employ 
targe  units.  There  are  practically  four  factors  governing  the 
ohoioe  of  the  unit  of  the  plant.  They  are  (1)  the  initial 
oa{iaoity  of  the  station  ;  (2)  the  probable  ultimate  capacity  ; 
(3)  the  steps  by  which  it  is  permissible  to  increase  the  capital 
expenditure  ;  (4)  the  percentage  safe  overload  of  the  plant. 

It  may  be  mentionc»d  here  that,  in  the  author'n  opinion,  it  is 
preferable  to  have  reserve  plant  in  the  shape  of  machinas  with 
eoDsiderable  margin  of  possible  overload  beyond  maximum 
•oonomical  load  than  in  the  form  of  spare  machines,  for  the 
Utter  are  only  of  use  in  cases  of  actual  breakdown,  while  in 
the  former  case  the  reserve  is  always  read^  to  be  called  into  play 
at  a  moment's  notice,  and  there  is  no  delay  due  to  having  to 
start  up  another  machine  in  caae  of  sudden  demand,  whether 
from  a  running  madiine  having  to  be  switched  out  ur  from  an 
abrupt  change  in  weather.  Further  than  this,  the  same  amount 
of  reserve  oan  be  attained  more  economically.  The  conditions 
to  be  fulfilled  then  are,  that  if  any  one  machine  break  down, 
the  remaining  machine  shiUI  not  be  overloaded  more  than  a 
definite  amount,  say  33  per  cent.,  25  per  cent.,  or  20  per  cent. 
If  the  last-named  figure  be  adopted,  tnis  means  that  the  first 
installation  of  pUnt  must  consist  of  six  machines  of  equal 
oapacity  ;  their  size  will  depend  on  the  initial  capacity  of  the 
station.  When  extensions  have  to  be  made,  the  mcrement  of 
plant  will  depend  upon  the  increment  of  capital  permissible. 
The  condition  that  any  one  unit  may  broalc  down  without 
overloading  the  plant  20  per  cent,  allows  of  either  one*  two, 
or  mire  machines  being  added.  The  amount  of  increase  of 
capital  will  be  a  minimum  if  only  one  machine  be  put  down, 
hA  this  course  is  open  to  the  sertous  objection  that  it  means  a 
..  of  machines  all  differing  in  suse  after  the  first  six, 
I  absence  of  inkerobaogealMfity  of  plani  and  an  onstglitly 
It    would  appear  most  oonvenient   to   inorsss^  the 


plant   by  pairs   of  machines,  since  this  givas  a 

arrangement,  allows  of  reduction  of  spars  parti, 

the   machines   convenient   multiples    of    one   aoot^flr. 

does  not  admit  of  a  particular  case  beiiig  vofltcd  o«t,  1 

this  be  done  it  will  be  seen  that  a  latge  dM  Is  soon 

and  after  a  certain  point  the  rale  oannot  be  mmtd 

leads  to  engines  of  impracticable  atae.     It  tJi«i  titevM 

sary  to  add  each  time  one  or  more  machinsa  of  thm  i 

It  would  be  a  matter  of  great  interest  to  leam  fraoi  m 

dynamo  builders  what  is  the  upper  limit  of  stae  of 

It  will  thus  be  seen  that  we  begin  with  ms 

parts   interchangeable,  and  finish   with  a    oortall 

machines  depending  on  the  size  of   the  stalioil, 

the  parte  interchangeable,  and  between  we  have  a  ni 

machines  of  varying  sizes.     In  very  large  statiofia  m 

on  a  Bulliciently  generous  scale,  all  the  units  nuiy  6e 

same  size,  but  the  author  maintains  that  the  initial 

should  not  be   less   than   that   number   which   aUowe 

breaking  down  without  overloading  the  rsmaiiidar  Wm 

the  specified  amount ;  and  it  cannot  be  oooaideffvd  all 

down  one  or  two  large  machines  to  begin  witli,  and  tA 

good  workmanship  and  design  to  avoid  muhap.     CIs  tli#  i 

principles  it  ahoufd  not  be  a  difficult  matter  to  work  out  a  s«to 

of  machines  which  will  provide  for  stations  of  aU  imaka,  ao4  |S_ 

be  limited  in  number.  ~ 

Next   may   be   considered  the  question   of    ttAOi 
regards   the   conductor  and  the  insulatiofu     It   Is 
be  desired  that  only  a  few  sizes  of  conductota  i 
upon.     The  author  has   endeavoured  to  show 
of  neoessity  the  size  of  main  re<|uired  in  a  given  stra«l  is  I 
a  matter  of  guesswork,  hence  it  should  not  be  a  < 
to  agree  upon  standard  si7.ea  that  may  be  such  that  tli^  ^m  1 
made  up  from  ordinary  S.W.C.  wires.     If  this  m 
manufacturer  could  afford  to  stock  a  great  deal  of  wlfii^  i 
source  of  delay  in  delivery  would  be  avoided.     AaaJBi,  It 
should  be  possible  to  settle  upon  standard  Uil9  mr  d 
of  diS'erent  kinds  for  given  pressures^  and  if  thlt 

Slished,   manufacturers  could  stock  cable  actually 
elivery.     The  advantage  of  this  will  be  fully  a; 
central-station  engineers,  for  instead  of   each  one 
store  for  his  own  requirements,  he  would  be  able  to  i 
stock  and  save  the  expense  of  cable  stores  and  f ' 
besides  being  able  to  meet  unlooked-for 
notice,  while  the  sggrepte  stodc  aod,  tlienfov«i«   I 
locked  up  would  be  mwm  lest  than  if  Umvs  were  a 
separate  fi tores. 

We  next  come  ta  accessories,  such  as  sernos  cab 
formers  (in  the  case  of  alteraatins  supply),  inaisi  foM 
maximum  recorders,  meter  boards,  eto.     Uers  agas 
must  be,  standardise.     Find  out  Uie  best  atl^roiuHl 
each,  and  keep  to  it.     Have  as  few  sizes  as  ] 
your  |mrts  so  that  they  shall  come  in  if 
so  that  the  work  may  not  have  to  be  ndiomm*     la 
practice  the  author  has  endeavoured  to  earvyoot  Mbi 
ciplcs,  and  he  has  to  a  great  extent  succeeded,  but  tt  ^ 
tedious  to  enter  into  the  details.     It  is  ol  iiule  nae  lor  4 
even  many  individuals  Uj  standardisa  unless  there  be  i 
tion.     It  will   probably  be   said,   sU  admit  that 
plant  is  desirable,  and  you  are  but  laboorfnglo  ptove  that  ^ 
Is  evident.     How  do  you  propose  that  this  desirable  ei 
be  achieved '{    The  author  replies  that  there  ie  but 
and  that   is  by  settling  upon  certain  standatds   thai 
acceptable  to  the  majority  of   those  concomed«  and 
only  be  done  by  thrashing  out  the  subject  bj  a 
thoroughly  representative  of  ail  classes  inlefeetsd- 
ciation  is  representative  of  a  section  of  one  maitiam 
the  municipal  section  of  users  of  plant — and  it  ia  n 
competent  to  deal  with  the  matter  by  itself.     The 
of   Electrical  Engineers,  the  mother   of   aU  IMliih 
societies  and  associations,  is  the  proner  Offwinlieft  Ie  < 
the    matter   should    be   tWerred,    and   it  witt 
matter  of  satisfaction   to   the   memhen  of 
learn    that  our  council   has   already 
tion    with    a    view    to     thia,    and    a 
appointed    by    them   to    tbarottgbly    go    ialo 
The  recommendations  of  the  ooauniUee  eanitot  Call 
great  weight,  and  if  the  matter  be  properlir  taken  ii|>  i 
will  soon  be  secured,  for  it  will  be  found  that  im 
making  standard  plant  could  not  oom|wte  with  thnee 
and  tisers  with  fads  would  find  them  loo  eiMHSTe  In 
It  may  be  thought  that  such  a  syetiB  shonia  be 
but  it  is  to  be  feared  that  the  diffieolliei  of 
end  would  be  such  as  to  make  h  ImgnMaM^  ead  h  * 
result  in  the  matter  beii!_ 

In  conclusion,  the  aotiibr  Innli  theft  the  t 
alluded  to  will  be  thoroii(gh|y  ^setM 
suggestions  for  the  guidance  of  the 
be  furthcomijig. 


Mr.  A 
called  a  plooser  pa[ 
ssvociation  were  ous  to  the  aelhor 


.  CUhhtafB  (ptesldeeft)  «dd  this  wm  i 
ooser  paper   on  Ihe  eehteoh  end  the 
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mitt^  of  th@  &BsocUtiot)  had  b€en  formed  to  ooDsider  tho  matter 
subject. 

Kr.  R.  A.  D«wbftrii  [Bruah  (Jompany)  said  he  was  glad  that 
this  question  bad  been  raised  by  tha  engineer  q£  a  munii^ipal  station 
mid  aot  by  a  maQufacturar'H  rapreaantative.  Ha  hoped  tbc  diacua- 
mm  would  prodi3ca  some  useful  hiuta  aa  to  bow  to  remedy  the  want 
of  atandardiaation.  Que  of  the  reaaona  why  American  and  Oon- 
Ciueotal  man  u fact urera  were  maktn^  aucb  great  headway  was  that 
Lhey  had  «  good  aystem  of  etandardieation.  A  very  aerloue  draw- 
hfti^  to  EngLieb  manufaotorera  w&e  thac  it  waa  imponaible  for  them 
to  iDaka  for  stock.  Whan  plant  w&a  required,  the  engineer  g^ave 
tlie  order,  and  it  waa  uauaity  sit  or  niiie  months  before  the  plant 
was  dolivered.  This  would  not  happen  if  there  wa£  a  reprular 
standard.  Plant  might  then  be  atooked  and  delivered  on  receipt 
of  cbe  order.  Better  work  mi^bt  also  be  done,  ai  more  time  mlgot 
be  givfui  to  stock  orders  tbaa  is  now  ^ivan  to  orders  which  are 
being  turned  out  as  fast  as  poBsthlo,  Mr.  C,  H.  Wordin^ham 
meotioned  some  very  old  voltages  which  had  been  used.  He  took 
100  volte  as  a  sort  of  standard.  There  mi^ht  be  standard  voltages  of, 
eay»  100,  200,  to  500  volts,  and  engineers  who  wanted  intermediate 
voiltag^i  might  be  told  they  could  not  have  them.  The  meeting 
•bould  give  some  estpresslon  of  opiuion  on  the  subject  of  standard 
Toltagos  before  it  broke  up.  The  Brush  Company  were  now  making 
a  ^r^eat  eSbrt  to  standardise  in  some  way.  It  was  a  very  difficult 
thing  to  acoomplish.  Engineers  sent  in  specifications  for  dynamos. 
motors,  etc,,  of  awkward  voltages  to  suit  some  special  type  of 
wigine  which  they  might  happen  to  have  In  their  works.  The 
wotdiDj^  of  tenders  should  also  be  made  so  that  the  makers  who 
asnfc  in  a  tender  for  a  220-volt  motor  instead  of  118  volts  should 
not  hare  tbetr  tender  uneonaidered  and  taken  no  notice  of*  Great 
ifforta  had  been  made  to  introduce  a  standard  size  for  srenerating 
tfttits,  as  there  was  only  about  one  case  in  a  hundred  where  inter- 
mediate  sizes  ware  really  needed.  Standards  might  be  made  in 
tomltiplea  of  100— viz.,  400  kw.,  fiOO  kw.,  and  600  kw*  There  was 
no  station  to  which  one  could  point  and  say  100  kw.  was  too  small, 
and  200  kw.  was  too  large.  Station  engineers  might  help  them  in 
that  matter  by  leaving  their  specifications  open  to  manufacturers^ 
itande^ds.  As  regarded  overload,  he  did  not  quite  follow  Mr, 
Wordingham's  reason  for  making  the  plant  consist  of  »ix  machines. 

Mr.  WoTdlngliam  :  Because  it  took  20  per  cent,  safe  overload. 
If  it  took  3*1  per  cent,  they  would  only  need  four, 

Mr.  DAwbarn.  resu mingy  said  the  output  of  a  station  varied 
bom  year  to  year*  What  it  was  at  one  Christmas  might  be  totally 
diffweot  to  the  output  the  next  Christmas,  Stations  in  this  country 
were  etArted  with  a  much  too  small  nntt  of  capacitv.  As  regards 
plants  the  simpler  it  was  the  better.  Three-crank  engines  were 
introduced  as  a  remedy  against  vibrations,  In  places  where  this 
wa#  not  felt  they  were  unnecessary,  and  a  single  or  double  crank 
engine  would  give  quite  as  good  results,  and  was  at  the  bavob  time 
not  so  complicated.  All  manufacturers,  he  thought,  owed  Mr. 
Wording  bam  a  debt  ot  gratitude  for  his  paper, 

Mr.  W.  A.  Chunen  [Glasgow)  said  he  sympathised  with  Mr. 
Wordin^ham  in  hie  efforts  towards  standardisation.  The  first 
ptnoc  he  wished  to  take  was  the  voltage  of  lamps.  Mr.  Wording- 
nein  aeemed  to  favour  the  100- volt  system,  no  doubt  because  this 
waa  the  system  in  use  in  his  own  town.  He  himself  would  take 
250  volts,  and  in  this  he  was  afraid  he  would  upset  some  of  Mr. 
Wordingbam'a  tables.  It  was  the  best  he  could  do  at  pres«nt^ 
He  oould  not  get  a  higher  or  else  he  would  have  done  so.  This 
pceBvure  was  perhaps  rather  inconvenient  for  house  lighting,  but 
it  worked  as  well  ae  100  volts  for  street  lighting.  Enclosed  arcs 
were  now  becoming  more  and  more  prevalent^  and  this  voltage  was 
very  suitable  to  these.  In  Glasgow  at  the  present  time  their  limit 
wae  400  volts,  bat  when  this  aystera  was  adopted  they  could  roach 
500  volt«.  His  friends  had  all  told  him  that  he  would  only  get 
■erap  lamps  for  this  voltage.  That  he  didn't  mind  provided  the 
1«mpe  worked  alt  right.  He  didn't  think  they  had  reached  finality 
ie  incandeaoent  lamps.  The  Board  of  Tradoi  though  nominally 
only  allowing  500  volts  in  the  generating  station,  did  not  mind 
anything  betweoa  5(X)  and  dOO  volts,  Mr.  Wordingham  had  miased 
out  everything  about  oonoentric  cables.  There  was  a  great  deal  of 
improvement  to  be  made  in  meters.  Thanks  should  be  gif^en  to 
Mr-  Wordingham  for  his  paper. 

GAPialu  M.  B.  SaiUiey  (of  Messrs,  Willans  and  Robinson)  said 
&bat  be  thought  it  a  good  thing  this  recommendation  should  come 
from  the  opposite  side.  Engines  were  rather  different  to  dynamos 
on  the  point  of  standardisation,  inasmuch  as  they  had  to  do  with 
volts  and  atn  pares,  but  enginemakers  had  great  diMculty  with  it 
because  of  the  variety  of  engines  which  were  required,  some  for 
lighting,  some  for  power  work,  ete,  It  would  be  a  very  good  thing 
if  a  standard  could  be  made. 

lb.  K,  HAttuneiid  said  he  had  not  intended  to  speak  on  the 
paper «  He  w*as  one  of  that  class  of  engineers  who  were  supposed 
lo  ne  responsible  for  the  figures  of  cost,  etc.,  in  the  various  works. 
Consulting  engineers  were  supposed  to  shine  by  doing  ^mething 
irratiCf  and  by  not  going  with  the  common  herd.  However^  in 
this  case  he  would  act  as  an  ordinary  beings  and,  like  the  others, 
lay  be  absolutely  approved  of  this  movement.  When  over  in 
America  in  ISBS  be  went  through  the  works  of  the  Westinghousa 
Company,  and  was  struck  to  see  the  lin^  of  engines  all  ready  to 

KOBt  00  receipt  of  orders.  This  was  the  way  this  company  had 
Elt  up  eo  great  a  business,  as  it  was  possible  to  deliver  plant 
almost  immediately  on  receipt  of  an  order.  This  was  the  result  of 
ttandardisation.  When  the  slack  time  camOt  plant  could  be  made 
for  atock  orders  ready  for  the  bui^y  season.  The  pressure  wa^  not, 
lie  kbougbt^  sucb  an  important  point.  In  alternating  plant  the 
prgMore  used  shonld  be  always  the  same.  As  to  size  of  plant,  that 
Wat  a  tiling  which  could  be  settled.  He  disagreed  with  Mr.  W^ord- 
ingbam  in  dividing  up  the  initial  plant  into  six  units.  He  would 
oiljy  h&ve  ooe  big  miit.    He  thought  that  m  the  paat  sufficient 


attention  had  not  been  paid  to  the  question  of  planli.  If  they  began 
with  l&)-kw.  generators,  they  must,  of  course,  have  another  150-kw. 
one  as  a  duplicate,  making  300  kw,  altogether.  As  regarded 
period ieityf  it  was  a  case  of  every  man  for  himself.  The  Brush 
Company  had  for  years  made  theix  machines  at  periods  of  100  per 
second »  He  always  recommended  the  same  t^riodicity  himself. 
The  Brush  Company  would  not  like  it,  however,  if  the  committee 
altered  it  to  50  or  60, 

Mr.  C.  J.  ftntlierland  (Hanley)  said  there  was  one  point  in  the 
paper  he  wished  to  notice,  and  that  was  with  regard  to  running 
120  kw,  on  100<kw.  machines*  The  engineers  when  the  heavy 
winter  loads  came  on  would  run  the  machines  up  to  tbeir  fuU 
power,  and  have  no  margin  for  a  reeerire.  He  also  thought  a 
mistake  occurred  where  Uie  declared  preeaure  was  put  at  103. 
That  was^  be  thought,  the  working  preesure, 

Mr,  J.  A.  JeekeU  said  that  a  short  time  ago  he  wanted  to  extend 
his  switchboard  and  could  not  get  glasses  to  fit  the  meters.  They 
had  all  been  altered^  and  the  sizes  which  had  been  sold  previoualy 
were  unobtainable.  The  oaees  of  the  rheostats  and  meters  were 
also  different. 

Mr  rar«4ay  Preeter  [Bristol)  said  Mr.  Wordingham  suggeeted 
that  2  h.p.  was  the  smallest  size  which  wonld  be  required  in 
motors.  He  begged  to  differ  from  him  in  this.  The  author  drew 
attention  to  an  88-kw,  dynamo  being  driven  by  a  I.'iO'bp.  engine. 
If  you  were  going  to  run  engines  and  motors  together,  tney  ought 
both  to  be  atandardiaed  together.  The  author  took  multiples  di 
100  for  standard  voltages,  and  this  wae  about  the  best  standard. 
Mr.  Byng,  in  a  paper  on  lamps,  recently  said  they  should  be 
rather  higher  than  the  specified  voltage  to  allow  for  fiuctuatlone 
in  the  currents 

Mr,  H.  L,  F,  Soot  (Tunbridge  Wells)  said,  with  regard  to  the 
standardisation  of  periodicity,  an  enormous  outlay  would  be 
involved  if  this  were  applied  to  the  plant  in  stations  now^  as 
everything  would  have  to  be  altered.  Standardisation  should  be 
started  on  a  smaller  scale,  atarting  with  lamps,  etc. 

Mr.  G.  F.  Cettam  asked  who  was  going  to  pay  the  piper  for 
changing  over  all  the  station s  ?  Had  they  arrived  at  the  stage  of 
making  everything  uniform  ?  If  English  manufacturers  had  put 
their  foot  down  like  those  in  America,  he  could  have  understood 
it.  Mr.  Wordingham  had  not  quite  carried  out  hb  formula.  He 
thought  that  in  Manchester  even  now  there  was  some  rope -driven 
plant.  The  author's  standard  size  was  too  big  for  a  number  ol 
smaller  stations.  There  was  likely  to  be  a  tramway  boom  soon* 
and  tramway  people  might  be  consulted,  and  before  the  boom 
came  on  let  them  arrange  a  standard  for  trams, 

Mr.  A.  M  aibblnffa  (president)  said  it  was  a  clear  necessity  that 
something  should  he  done  in  the  matter.  There  seemed  to  be  a 
misconception  as  to  the  line  they  were  going  on.  The  committee 
did  not  propose  to  standardise  plant  now  in  use,  but  that  which 
would  be  put  into  new  stations.  There  was  no  doubt  that,  baring 
a  stand aroj  manufacturers  would  be  enabled  to  have  a  lai^e  stock. 

Mr.  C.  B,  Werdlnglyuea,  in  replying,  said  Mr,  Daw  bam  had 
pointed  out  that  it  was  impossible  to  make  stock  orders.  In  that 
he  quite  agreed  with  him.  He  had  not  thought  it  worth  while  tx> 
mention  concentric  cables^  as  in  a  few  years  they  would ^  in  his 
opinion,  be  extinct,  Mr.  Chamen  went  for  him  on  this  subject, 
but  he  was  rather  grateful  than  otherwise ;  in  fact^  be  almost  liked 
it.  It  was  a  question  which  must  be  settled  by  everyone  concerned 
In  the  matter.  With  regard  to  Mr.  Hammond's  notion  of  having 
one  big  uniti  what  would  he  do  when  his  one  unit  broke  down  t 
Id  10  years'  time  single- phase  alternating  plant  would  be  almost 
extinct.  As  to  Mr,  Sutherland's  remarks,  he  should  remember 
they  bad  to  deal  with  sane  beings.  No  engineer  would  run  hiB 
plant  so  close  up  as  he  suggested.  Regarding  the  etandardisation 
of  the  engine  and  motor  together,  in  future  no  doubt  these  would 
sold  as  a  generating  set,  and  would  be  both  of  the  some  standard. 
There  seemed  to  be  rather  a  misconception  amongst  them.  Of 
course  the  standard iaation  would  only  apply  to  new  stations.  He 
did  not  wish  to  suggest  that  there  should  be  any  hard-and*faBt 
rule  as  to  the  sizes  of  engines  and  dynamos.  He  would  conclude 
by  thanking  them  for  the  kind  way  in  which  they  had  received 
his  paper. 


The  fdlowiog  paper  was  then  read  i 

Appropriation    of    Profits    and    Repayment    of 

Loans. 

BIT     BAILIE     WM.     MACLAY,     CONVENKE      OF      ELECTEICnY 

COMMITTEE,    GLASGOW     CORPORATION. 

In  eyery  department  of  mutiiaipal  work,  however  technioal 
it  may  be,  there  always  atises  the  quoetion  of  finance,  Aa 
the  proverb  has  it,  *^  Money  makes  the  mare  to  go/'  aad 
even  an  electricity  committee  must  study  ways  and  meafuu 
It  would  be  a  oompamtively  easy  matter  for  a  wealthy 
corporation  to  erect  extensive  buildijigs  and  put  down  an 
installation  of  the  finest  machinery  and  plant — it  may  be 
regardless  of  ej[penBe — but  it  is  a  diflerent  and  a  more  difficult 
thiDg  to  generate  current  at  a  price  that  will  commend  its  use 
to  the  majority  of  the  community  either  as  an  illuminant  or  a 
motor  power,  or  both*  An  old  friend  of  mine  waa  at  one  time 
manager  of  the  home  farm  associated  with  one  of  the  largest 
iron  induatries  in  this  country.  Many  a  time  I  wondered  why 
he  left  the  employment  of  that  firm*  I  had  it  all  explained  to 
me  one  day  by  one  of  his  contemporaries.  Mr.  Johnstone,  he 
said,  kept  bis  farm  in  splendid  order.     Everything  was  dona  ux 
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the  Tery  beet  style,  but  he  oould  not  make  it  pay,  so  he  had  to 
go.     Fortunately  for  me,  the  subject   of  my  paper  does  not 
compel  me  to  deal  with  defioita — only  with  profits.      As  a 
rule  profits  oan   easily   be   disposed  of.     It  is  a  fact,  in  the 
experience  of  most  men,  that  profits  are  more  easily  distributed 
than   secured.      But  when   a   corporation  does  come  to  hold 
something  like  a  monopoly,  it  ought  to  make  profits,  or  perhaps 
I  should  rather  say,  ought  to  have  a  surplus  every  year.     Those 
surpluses  having  been  secured,  the  question  naturally  arises 
what  is  to  be  done  with  them.      In   the  city  of  Glasgow  we 
have  no  difficulty  with  that.      We  believe  in  letting  '*  Every 
herring    hang    by    its    own    head."      In    other    words,    the 
Corporation  allows   each   of   our   commercial  departments  to 
dispose  of  any  surplus  that  may  result  from  a  successful  year's 
buMneas.  ^  We  recognise  the  fact  that  not  one  of  these  depart- 
ments exist   to  make  profits — as  is  the   case  with  a  private 
commercial   concern — but  that  rather   it  has  been  called  into 
existence  for  the  benefit  of  the  community  as  a  whole.     This 
matter  seems  to  be  viewed  rather  differently  in  England,  and 
had  that  not  been  the  case,  perhaps  I  should  not  have  written 
this  paper.     Let  us  take  Manchester  as  a  typical  example.     At 
the  end  of  their  financial  year  they  showed  a  surplus  of  £40,000 
in   the  gas  department  which   was  transferred  to    city  fund 
account,  presumably  for  the  relief  of  taxation.     Now  it  may  be 
said  that  **  It  is  as  broad  as  it  is  long,"  and  what  is  taken  out  of 
the  one  pocket  is  simply  put  into  the  other,  the  community 
being  no  poorer  by  the  transfer.     I  am  inclined  to  dispute  that. 
Take,  by  way  of  illustration,  our  gas  department,  whose  business 
is  one  of  the  largest  of  its  kind  in  the  three  kingdoms.  Annually 
we  carbonise  something  like  600,000  tons  of  coal,  and  we  supply 
gas  to  all  consumers  in  the  city  of  (flasgow — the  important 
burghs  of  Grovan,  Partick,  etc.,  and  nearly  every  district  within 
a  radius  of  seven  or  eight  miles  from  the  centre  of  the  city. 
Now,  let  us  suppose  that  every  ratepayer  uses  our  gas,  but 
they  all  do  not  use  this  illuminant  alike  and  in  an  exact 
proportion  to  their  rental,   which   is  the  basis  of  municipal 
assessment.     Some  of  our  people  use  gas  only  as  an  illuminant. 
Others  again  turn  it  to  account  in  stoves  for  heating  purposes 
M  well  as  for  lighting,  whilst  a  third  class  use  it  not  only  for 
light  and  heat  but  also  as  a  motor  power.     Having  no  differ- 
ential charge  in  Glasgow,  the  large  consumer  would  therefore 
pay  away  far  more,  probably,  than  he  received  back  in  the  form 
of  reduced  taxation,  whilst  a  small  consumer  might  get  a  rebate 
of  taxation  out  of  keeping  with  his  gas  consumption,  and  that 
at  the  expense  of  the  larger  consumer.     This  is  neither  fair  nor 
e(|uitable,  and  would  not  be  tolerated  in  our  city.     We  contend 
that  what  has  been  taken  from  a  gas  consumer  in  excess  of 
the  cost  of  production  and  distribution,  should  be  given  back  to 
him  at  once  and  directly  through  the  department  in  the  form 
of  a  reduced  charge  in  the  immediate  future.     This  meets  all 
the  wants  of  the  case  and  inflicts  a  hardship  on  no  one. 

But  this  is  not  my  principal  nor  my  strongest  argument  in 
&vour  of  the  Glasgow  system  of  appropriation  of  profits.  We 
hold  that  it  is  a  sound  policy  to  place  as  few  restrictions 
on  business  as  possible,  especially  in  these  days  of  keen 
competition.  We  maintain  that  if  any  of  our  commercial 
departments,  originated  solely  for  the  good  of  the  people  as  a 
whole,  is  compelled  to  keep  the  price  of  anything  above  the 
cost  of  production  and  distribution,  then  a  restriction,  an 
artificial  and  arbitrary  restriction,  is  placed  on  the  business  of 
that  committee.  Is  it  fair  or  just  to  that  particular  committee? 
Is  it  fair  or  encouraging  to  the  engineer  or  superintendent  who 
is  largely  res]X)nsible  for  the  prosperity  of  the  undertaking  ? 
I  say  that  it  is  not,  and  that  every  committee  should  in  this 
respect  be  unfettered.  It  is  true  that  it  is  very  creditable  to 
the  gas  department  of  Manchester  that  they  should  be  able 
to  suj)ply  gas  at  a  moderate  price,  and  at  the  same  time  hand 
over  £40,000  annually  to  the  city  fund.  We,  in  Glasgow,  think 
that  it  is  at  least  as  creditable  to  supply  gas  to  the  community 
at,  perhaps,  as  low  a  price  as  obtains  in  the  three  kingdoms, 
although  we  should  not  give  a  farthing  to  the  city  fund  for  the 
relief  of  taxation.  Further,  our  Electricity  Committee  have 
faith  in  the  proposition,  that  by  reducing  the  price  of  current 
they  will  increase  the  demand,  and  an  increased  demand  will 
enable  them  to  reduce  the  price  still  further  until  it  reaches 
the  irreducible  minimum.  The  two  things  are  closely  asso- 
ciated, and,  in  fact,  correlated.  You  cannot  well  have  the 
one  without  the  other.  That  leads  us  to  the  conclusion 
that  every  defmrtment,  and  especially  the  electrical  depart* 
raent,  ought  to  have  a  free  hand  in  this  respect  in  order  to 
demonstrate  to  the  pu>>lic  that  it  is  doing  its  best  to 
provide,  and  pn>vide  successfully,  for  the  wants  of  the 
people,  and  the  best  evidence  of  this  is  to  be  found  in  a 
low  charge  for  current  rather  than  in  a  continuous  large 
surplus  to  be  appropriated  by  other  departments  at  the  end  of 
each  year.  L%st  year,  on  a  turnover  of  £30,000.  our  Elec- 
tricity Committee  had  a  profit  of  £18.000.  When  disposing  of 
this  surplus,  we  first  of  all  set  aside  £2,770  as  an  extra  depre- 
ciation on  the  .Tohn-street  and  Miller-street  stations,  where  the 
ulant  and  machinery  were  old  and  somewhat  ohnolete,  having 
oeeu  MOfjfuired  from  a  private  firm  when  we  received  our  pro- 
rimonrnJ  order.       Next,    we   debited  £1,500  against  renewals 
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on  meters  and  £1,000  for  probable  reoewala 
plant  and  machinery  in  the  Waterloo-street  el 
further  appropriated  about  £5,&00  of  our  Urge  aorplos  for 
ordinary  depreciation  on  our  buildings,  plant  and  luschias^, 
mains  and  cables,  making  in  all  £10,706.  lOs.  for  deprsdiP 
tion  and  renewals  in  our  stations.  The  balance  of  oar  svpls 
of  £18,000,  amounting  to  £7,293.  we  disposed  of  •■  follows  •  a 
sum  of  £4,300  was  absorbed  by  interest  on  capital*  £1,466  «m 


placed  to  the  credit  of  the  sinking  fund.  This  left  a  net  \ 
of  £1,527,  which  was  carried  forward  to  the  credit  of  next  Teu^s 
account.  This,  gentlemen,  is  how  we  dispoee  of  a  sorpins  m 
Glasgow.  Every  penny  of  it  was  appropriated  for  the  good  of 
this  department,  and  this  department  only,  and  we  msmfaii 
that  the  citizens  benefited  quite  as  much  as  if  the  bulk  of  it  had 
been  devoted  to  the  relief  of  our  municipal  taxation. 

I  now  come  to  jipeak  of  the  other  branch  of  my  ■abject 
*'the  repayment  of  loans."  It  would  take  up  too  modi  of 
your  valuable  time  were  I  to  examine  and  compare  the  indebtei- 
ness  of  Glasgow  with  the  obligations  of  other  municipalitieB,  or 
enlarge  on  their  various  systems  of  repayment.  It  mMj  snf&ei 
that  I  treat  of  the  indebtedness  of  our  own  municipality  and  sf 
our  sinking  funds,  allowing  each  of  you  to  make  his  own  ea» 
parisons  and  draw  his  own  conclusions.  In  order  to  make  m§ 
figures  exact  and  complete,  I  shall  deal  with  the  year  endim 
May  31,  1897,  being  the  latest  financial  year  of  the  OorpontMi 
of  Glasgow.  At  that  date  the  liabilities  of  oar  Corporatki^ 
including  gas  and  water  annuities,  and  the  debt  of  tlM  eoeoam 
good  department,  amounted  to  £"8,748,652,  and  oar  aaesfes  U 
£11,596,384,  thus  showing  a  clear  balance  in  frnvour  of  tfct 
municipality  to  the  extent  of  £2,847,732. 

But,  having  stated  the  amount  of  our  indebtednma,  tfct 
question  naturally  arises.  How  are  these  liabilitiea  to  be  d» 
charged  ?  Let  me  say,  before  I  proceed  further,  that  aD  mm 
money  for  departmental  purposes  is  borrowed  throoffc  III 
loans  fund,  at  the  head  of  which  is  an  excellent  finaMBg. 
This  is  a  useful  institution,  which  unites  and  keeps  in  feomfc 
all  the  departments  of  the  Corporation.  Should  say  ee» 
mittee  have  more  money  than  they  can  profitably  ost  thif 
lend  it  to  the  loans  fund,  whereupon  the  loans  depeitmml 
either  pays  off  debt  or  lends  the  amount  to  eome  cdMr 
department  of  the  corporation.  In  this  way  we  nerer  hsm 
to  go  outside  to  seek  for  investments.  Temporary  loans  m 
revenue  account  must  be  repaid  within  a  reasonable  time,  ml 
out  of  the  revenue  of  the  year  in  which  they  were  borroeeL 
If  any  one  of  our  departments  promotes  new  undertaki^p 
requiring  further  capital  expenditure,  then  ita  Iminisiig 
powers  must  be  increased  by  Act  of  Parliament,  sad  tfci 
money  secured  from  the  investing  public  by  an  imoe  d  Hoik 
or  otherwise.  In  the  case  of  a  temporary  loan«  the  leodiig 
committee  is  credited  with  the  current  rate  of  interest,  wfcilil 
the  borrowing  committee  is  debited  with  the  average  nii 
payable  on  the  loans.  Our  debts  we  liquidate  in  the  iiimUibmw 
way,  by  means  of  the  sale  of  property  and  the  sinkint  fimi 
and  the  rates  vary  according  to  the  nature  and  dmresUr  «f 
each  respective  undertaking.  At  May  31,  1897«  oar  pofisi 
department  was  still  owing  £1,549,254,  but  the  sinking  foidi 
being  all  calculated  on  the  maximum  amount  originaUy  borrowsi» 
this  sum  vrill  be  quickly  reduced  and  finally  diaappear  aitngstfcg. 
Under  theheading  of  police  department  we  include  the  foUovnif : 
public  health  and  permanent  pavior  work,  the  sinking  fond  far 
which  is  at  the  rate  of  5  per  cent.  The  rate  for  sewage  pmiim 
tion  works  is  fixed  at  1 J  per  cent.  For  general  police  parp^M^ 
sewer  construction,  and  street  improvements  parpneea  it  i 
2^  per  cent. ,  whilst  for  rebuilding  of  bridges  and  payment  el 
county  road  debts  the  rate  stands  at  2  per  cent.  In  48  or  4i 
vears  after  to-day  this  larse  debt  will  be  extinguished  altofettaL 
Many  of  us  in  Glasgow  will  not  live  to  see  this  **  coosammaliM 
devoutly  to  be  wished,"  but  whilst  the  individoal  cititsn  ^Sm 
the  corporation  lives  on  and  flourishes  in  perennial  joath. 
our  water-supply  department,  the  balance  of  loan  debt 
stood  at  £2,784,148  in  1897.  At  the  departmental  mil 
rate  of  sinking  fund,  1^  per  cent.,  this  balance  will  be  ab 
wiped  out  in  66  years  hence.  It  is  true  that  we  are  cani; 
new  and  large  obligations,  but  we  must  leave  eomeching  to  bt 
paid  by  posterity,  as  they  will  inherit  from  na  perhaps  Ifce 
finest  water  supply  in  the  kingdom. 

I  shall  now  say  a  word  about  the  gaa  and  electricity 
departments.  Our  Klectricity  Committee  was  a  sub-committse 
of  the  Ci\B  Committee  until  the  November  before  last.  It 
was  then  create<l  a  separate  and  independent  ccunmiHei 
unless  in  the  matter  finance.  We  shall  therefore  have  te 
treat  the  indebtedn<>ss  and  the  sinking  funda  of  the  two  as  ottft 
joint  obligation.  In  1897  the  joint  indebtednem  mic^  he 
taken  to  represent  £1,127,495.  These  1  have  ennmerated  Me 
the  heaviest  liabilities  of  the  Corporation,  and  1  think  I  need 
not  go  further  into  detail.  The  markets  department,  with  iei 
ainking  fund  and  -in  its  case — surplus  profits,  shoold  i 
its  present  debt  in  28  years,  which  is  something  like  3  per  < 
per  annum  overhead.  The  parks  Mid  galleries  ds_ 
and  the  municipal  buildings  have  a  minimmn  trntoof  1  psr 
cent,  with  accumulationa  for  their  ainking  fonda.  TW 
debt  inU  be  revaid  in  49  years  and  the  mnnieipsl 
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56  yexn,  Tbe  city  itnprovementa  department  has  a 
debt  of  £1,306,256,  The  debt  U  reduced  bj  s&lea  of 
woperty  and  aurpluB  inooine^  The  ainking  fund  does  not 
ttOiA  into  operation  till  the  last  propertj  ia  sold,  and  our 
i%iiiway«  pay  off  their  obligaiioD  of  £516,556  by  a  sinking  fund 
\X  tha  rate  of  2  per  cental  which  if  accumulated  at  3  per  cent. 
wUX  p&y  off  the  debt  in  30  yeara.  I  have  thua  given  you  the 
)&rticuliira  of  the  nianner  in  which  we  repay  our  loana*  The 
^st^iu  a&ema  to  havtj  oommendad  itaelf  to  our  fellow -citizeni, 
ind  our  finance  h&i  been  approved  by  oapitaliita  all  over  the 
dugdom.  Were  evidence  of  thia  awanting«  ib  muat  be  found  in 
^km  very  low  rate  of  interest  wo  pay  on  our  loans.  On  our  last 
■me  of  stock  it  ia  only  2^  per  cent, ,  and  on  our  temporary  loans 
klM  ftTOcagtj  rate  ia  aa  low  aa  £1.  lis.  dd.,  whilst  our  promissory 
BOteft  have  been  readily  taken  up  by  London  hnanciers  at  even 
IJj  p«r  cent,  and  1  per  cent.  Gentlemen,  our  motto  of  old  wa« 
*'  Cet  Glasgow  flourish  by  the  preaching  of  the  Word/'  To-day 
Qlaogow  tiourishea  also  by  the  low  rate  of  interest  on  capital 
ixpendittire, 

DlSOUSSJDN. 

ConAi^lior  a.  Pearwm  (Bristol)  said  he  did  not  o^gree  with  the 
author  in  the  6rgi  part  of  hi^  paper^  but  all  electric  committees 
would  ^ree  that  the  period  for  repayment  should  he  ai  lon^  as 
{KHBible.  Things  were  rather  different  in  Glasgow  from  what 
they  were  in  Bristol.  The  person  on  whose  credit  the  money  was 
tecrawed  should  have  some  share  In  the  proita.  The  electricity 
ili|Mrtnaent  should  be  able  to  compete  with  the  gas  companies  all 
day,  and  not  only  in  partB  of  the  day.  The  way  in  which  the 
r&cepayera  should  be  benefited  should  be  by  an  improved  svatem 
of  y^htifig.  There  t»>aLd  not,  as  a  rule,  be  much  proit  before 
three  years  after  the  station  was  starteil.  The  pront  should  be 
.^pliea  to  decreasing  the  cost  of  lighting  and  increasing  the 
Bmnber  of  lamps  eupptied-  The  next  thin^  would  he  the 
nductloti  of  the  cost  per  nnit  to  the  consumer.  He 
wondered  how  the  Board  of  Trade  would  view  the  disbri- 
bntioD  of  profits  as  shown  in  the  paper.  Instead  of  one 
MBTve  fund  only,  of  10  per  cent.,  they  had  several  little  ones 
^^ider  different  names,  which  might  in  time  aggreg&te  20  per  cent. 
If  ^  found  that  Bailie  Maelay  could  step  through  the  Board  of 
Ifrade  regulations  in  this  raannefi  he  should  not  have  any  objec- 
Hon  to  doing  the  same  himself.  There  woa  nothing  more  likely  to 
fojere  tbe  electrical  venture  than  to  have  to  make  a  call  on  the 
tales,  Knd  those  funds  would  almost  preclude  the  possibility  of 
lim.  Once  he  had  given  the  con«amer  hl^  reduction,  he  would  go 
Id  for  public  Ugbtin{£. 

Aldennan  IJayd  Hl£gl>^liottom  (Manchester) said  he  disagreed 
wilh  the  author  as  bo  the  disposal  of  profits.     He  held  that  the 
labepayers  should  have  some  share  in  the  pro6t8.    The  aublior  took 
I  Siai^^^  <^  *^  example  with  its  large  gross  profits^  which  were  all 
iMOted   to  tbe    electricity  departm«int.      In    Manchester    they 
•Dowsd  10  per  cent,  on  the  life  of  machines.      The  renewal  fund 
wm  niied  to  replace  machinery  they  had  bought  at  the  start,  and 
%s^»ra  they  knew  how  large  uoits  would  be  wanted.     The  way  of 
'  doing  it  in  Glasgow  was  against  the  Board  of  Trade  regulations, 
Qluigiow  was  evading  the  terms  of  the  provisional  order.     With 
!  fsgard  to  the  repayment  of  loans,  Glasgow  had  done  very  well  to 
I  «ii  it  at  a  little  over  1  per  cent.     If  it  were  possible  to  evade 
}  M  ii||uLations,  he  would   be  glad  to  do  it  himself,  as  he  would 
I  TOthitr  borrow  and  extend  repayment  over  42  years  than  o^  er  25. 
'      Alde«ieiuui  Bmee  (Sunderland)  no  id  he  agreed  with  bh«  last  two 
'   ipeakers  as  to  the  allocation  of  profits.     He  was  in  the  unfortunate 
|ic«ition  of  not  having  yet  made  a  profit.  Any  municipnl  auihoriby 
ibeold  be  prepared  to  face  a  lasa  on  the  tirt^it  three  years  of  the 
work.     The  first  charge  on  the  station  should  he  for  the  sinking 
hmd.    depreciation,   etc.     Mter    this    the   consumer    should    be 
benefited.  They  had  recently  introduceci  arc  lij^rhting  into  Sunder- 
land, and  it  had  proved  a  great  eucce^^  and  was  also  a  good  way 
of  advertiaing  the  station.  There  waa  no  mention  of  the  gaa  sinking 
{usd  and  their  time  for  repay ujeot      U  Ulaagow  could  evade  the 
f^irnl&tionf>T  unfortunately  they  could  not, 

Mr.  K.  Hammond  said  this  was  a  subject  for  the  chairmen  of 
committees,  but  as  he  bad  a  lot  to  do  with  the  accounts,  he  would 
ipwair.  He  wished  Mr  Wordingham  had  put  into  his  paper  some- 
ihing  about  the  standardisation  of  rates  of  repayment  of  loans. 
Ee  would  like  to  know  if  a  chairman  was  supposed  bo  carry  the 
Act  in  hi#  bead,  Leeds^  who  had  lately  been  buying  up  the  elec- 
trical company,  were  to  rupuy  to  4(3  years  their  loan  of  £350,0<XI. 
The  Glaagow  Corporation  posed  as  the  friend  of  the  consumer, 
tod  ao  got  electricity  made  as  cheap  as  possible.  He  did  not  forget 
that  tbe  general  ratepayer  paid  the  money.  In  Glasgow  they  said 
they  would  give  ratepayers  every  thing  ^  but  they  wanted  that  kept, 
snd  that  kept,  and  so  on,  till  by  the  time  they  were  dniahed  there 
was  uothiui;  for  anyone  else. 

Dr.  Smith  (3  b,  Pan  eras)  eaid  that  on  the  first  year  at  bis  station 
there  wae  a  loss,  the  next  year  it  just  paid,  and  the  next  there  was 
s  oooiiderable  profit.  On  the  third  year  they  gave  something  bo 
IIm  ntea.  The  next  year  ei tensions  were  required,  and  these  cost 
s  little  more  than  the  sum  given  to  bhe  rates.  There  was  a  deficit 
that  year  of  £800,  They  should  nob  be  in  too  much  of  a  hurry  to 
help  to  reduce  the  rates.  A  good  renewal  fund  should  be  first  laid 
by,  The  profits  should  be  applied  to  purpaseti  of  public  li|;hting. 
They  had  done  this  in  St.  Pancras.  They  started  with  the  con- 
sumer, and  were  now  in  a  fair  way  of  getting  the  number  of  con- 
sumers they  ought  to  have.  Until  the  station  was  on  a  secure 
basis  the  rates  should  be  let  alone.  He  was  sorry  to  see  tliat  no 
mention  was  made  ot  the  St.  Pan  eras  station «  but  any  gentlenaan 
there  wes  at  liberty  to  inspeot  it  during  the  week. 


Mr.  A.  S.  itjunuu-d  (Hull)  said  that  Manchester  bad  appliedtfcir 

and  obtained  42  years  in  which  to  repay.  He  didn't  know  if  the 
association  cniild  do  anything  in  the  matter,  as  it  seemed  very  hard 
that  all  uiL]nicipatibie^  i^hould  not  be  treated  alike. 

Oonnellfor  Heafard  i>aLd  it  was  the  most  amusing  thing  he  had 
heard,  to  propose  to  evade  the  Board  of  Trade  regulation  as  to 
disbribution  of  profit  by  reducing  the  cost  of  street- lighbing.  In 
such  a  case  a  member  of  a  joint  gas  and  electric  committee  would 
be  awkwardly  placed.  When  on  tbe  gas  committee  he  would  have 
to  recommend  gas  for  street- lighting,  and  when  on  the  etectrio 
committee  recommend  oloctricity. 

Mr,  A.  Wrlgbt  [Brighton)  said  tt  was  time  some  definite  decision 
was  come  to.  He  us^  to  imairioe  that  these  municipal  ventures 
were  to  supply  electricity  to  the  ratepayers  at  as  low  a  prioe  as 
possible,  lu  some  placofi  they  could  have  40  years  in  which  to 
repay,  they  in  the  provinces  hid  only  25  years.  If  42  years  were 
allowed  for  repayment,  a  sum  should  be  put  by  for  depreciation. 
They  should  have  something  put  by  for  change  of  plant,  lamps,  etc. 
When  this  had  been  done  they  should  supply  the  consumer  at  cost 
price.  In  some  places  the  consumer  was  made  indirectly  to  pay 
for  the  street^igntingj  which  was  most  unjust.  Some  return 
should  be  made  to  the  ratepayers  for  the  risks  they  ran.  The 
best  way  to  do  this  was  by  having  a  more  efficient  form  of  light- 
ing. They  should  not  hand  over  the  mooey  to  the  borough  sur- 
veyor, who,  in  the  case  of  Brighton,  for  instance,  would  take  and 
build  a  new  breakwater  with  it,  Lowering  tbe  price  of  electricity 
did  not  necessarily  mean  a  deficiency.  They  might  not  make  a 
thing  pay  by  selling  it  at  Is,,  but  by  selling  it  at  4d,  a  much 
greater  number  took  it  up,  and  a  profit  is  thereby  made. 

Mr.  H.  L.  P.  Boot  {Tun bridge  Wells)  said  it  was  the  object  of 
bhe  municipally  owned  stations  to  benefit  the  consumer,  if  they 
did  not  get  a  reduction  out  of  profits,  they  might  aa  well  go  back 
to  the  days  of  the  companies  again,  and  do  away  with  munici- 
palities. It  was  bhe  duty  of  mtinicipalibies  to  sell  the  electricity 
at  bhe  lowest  price.  It  was  a  general  opinion  in  some  committees 
that  a  reserve  fund  was  not  needed.  He  agreed  with  the  author 
in  Bome  points.  It  seemed  to  him  that  in  Glasgow  they  did  pretty 
much  as  they  liked. 

BalUe  Maolaar,  in  replying,  said  his  object  in  presenting  tbe 
paper  was  to  draw  the  fire  of  their  criticism,  and  he  bad  done  that 
very  edectually.  He  had  nob  said  bhat  Glasgow  was  a  shining 
example,  because  it  was  not.  He  hoped,  however,  that  it  would 
show  them  something  in  tbe  future.  With  regard  to  loss,  they  had 
nes  er  yet  had  a  single  occafiton  to  draw  on  the  rates.  The  ratepayers 
had  eome  little  benefit  from  the  electricity  department.  They  bad  in 
Glasgow  reduced  tbe  rates  from  £25  per  street  arc  lamp  to  £18,  They 
wore  just  going  to  apply  for  a  loan  of  £1.000,000  for  gas  and  electric 
Lighting.  This  wonld  be  ^lald  when  it  fell  due,  and  when  it  fell 
due  they  would  ia^ue  another  loan.  He  did  not  agree  with  public 
lighting,  and  if  they  could  have  lighting  for  the  year,  with  tbe 
light  on  all  night,  at  £18  per  lamp  per  year,  it  was  not  so  very 
dear.  No  gas  undertaking  wrote  off  as  much  as  they  did  for 
depreciation.  In  the  North  all  the  accounts  were  Beparate^  end 
any  item  could  be  picked  out  by  itself  without  any  trouble  at  alL 
The  English  accounts  were  so  mixed  up  that  it  was  impossible  to 
compare  the  North  with  the  3outh,  He  thanked  them  for  bhe 
interest  which  they  had  taken  in  his  paper.  Their  Corporation,  to 
«how  how  they  appreciated  the  association,  had  allowed  them  to 
CO  mo  over  4(X>  miles  to  represent  them  there. 

Mr.  Glbblaga  said  they  had  all  listened  with  great  interest  to 
the  paper  and  the  discussion  on  it,  and  he  felt  sure  they  would  all 
give  the  Bailie  a  hearty  vote  of  thanks. 


An  abfitract  of  the  following  paper  waa  next  read  : 
Single  versus  Multiple  Generating  Stations. 

BY     AOllN   F.    0,    SNELU    BOROUGH    ELECTRICAL   SHGtN££H, 
SUNDERLAND. 

This  qiieation  is  one  by  which  doubtless  many  of  us  will  be 
metf  especially  those  engineers  in  charge  of  direct-current 
central  stations,  though  the  question  will  doubtless  also  affect 
to  a  less  degree  those  supplying  alternating  current.  There  is 
no  doubt  that  too  little  care  has  been  taken  in  many  cases  to 
^uge  the  extent  of  the  demand  which  will  be  made  upon 
supply  stationSf  and  one  finds  small  sites  adopted  in  many 
cases,  or  small  stations  put  down  without,  seemingly,  any 
regard  for  future  extensions  or  future  uniformity  of  design. 
While,  on  the  one  hand,  it  is  imperative  for  the  well-being  of 
bhese  undertakings  to  keep  down  tbe  capital  cost  per  kilowatt 
installed,  on  the  other  hand,  it  h  foolish  and  ill-advieed  to  pay 
no  heed  to  the  future,  and  to  design  the  station  initially  so  that 
extensions  may  not  bo  made  systematicaiiy*  and  the  result  be  a 
credit  to  bhe  designer  in  the  future,  and,  at  the  same  time, 
economical  to  the  municipality  which  he  represents. 

One  cannot  overlook  tbe  insignihcance  of  many  of  oEr 
stations  at  the  present  day  compared  with,  as  the  author  thinks, 
the  dimensions  they  must  attain  in  the  not  remote  future,  and 
the  question  which  each  engineer  will  have  to  consider  will  be, 
ah  all  tbe  whole  town  plant  be  centralised  upon  one  site  (which 
in  most  cases  would  have  to  be  extra-mural),  or  shall  there  be 
several  supply  stations  at  difierent  points  1  The  author  com- 
menced these  notes  before  the  question  was  raised  at  the  late 
Parliamentary  Committee  and  before  it  had  begun  its  delibera- 
tions, and  it  ii  intereating  to  note  that»  while   engineers  gene- 


760 


THE  ELEOrRICAL  ENGINEER,  JUNE  17,  189a 


nlly  ftdmit  the  safety  of  extrm  high-pmaure  supply,  many  of 
the  moat  eminent  admit  that  multiple  itations  hnve  great 
adrantagee.  The  whole  queation  la  determined  by  the  foUowr- 
ing  pointa  :  (1)  the  critical  limit  of  horae- power  iiiRtalled  from 
the  point  of  economy  ;  (2)  economical  generation  ;  (3)  efficiency 
of  diatribntion  ;  (4)  load  factor. 

Critical  Limit  of  Hor$e'P(r^t>&i\—ThtB  haa  been  iatiafactorily 
determined  by  Dr.  Alexander  Kennedy  in  the  diactuaion  on 
Mr.  Ellington  •  paper  on  hydraulic  power  inpply,  read  before 
the  Inititution  of  Civil  Engineers  in  1894.  Th«3  profesaor  there 
atatea  that  he  has  found  this  critical  limit  to  lie  somewhere 
between  3,000  h.p,  and  5,000  h.p.  installed  (Mr.  Ellington's 
limit  bein^  much  lower),  and  once  this  limit  is  reached  it  is  Just 
u  economical  to  build  another  station  as  to  go  on  increasing  the 
capacity  of  the  hrst.  This  point  being  conceded,  the  (juestiuns 
of  aite,  nuisance,  and  economical  generation  will  be  considered 
below.  The  author's  opinion  is  that,  given  sites  obtained  with 
economy,  and  carefully  chosen,  that  this  principle  of  nrultiple 
•tationi  is  the  right  one,  inasmuch  as  other  factors,,  such  as 
additional  safety  and  reduced  capital  outlay  on  mains,  and 
iporoaaad  efficiency  in  distribution,  are  thereby  obtainable. 

Seonomkal  Otnf^rati&n. — It  is  impossible,  of  course,  to  lay 
down  any  standard  on  which  a  town  supply  can  be  based. 
But  no  doubt  the  ideal  to  be  aimed  at  is  a  direct-current  system, 
with  its  simplicity,  availability  for  power  purtioses,  possibility 
of  storage  (which  we  may  hope  will  yet  greatly  improve),  and 
its  undoubted  reliability  ;  condensing  plant  with  its  added  efti- 
cienoy,  reduced  charge  for  water  and  boiler  cleaning  ;  and  a 
convenient  position  for  economically  obtaining  coal.  It  is  impoe- 
aible,  except  in  rare  cases,  to  obtain  these  advantages  as  it  were 
naturally — i.f.,  to  find  a  site  at  once  alongside  of  water  and  a  rail- 
way siding.  By  far  the  greater  number  of  towns  will  have  to  adopt 
auxiliary  means  for  cooling  circulating  water  if  they  must  needs 
obtain  the  advantages  of  condensation,  and  it  would  therefore 
■eem  that  in  many  cases  it  is  unnecessary  to  build  stations 
outside  a  town^  the  only  factor  against  this  being  the  increased 
ooBt  of  the  sites  in  more  centra]  positions,  but  which  may  well 
be  outbalanced  by  the  cost  of  mains  to  various  sub-centres, 
when  one  generating  station  is  adopted.  In  the  city  of 
London  no  doubt  the  case  is  a  specially  peculiar  one,  but  in 
the  other  large  cities  and  towns  there  are  plenty  of  available 
litet  which  would  be  eaay  to  obtain,  where  the  station  may  be 
practioally  erected  on  the  mains  it  supplies.  The  question  of 
a  alight  charge  on  the  ooal  for  cartage,  or  even  the  much  more 
pronounced  one  of  condensation^  may  be  much  outweighed  by 
the  inefficiency  of  the  distribution.  That  a  site  situated  by  a 
fiver»  for  example,  where  surface  condensation  may  be  obtained, 
is  one  of  the  greatest  blessings  that  a  station  can  have  will 
he  admitted,  but  not  so  if  a  system  has  to  be  adopted  which 
tntaOa  an  inordinate  price  for  trunk  maina  and  repeated 
Iranaformation* 

Disir^tnUitm, — It  may  be  taken  as  an  axiom,  that  simplicity 
ol  diitribution  is  desirable,  and  even  neoeBaary,  and  we  shall 
find  that  out  more  and  more  as  time  goes  on«  also  that  the 
lower  the  preaaure  adopted,  consistent  with  ooonomy,  the  safer 
and  more  reliable  the  supply.  One  does  not  want  to  rake  up 
the  old  discussion  of  the  prm  and  ccrns.  of  alternating  and  direct 
cunentBf  but  let  these  remarks  apply  to  all  stations  of  both 
olaaaeB ;  therefore,  from  theaa  pointa  of  ^ew  alone,  multiple 
stations  with  simple  radiating  feeders  appear  to  provide  the 
simplest  system  obtainable.  It  cannot  be  overlooked  that  the 
amount  of  conductors  radiating  from  one  huge  extra-mural 
■tetion  would  sometime  become  enormous,  and  expensive 
enlverta  would  have  to  be  constructed. 

Capital  Om£«. ^Multiple  stations  are  not  any  dearer  U^  con- 
atruct  than  single  generating  stations,  for  if  one  analyses  the 
flta  of   one   of   the  London    companies  or  municipal   towns 

Slaving  multiple  stations,  and  bears  in  mind  the  relative  miles 
of  street  oorered  by  their  distributing  mains,  one  will  iind  very 
little  diffarttnoe  tn  the  cost  of  the  two  systems  at  this  earlier 
ttagOt  and  one  mmr  venture  to  say  that  the  difference  as  the 
load  increaaea  will  be  in  favour  of  those  atationa  which  are  fixed 
direetly  on  the  centre  of  gravity,  as  it  were,  of  the  system  which 
tb^  supply. 

Loctd  ract<yr. — There  doea  not  seem  to  be  much  in  this  poinL 
If  anything,  there  is  a  ohanoe  of  a  better  load  factor  at  aeTeral 
stations  than  with  one  large  and  distant  one.  Take  a  ayitem 
which  is  supplying  light  and  p<:>wer,  and  supplying  tramways, 
there  can  be  no  doubt  that  the  system  wdl  have  a  better 
efficiency  of  distribution  when  several  stations  are  erected,  will 
be  better  able  to  deal  with  the  retjuirementa  of  the  tramways 
and  leakage,  and  better  able  to  solve  the  problem  of  the 
decreaaing  apace  in  the  atreeta  available  for  mains.  Phe  load 
htitan  ol  Giaafow  and  livrnpool,  with  multiple  sutions,  or  at 
Westminster,  are  aa  good  aa  towna  of  e^iual  importance  where 
the  whole  aupply  ia  from  one  station,  and  the  prot^»ortit>n  of 
maximum  loaa  to  plant  installed  much  the  same.  So  there  is 
not  much  in  that  argument  against  multiple  sutions. 

^ULM net.— Objections  which  may  be  raised  to  intra-mural 
stations  are  :  (1)  cartage  of  coal  and  ashes  ;  (2)  the  abaence  of 
natural  means  of  oondenaation  of  atoam  ;  (3)  amoke  uuisanoe  ; 

(4J  ribntiim. 


(1)  The  extra  8  or  9  per  cent,  payable  oo  ood  foi 
may  happen  in  the  case  of  multiple  atAtJoos)  nai^  lis 
outweighed  by  the  decrease  in  effidssK^  m  ^  -^-^^ 
the  station  is  outside  the  town,  addod  to 
interest  on  the  capital  cost  which  the  estim 

(2)  Condensation  has  been  touched  on 
been  said,  probably  the  majority  of  atatiofis  te 
to  provide  artificial  means  tor  dealing  with  Uie 
if  condensation  of  steam  is  to  be  adopted,     Thos* 
have  some  natural  source,  such  as  a  river 
doubt  have  the  advantage,  and  he  would  bo 
omit  to  seize  these  opportunities  if  they  are  at  aO  |m 
The   saving  which  may  be  obtainod  from   the   rsdi 
sumption  of  steam,  and  conseouently  of  coal,  ihm  m 
any  charge  for  feed  water,  ana  the  loss  oosi  of  ci« 
boilers,  are  the  disadvantages.     Doubtleaa,  thatvtas, 
cases  whore  the  economics  of  this  problem  can  bo 
centralising  the  plant  (probably  in  the  futitM  fi 
three-phase  plant),  where  this  great  enginiwrijig 
condensation  can  be  obtained,  and   the   snpfily 
from  multiple  sub- stations. 

(3)  Vibration,  which  has  been  raised  aa  a 
adoption  of  stations  inside  certain  towii8«  ia 
care  in  dealing  with  the  foundations  and  fortnaiMa  os 
the   station   is   erected,  and   by  the  adoption   d 
engines,  can  be  neglected.     Atmospheric  exhaust 
a  matter  which  can  oe  easily  got  over  by  exbaosl 
of  course,  by  adopting  condensing  planL 

(4)  The  smoke  nuisance  is  mentioned 
forward  as  an  argument   for  ext^a-mural 
confidently  say  that  in  these  days  there  are  few  ol  1H 
care  to  admit  that  our  stations  would  be  complain 
this  point,  and  with  careful  stoking  and  insns^imiswT  iIm 
nuisance  is  more  visionary  than  reaL 

To  briefiy  summarise,  the  actual  problem  we  ars  eea 
with  is  that  a  station  already  extsta,  imd  we  bar*  lo 
with  both  financial  and  engineering  sucoeaB«  and  oor  wm 
committees  will  not  care  about  largo  altsfrndooa 
mately  made  by  the  aubetitution  of  existing  plaat  % 
systems.  The  moat  natural  method,  tbsireforsi, 
this— to  prospect  new  areas  by  higb^ 
machinery,  where  possible,  with  sub-stalioiis 
tension  networks,  the  latter  so  designed 
may  become  part  of  the  general  network  ilKbo  wHMk  Itei 
or  more  stations  will  ultimately  feed,  tlisis  likte^  Ik*  f 
the  temporary  aub-stationa. 

This  paper  contains  nothing  new,  and  li  isteodod  mi 
be  a  basis  on  which  the  argumenta  for  and  agminsl  Ite  p 
enunciated  may  be  thrash^  out,  and  I  must  aimli^gisa 
members  of  the  association  for  what  may  wM  do  cond 
plagiarism. 

DLscrasiojt, 

Mr.  diamen  (C^lasgow)  said  tbe  aothor  m^atioosd  itwmMJH 
to  5.000  h.p.  as  being  the  utmost  oapnei^  witjdii  msf  iMMH 
obtain  economically.  He  (the  spsalcsr)  asd  naft  wg  €S  li» 
diagram  ol  tbe  new  statiOD  which  tbsy  wsrv  IraflinaK !■ 
which  would  have,  when  finished,  a  capacity  ol  SQ^Owl  k.|k 

The  meeting  hero  adjourned  till  Friday. 


FKIDATS  MEETING. 

On  tbe  resumption  of  the  proceodifi^  oo  Frid^ 
discusaion  on  Mr.  SnelFs  paper  wis  eoQluraid.  " 


Kr.  dkamen,  continuingt  aaid  he  woold  nol 
by  a  technical  deecription  of  the  ttaUoii.     Hs 
that  3,000  h.p.  or  5,«:i00  b.p.  was  by  no  means  tiia  Umil 
A  etatiou  io  a  densely- populated  town  like  OUi| 
density  on  the  mains  which  was  very  ditferent  to 
port,  for  insUnce.     It  had  been  aaki  that  thsra 
station  in  Glasgow.    There  was  only  oo# 
were  small  sub^sUtions.     When  tM  mam 
these  would  also  dinppear.     With  regard  Io  Ibo 
the  Utas|{ow  Corporation  ran  out  of  coal  not  lo«i 
wood  fuel   for  tneir  station.     The  onaissqsSMse  sf 
appearance  in  court  of  the  assistant  majfmamj  i 
ana  cosu  or  a  fortnight.     He  agreed  with  Mr, 
out  in  new  directions  outside  the  ordinary  ilislr 
their  work  by  moann  of  the  direct  foadsr.    I»  mumj 
before  many  years  were  over,    they  would  hm^m   to 
generating  stations  as  distributtng  osolrsa 

Kr,  Crssslay  (Hanohestor)  aakl  tli#  PNPV  ssaasai 
Pomona's  apple  thrown  among  thsoi.  Hsdid  Mit^  W 
so  much  imoortaiioe  to  the  asaoke  Biiaapcs.  Umi  « 
over  by  paytnf  attsaMoo  to  Uie  shne  el  His  eldssMe  < 
the  flees  were  aoadst  ote.  Am  10  Ibi  ite  ef  «ipse 
ent;tnes  bein|f  more  useful  than  kipseaai^  Sfld  Ite 
loiid  friction  in  smaller  anginas  tfi  fuepsrtioB  la  tfcs 
to  perform,  thers  was  oo  doubt  that  tlfars  alloald  bs 
than  5,000  b.p.  There  wsre  the  fsrlous  rw«lu  of  a 
consider.  They  should  be  very  eafefal  ol  havtaf 
engine.  With  regard  to  the  fixing  of  tlie  oogi 
a  good  deal  of  eonajderaltioii,  b«l  tt  eoald  only  1 
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to  the  conditions  nnder  which  the  station  existed.  In  some 
perhape,  it  might  be  advisable  to  have  larger  engines. 
Mr,  G.  B.  Woirdlii^uun  said  that  this  was  a  subject  of  great 
importanoe.  He  did  not  think  it  possible  to  lay  down  any  hard- 
ioa-last  role  as  to  single  or  multiple  stations.  It  was  highly 
desirable  to  have  several  secondary  stations,  but  they  should  not 
bsveaeveral  engines,  but  should  run  the  generators  bv  means  of 
asotora.  He  thought  a  standard  should  be  laid  down  for  supply. 
fie  believed  they  would  soon  see  a  great  development  of  three- 
fbeee  onrrent.  These  regulations  m^ie  it  perfectly  easy  to  com- 
flt7  with  the  Board  of  Trade  r^nlations.  Mr.  Snell  had  said  there 
mnJd  be  no  saving  above  5,000  b.  p.  He  could  not  deny  that  it 
VOTild  be  more  economical  to  have  one  engine  in  one  station,  than 
w99  or  air  engines  in  two  or  three  different  stations. 

■^*  A.  B.  KoimtelB  (Huddersfield)  said  that  when  Mr. 
WordiDi^ham  had  said  his  little  say,  it  was  not  possible  to  add 
in^  more  to  it.  It  was  no  good  comparing  Glasgow  with 
'^radderafield,  as  the  towns  were  very  much  unlike.  He  thought 
''^  the  whole  of  an  alternating  system  should  be  kept  under  one 


(Bristol)  asked  if  the  strength  of  a  station 
not  be  taken  in  number  of  plants  rather  than  in  horse- 


CMbUngs  (president)  said  their  thanks  were  due  to  Mr. 
for  bringing  the  various  points  before  them.  He  quite  agreed 
no  hard-and-fast  rule  could  be  made  as  to  whether  one  or  more 
should  be  used,  as  in  different  towns  the  conditions  were 
difierent.  The  gas  companies  in  manv  towns  had  two  or 
stations  for  making  gas,  and  when  thev  knew  that  they 
not  confine  their  stations  so  much  as  the  gas  companies, 
oonld  not  hope  to  do  without  having  more  than  one. 
^  Mir.  J.  F.  C.  Saeil,  in  replyiog,  said  his  object  in  bringing  the 
HMper  before  them  was  to  judge  whether  there  should  be  one  or 
aHunrstations  in  a  town.  He  was  afraid  he  had  referred  too  much 
i(iD  Prof.  Kennedy  in  his  paper.  If  they  would  refer  to  the 
*Fir9€eeding8  of  the  Civil  Engineers  for  1894,  they  would  find  that 
he  bad  only  referred  to  the  London  companies'  stations.  It  was 
j^Rird  that  5,000  h.p.  should  be  taken  as  the  limit  of  all  stations. 
3hiB  was  the  limit  in  London,  and  was  an  argument  in  favour  of 
Jm/i  having  all  the  plant  under  the  same  roof.  He  was  glad  Mr. 
nPf  ordinjgham  had  approved  of  direct  current.  At  the  present  momen  t 
Is  baa  the  advantage  of  alternating  current.  He  also  thought 
^  there  was  a  great  future  before  three-phase  currents.  When 
^_-,^  reached  3,000  h.p.,  it,  was  more  economical  than  the  direct 
KilMribation.  It  might  be  distributed  to  sub-stations  and  from 
by  direct  supply.  He  could  quite  understand  the  smoke 
loe.  Mr.  Crossley  was  quite  right  in  saying  that  too  little 
ition  was  given  to  engines  under  one  roof.    The  losses  of  small 


were  made  a  great  deal  too  much  of.  The  present  engines 
much  too  small  Mr.  Proctor  raised  the  point  as  to  the 
Bmit  of  sise  of  engines.  This  he  had  answered  in  his  explanation 
ef  ProL  Kennedy's  remarks. 


PHYSICAL  SOCIETY. 


At  the  ordinary  meeting  of  this  society  on  June  10,  Mr.  Shelford 
Bidwell,  president,  in  the  chair. 

Dr.  S.  P.  Thompson  described  and  exhibited  a  model  illustrating 
Max  Meyer's  theory  of  audition.  Max  Meyer  abandons  the 
audition  theory  of  Helmholtz,  and  contends  that  analysis  takes 
place  in  the  ear  otherwise  than  by  resonance  of  the  Corti  organ. 
Imagine  a  jointed  sjrstem,  like  a  hand,  to  be  oscillated  from  one 
end— t.e.,  from  the  finger-tips.  A  small  motion  affscts  only  the 
top  joints,  but  a  large  motion  affects  the  whole  structure.  Such  a 
structure  is  the  membrane  of  the  inner  ear.  It  widens  towards 
one  end,  and  is  effectively  damped  by  the  contained  liquid.  Wave 
motions  of  different  amplitudes  run  alon^  it  to  different  distances 
before  they  are  extinguished  ;  these  distances  are  recorded  by 
nerves,  and  are  thereby  communicated  to  the  Corti  organ.  In  the 
^  model,  the  compound  wave  to  be  analysed  is  cut  out  on  the  edge 
'  of  a  disc  of  zinc,  so  that,  as  the  disc  revolves,  the  motions  are 
cmninnnioated  to  a  framework.  If  the  frame  is  thus  moved 
liiroagh  more  than  a  certain  distance  a  displacement  occurs,  which 
sets  a  second  frame  in  motion,  and  so  on  to  a  third  and  fourth. 
The  depth  to  which  the  motion  penetrates  is  indicated  by  a  series 
of  inoazkdesoent  Uunps  connected  electrically  to  the  frames. 

PnC  Ajrrtoa  said  it  had  for  some  time  past  occurred  to  him, 
when  considering  the  way  in  which  an  expert  telegraph  clerk  reads 
mphtm  recorder  signals  on  a  long  cable,  that  it  might  be  possible 
to  analyse  waves  without  the  supposition  of  a  resonating  appa- 
latos.  The  derk  Interprets  not  so  much  the  motions  to  one  side 
or  other  of  the  zero  line  as  the  rate  of  change  of  velocity— i.e.,  the 
sooslerat&on  of  the  siphon.  This  has  been  recognised  in  the  design 
of  those  relays  for  long  cables  where  the  lever  makes  contact  when 
the  received  current  exceeds  a  certain  value,  and  breaks  contact 
when  the  current  falls  below  a  certain  minimum.  Messrs.  Siemens 
bad  adopted  a  relay  in  which  the  lever  was  carried  on  the  sus- 
pended coil  of  a  D'Arsonval  galvanometer  by  a  pivot  with  a  small 
smoont  of  friction.  If  contact  was  made,  the  coil  could,  never- 
rheless,  oontinue  its  motion  in  a  given  direction.  If  that  direction 
altered,  contact  was  immediatdy  broken,  and  the  lever  passed 
ever  to  the  opposite  stop,  thereby  reversing  the  local  circuit.  It 
was  posdble  that,  in  the  process  of  hearing,  something  aUn  to 
.  this  took  place,  the  ear  behaving  as  a  mechanism  responsive,  not 
■—  fesansnee  to  the  complete  waves,  but  by  its  senntiveness  to 
\  of  direotion  of  the  received  impulses. 


Dr.  S.  P.  Thempsen  thought  that  a  mechamsm  similar  to  the 
relay  described  by  Prof.  Ayrton  was  contained  in  the  telautograph 
of  Elisha  Gray ;  it  was  a  "  Prony  mechanism."  In  the  acoustical 
problem  the  ear  was  probably  sensitive  to  abrupt  changes  of  shape 
in  the  waves  as  well  as  to  reversals.  In  the  case  of  mistuned 
octaves,  something  is  heard  that  suggests  "  revolving  "  in  the  ear, 
indicating  a  cyclic  change.  In  this  regard,  it  was  necessary  to 
take  into  account  the  phase  relations  as  well  as  the  relative 
intensities  of  the  component  tones. 

Mr.  X.  H.  Barten  then  read  a  paper  on  the  «« Attennatten  eff 
■leetrie  Waves  along  a  Uae  of  NsgUcflOe  Leakage."  It  forms 
a  sequel  to  a  paper  communicated  to  the  Physical  Society,  and 
printed  in  their  Procudings  of  December,  1897,  and  January,  1898. 
Shortly  after  the  publication  of  the  earlier  resulte,  Mr.  Oliver 
Heaviside  drew  attention  to  Lord  Rayleigh's  high-frequency 
formula  for  the  "effective  resistance"  of  wires  to  alternating 
currents,  and  suggested  that  the  formula  might  be  approximately 
applicable  to  the  case,  but  he  thought  the  experimental  value  <» 
the  attenuation  would  be  considerably  higher  than  the  one  derived 
from  calculations.  Mr.  Barton  here  repeats  the  work,  with  special 
precautions  as  to  the  mode  of  insulating  the  purallel  copper  wires 
through  which  the  wave-train  proceeds.  The  value  of  the  attenuation 
constant  deduced  from  these  experiments  in  0*000013.  By  applying 
Lord  Rayleigh's  formula  for  the  effective  resistance  of  the  circuit, 
and  using  this  value  in  Mr.  Heaviside's  expression  for  the  attenua- 
tion, the  calculated  constant  is  0*0000062.  To  account  for  the 
discrepancy,  the  author  points  out  that  the  effective-resistance 
formula  was  originally  developed  for  a  wire  placed  at  a  considerable 
distance  from  other  parts  of  tne  circuit,  ana  for  currents  following 
the  harmonic  law.  Whereas  in  the  experiments  the  conditions  are 
(1)  wires  l'5mm.  diameter,  only  8cm.  apart,  and  (2)  the  waves  are 
propagated  in  the  form  of  a  damped  train,  with  the  large  end 
leaaing  ;  they  are  extinguished  after  10  or  12  vibrations. 

Mr.  OliTor  HeaTlside  (communicated)  pointed  out  that,  as  there 
was  human  interest  in  error,  it  might  be  worth  mentioning  that  at 
first  it  was  supposed  the  previous  experiments  of  Dr.  Barton  made 
the  index  of  tne  attenuation  factor  to  be  six  times  that  of  the  long» 
wave  theory  for  simple  periodic  waves.  And  it  was  hard  to  account 
for  so  large  a  discrepancy.  The  discovery  of  an  error  in  the 
figures  reduced  the  result  from  six  to  two.  The  small  depth  of 
the  surface  layer  of  effsctive  conduction  and  the  distance  apart  of 
the  wires  seemed  now  to  make  it  improbable  that  Dr.  Barton's 
first  reason  (1)  was  adequate  to  account  for  the  doubling  of  resist* 
ances.  The  second  (2)  was,  of  course,  a  substantial  treason  for 
increased  resistance.  A  third  one,  Mr.  Heaviside  suggested,  was 
the  external  resistance  at  the  boundary  of  the  waves.  A  combina- 
tion of  the  second  and  third  reasons,  with  a  little  of  the  first, 
might  account  for  most  of  the  extra  attenuation  observed,  and  if 
more  was  wanted  one  could  '*  try  the  K.  R.  law." 

Mr.  Appleyard  said  it  was  rather  to  be  regretted  that  in  all  the 
experiments  the  distance  between  the  wires  had  been  the  same— 
i.e.,  8cm.  By  taking  a  few  different  values  (1)  might  have  been 
checked.  Lord  Raylaigh's  formula  for  the  effective  resistance 
involved  the  square  root  of  the  magnetic  permeability  of  the  wires. 
The  author  had  throughout  used  copper,  a  paramagnetic  metal, 
and  had  assumed  fjL^l.  It  would  be  of  advantage  to  try  other 
metals. 

Mr.  Barton,  in  reply,  said  he  would  make  further  experiments 
with  the  two  conductors  at  two  different  distances  apart,  and  he 
would  also  try  iron  wires.  With  iron  the  thickness  of  the  surface 
layer  of  the  effective  conductor  was  about  one- thirteenth  that  of 
copper.  Iron  should  therefore  give  a  greater  value  of  the  attenua- 
tion than  copper. 

Mr.  A.  Oriflltbs  then  read  a  paper  on  "  DlfhisiTe  CenTeetten,* 
a  phenomena  analogous  to  caloric  convection.  The  differences  of 
density  that  produce  convection  currents  are  not  due  to  changes 
of  temperature,  but  to  variations  in  the  quantity  of  dissolved 
substance  per  unit  volume.  The  author  has  devised  an  apparatos 
consisting  of  a  vessel  divided  horizontally  by  a  diaphragm,  through 
which  pass  two  vertical  tubes  of  unequal  lengths.  A  solution  of 
copper  sulphate  maintained  at  constant  strength  is  placed  in  the 
lower  compartment.  The  upper  compartment  is  filled  with  water. 
Diffusion  takes  place  up  the  tubes.  One  tube  is  4cm.  long ;  the 
other  is  4*05cm.  The  tops  of  the  tubes  are  exactly  at  the  same 
level.  Up  the  longer  tuoe  and  down  the  shorter  diffusive  convee* 
tion  occurs  at  the  rate  of  5cm.  per  year.  This  flow  increases  the 
quantity  of  copper  sulphate  transmitted  by  the  long  tube  by  about 
2  per  cent.,  and  diminishes  that  transmitted  by  the  shorter  tube 
by  about  the  same  ameunt.  Consequently,  the  resultant  inereeae 
due  to  the  motion  is  only  a  fraction  of  1  per  cent.  To  detect  the 
flow,  the  author  employs  a  second  piece  of  apparatus,  in  which 
the  upper  ends  of  the  tubes  are  separated  by  a  capillary,  contain- 
ing  coloured  liquid.  By  this  means  the  motion  is  considerably 
magnified. 

Dr.  S.  P.  Tltempsen  asked  whether,  in  a  case  where  a  large 
tube  was  used  in  determining  the  velocity,  the  viscosity  of  the 
liquid  would  not  plaj  a  very  much  less  part  than  with  narrow 
tubes. 

Mr.  Qrilfttlis  explained  that  viraosity  was  not  important  until 
very  small  tubes  were  considered— ^(;.,  those  of  the  order 
O'OOlmm.  diameter. 

The  Preeldent  proposed  votes  of  thanks  to  the  authors,  and  to 
Dr.  Max  Meyer  for  lending  the  society  his  modeL  The  meeting 
then  adjourned  until  June  24. 


r.— Various  extensions  of  mains  are  being  carried 
out  by  the  St.  James's  and  Fall  Mall  Electric  Uj^t  Company  sad 
the  London  Electric  Supply  Corporation. 
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THE  ABDSE  OF  POWER-HOOSB& 

The  short  paper  by  Mr.  Preece  read  at  a  ni' 
municipal  engineers  last  Saturday  oomee  at 
tuQB  momeiit.     In  the  matter  of  want  of  £di 
there  is  much  that  could  be  said  in  eveiy 
The  phrase  "  only  in  its  infancy/*  which  feD 
from  the  lips  of  members  of  municipal  antboc 
a   few  years   ago,  bore   fruity  and    now  the  ti 
we  preached  then  is  becoming  clear  to  Ihote 
lacked  foresight.     What  a  moral  has  been  lai||^ 
Liverpool,  Sheffield^  and  now  Birminf^bam  ! 
these  municipalities  have  had  to  pay  for  their 
foresight.     But  this  not  the  direction  in  whi^ 
Preece  uses  the  term  "  want  of  foreeighl, 
emphasises  his  meaning  in  very  definite  terms* 
well  remember  the  outcry  at  Mr.  Preece'p  deed 
tion  of  the  electric  light  as  the  poor  man's  li 
His  critics  would  have  none  of  it.     The  light 
luxury  of  the  rich,  and  would  never  be  used  bjr 
commonalty.    But  Mr.  Preece  was  ri{;hl.   TbeiH 
the  light  is  extending,  and  extending  so  rapidly 
few  of  the  central  stations  are  really  completed  b 
extensions  are  found  desirable*  and  in  a  vety  i 
time   necessary.      The    anxiety  of   many 
engineers  is   very  great,   for  their  reepoodhOtl 
great    and   their  stations   are   overloaded.     It 
much  for  their  energy  and  carefulness  that  he 
downs   are    not    common    instead    of    exoe| 
We  may  venture  to  ask  here  and  now.  What  m 
have  been  the   position  of  the    indtzatrj  if 
men  had  not  grappled  successfnlly  with  their  i 
culties?     It   would    have   been   in   disrepole, 
progress  would  certainly  have  been  delayed,  en 
not  entirely  prevented.     Let  US  give  praiee « 
praise  is  due,  and  when  we  consider  the  eicai 
want  of  foresight  shown  as  regards  eooie  of 
stations,  the  praise  cannot  be  too  greai. 
were  put  down   in   fear   and   trembUng,  and 
idea  was   to  spend  as  little  money  as  po«9ll 
order  to  forestall  failure.     The  commilteeinaD  i 
ready   with   the   statement,   *'  Oh,   we  had  to 
it,   and   though    it   has    failed^   the    loes    wtSi 
be  much."     In  very    few    cases,  indeed, 
point  to  a  thorough   belief  in  the  poeeihi 
electric  lighting,  and  when  we  go  ftulhex.  i 
that,  in  spite  of  all  warning  to  the  ooolrarj. 
a  station  has  had  the  foresight  to  be  erected 
cater  for  the  supply  of  power  as  well 
can  see  how  unbelieving  the  ordinary 
has  been.     The  engineer  has  again  aod 
overruled,  and  has  been  compelled  to  instal  a 
he    knew    and    said    was  inadequate.      Heo 
more  than  one  case  the  plant  first   inslallec 
within  a  year  or  two  been  thrown   ont  lor 
more  suited  to  the  reqairements  of  the 
engineer  has  suffered  in  poekel  and   m 
this  state  of  things,  but  he  is  no4  to  blame. 
proper  people  to  blame  ace  the  nnbeliBviiig 
mitteemen,   who    absolntely  rsfiieed  to  look 
the    work    as    probably    leading    to 
always  looked  upon   it  as  leading  In 
tried  to  make  sure  of  a  good  retml 
aboQt  the  failure  by  their  oonsliitienli.    U 
the  dubiosity  of  committeee  that  baa  led  to 
of  umiaitable  sites  and  to  the  pi 
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extension.  We  do  not  think  much  stress  is  to  be 
laid  upon  the  Legislature  restricting  operations  to  a 
defined  area,  inasmuch  as  the  Legislature  made  excep- 
tions to  that  rule,  and,  indeed,  was  not  slow — that  is, 
for  a  Legislature — in  reconsidering  the  rule  when  the 
necessity  for  reconsideration  was  shown.  Of  course, 
Mr.  Preece's  remarks  must  be  taken  as  holding 
good  within  certain  limitations.  There  are  cases 
where  two  central  stations  are  to  be  preferred  to  one, 
and  three  to  two,  and  so  on.  We  trust  that  at  this 
time  Mr.  Preece's  views  will  have  full  weight,  and 
that  in  future  councillors  will  give  due  credit  to  the 
reports  of  their  engineers,  and  have  complete  con- 
fidence in  the  success  which  must  follow  the  under- 
taking of  electric  supply. 


CORRESPONDENCE. 

"  One  man's  word  li  no  mmn's  word 
Joitlee  needs  thmt  both  be  heard." 

JOINT  COMMITTEE'S  KEPOKT. 

Sir, — In  the  revised  report  of  the  Joint  Committee  on 
Electrical  Energy  (Generating  Stations  and  Supply)  just 
issued,  there  appear  two  clauses  which  were  not  in  the 
proof  which  was  handed  out  just  before  Whitsuntide,  but 
which  are  of  such  great  importance  that  I  venture  to  ask 
you  to  call  attention  to  the  fact  in  your  next  issue. 

The  clauses  to  which  I  refer  are  as  follows  : 

'*  In  connection  with  this  question  of  purchase  under 
Section  2  of  the  Act  of  1888,  evidence  has  been  given  to 
the  effect  that  with  a  view  to  secure  in  London  one  and 
the  same  time  for  execution  of  the  powers,  the  Board  of 
Trade  have  in  some  cases  imposed  upon  undertakers  a  less 
term  than  42  years  within  which  they  are  liable  to  be 
purchased." 

"  The  committee  suggest  that  if  the  full  period  of 
42  years  is  not  granted,  and  if  a  substantially  shorter 
period  is  imposed  by  the  Board  of  Trade,  the  terms  of 
purchase  should  in  each  case  be  reconsidered." — Yours 
faithfuUy,  Sydney  Morse. 

4,  Fenchurch-avenue,  London,  E.C., 
June  6,  1898. 


ELECTRIC  HISTORY. 

Sir, — With  reference  to  your  "  Note  "  headed  as  above 
in  your  last  issue,  the  only  thing  solar  about  Mr.  Hubbell's 
machine  is  the  name,  and  this  is  how  he  arrives  at  ic  :  *'  I 
suppose  the  sun  or  centre  of  our  system  to  be  possessed  of 
the  magnetic  principles  of  attraction  and  repulsion,  and 
exercising  these  influences  at  every  point  of  an  unbroken 
circumference  around  a  common  centre  or  axis ;  its  face 
possessing  equal  capacity  of  power  at  any  circumferential 
with  any  other  parallel  circumferential  point  to  attract 
direct  to  and  repel  directly  from  this  common  axis  or 
centre.  I  therefore  construct  a  centre  or  solar  magnet  to 
embody  within  its  known  nature  these  aforesaid  principles,'' 
etc. 

Some  spiteful  people  may  suggest  that  there  is  more  of 
the  moon  (luna,  lunar,  lunatic)  about  this  than  of  the  sun, 
but  I  haven't  time  to  argue  the  point  just  now.  I  will 
only  add  that  Hubbell  was  by  no  means  the  first  to  propose 
electric  motors. — Yours,  etc.,  J.  J.  Fahie. 


MUNICIPAL  ELECTRICAL  ASSOCIATION. 

Sir, — With  reference  to  the  report  of  the  discussion  on 
Councillor  Hesford's  paper  at  the  Municipal  Electrical 
Association,  which  appeared  in  your  issue  of  June  10,  I 
beg  to  disclaim  any  credit  (or  otherwise)  for  the  remarks 
put  down  under  my  name.  You  state,  "This  was  the 
first  meeting  at  which  a  paper  had  been  read  bv  a  member 
of  the  Municipal  Association."  This  is  obviously  incorrect. 
There  are  otber  points  which  it  is  scarcely  worth  while 


detailing  in  full,  such  as  the  fact  that  the  second  paragraph 
was  included  in  my  remarks  and  not  in  Mr.  WordingfaAm's. 

The  more  important  point  which  I  wish  to  draw  atten- 
tion to,  however,  is  with  reference  to  consulting  engineers. 
The  tone  of  my  remarks  as  quoted  by  you  would  lead  vour 
readers  to  suppose  that  I  were  antagonistic  to  consulting 
engineers  generaUy  for  central-station  work,  whereas  on 
this  occasion  I  took  the  opiwsite  view.  For  instance,  it  is 
stated,  "He  thought  that  Councillor  Hesford  was  rather 
hard  on  station  engineers.  No  doubt  they  had  their  little 
weaknesses,  but  so  also  had  consulting  engineers."  In  the 
above  the  terms  "  station  engineers  "  and  "  consulting  engi- 
neers "  should  be  transposed.  I  remarked  that  Councillor 
Hesford  was  rather  hard  on  consulting  engineers,  and  I 
pointed  out  that  other  engineers  had  similar  weaknesses. 

The  other  little  inaccuracies  are  not  of  sufficient  import- 
ance to  require  special  attention  being  drawn  to  them. — 
Yours,  etc.,  H.  Faraday  Proctor. 

Bristol,  June  14,  1898. 


ON  THE  ABUSE  OF  POWER-HOUSES.* 

BY  W.  H.  PREECR,  C.B.,  F.R.S.,  PRESIDENT  OF  THE  INSTrTUTION 
OF  CIVIL  ENGINEERS. 

There  is  a  great  tendency  in  the  present  day  to 
multiply  power-houses — or  central  stations,  as  they  are 
more  frequently  called — unnecessarily.  This  arises  from 
various  causes :  (1)  from  want  of  foresight  in  predicating 
the  growth  of  electric  industries  ;  (2)  economy  in  selecting 
land  we  have,  rather  than  pay  money  for  land  more  suit- 
able by  position  but  which  we  have  not ;  (3)  the  restriction 
of  legislation  in  confining  operations  to  a  defined  area ;  (4) 
the  growth  of  other  industries  side  by  side,  especially 
tramways  and  railways  worked  by  electric  traction. 

These  causes  have  led  to  the  original  power-houses  being 
designed  too  small,  and  on  space  too  confined ;  and  to  the 
subsequent  construction  of  other  power-houses,  further 
afield  and  more  extended,  and  even  to  the  necessiUr  of 
goin^  to  positions  outside  the  original  area  secured  by 
provisional  order.  But  worse  than  tnis,  different  industries 
have  been  promoted  by  rival  and  opposing  interests.  Trade 
competition  and  patent  rights  have  led  to  the  construction 
of  powerhouses  side  by  side,  until  we  see  the  absurdity  of 
one  installation  being  worked  at  night  to  supply  energy 
for  electric  light  and  another  installation  generatmg  energy 
during  the  day  for  traction  purposes  being  built  practically 
on  thesame  site ;  whereasnot  only  can  the  power  be  generated 
conveniently  and  economically  by  the  same  plant,  but  the 
two  energies  can  mutually  assist  each  other,  so  as  to  reduce 
considerably  the  work  cost  per  unit  generated.  This  is 
what  the  author  means  by  the  abuse  of  power-houses.  The 
man  who  causes  two  blades  of  grass  to  grow  where  one 
only  grew  before  is  called  a  benefactor,  but  the  local  autho- 
rity which  deliberately  allows  two  power-houses  to  be  built 
where  only  one  is  needed  is  a  disturber  of  the  peace. 

It  is  very  well  affirmed  by  experience  that  the  greater 
the  plant  and  the  larger  and  more  continuous  the  output 
the  cheaper  is  the  cost  of  generation  per  unit  It  may  be 
said,  roughly,  that  if  a  given  plant — say,  10,000  kw. — ^work- 
ing at  its  maximum  IcMid  on  the  average  three  hours  a  day, 
produces  electrical  energy  at  one  penny  a  unit,  it  will  do  so 
at  three  farthings  per  unit  if  it  works  six  hours  a  day,  one 
halfpenny  per  unit  if  it  works  12  hours  per  day,  and  less 
than  one  farthing  per  unit  if  it  works  24  hours  the  day ; 
hence,  concentration  of  power  is  distinctly  financially 
desirable  if  it  has  the  effect  of  lengthening  the  daily 
maximum  output  of  the  plant.  One  large  station,  con- 
veniently built  on  the  waterside,  where  coal  can  be 
delivered  alongside,  by  rail  or  sea,  at  its  cheapest;  where 
water  is  abundant  and  available  for  condensing;  where 
ashes,  clinkers,  and  dirt  are  easily  barged  away  ;  where  we 
have  one  control  and  one  staff,  is  clearly  the  ideal  power- 
house for  economy.  And  it  puts  a  stop  to  any  cause  of 
nuisance.  The  cartage  of  coal  and  rubbish  does  not 
impede  traffic.    Vapour  clouds  do  not  offend  the  eye,  and 

*  A  paper  read  before  the  Incorporated  Association  of  Manioipal 
and  County  EnirineerB  at  a  district  meeting  held  at  Tarmoothf 
June  11,  1898,  ^ 
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apparent  min,  in  the  form  of  condensed  drops  of  water* 
does  not  damage  one's  garment  or  need  the  raising  of 
nmbrallas ;  vibration,  noise^  and  smells  cease  to  be  causes 
of  vexation  and  litigation  ;  additional  chimneys  do  not 
disfigure  the  view.  The  question  of  securing  a  site  is 
verj  much  simplified  Hence  comfort  and  convenience 
attest  the  value  of  the  concentration  of  power  plant  in 
one  localitj. 

In  these  days  of  hif^h  electrical  pressure,  whether  con- 
tinuoos  or  alternating,  the  position  of  the  powerhouse 
is  not  a  matter  of  serious  import  In  the  early  days 
of  the  new  electrical  industry  it  was  a  question  of 
economy  of  distribution  to  place  the  working  plant  in 
the  centre  of  the  area  to  be  served,  but  now  it  is  of 
little  consequence  where  it  is  placed  within  a  limit  of  a  few 
milea.  The  difficulty  is  a  legal  one,  but  even  this  has  been 
oonsiderably  retrieved  by  the  action  of  the  recent  Joint 
Committee  of  the  Lords  and  Commons,  who  recommend 
that  compulsory  powers  for  purchase  and  for  wayleaves  for 
mains  shall  be  allowed  to  those  who  find  it  necessary  for 
public  purposes  to  establish  their  power-house  outside  their 
own  area  of  supply. 

The  whole  tendency  of  recent  legislation  has  been  to 
favour  local  authorities  and  to  facilitate  their  acquisition  or 
induce  their  acceptance  of  those  municipal  duties  which 
include  the  conduct  of  industries  which  affect  the  whole 
community,  like  the  supply  of  water,  of  light,  and  of  general 
locomotion.  The  succesa  of  the  electric  light  industry  in 
the  hands  of  local  authorities  is  beyond  dispute,  and  some 
of  our  large  cities  are  now  taking  up  vigorously  and  with 
great  spirit  the  working  of  their  tramways  by  electric 
traction.  The  ultimate  success  must  be  the  same,  These 
corporations,  with  their  provisional  order  and  their  electric 
light  inBtallations,  have  already  the  legal  powers  and  the 
means  to  supply  electrical  energy.  This  is  their  right,  and 
a  valuable  property  it  is  to  them.  No  one  contests  their 
right  to  do  it,  but  there  are  corporations  who  have  not  yet 
acquired  the  working  of  the  trams  in  their  localities,  but  who 
have  the  right  and  the  means  to  supply  energy,  and  in  these 
cases  the  right  to  supply  energy  to  tramways  is  contested. 
If  it  were  to  succeed,  and  the  tramway  companies  allowed 
in  all  cases  to  build  and  work  their  own  power  houses,  we 
should  see  the  absurdity  of  two  buildings  existing  where 
only  one  was  needed,  of  two  causes  of  nuisance  perpetuated 
where  none  need  exist,  where  the  public  would  suffer  from 
higher  fares  and  the  undertakers  voluntarily  accept  the 
responsibility  of  generating  their  energy  at  a  needless  cost. 
The  supply  of  energy  to  work  the  tramways  would  enable 
the  undertakers  to  reduce  the  price  per  unit  to  the  electric 
light  users  by  probably  Id,,  while  they  could  at  the  same 
time  supply  the  tramway  company,  if  such  exist,  as  cheaply 
aa  the  company  can  make  it  themselves.  Moreover,  when 
the  time  arrives  for  the  local  authority  to  take  over  the 
tramways  they  would  not  be  saddled  with  two  power-houses. 

There  are  other  advantages  in  combining  an  electric  light 
and  a  tramway  plant  There  is  but  one  question  of  site, 
and  but  one  management.  There  ia  only  one  set  of  boilers 
and  one  steam-pipe  system,  for  the  loss  of  energy  by 
radiation  from  Bteatnj)ipe8  is  very  large,  and  therefore  of 
some  consequence.  There  is^  moreover,  lees  reserve  plant 
needed.  The  author  thinks  this  abuse  of  power-houses  is  a 
labject  that  well  deserves  the  serious  consideration  of  the 
Aasociation  of  Municipal  and  County  Engineers. 


VERBAND  DEUTSCHER   ELEKTROTECHNIKER. 


FRANKirORT  MEETING, 
[by   uUU  Sl'KClAt  I'ORRKSruNDKNT.] 

Aa  aanoonoed  previously  in  the  EleciriaU  Eiigincer,  the 
meeting  place  of  the  Verband  Deutacher  Elektrotechniker 
talected  for  1898  wai  Pnuikf6rm>n-tfae-Main.  This  place 
■0  choaan  ia  a  moit  appropriala  one,  as  the  electrical 
MtociatiCMii  of  Frankfort  are  historical  A  number 
of  important  electrical  manufacturers  luive  eetabliahed 
their  works  in  the  neighbourhood,  so  that  there  were 
uumerovia  hoata  ready  to  welcome  the  strangers  to  the 
tamL      Parlia/M  the  greatest  historical   fact  connecting 


the  electrical  industry  to  Frankfort  was  tha 
there  in  1891,  when  the  first  long-distance 
power  scheme  was  shown   to  the  world.     This 
Lauffen -Frankfort  installation,  by  which  pawor 
over   100   miles,  was   the   child   from  whieli 
undertakings  have  sprung,  and  it  was  also 
rotary -current  installation.     The   fact  that 


Dombtf  of 


Tb«  DAdge  of  tlie  Verbfeod  fof  ISRl. 

electrical  firms  united  to  establish  the  naoewaiy  works  lor 
this  transmission,  was  a  good  sign  of  the  unic^  intaraia 
they  had  in  the  results.  The  risk  incurred  have  mosl 
amply  repaid  these  enterprising  firms^  as  the  Gesmaa  and 
Swiss  electrical  engineers  are  now  recognised  as  the  best 
in  the  world  for  multiphase  power  transmission  vorlPk 
I  know  that  our  American  cousins  will  kick  at  the  above 
statement,  and  point  to  Niagara  and  Prof.  Forbes,  boS  Ihe 
fact  remains  that  many  of  the  Americao  dyii 
were  *'  made  in  Germany." 


"l 

n 

m 

^r^.f^ 

■^•r? 

3^.| 

L 

Bearing   these  associations  of    the   old    bee 
Frankfort  in  mind,  I  was  somewhat  pr^tared  for 
cordial  reception  accorded  to  me  on  my  arrivaL 
there  were  a  large  number  of  distjqgniihed 
the    meeting   from    all  parts    ol 
the    Frankfort    men    were    most 
efforu    to    keep   all    happy.     The 


lovB  el 
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Thursday,  June  2,  but  as  the  busineaa  that  day 
confined  to  the  council  there  was  plenty  of  time  for 
Im  genera!  look  round  the  town,  I  strayed  to  the  works  of 
Mr,  C.  Pollak,  the  far-famed  accumulator  designer,  who 
haa  had  so  much  experience  in  the  commutating  of  alternate 
cturenU.  A  visit  to  these  was  on  the  programme  for 
Friday,  but  I  obtained  a  private  view  and  much  special 
information  which  will  appear  later  on  in  my  descrip- 
tion of    the    works.      It    is  to    be   specially  noted   that 


kept  out  of  the  public  Press  for  the  time  being.  After 
]>artakiug  of  Mi^a,  Pollak's  kind  hospitality,  the  accumu- 
lator tramcars,  also  engineered  by  the  company,  took  me 
back  to  the  railway  station  at  Frankfort-  Of  these  trams 
1  shall  also  have  more  to  to  say  in  a  later  letter,  but  may 
mention  now  that  the  first  plates  fixed  in  the  cars  about  13 
months  ago  are  still  working  without  renewals,  and  that 
each  set  has  been  responsible  for  about  22,500  car  mUes. 
Some  two  tons  weight  of  accumulators  are  used  per  car, 


x>^' 


view  from  the  Terrace  of  Lhe  liuUdlngt  lo  the  Zoologlc&l  Giirdcij«,  FrAukfodrt,  when)  the  builueM  meeting*  ware  held. 


a  large  amount    of    the    current  reciuired  to   form   the 
accumulator    plates    is    obtained    from    the  single^phase 
alterDAte'Current    supply    of    the    town.     For    this    pur- 
^pooe  commutators    or    rectiBors  are  used,    and   currents 
^up  to  600   amperes  are    successfully   redressed.      Addi- 
tional   current    is    generated   in   the   works    by    direct- 
L  current  dynamos,   as   the    accumulator    company   is    not 
[allowed  to  take  more  than  a  certain  power  from  the  mains. 
f I  was  not  allowed  to  leave  the  works  after  my  inspection 


and  they  are  charged  at  constant  potential  at  the  end  of 
each  journey. 

The  general  gathering  of  members  and  the  wives  or  lady 
friends  commenced  at  8  p.m.  in  the  evening  in  the  large 
hall  of  the  Saalbau.  I  had  previously  obtained  my  member- 
ship ticket  in  the  same  building,  and  found  that  for  a 
total  of  17s.  all  my  inward  wants  and  liberal  carriage  < 
exercise  thrown  in  were  to  be  supplied  for  the  nexl^ 
few  days.     Thus,  at  the  reception  on  Thursday  a  most 


m- 
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lit  J2M    FftnLfji*  V   M    li-^Mt^MMKo^wvr 


The  Centrft]  Railway  Station  at  Frankfort,  «hovriog  Arc  LAOip  FUlanlforiJraurtArojl'amiia. 


was  over,  but  was  kindly  invited  to  dinner  at  Mr.  PoUak's 

private  house,  adjoining  hia  experimental  laboratory.     In 

this  laboratory  I  was  shown  some  wonderful   experiments 

OQ  another  metho<l  of  redressing  alternate  currents  without 

moYing   parts.      These   experiments    are   likely    to    take 

&  modeal    form    shortly,    and  will,  if   as  successful   on 

&  Wge     scale    as    on    a    small     one^    have     a    lasting 

inftttence  on  the  progress  of  electrical  engineering.     For 

o^Tious  reasons,  a  full  description  of  the  process  is  to  be 


tasty  cold  collation  was  provided^  aa  well  as  unlimited 
Pilsener.  The  real  attraction  of  the  evening  gathering  was 
the  reunion  of  old  friends,  but  exceedingly  good  music 
made  the  evening  pass  quickly,  Mr,  C-  Pollak,  Mr. 
G.  J.  Melms,  and  Mr.  E.  Hartmaun  seem  to  have  borne 
the  lion's  share  of  the  work  of  preparing  the  social 
items  of  the  programme,  and  a  daughter  of  Mr.  Hartmann 
gave  a  eulogistic  recitation  on  electrical  matters  in  general 
The  recitation  was  very  well  delivered^  and  finished  b^  %. 
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C17  for  **  more  light."  The  younp  kdy,  who  wm  dressed 
in  a  Greek  coeiume  of  pure  white,  then  raiaed  a  torch 
made  of  a  number  of  incandescent  lam|>6,  which  promptly 
lighted  up.  Amongst  those  I  was  specially  glad  to  see  again 
was  Mr.  Gisbert  Kapp,  the  general  secretary  of  the 
Verlmnd.  From  him  I  gathered  that  the  society  has  con- 
tinued its  work  of  drawing  up  rules  and  standards  for 
the  electrical  trade  in  Germany,  and  that  its  efforts  are 
fully  recognised  by  the  Government — in  fact,  in  Germany 
there  is  no  Government  department  corres{X)nd)ng  to 
oiir  Board  of  Trade^  and  the  Verband  Deutscber  Elek- 
trotechniker  bids  fair  to  prevent  the  need  for  such  a 
Board  being  required  to  make  regulations  on  electrical 
matters.  Mr.  Kapp  was  most  pleased  to  hear  news  from 
his  English  friends. 

After  an  interval  a  party  of  glee  singers  entertained 
ua  with  a  selection  of  songs,  and  the  friendly  greetings 
between  members  continued  till  long  after  11.  Mr.  R.  O. 
Heinrich,  the  gentleman  representing  the  Weston  measuring 
instruments  in  Germany,  undertook  to  show  me  the  best 
place  to  drink  coffee  in  Frankfort,  so  on  leaving  we 
adjourned  to  the  Caf^  Bauer,  where  we  found  a  large 
number  of  the  members.  The  coffee  was  certainly  wonderful, 
but  the  various  liqueurs  also  obtainable  were  not  neglected. 
Fioaily  we  returned  to  the  Frankfurter  Hof  considerably 
the  wrong  side  of  midnight 

Notwithstanding  the  dissipation  of  the  previous  evening, 
a  goodly  number  of  members  put  in  their  appearance  at  the 
Zoological  Gardens  punctually  to  time,  9.30  o'clock,  on 
Friday  morning  in  order  to  take  an  active  or  quiescent 
part,  as  the  case  might  be,  in  the  subsequent  proceeding. 
In  fact,  the  hall  alloted  for  the  purposes  of  the  meeting — 
which,  by  the  way,  was  one  of  the  several  belonging 
to  the  garden  property — became  quickly  full  to  over- 
flowing,  many  even  having  to  rest  satisfied  with 
•tanding  room,  Under  these  circumstances  frequent 
desertions  to  the  spacious  refreshment- rooms  adjoining 
ware  not  to  be  wondered  at,  nor  was  it  strange  that 
members  should  have  found  a  little  welcome  variation 
from  purely  business  proceedings  in  paying  the  lions, 
monkeys,  or  bears,  etc.,  an  occasional  visit  as  choice  mtgbt 
dictate.  Far  from  intnrrupting  the  course  of  business, 
these  little  excursions  helped  to  sustain  interest  and  put 
fresh  vigour  into  the  debates.  The  Germans,  indeed,  have 
a  most  happy  knack  of  mingling  business  with  pleasure, 
and  this  was  evidenced  at  the  meeting  under  consideration 
in  a  manner  which  could  hardly  be  improved  upon.  But 
now  let  us  return  to  business. 

Owing  to  the  absence  of  the  president  the  vice-president, 
Prof,  Slaby  (Geheimer.,  Regierungsrath),  took  the  chair, 
addressing  the  meeting  with  a  few  appropriate  remarks 
relative  to  the  regrettable  though  unavoidable  absence  of 
their  worthy  chief.  He  also  spoke  in  enthusiastic  terms  of 
the  undisputed  supremacy  of  Germany  in  the  Continental 
world  of  electrical  science  ;  of  the  splendid  work  accom- 

f Wished  by  the  Verband  in  attaining  to  this  position,  and  of 
uture  intention  not  only  to  maintam  this  enviable  position, 
but  to  secure,  in  addition,  a  firmer  footing  in  the  world's 
markets  Continuing  further,  he  referred  to  the  magnificent 
reception  which  had  been  accorded  to  the  Verband  by 
Frankfort  on  the  previous  evening. 

This  opening  speech  was  suitably  responded  to  and 
endorsed  with  regard  to  the  latter  remarks  by  several 
prominent  townsmen  of  Frankfort  who  were  present. 
Prof,  Dr,  Petersen,  president  of  the  Physical  Society  at 
Frankfort,  referred  at  some  length  to  the  progress  of  the 
town  in  matters  electrical— the  works  recently  carried 
out,  etc. 

Then  followed  the  annual  report,  which  was  read  by 
the  general  secretary,  Mr.  Gisbert  Kapp.  This  proved 
eminently  satisfactory,  the  register  showing  a  membership 
of  2,112,  and  the  accounts  a  balance  of  £3,050  on  the  right 
aide. 

It  will  be  remembered  that  the  special  commisaion  which 

^K  was  appointed  at  a  previous  annual  meeting  of  the 
^B  Verbana  to  reiK>rt  upon  the  most  practical  method  of 
m  determining  the  candk  power  of  incandeacent  himpa,  and 
^^  to  augsast  a  baait  for  standardising  the  same,  oommuni- 
^K  catod  the  outcome  of  its  labours  to  the  btst  annual  meeting. 
^V  As  M  retnh  of  further  enquiry,  the  commission  was  able 

& A » 


last  week  to  recommend  its  report  for  inal  mkntitm 

sad  CO,  what  waaMmC 


tiienso.  This  was  unanimouah 
suggested  as  a  basis  for  calculation  ^  -  rflbf  ( 

recognised  as  the  best  method  of  a<:*  i%%  tbm  1 

end,  which  fact  speaks  well  for  the  work  of  tha  < 

It  was    further   suggested   as  desirable  that   an 
national     understanding     between     England, 
America,  etc.,  for   reducing  the   size  ami  typ«  of 
descent  lamp  socketa  and  hmders  to  some  eominoa  il«odard 
should  be  arrived  at  if  possible. 

Mr.  Jul.  H.  Wkst  moved  the  appointroeai  ol  a  eosr 
mission  to  adjust  the  normal  sizes  of  screw  contact^  ' 
and  wires  in  conformity  with  the  safety  rulaa  rac 
adopted.  Modification  of  the  dimensions  which 
present  recognised  was  necessary,  he  asid,  becsaae  iki 
normal  standards  based  upon  the  regulatiooa  taaoad  in 
1895  did  not  conform  to  the  safety  rules  now  ill 
The  proposition  wa.s  agreed  to,  and  a  commiaaioti 
diately  appointed,  which  held  its  first  sitting  Ibe 
afternoon. 

The  day's  business  meeting  terminated  with  tlia  raadiof 
and  discussion  of  several  papers,  after  which  an  adjostm- 
ment  was  made  to  the  Palm  Gardens  for  lunch. 

(To  he  corUinued,) 


QUESTIONS  AND  ANSWERS. 


Under  this  heading  we  insert  queetiona  and 
of  a  practical  character  relating  to  central-statioo  wofk; 
tramway  work,  or  construction  work ;  and  for  mek  wakr 
able  question  ofer  one  shilling,  and  for  iha  iMfK  Mb* 
tion  of  any  question  we  ofiTer  ten  ikillin^  Wm  aht 
give  five  shillings  for  every  other  anawar  we  prinL  TV 
answers  to  any  question  should  be  sent  within  10 
after  the  question  has  appeared,  and  should  be  wntt«a  ( 
one  side  of  the  paper  only.  We  would  call  tba 
of  those  sending  in  answers  to  the  fact  that  tlia 
of  any  sketches  sent  in  is  considered  when  mArkiof 
relative  values  of  these  answers.  Queattons  may  ba 
at  any  time. 

(j^RHTlONS, 

72<  A  building  is  electrically  lighted  from  acoomiUatofa, 
lire  charged  during  the  daytime.     The 
tttke  current  from  the  alternating-ourreiit  mainaof  I 
Huppty  company.     The  building  is  wired  thfoiiglKMn  4M 1 
ordinary  two- wire   pUn,   with  single  lead-eoTarad  ■■]' 
which    At    pUcea  are  drawn   into  iron  pi|>at*     WHI 
ftlterattons  have  to  be  made  suppoaing  that  tlia 
and  other  testa  are  in  aooordanee  with  the  aai 
pany's  rules  t    The  wires  are  moatly  ma  iti  wood  Msag  Im 
the  usual  way,  and  are  not  buried  in  the  plaaiar,— F«  H.  P. 

A  large  hall*  I20ft.   long  by  60ft.  broad  and  abo«l  ^OtL 
high,  is  to  be  lighted  electrically.     Compare  iha 


73- 


cost  of  lighting  the  sama  by  inoandeecent  at>d  are  laaas 


from  a  direct-current  supply  at  6d. 
unit  i—S.  K. 

AKswiHa 


per 


been  dmi 


Qu€di4m  No.  68. — Draw  an  tndieator  dtagrmm  for  a  dafwetife 
engine  and  explain  how   the    defecta  are  ehovn  in 

diagram, 

Bf^t  AfiMccT  to  No.  68  (awarded  10*  / — T\m  1 
model  card  tllustrates  soveml  faults  which  1 
in  engines,  and  suggest  the  remedy.  Id  tha  1 
figure  the  various  diagrams  or  cards  have  all 
to  the  same  scale,  and  have  been  superposed  ooi 
and  on  an  ideal  or  perfect  card  for  the  atigiiia  in 
It  is  hoped  that  as  by  this  arrangement  Xhm  SMm 
between  the  good  and  bad  cards  will  ba  aaaily  nocieadL 
their  study  will  bo  the  more  intaresltng.  Tlw  carda  am 
supposed  to  be  taken  from  euginea  of  praciwiy  atatlar 
design,  and  are  condensing,  the  aioMieplieric  Itiia 
shown  by  the  line  A  T,  The  perfect  card  is  raf 
by  the  thick  outline,  B  J  E  F  U  A,  and  showa  ma 
performance  in  the  cylinder.  First,  to  daacriba  tka  ayirft 
as  shown  by  the  perfect  card.  The  indicalor  papcll  roslft 
at  A,  which  is  the  point  duo  to  atmotpharia  fmmm 
on  full  steam  being  admitted  to  the  ef Kadir,  tkm 
immediatelv  rises  to  B,  and  as  tha  card  roiaaaa 
the  line  B  C,  which  repreaenta  fuU 
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be  the  point  of  opening  and  D  tbe  point  of  closing,  then 
the  port  will  be  fall  open  at  a  point,  z,  midway  between  B 
and  D,  and  the  valve  consequently  at  the  bottom  of  its 
stroke.  At  C  the  line  begins  to  fall,  showing  that  the 
valve  begins  to  close,  and  at  J  the  convex  line  becomes  a 
concave,  therefore  J  is  the  point  where  steam  is  fully  cut 
off.  The  line  J  E  is  the  curve  of  expanding  steam  in  the 
cylinder.  At  E  the  line  falls  rapidly  towards  F,  and  is  the 
point  where  the  valve  opens  to  exhaust,  and  at  h  it  is  full 
open.  As  h  is  the  same  distance  from  F  as  ^  is  from  B,  it 
shows  that  the  valve  is  at  the  top  of  its  stroke.  The  port 
full  open  to  the  exhaust  and  the  line  FG  represents  the 
working  vacuum  line.  At  6  the  line  rises  towards  A, 
showing  that  the  valve  to  exhaust  closes,  and  the  curve 
G  A  represents  the  cushioning  or  compression.  At  A  new 
8team  is  admitted,  and  the  line  AB  represents  the  lead  line. 


Comparing  the  faulty  engine  diagrams  with  the  good 
one: 

(a)  Diagram  B  J  P  F  L.— We  find  that  the  exhaust  opens 
al  P — that  is,  sooner  than  the  pencil  arrives  at  E ;  also  that 
it  closes  at  L  after  the  pencil  has  passed  G.  From  this  we 
gather  that  the  exhaust  opens  too  soon  and  closes  too  late, 
though  the  line  L  B  shows  good  lead.  There  is  no  com- 
pression. From  the  foregoing  we  can  see  that  the  exhaust 
edge  of  the  upper  face  of  the  valve  is  too  short  and  requires 
a  piece  fixing  to  it 

(b)  Diagram  B  J  T  R  X  Y. — Here  we  have  the  reverse  of 
the  foregoing,  as  the  exhaust  opens  too  late  and  doses  too  soon, 
as  shown  at  the  points  T  and  X ;  also  the  lead  line,  X  Y  B, 
slanting  upwards  towards  the  steam  comer,  and  cutting  the 
atmospheric  line  to  the  right  of  A,  shows  that  there  is  too 
much  Uad,  that  the  valve  is  too  low,  and  must  be  corrected  by 
havinga  hner  put  under  the  foot  of  the  eccentric  rod. 

U)  Diagram  N  J  P  F  L. — A  repetition  of  a,  with  an 
additional  fault.  There  is  too  early  an  opening  to  exhaust 
at  P;  closes  too  late  at  L,  which  also  shows  absence  of 
compression.  From  L  the  lead  line  follows  L  YN  instead 
of  L  A  B.  This  shows  that  there  is  no  lead,  and  that  the 
pulon  is  on  Us  return  stroke  before  the  port  opens  for  steam,  if 
the  valve  has  lap.  This  shows  that  the  valve  is  too  high,  and 
a  liner  must  be  taken  out  to  correct  the  fault. 

(d)  Diagram  B  J  P  F  X. — The  valve  to  exhaust  opens  too 
ioon  at  P,  closes  too  soon  at  X,  and  from  X  Y  B  we  see 
that  there  is  too  much  lead.  Everything  is  too  soon.  This 
indicates  that  the  eccentric  sheave  is  too  much  advanced, 
and  requires  putting  back  a  little  to  correct  the  fault 

(e)  Diagram  N  JTRL. — The  valve  to  exhaust  opens  too 
late  at  T,  closes  too  late  at  L,  and  there  is  no  lead.  Every- 
thing is  too  late,  shovnng  that  the  sheave  is  too  far  back 
and  requires  advancing. 

Shotud  the  vacuum  line,  F  L,  rise  towards  A,  as,  for 
example,  the  line  F  0  M,  this  would  show  that  the  vacuum 
grew  leas  due  to  insufficient  circulating  water  through  the 
condenser,  or  to  vapour  being  formed  from  condensed  steam 
in  the  cylinder.  Should  a  leak  exist  between  the  valve  and 
cylinder  faces,  the  expansion  curve  would  fall  outside  of 
ti^e  curve  J  E,  instead  of  on  it,  owing  to  the  admission  of 
high-pressure  steam  through  the  leak.  This  would  show 
that  the  valve  faces  required  attending  to. 

There  are  many  other  faults  which  indicator  diagrams 
may  diieloae  in  the  engines  they  are  taken  from,  such  as 
leaky  pirtoos;,  glands  and  stuffing  boxes,  priming,  etc.,  but 
the  ahova  examples  will  perhaps  be  sufficient  to  indicate  the 
extramdy  lueral  record  of  otherwise  obscure  actions  that 
the  indieiitor  diagram  can  give  us. — F.  S.  P. 


Answer  to  No.  68  {awarded  Ss,). — ^The  defects  in  the 
distribution  of  steam  to  a  steam-engine  are  so  numerous, 
that  many  diagrams  would  be  requirod  to  fully  show  their 
effect  on  the  indicator  card.  In  enumerating  a  few  of  these, 
the  following  cover  most  of  the  ground,  but  it  must  be 
remembered  that  the  bad  setting  of  a  valve  producing  a 
certain  fault  (in  common  valves)  may  be  at  the  same  time 
the  cause  for  other  faults,  though  harmful  in  a  lesser 
degree.  The  defects  may  be  classed  generally  under  the 
beads  of :  (1)  admission ;  (2)  cut-off ;  (3)  release ;  (4)  com- 
pression and  special  cases  of  excessive  back  pressure,  and 
faults  in  eccentric  and  condenser.  Dealing  with  these,  we 
have  in  late  admission  the  steam  pressure  rising  after  the 
piston  has  moved  forward  thus : 


Late  AdmlisioD. 


With  too  early  a  cut-off  the  steam  pressure  falls  below 
the  atmosphere,  and  when  exhaust  opens  the  pressure  rises 
again.  This  is  most  noticeable  in  the  low-pressure  cylinder 
of  a  compound  engine,  and  is  shown  thus  : 


Karl  J  Cot. Off. 

With  a  too  early  release  a  sudden  drop  of  pressure  is 
noticed  in  the  expansion  line  thus  : 


Early  BalaMe. 


Where  there  is  excessive  compression,  the  steam  pressure 
rises  above  the  initial  pressure,  as  is  shown  by  the  sudden 
drop  of  pressure  on  admission  taking  place  : 


Fxceafiva  Compraaalon. 


When  the  eccentric  has  slipped  back  on  the  shaft,  we 
got  a  card  thus : 


showing  all  the  movements  too  late. 

In  considering  the  alterations  to  be  done  in  the  above 
cases,  a  good  rule  to  remember  is  that  when  shifting  the 
eccentric  all  the  points  in  the  diagram  are  shifted  in  the 
reverse  direction,  whilst  if  the  position  of  the  valve  edges 
is  altered  we  shift  the  points  in  the  diagram  in  the  same 
direction  that  the  valve  has  been  moved. — S.  J.  M. 

Answer  to  No.  68  {awarded  Ss,). — The  following  is  « 
diagram  from  a  cendensing  engine,  from  which  the  foUowing 
defects  may  be  noticed  : 

1.  The  slope  of  the  admission  line  from  the  vertical 
shows  that  the  valve  has  not  been  sufficiently  open  when 
the  piston  is  at  the  end  of  its  stroke — ie.,  the  valve  had 
insufficient  lead.  The  less  the  amount  of  compression  the 
greater  will  be  the  effect  of  insufficient  lead.  Another 
cause  of  this  sloping  admission  line  might  be  wire  drawing 
in  the  steam  passages,  etc.,  but  the  fact  that  the  full 
pressure  on  the  piston  is  kept  up  until  cut  off  shows  that 
this  cannot  be  the  case. 

2.  There  is  not  sufficient  cushioning  shown  by  the  small 
rounded  comer  at  A,  indicating  that  the  exhaust  is  closed 
only  at  the  end  of  the  stroke. 
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5.  The  dope  of  the  line  at  B  shows  that  the  exh&uat 
commences  at  or  after  the  termination  of  the  itroke.  The 
falling  line,  X  Y,  indicates  that  the  steam  escapes  wjih 
ditTiculty,  and  tb^t  the  normal  back  pressure  is  reached  late 
on  the  back  stroke,  as  the  valve  has  not  been  sufficiently 


^  C^^as^^^^^/c 


*A*^  A 


«.-   -I-. 


Vj  vCc 


U  Uf 


2^   /  j^  ^ 


opened  to  allow  the  steam  to  pass  freely  through.  The 
work  lost  is  indicated  by  the  area,  h  e  d,  included  within 
the  doited  lines. — J,  F.  M. 

[N.B. — Will  Mr  C*  Coleman  kindly  send  us  bis  address,, 
so  that  wo  may  send  him  the  prize  he  won  recently  I — 
¥ak  E.  A\] 


BECKENHAH. 


Tear « 
lor  t> 


The  following  is  the  first  part  of  Mn  J.  A.  Angelfs 
report  on  electtic  lighting  : 

In  Aooordanoe  with  the  Coancirfi  inHtructioos  I  be^  to  submit 
ibe  following  report  on  the  proposed  electric  lighting  of  the 
die  trie  t : 

PkOVIHIuNAL  OKhKR. 

I.  It  will  be  within  the  koowledpe  of  memh^re  of  the  Council 
th»t  &n  electric  Uiebt  proyinional  order  wa«  obtAined  in  1890  and 
bbftt  m  1K93  B  report  on  the  eubject  wa«   pre«enie<i   by  Mr.  Kapp, 

Electric  Liohtit^cj  Uxdkrtaki.vgs. 

2*  Uoiil  within  reoent  yeaf  e  it  wju^  the  ueaal  practice  of  local 
autboritiee  to  feiyour  the  undenakirt^  ol  electric  li(;btinf;  by 
private  compiimes*  Latterly,  however,  pyblic  oj'inion  hafi  changed 
M  that,  whiiBt  formerly  the  noajority  of  undertakings  were  cxitn- 
p^nief ,  in  the  year  1S96  only  59  companiea  existed,  as  comp&red 
with  74  municipal  undertakinge.  Again,  m  1890,  out  of  57  pro- 
vbional  ordert  applied  for,  one  quarter  only  were  f;  ran  ted  to  local 
amtborities,  whilst  in  1H96,  27  out  of  a  total  of  .%  nrovifiiooal 
anion  ware  taken  up  by  local  authorities.  During  the  pree^nt 
'  ovar  30  local  authoritiee  have  applied  to  the  Board  of  Trade 
powerv.  In  all  a  total  of  283  proviiiaoal  orders  have  been 
fraotod,  of  which  202  were  iaeaed  to  local  authoriUeB  and  81  to 
oottpantea. 

3.  The  loans  raipad  by  local  autboritiee  on  the  sanction  of  the 
Looal  Govornment  Board  for  electric  Ui^htifig  have  abo  steadily 
JncraMsd  during  recent  years,  thus  :  in  1H9<J-]  the  loans  aaoctioned 
aoMmnted  to  £1Q,0IX) ;  in  1891-2,  £10U(J0U ;  1892.%  £115.000; 
1IIII3-4.  £572  (KK);  1H94  5.  £6^0,000;  and  in  1895  6,  £796,500. 
Darini?  1H96  loans  ware  raised  by  40  local  authorities*  the  maxi- 
mam  period  allowed  by  the  Local  Government  Board  for  repay > 
meot  being  (with  one  exception)  25  years. 

4*  The  total  capital  invested  in  elootric  light  undertakings 
mBKMOta  to  about  £11,500,000  fas  against  £3,iNX^,000  in  1891),  of 
which  £5,500,000  reprosenU  the  cost  of  municipal  ondertakingfl 
and  £6,(KMJ,(MX)  those  of  companies,  a  not  inconfliderabte  portion  of 
ihie  lAtUr  repraeentiog  eapitsl  expended  by  metropolitan  oom- 
|Miie(a0»|»r.  MK 

ft.  Profits  hftve  progressively  increased  year  by  year,  more  than 
kasipiog  pace  with  the  increasing  number  of  undertakings.  In 
1881  Um  total  profiu  are  given  a«  £8,5iXl.  in  1891  £60,iJ00,  and  in 
HI?  41KXkOOO  (linancial  statist  ice,  par.  55}. 

6b  Wlwt  tome  half -doiseo  provincial  towns  (York,  Eastbourne, 
LNwpoot,  Hastings,  Chesterfield,  Cockermouth)  were  provided 
wiA  alaetrio  l&gbttiif  by  oompMiios  as  early  as  18S1-2  and  cerUin 
pile  of  Um  M«trop^  to  1885,  it  was  not  until  1.S92  that  municipal 
ngfcrtm;  was  first  inaugurated,  Bradford  being  tho  Urst  town  to 
flCBgnitt  U»e  advantage  of  a  public  undertaking  (now  one  of  the 
most  Sttooatsfnl  in  the  country). 
lo  1889  municipal  bodies  generally  became  more  alive  to  the  fact 
"7^  *.jU,  ooi  only  ^^  ibese  untlertnkings  constitute  sound  enterprise 
it  will «  ffona  i^  QOCiMmhv'l  and  ratepayer's  (loint  of  view,  but  that  a 
WM  appOl4M>ly  ^M  prejodicial  to  the  present,  and,  in  a  far  greater 
Verbatld  IC  ^^*  ^^^  future  interests  of  both.  Sinoe  IHOn,  oonseqaeucly 
AM^^w^^i^i,^  aJ  ♦tec trie  lighting  has  advanced  so  greatly  that,  should 
aoi4»rmining  ^;oaiM8ttOCUiiinao,  it  would  appear  that  era  long  local  autho- 
to  iilggest  A  ^ImoiftBOOOpotise  the  industry  (par.  2).  Indood,  perhaps 
^fttad  too  OatCH  oocmecii^n  with  electric  lighting  is  oiore  striking  than 
ra8ult  ot  ^  municipal  enterpri^,  and  nghtty  no,  inasmuch  as 
indicates  tbat^  with  modern  plant  and  due  regard  in 


«mMiito 


mt  Irerjeqatfy 


design  to  probable  demand,  municipftnAAtion  mnefe;*  aifBa 
able  time  for  development,  prove  ti  -ueoeaeM.     1 

the  very  fact  of  supply  beinga  mono;  ^^h  \ 

therefore  outside  competition,    practic4]l>    on«tir«a   iii 
Huccess.     In  any  case  a  few  years*  deficits  cannot  for  < 
weigh  against  toe  subsequent  annual  profits  of  j_ 

During  the  pest  year,  1897.  in  many  distrietji  wK«fie  f 
stations  have  been  established  the  local  aQthority  bee  I 
unable  to  cope  with  the  demand  for  onirent, 
Edinburgh  has  within  reoent  yeers  doubled  iU  ■^ipp^f  •  M| 
within  five  years  has  increased  it  eight  times  :  Bradfec^i  < 
times  in  six  years ;  Glasgow,  five  times  in  foor  yeefv  s  %km  mmm 
rapid  growth  equally  obtaining  in  metropolitan  diMleML  lie 
fact  that  the  local  authority  has  also  been  the  gM  iBliMglli  a 
29  {netanoes  has  not  deterred  them  from  becoming  ^1^ 
light  undertakers,  a  spirited  policy  undoubtedly,  bnt 
justified  by  its  success,  as  at  Oldham,  where  not  ooly  itU 
profits  remain  undiminished  but  a  considerable  proof  IM  < 
lighting  was  realised  in  addition. 

M  D  NinPAUSATlON  , 

1.  Amongst  other  more  or  lees  cogent  reasons  for 
tion  arc  that  (1)  the  creation  of  a  monopoly,  oeri^lJi  io  ht 
able  in  the  future  if  not  at  the  outset,  is  preveoled  ;  (2)  % 
cost  is  involved  in  buying  out  a  company  prior  to  the 
of  the  statutory  period --< finder  the  Electric  Ugbtlnf  Afll,  M^ 
Section  2,  the  local  authority  may,  by  oompoleorx 
acr|utre  an  electric  lighting  undertaking  after  the 
42  year8,  or  thereafter  at  subsequent  intervals  of  10 
then  fair  market  value,  without  addition  lor 
goodwill,  or  profits)  \  (3)  the  capiul  cost  is  r«leed  on 
by  a  locfid  authority  :  (4)  the  oeoessary  adminislrsUv* 
is  already  existent ;  (5)  greater  oonfideoce  it  felt  i 
public  support  obtained  ;  (6)  the  local  authority 
the  design  and  syntem  from  its  outset  i  (7)  pnbtie 
should  be  in  the  hands  of  the  local  authority  ;  (81 
with  public  roads  and  footways  by  oompiDiee  ii 
There  Is,  perhaps,  but  little  force  in  oontentioo  Ho.  S» 
as  a  local  authority  must  from  the  outset  pmy  anMel 
of  sinking  fund  and  interest  (equivalent  to  aboat  6  per  < 
capital)  out  of  revenue,  or^  in  default,  oat  of  poblie 
regards  contention  No.  5,  given  equal  conditions,  miti 
takings  show  kietter  results  financially  than  tboeo  of 
Naturally  public  goodwill  is  enlisted  on  behalf  ol  the 
whilst,  on  the  other  hand,  ratepeyera  Inelifteiivv^  §mi  it 
oeceaeity  of  protecting  themselves  s^ftimt  m  wmm  Ifiiitfn  W 
whose  only  object  is  to  realise  proa 
by  ordinary  trade  competition. 

8.  It  can  hardly  be  expected  that  nndertak iiifv  of 
magnitude  will  realise  a  profit  on  the  fint  few  yeftra'  wesitv 
'Brighton  and  Tunbridge  Wells  are  exoeptkme^  no  cell  wfisavv 
being  made  on  the  rates),  especially  where  repoyneot  el  mM 
(quite  outride  ordinary  business  requiremeots)  h«ie  to  \m  pmiM 
at  the  very  outset.  Experience,  however,  ftppevi  10  Ittdiniillii 
where  ordinary  conditions  prevail  the  profit  ewtas  iiiirt  ( wW  a 
a  municipal  undertaking  involves  a  return  of  at  leeet  i  peresSs 
all  below  that  amount  being  regarded  as  lose)  is  arrived  elerikM 
the  third  year,  thoneh  frequently  at  an  earlier 
statistics,  par.  55 K  Whilst  admitting, 
years  deficits  are  almost  inherent  U>  eledrfo  tfgibi 
indeed,  at  their  outset,  to  all  large  nndeftektos*^  p«btttter , 
yet  the  prevention  of  a  monopoly  would,  in  lteall»  mmIiIi 
all  im|x»rtant,  and,  in  the  light  of  present  expoiieaee  (epHli%li 
relation  to  water  and  telephones),  ao  tmpetmllv«  doty  Vffli  te 
present  generation.  Apart  from  the  incooreitleooi  dMlt^ 
constant  and  uncontrolled  cutting  up  and  daoMKii^  of 
by  companies,  each  without  regard  to  the  other  or  to 
venience,  no  one  who  has  had  olSoiAi 
protected  and  monofioly  owning  oonipuy 
ability  of  public  control.  The  latest 
which  no  such  inadeqnate,  costly,  and  u 
in  Europe  or  America,  is  a  fair  illustralloo  of  roooltft,'  At  la  l^i 
wisdom,  therefore^  of  municipalisation,  therw  eppoan  to  bi  ■■ 
doubt.  In  any  case,  whilst  the  deficits  of  early  JMB 
represent  a  less  bordeo  oo  the  rates  than  the 
buying  ont  a  company  (pare.  15,  lfi)«  ulthnAtelj^ 
management,  all  snch  uodertAkingi 
profitable. 

9.  That  Parliament  and  the  Eoafd 
the  introduction  of  electric  light  by  I 
by  companies  is  indicated  by  the  speoiel 
former  under  the  Electric    Ltghtuig 
restrictiona  placed  on  private  eoterpriao. 

10.  As  to  whether  a  looal  authorffey 
enter  u^>on  an  undertaking  pnrely  on  lla 
the  ail  vent  of  a  company,  is,  ol  coone^  a 
the  determining  factors  being  publie  fieUog; 
of  districts,  and  probability  or  otherwisoof 
able  period.     When,  however,  as  in  the  case  ol 
enteiprise  threatens,  matters  are  simplified.  Mid 
be  no  donbt  whatever  that,  in  ofder  to  ppotool 
future  ratepayers*  tntereete.  ihe  Goooril  dMM 
its  electric  lighting  powers.  That  nott«>d«e^ 
is  evidenced  by  the  fact  thst  the  proviaiooej 
the  Council's  possession  for  upwanls  ol  elghl  , 
tion,  as  oppoc^ed  to  mooofioly,  is  Uierefore  adirboetod 
ing  broad  grounds— vis.,  that  the  interests  ol 
community  alike  are  eifogiMrd^*  f-^  fetor*  _ 
tected,  and  that  (S)  tht  ondorlelitng  »oeeif  ot 
public  support. 
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Peivath  Unuketakinos. 

11.  A  private  comptmy's  underlakin^  has,  &t  its  inception,  ooe 
adTmntagQ  over  that  of  a  local  authority,  io  that,  as  a  rule,  au 
adeqaata  fiehemo  ia  framed  at  the  outset.  LFeualty  a  local  authority 
iR,  much  to  its  credit,  pareimoniouB  with  public  money,  with  a 
<ioDMqueDt  tendency  towards  over-economy  in  capital  expondi- 
fc«m,  the  roiult  being  that  many  municipal  undertakingfi  are 
ptmctically  crippled  at  their  birth^  and  incapable  of  realiaing  profit 
m  the  early  or  any  other  atage  without  gubeeqnent  and  unduly 
Cioetly  exteusiona.  The  following  extract  from  the  atatement  made 
bjf  Mr.  R,  P.  WUeon,  the  electrical  engineer  retained  by  the 
Council,  bears  on  the  subject :  "  Before  proceeding  to  the  con^ 
tideration  of  the  varioae  proposals  now  oefore  your  Council,  I 
should  tike  to  point  oot  that  I  am  allowioEp  in  my  eBtimates  for  the 
uifftallatlen  of  auch  plant  ae  will,  in  my  judgment^  be  of  permanent 
use  in  ^our  station.  It  has  been  too  often  the  case  that  local 
authoritiee  have  proceeded  with  auch  caution  in  the  matter  of 
fllectric  ligbtiofi  that,  with  a  view  to  cutting  down  the  initial 
ixpenditure,  they  ha^e  installed  plant  of  far  too  imall  a  capacity 
in  the  first  instance.  The  result  of  thif!  has  been  that  it  has  been 
found  neceAsary  to  add  to  the  plant  almoat  before  the  station  has 
been  opeoed  for  the  supply  of  light.  This  has  resulted  from  the  fact 
that  the  aatimatee  foreca^gting  the  probable  demand  have  been 
founded  on  too  cautious  a  basis.  Furthermore,  the  result  of  this 
poZicy  IS  that  engines  and  dynamos  which  were  thought  to  be  of 
sQ^cient  size  for  a  start  ha?e  been  found  to  be  almost  useleee^  in 
point  of  6126,  after  a  year  or  two.  Tbie  has  happened  so  often  that 
the  moral  ia  now  obvious.  It  ia  well  known  to  engineers  that 
engines  of  pmall  size  are  not  nearly  so  economical  from  any  point 
of  view  as  are  the  larger  sizea.  In  the  first  placOt  they  coet  much 
moire  in  proportion  to  siy^,  and,  in  the  second  place,  they  do  nut 
work  eo  economically  from  the  point  of  view  of  steam  consnucip- 
yon  ;  ID  other  wotda^  more  coal  is  necessary  to  run  two  engines 
doing  20  h>p.  each  than  to  run  one  doing  40  h.p.  There  is^  there- 
fore,  Uttie  to  be  said  tn  favour  of  putting  in  small-aized  engines 
in  the  first  place,  eJtcept  that  it  very  slightly  deereaf^es  the 
Initial  expenditure,  which  initial  saving  nas  to  be  paid  for  heavily 
later  on. 

IZ  A  private  comc^ny  is  further  advantageous  in  that  it  relieves 
the  loc^l  authority  of  the  risk  of  early  losses.  Whether,  however, 
the  business  risks  of  a  well  eoneeivcfd  industrial  concern,  carried 
out  nnder  the  favourable  auspices  of  a  local  authority,  with  capital 
borrowed  at,  or  less  than,  3  ^ler  cent,|  are  at  all  commensurate 
with  the  probable  cost  of  avoid ing  them  by  the  intervention  of  a 
private  company— in  other  words,  whether  the  remedy  is  not  worse 
tkmn  the  diaease — is  a  question  o^ien  to  discussion « 

13.  As  indicated  in  par.  7t  objections  to  a  private  undertaking 
are  both  nnmeroue  and  forcible-  The  capital  of  a  private  company 
is,  moreov^er,  considerably  awolten  by  expenses  from  which  a  local 
authority  is  free— viz.,  expenses  of  promotion,  underwriting,  adver- 
tising, legal  chargeSf  etc. — amounting  to  not  less  than  10  per  cent, 
iti  small  companies.  All  this  unprofitable  (from  a  munici[>al  stand- 
point) expenditure  has,  however,  to  be  met  by  the  local  authority 
should  the  undertaking  be  purchased,  and  ts,  of  course^  avoided  if 
municipaliaation  occur  at  the  outset.  Other  reasona  may,  of  course, 
eiiat  for  awollen,  not  to  say  watered,  capital.  Plant,  buildings, 
apparatuBj  mains^  etc,,  may  be  supplied  by  interested  partiea  at 
much  over  their  actual  value  ;  payments  to  contractors  may  be 
deferred,  taken  wholly  or  partly  in  aba  res,  etc.,  and  generally 
the  conditions  be  such  as  could  not  for  a  moment  obtain  in 
the  case  of  a  local  authority.  Nevertheless,  should  the  latter 
subaequently  purchase  the  scheme  on  the  basis  of  capital 
aunk,  they  may  not  only  have  to  pay  far  beyond  the  actual 
valtie  of  the  machinery,  even  when  new  and  at  ite  best, 
but  be  saddled  with  much  that  is  old,  obsolete^  and  useless 
for  future  use.  To  ^uard  against  thia  latter  possibility,  it  is 
adviBable  that  in  any  transfer  of  an  order  the  local  authority  should 
h&ve  power  to  inspect  and  to  disapprove  of  any  plant,  also  that 
Bubaequent  purchase  should  be  based,  not  on  capital  sunk,  but  on 
revahiation  by  an  independent  expert.  The  above  comments  must 
not  be  taken  as  reflecting  on  company  promotion  generally^  a  form 
of  business  enterprise  upon  which  the  prosperity  of  the  country  so 
greatly  depends,  nor  is  it  intended  to  sui^^est  the  impossibility  of 
Iraming  a  scheme  eijuitabkeand  acceptable  alike  to  company  and  to 
local  authority.  All  that  can  be  said  is  that,  so  far,  no  such  scheme 
is  forthcoming.  Having  regard  to  the  adverse  conditions  of  the 
Electric  Lighting  Acts  in  toepect  to  private  undertakings,  and  to 
the  still  more  stringent  conditions  tnauted  upon  by  local  authorities 
(as  to  trauflfer  the  moment  a  profit  occurs,  price  of  current^  etc.},  it 
might  be  i opposed  that  capitalists  would  hold  aloof  from  such 
concerna.  On  the  contrary,  however,  so  well  do  they  rank,  that  they 
are  deemed  by  the  financial  world  to  be  favourable  openings  for 
capital^  aharehglder^  being  aatisfied  that  in  all  cases  of  transfer 
they  wiU  be  bought  out  at  very  advantageous  terma  to  themselves. 
Under  ordinary  circumstances^  therofore,  no  difficulty  whatever 
eaiste  in  raising  the  necessary  capital,  a  fact  not  without  significance 
to  local  authorities. 

Transfer  and  Purchase  of  UNDEETAKiXfj, 

14.  In  only  15  cases  have  provisional  orders  obtained  by  a  local 
authority  been  transferred  to  companies.  Local  authorities,  as  a 
general  rule,  are  not  anxious  to  part  with  their  orders^  though 
oecasionaliy  the  protest  comes  from  the  ratepayers,  as  at  Hackney, 
where,  at  a  recent  town's  meeting,  a  resolution  was  carried  by 
500  votes  to  3  (despite  the  favourable  terms  offered  the  Vestry  for 
the  disposal  of  their  house  refuse)  protestinj^  against  the  Vestry'a 
pivposal  to  transfer  their  provisional  order, 

15.  Already  eight  private  undertakings  have  been  purchased 
bj  the  local  autnority,  and  even  where  no  actual  negotiations 
mr&  been  entered  into,  the  <|ueetion  of  municipaliaatioQ  is  obtain- 


ing  consideration  more  oir  less  wherever  companiei  exist*  OwIdk 
to  lack  of  experience^  ill-designed  plant,  maokinery  too  small  and 
wasteful*  injudicious  expenditure  ^nerally,. and  the  non-eiipport 
of  a  then  unappreclative  public^  a  few  pioneer  stations  of  10  or 
more  years  of  age  have  proved  more  or  less  comparative  financial 
failures.  To  day ^  however,  electric  light  practice  being  ao  well 
defined,  and  up-todate  stations  (with  machinery  and  plant 
amongst  the  finest  and  mosteffit^ient  in  the  world),  working  under 
the  most  favourable  auspices,  the  conditions  of  transfer  would 
probably  prove  to  be  very  onerous  to  the  local  authority. 

16.  For  instance  at  ShelEeld,  after  much  litigation,  the  Corpo< 
ration  are  about  to  purchase  the  electric  light  company 'fi  under* 
taking  by  the  issue  of  £2^1  of  2|  per  cent,  stock  for  every  £100 
capital  expended,  plus  £6,fXH)  in  cash,  or,  in  other  words,  a 
payment  of  £273,838,  as  against  an  expenditure  by  the  com- 
pany of  £124,472  only.  At  Ltverpoolf  the  amount  paid 
by  the  Corporation  to  the  compuny  exceeded  the  actual 
capital  eunk  by  £150,000.  It  is  stated  that  at  Birmingham 
negotiations  for  purchase  of  the  company's  undertaking  are  pro^ 
ceeding  on  the  basis  of  a  payment  of  10  guineas  for  every  £5 
capital  expended.  At  Bournemouth,  negotiations  for  purchase 
by  the  Corporation  have  been,  so  far,  abortive,  on  account  of  the 
prohibitive  price  demanded  by  the  company,  whose  annual  net 
profits  amount  to  upwards  of  £2,000.  In  the  Metropolig»  the  City 
of  London  Commissioners  have  recently  protested  against  the 
action  of  the  electric  lighting  company,  who,  whilst  paying  a  10  per 
cent,  dividend,  continue  to  charge  no  lees  than  8d,  per  unit,  with 
the  result  that  the  formation  of  a  municipal  undertaking  in 
opposition  to  that  of  the  company  is  receiving  consideration.  At 
St.  Luke^s«  the  company  charges  7d.  per  unit  to  eousumers,  as 
against  the  XTestry'a  charf^e  of  6d.  for  the  Grst  two  boura  and  3^. 
for  subsequent  hours,  in  the  adjacent  diatricb  of  Shoredjtch.  Alt 
Marylebone  the  Vestry  are  now  seeking  powers  (appai^ntly  with 
the  approval  of  the  Board  of  Trade)  to  compete  for  the  supply  of 
current  with  the  existing  company. 

IT.  At  Croydon  a  somewhat  unique  arrangement  was  made  with 
the  Thomson -Houston  Electric  Lighting  Com  f>any^  who  contracted, 
not  only  for  erecting  the  works,  but  also  for  carrying  on  the  under- 
taking subsequently  on  the  foHowing  terma^ — viz.,  the  company 
to  pay  sinking  fund,  interest,  workings  and  all  other  ex penaea,  and 
in  return  to  collect  and  receive  for  their  own  benefit  the  entire 
revenue  (the  charge  per  unit  to  consumers  not  to  exceed  6d  ),  the 
Corporation  reserving  power  to  take  over  the  works  at  any  period 
on  six  months'  notice,  on  the  following  terms  : — That  if  the  said 
period  be  determined  within  ^ve  years  they  shall  pay  the  eon- 
tractor  as  follows :  if  determined  at  the  expiration  of  first  year, 
£1.000;  second  year,  £800  ;  third  year,  £40t)  ;  fourth  year,  £200. 
So  successful  baa  the  undertaking  proved  that  the  Corporation 
have  taken  over  the  undertaking  at  the  earliest  possible  moment 
by  forfeiting  the  stipulated  sum  of  £1,OOIX  About  £50,000  has 
already  been  expended  on  the  undertaking,  and  considerable 
axtetisions  are  now  in  hand. 

Bkckenham. 
IH.  Conceding  that  nnder  certain  circumstances  and  condition  a 
as  to  repurchase^  the  transfer  of  a  provisional  order  or  the  leasing 
of  a  prospective  undertaking  to  a  company  might  be  expedient, 
the  object  of  such  transfer  should  be;  (I)  the  avoidance  of  early 
trading  risks ;  (2)  subsequent  municipalisation  when  deemed  6t, 
and  at  reasonable  cost  i  (3)  moderate  charges  for  current* 

19.  With  these  objects  in  view,  the  following  oflPer  actually  made 
to  the  Beckenbam  Council  by  a  well-known  syndicate  may  be  con- 
sidered. The  principal  conditions  are:  (1)  Charge  for  public 
lighting  to  be  7d.  per  unit  for  first  hour,  2d.  subsequeiitly* 
(2)  Charge  for  private  lighting  to  be  7d.  per  unit  for  iirat  houi-, 
M,  subsequently.  (3)  Purchase  to  be  eOfeeted  by  the  local 
authority  at  any  period  on  six  months*  previous  notlcei  by  issuing 
to  company  corporation  stock  which  will  yield  the  company  &  per 
cent,  on  capital  properly  exfiended  on  the  undertaking.  The  latter 
clause,  perhaps,  look^  innocent,  but  practically  involves  payment 
to  the  company  of  £i\lXiO  for  every  £l,OtK)  expended.  For  instance, 
supposing  the  actual  capiul  sunk  to  be  £36,000 — vi^..,  the  amount 
of  the  present  estimate — sufficient  stock  must  be  issued  to  yield  an 
annual  interest  of  £1,^00  (via*,  5  per  cent,  on  £36,OCK>)|  and  as 
this  stock  would  probably  be  issued  at  or  about  2|  per  cent.,  it 
follows  that  the  company  would  secure  about  £70,000  thereof  ;  in 
other  words,  the  local  authority  would  have  to  pay  about  twice 
the  actual  capital  cost  of  the  undertaking,  and  that  without 
regard  to  the  depreciated  value  of  the  plant,  etc.  The  policy  of 
transfer  to  a  company  of  the  rights  of  supply  on  anything  like 
iuoh  terms  as  the  above,  cannot  surely  be  advocated. 

21.  In  concluding  this  part  of  the  subject.  I  may  qnot«^  W.  H. 
Precce,  Esq.,  C,B.,  F.R.S.,  chief  of  her  Majesty's  Telegraph 
Department,  who  stated  aome  few  years  ago  that  electricity  was 
no  longer  in  its  speculative  or  experimental  stage,  also  that  the 
industry  represented  a  safe  investment,  and  that,  if  municipalised, 
not  only  was  the  capital  not  swollen  by  promotioo  expenses,  but 
that  the  ratepayers  were  not  taxed  to  support  a  private  concern. 
Mr.  Preece,  however,  deprecated  half-hearted  measures  as  being 
likely  to  result  in  failure. 

SrEciAL  Fkatubbs  of  District* 

22.  In  the  matter  of  electric  lightings  as  in  most  other  things, 
Beckenham  presents  features  special  to  itself.  Its  large  ftrea, 
unusually  acattered  and  widely  separated  houses  with  large  front 
gardens,  prevalent  lessehold  system*  migratory  habits  of  ite 
residents  and  consequent  diminished  interest  in  local  affairs, 
long  summer  and  winter  vacations,  no  demand  for  current 
for  traction  or  motors,  absence  of  any  convenient  central 
site  for  the  «;eneratirg  Btattona^  all  represent  disadvantages* 
Qa  t^B  oth^  hand,  the  wid^  rpads  bprdeted  with  trses  leod  bfa^m- 
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•dvo*  eiiMStitttlj  to  •treet>lurhiinfr  from  the  centre  of  tlie  roed  ; 
kyiog  of  oftblet,  etc.,  it  fM^mtated  by  gravel  pAths  or  m&ri^ioi ; 
high-oUM  retideocee  Are  preoi«ely  tbo«e  from  which  demAnd  i« 
UmJv  to  be  Active  ;  Abaeoce  of  mAtiy  Abops  do  |i^r»ve  diAAdviuiUjro, 
for  Altbottfpb  A  fair  proportion  of  Ahop«  to  boueee  it  preferable, 
shop  AQpply  In  iUelf  ia  brief  and  boAvy,  and  to  tbAt  extent  uore- 
tnimerAtive.  SpoAking  generally,  metropolitan  cuburbt,  inch  a« 
Bdckenban),  cannot  bo  said  to  proeent  fuch  favourable  condittorie 
of  AttOcetA  af  prtjvincial  townii,  partly  owini^  to  the  loan  mi^'^ffclory 
habitA  of  their  inhnbttant*,  and  partly  to  the  fact  that  local  ener^^y, 
•oterprise*  and  mitiattve  it  more  concentrated  on  local  ooncernA  in 
■QOb  eeU' contained  centres. 

SlTB  A^D  StSTIM. 

23.  HAving  re^Ard  to  the  (proAt  difficulty  of  obtaininf;  a  more 
osntral  eite  for  the  combined  worki^  the  land  in  Arthur  road 
(Already  the  Coancira  property)  natumlly  Bugtreete  itaclf  as  a 
iuitable  eite.     Itn  comparative  isolation  ia  no  detriineot.  whilst  its 

Gtkitmity  to  the  railway  alTorda  factlitio«  for  delivery  of  coal,  etc* 
oreover,  the  area  of  land  adrnits  of  subiequent  exteneiona  and 
tbe  future  aggregation  of  buildings- viz.,  electric  light,  dust 
de«truotor  works,  disinfecting  chamber,  monoary,  small  tire 
■Ution.  depa  for  carta  etc, 

24.  In  my  previous  report  to  tbe  Council  t  stated  of  tbe  three 
eyatemA  in  vogue — vi2.  (I)  low  pressure  up  to  &U<i  volt«,  (2)  high 
presAure  continuous,  and  (3)  high- pressure  alternatiog— that  "  As 
regarde  the  eystem  to  be  adopted,  in  view  of  the  large  area  and 
etraggUng  obaracter  of  the  district,  a  bigbpreesure  system  alone 
iimtoble,  but  whether  high-pressure  alternating  or  htghpre««ure 
QOOtllittOOA  (Oxford  aye^tem)  is  a  matter  for  future  conaderAtion/' 
SiDoe  thAt  report  the  Council's  electrical  engineer  has  recommended 
tbe  high  proHsure  alternating  syAtem  above  referred  to,  Thia 
Ayitom  is  now  m  course  of  adoption  at  Wimbledon  (par.  59),  where 
combined  electric  Ught  and  dust-disposal  works  are  in  progress. 
Tbe  electric  current  will  there  be  generated  at  a  pressure  of 
2,200  volts,  and  transformed  at  sub -stations  to  200  volts  for  distri 
bution  to  hou»e.»  and  public  lamps.  With  reference  to  this  system 
Mr.  A.  H,  I'reece,  by  whom  the  Wimbledon  scheme  is  being 
designed,  stated  recently  that:  **The  disadvantage  of  the  alter- 
DiOiDg'Current  system  is  the  neceesity  of  having  generating  plant 
rmiBir  aU  day  and  night,  aa  it  was  not  possible  to  u»e  a  storage 
biMry  economically.  But  as  the  generating  works  will  be  placed 
adjacent  to  the  sewage  pumping  station,  and  also  in  conjunction 
irith  dust  destruotorB,  this  advantage  will  not  be  so  great  as  usual, 
AA  AtoAm  will  be  AVAilable  throughout  the  24  hours.** 

25.  It  will  be  teen  therefore  that  one  of  the  chief  diaad vantages 
of  the  high-pressure  alternating  system  is  overcome  in  a  combined 
eyit«m  in  which  the  day  and  late  night  current— viz.  all  but  the 
evening  load — is  generated  by  bouse  refuae  as  a  fuel.  The  fact 
ihat  this  system  does  not  readily  lend  itself  to  motive  purpo^s  for 
maehinery,  etc.,  is  of  no  great  consequence  in  distncte  such  as 
Wimbledon  or  Eeckenham^  where  there  are  no  factories,  and 
eUntric  traction,  it  is  to  be  hoped,  is  remote. 

DiTgrr  DicaTRCcTifjN. 

28,  The  subcommittee  of  this  Council,  after  their  recent  viait 
to  the  combined  fiower  and  deetructor  works  at  Manchester,  Old^ 
ham,  Siiotedttch,  and  Leyton,  practically  the  only  districts  (except 
perhaps  8i.  Pancras  and  Ealing)  whore  house  refuse  is  utilised  for 
the  prt>d  uotiOD  of  electric  light,  reported  as  follows :  ' '  Having  visited 
three  of  the  beet  known  types  of  destruotorA^ — viz.,  those  of  Messrs, 
Ifftolove,  Altiot,  and  Co,,  of  Mwsrm.  Horafall.  and  of  MoBHrH. 
Beaman  and  Doa«  ^each  destructor  tnepected  being  utilised  for  tbe 
generation  of  stoam  for  electric  light  and  other  porposee),  tbe 
oommlttee  are  of  opinion  that  combination  is  possible  and  presents 
eoonomic  advantages.  From  their  personal  observation  and  from 
information  adorded  by  members  of  tbe  various  councils  and  by 
tbe  reepoosible  muniotpal  otBcers,  also  borne  out  by  the  expen^ 
mente  and  reports  of  ezDerta,  the  committee  consider  that  (t; 
dlMtraeilon  of^refoae  can  oe  efTected  without  creating  a  nuisance  ; 
(S)  generation  of  steam  from  the  refuse  in  the  destructor  furnace  tt 
praotioable,  and  that  such  steam  can  be  profitably  utilised  for 
driving  electric  light  and  other  machinery  ;  (.3)  capital  cost  of 
both  duet  destruction  and  electric  light  undertaking  is  reduced  by 
oombination." 

27.  The  capital  coAt  of  providing  a  dust  deetructor  would  be 
from  £2.000  to  £2,fV00,  and  the  annual  cost  of  working,  etc,  about 
£0001  Against  this  it  i^  estimated  that  an  annual  saving  of  £150 
wookl  be  eAeoted  by  the  use  of  a  motor  dusteart  (capable  of  con* 
lidalog  eis  cube  yards  of  material),  the  chief,  though  not  the  sole, 
eooDomy  resting  in  the  fewer  dady  journeys  to  and  from  the  shoot 
or  destructor.  Allowing,  therofore,  for  saving  effected  on  cartage, 
tbe  total  tncroA«ed  cost  of  dust  disposal  by  a  destructor  would 
amount  to  about  £4^  annually. 

iis.  The  dispoeal  of  bouse  refuse  by  burning  Is,  of  course,  apart 
from  the  question  of  eleotrto  lighting  (except  in  so  far  as  it  relaiee 
to  Ibe  eoODomio  effect  of  oombination).  and  Is  reeomroended  on  iu 
own  byifleDio  and  aaoitary  merits,  the  preeeot  mode  of  shooting 
foul  refoAe  into  bolee  or  in  brlckfielaB  being  open  to  Aerioos 
objection. 

m,  AlKhougb  it  is  poiAible  to  determine  experimeotally  tbe 
moM  tb^rmal  eqolvaleet  of  any  given  earn  pie  of  refuse,  the 
dtlenninatlon  of  li«  calorilSc  value  on  a  large  scale  ie  a  much  more 
difflealt  matter.  Whilst  71b.  of  water  oan  be  evaporated  by  lib. 
el  00*1,  fairly  reliable  ox[jeriments  prove  that  but  from  9lb.  to  Sib. 
of  water  can  be  eva^ioratod  from  lib.  of  houee  refuse.  Actual 
praetloe,  however,  on  a  large  scale,  Ahows  Iaas  fevourAble  reeulte— 
viz.,  that  but  lib  of  water  can  be  eva^koratetj  by  lib,  of  refuAo. 
Tb«  ap/>rc»xiiDAte  value  of  ooal  to  refuse  is,  tbereforOi  as  7  to  1. 
Hilt  IitUm  piweiicmi  knowMfc^  or  experience,  however,  exietv  as  to 
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the  ftottial  TAlue  of  refuse  under  tbe   i|ioelil  uuuilNiaH  «i  a 

*' combined  "system.  According  to  theAtfWyor,  < 
viz.,  Glouceeter,  Hackney,  Fulham,  Swaneea.  Aehtoo  ei 
l^ombroke,  Weetoo-superMare,  and  lJanidiidiK»--ttr« 
enter  \ipon  combined  schemefi.  In  tbe  eaae  <4  Bhortdiitk,  ifaA 
results,  though  not  yet  published,  apfiear  to  bear  out  tboee  eko>*e 
indicated— viz.,  that  seven  tons  of  refuse  approximate  in  ^mam 
vulue  to  one  ton  of  coaL  It  is.  however,  stated  thai  tlM  reiaeA  SA 
Shuredttch  is  of  An  exceptionally  favourable  cbermcter*  dmt  lo  ite 
presence  of  large  quantities  of  wood  and  Ahavlaga,  %hm  t^mmM 
the  staple  industry  ( cab Inetmr king).  One  very  favouraUe 
certainly  exists— viz.,  thst  owing  to  the  daily 
collection  tbe  refuse  w  received  at  the  works  in  a  dry 


accepting  14  ton«  refuse  (in 

as  the  equivalent  of  one  ton  coal»  tbe  eoooomie  eHeei  woaM  bt 
approximately  as  follows  : 

:il.  For  the  greater  part  of  Stage  L  ooal,  practioally,  eootf  bt 
dispensed  with.  As  this  stage  progreseed,  however,  aM  SlefelX. 
become  operative,  the  refuse  woulcT  prove  insufficieiit  ko 
(its  increaj^e  in  bulk  not  keeping  pace  with  the  d 
current),  and  ooal  or  ooke  would  be  requisite,  the  eoal 
then  being  reduced  to  the  extent  of  about  500 
viz.,  the  ASAumed  equivalent  of  7,000  tons  of  refueex  'Tlbe 
current  in  the  earlier  etagee  of  the  combined  scheme  say*  l^wi 
fore,  be  reduced  by  |d.  per  onit-^viaL,  the  average  ooeA  of  ooal 
unit  generated  in  the  case  of  42  electric  light 
economy,  together  with  that  due  to  the  combined 
reapon  of  (a)  the  provinion  of  a  common  chlmnry  shall 
house  and  (&)  the  reduced  working  expenses  of  either 
respect  to  stokers'  watree,  etc  ,  should  enable  the 
supply  consumers  at  about  Id.  per  unit  lesa  then 
without  decreaeing  the  net  revenue  from  the  iindertakiei. 

:i2.  Of  course  the  savintr  thus  elTeoted  might  be  carmd 
reducing  the  annual  deficits  of  the  earlier  ytare,  rather 
lower  the  charge  to  onsumere      In  my  opinino, 
course  is  not  desirable  ;  the  aim  of  the  Council  Ahoeld  he 
rather  towards  lowering  prioea  as  far  as  |iOAAible, 
thAt,  whilst  high  charges  deter,  a  reaaooable  sale 
sumors  to  immediate  demands  for  supply,  and  that  pot 
the  light  is  the  surest  means  of  decreasing  the  number  ol 
ha»teoing  the  advent  of  fat  years. 

311  It  may  be  sugfrested  that  the  value  of  booee  refeei  m»  a  faaL 
and  the  economic  effects  of  a  combined  schoiae  geoerelly*  ^am 
been  under  estimated.     So  little  reliable  data  exlste,  ' 
to  the  financial  results  of  such  schemee,  that  I  have  felt  ll 
to  err,  if  at  all,  in  the  direction  of  under  rather 
possibiUtiee 

3t.  Objection  may  be  taken  to  a  oomWned 
grounds  that  refuse  is  an  uncertain  fuel,  and  may  leed  fie  A 
ing  light ;  also  that  dust  and  dirt  may  Im^mir  the  tflicteyy  4f 
electric  lighting  plant.  Whilst  there  is  some  foroe  i» 
tentions,  careful  design,  adequate  separation,  and  gcood 
ment  will,  no  doubt,  obviate  subetantial  evil  :  at  any 
dilficultiee  are  oompbuned  of  at  Shoredltch.  If  feel  ie  to  he 
purcbAAed,  admittedly  the  beet  is  ebeapeat.  Wherei 
fuel  in  the  shape  of  bouse  refuee  is  available,  ufileae 
objections  than  those  already  fortboomtng  are  discovered,  tta  ese 
as  &n  economical  factor  in  the  generation  of  electric  Uicbl  ia,  ie  my 
opinion,  more  than  jufltidable.  In  the  few  caeee  where  dest 
destructors  not  origiuAlly  intended  as  a  meana  ol  _ 
tricity,  and  not,  therefore,  specially  dealipDed  for  ifie 
been  »o  utiltseii,  the  resottA  have  not  been  v^ 
Pan  eras  being  a  ca^^e  in  point.  Much  of  thie  ineflbeU 
doubtloi'<«,  however,  be  avoided  if  due  coeeideratloe  be  giveft  m 
the  original  design  t^  the  ultimate  subtidiary  per|ioae  ef  ih^ 
destructor.  Even  thus,  however,  much  of  the 
economy  of  a  combined  scheme  would  be  loeL  Combtiieitioe. 
at  the  outeet  would  be  dietioctly  Advantageoee  if  eol  i 
more  important  oonsideratioos  of  policy. 

(To  U  fofilifiiierf. > 


LEYTON  ELECTRICITY  WORKS, 


The  following  is  tho  arniUAl  report  ol  Mr.  H.  IX 
the   electrical   ongineeri  to   tho   a«Dib«ri  of  Am 
UrbftQ  DUtriet  CouDcil  on  the  wofkiag  of  tbi 
department  dtiriiig  the  put  year : 

I  have  the  honour  to  plaee  before  ton  my  aeeeel  tei 
12  months  ending  March  31,  ltl98.    Paring  the  year  gf«       _     _ 
has  b«en  made  with  the  supply  of  curteM  im  the  dlMie^  ~  Ai  the 
end  of  last  year  the  length  of  streeta  in  which  mi  ' 
amounted  to  about  eight  milea,  the  whole  nf  whieh  wee  Hehfed  I 
incandeeoent  eleotrio  lamps.     At  the  end  of  the  year  the  i 
number  of  applieatiooA  for  current  amoeeted  le  I9lk  ^^  ^ 
fallows  :  officee.  ^ ;  ehops    M  i  pubbo-beo^as.   I ,  prtveae 
49  L    public    buildings,   7:    AohoeJe  (BoenlK    1* 
banks.  2 :  public  lighting,  1      The  AtatiM  Iim  he 
mishap,  there  having  beeo  no  breakdowns.     No  Faelta  m  tho  waA 
hAve  been  recorded  a«  (^u«ing  An>  dlffleulty  io  (he  aopiplf .     The 
are  IT*  street  lar:  reted  to  the  nahia.    ne  qeeAtlAe 

«  toain  roads  hee  beee  ewiAiiiMiei  < 


su  Inlying  arc  Un 
eeverai  oeoeaiofiA, 


ibiH4  ip  P" 


^Oil 


hy  the  Ifif  hipe| 
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and  LiffhtiDg  Committoe,  The  coal  itdke  hta  enuiedl  some  little 
inconvenience,  whicli  1  htkv&^  bo  far,  been  able  to  get  Qver  by 
tnbfltitutitig  coke  (in  the  generator)  for  coaU  The  oatput  of  tinice 
told  i»  given  below,  together  with  the  corresponding  mon&bB  of 
the  year  btjfore^  where  poasible  : 

1897^98. 


April......... 

Muf  ......... 

June  ,«,.....t 

Julj  

Aaguat — .. 
Septeimber.. 
October.,  .„ 
No v« tuber  . 
December... 
Jannarj  .,* 
FebniAry  ... 
Mardi   .^..« 


1896  97. 


S36 

1.506 
3,194 

4,905 
5,660 
7,993 


Friv&te« 
2,107  . 
I,3S«  . 
1,186  .. 
1,212  .. 
1,644  . 
3,228  . 
5,250  ., 
6.460  . 
8,047  .- 
7,366  ,. 
6,770  . 
7,463  .- 


Pabllc. 
4,645  . 
3,892  . 
3.116  . 
3  247  . 
4,.149  . 
S.38B  . 
6,332  . 
7,J^74  . 
9,885  . 
8,803  . 
7,38S  . 
7.034  . 


Total. 
6,752 

5,278 

4,:^2 

4,459 
5.993 
8,611 
11,582 
14,034 
17,932 
16,169 
14,158 
14.497 


Totftk   ..     2S,683    ...  52.119  ...  71,678  ...  123,797 

Statement  op  Agcodhts.— Loans  to  Mahcu, 

mmn^   A Daonn t  bo r ro wfid- 

iT-S.  ^'^%-  T"'*'- 

£  £  £ 

26,610  25,380  25  380 
Bad, 

1S97  ^  —    211  14  5   234  0  0 


Increase^ 

.  6,752 
.  5,278 

,  4  3S2 

.  4,459 
.  5,993 
8.275 

.  10.076 

.  10,840 

,  12,848 

.  11,264 
.  8  498 
.  6,499 

.  95,114 


Amount  repaid. 
PrindpfU.       Interest. 

£     a.    d,        £     B.    d< 
625    3    7       578    9    8 


Total 

£      »,   d. 

1,203  13    3 

445  14     5 


Total  paid .£1,649    7    8 

Cai^ital  Acxxju^fT  poii  Ykak  endi\'o  Makc^h  31,   1898 

Expenditure.                            £         ■.  d. 

Total  expended  to  date  on  buildiogi,  eU^ 28^247    1  5^ 

Total.. .„  .  ...  £28,247     1  5^ 

Eecdutt.                              £        a,  d. 

TotftI  Teceipte— by  amount  raleed  by  loans    25,180    0  0 

Total..... £25,180    0  0 

Balance  of  capital , ,.,,,«. 3,067    1  5^ 

Total.................... £28.247     i  5i 

Bkyenvk  AccH>trNT  POK  Ye  Aft  endino  Mahcu  31,  1898. 

E^tpenditurei                           £        s,  d. 

Fuel ..,£205  11  10 

Oil,  waste,  etc* 48    ♦/    7i 

Wagee , 636    8    0^ 

Repairs  and  maintenance    ,*,,,..,.„.,..       18  10    5| 

968  12  11^ 

94 


Workfl  coflte— ealadef 180  18     4 

Mjknagement 99  18    54 


Maoagemettt  coit«^ea)efl  de^^tiDent..... 
Total  sales  dep&rtment—public  lightin|r.., 

Tot&I  BLore^  in  hand  .........  .  ......*...,...,..., 


280  16 

522  13 

86  5    4 

112  3    0 


Balance  to  net  account,, 


1,970  11  8 

..,. 466  10  I 

££,437     1  9 

Recetptfl,  £      a.  d. 

Sale  of  current  by  meter ,.....,,., .,....,...      1,003  17  0 

8a1e  of  current  public  light 618    0  2 

Meter  reota. , ,.....,  20  19  5 

Beeeipt  for  work  done  on  conBumeri*  premiiee. 63^    2  2 

PramiiimB ................................         50    0  0 

Storeeinhaud    .» 112    3  0 


£2,437    1    9 
Klt  Ksvemue  Account. 

Expend  itare.  £      e,     d« 

Ititereet  on  loAD.... .......,.,....,.„,....„         578    9    8 

Instalment  on  loan    ,.<<.,..„,,«„.,..„,,,...,«, 625    3    7 

£1,203  13    3 

Receipts.  £      9*     d. 

Balance  brought  dowUn.......  ..............,»,,„*,..,.....  466  10     1 

Ueneral  district  loan 737    3    2 

£1,203    13    3 
Costs  Pkb  IjNrr. 

Unite  sold  , ,.,. 123,797 

Fuel ,..„.,,.,    0*51 14d, 

Oil,  waste,  etc. ....,.*...,.,.,.    0*0933d. 

Maintenance 0'0359d. 

Wages 1^21d, 

Work*  coats............  .  ....... l"8727d. 

Management  costs,  etc.... ,...»,. , „,    0-5446d. 

Total  ooste 2'4l73d, 

OlNEKAL  iKPOEMATIOZf. 

l*rice  per  ttmt p,,^ ., .,.„. 5d,— .^d. 

Power  and  heit   ^.^...i«,....«^^t^^...»^.„...,.,.,»«,^  3d, 


Average  prica  obtained — publlo  lighting  **  >,.,*,...,*,. —  2*07d< 

Private  lighting  ..., „..,.....,..,.>«.,  4'€0d, 

For  both 3  3S5d. 

Total  lamps  connected  to  March  31,  1898.,,,,,.. 6J88 

Number  of  street  ares..... .,>.,,...»..  »  1 

„         incandescent  street  lamps   ............. .....  172 

Combined  normal  capacity  of  station — Dynamo  «......,..  140  kw. 

Battery *...,,,, ■...  60  kw. 


ToUl ...,.» 200  kw. 

Msximum  toad  observed   .„,...», ,.*>,......,....... 127  kw« 


„  ,,    in  amperee   ..,. 

Number  of  motors  on  circuits  . 


390 
5 


Cdhpasisonh  with 

OTUEB 

Stations  of  Similar  Ootputs. 

Name. 

Units 
told. 

Goal. 

Oil,' 
etc. 

Wages 

Repairs. 

Manage^ 

ment. 

Total 
oosta. 

Ayr  .,...   ........ 

124  924 

■92  1 

-m 

115 

37 

'97 

3-61 

Belfast     ....... 

149,721 

133 

49 

*87 

13 

1-09    , 

401 

Blackburn  

157,000 

•39  ; 

•18 

58 

a 

1'34 

260 

Cheltenham   .. 

103,715 

'98 

•16 

1-80 

39 

'84 

4-17 

Dewabury  ,..,., 

150,878 

■65 

23 

'70 

*25 

1-47 

3  30 

Lancaster  ...... 

106,125 

75 

'23 

-79 

•15 

*67 

259 

Southampton.. 

131,843 

M6  1 

"14 

-m 

'31 

140 

3  67 

Sunderland    ..,' 

I46.4i0 

*m 

21 

•98 

•31 

1'26 

3-26 

Tnunton..  ...... 

126,840 

1*33  ! 

•21 

71 

■25 

*09 

3-49 

Crystal  Palace. 

118,316 

1*88 

•25 

1-82 

1-66 

3  12 

8  73 

Wandsworth.. 

116,^21 

1-52 

*ie 

111 

■13 

1-28 

4-20 

Northampton . 

114.676 

106 

10 

74 

'33 

1-62 

394 

Readinff ... 

123,702 

1-59 

-18 

1-34 

^ 

201 

5-40 

Richmond  ......  ias,916':   108 

17 

•61 

'47 

143 

3*76 

Leyton rA797      *51 

09 

1^23  1 

-02 

*54 

g'41 

You  will  see  that  Blackburn  is  the  only  place  with  A  lower  fuel 
account,  and  they  are  able  to  buy  coal  very  much  obeaper, 
Leyton  ha«  ibe  lowest  account  for  oil,  waate,  storefl,  otc  Eleven 
places  are  better  than  Leyton  in  wages  account.  We  are  rapidly 
getting  thi«  item  down.  Leyton  has  the  lowest  account  for 
repairs  and  maintenance.  Leyton  baa  the  lowest  account  for 
total  management  expenecs.  On  total  costs  Leyton  comes  oub 
the  beat.  The«e  reaults  are  very  eatiefactory,  &nd  phow  without 
donbt  that  the  best  system  for  the  locality  haa  bean  adopted. 
Comparing  Leyton  with  the  metropolitan  stations  (irrespective 
of  aize),  where  the  conditions  of  cost  of  material,  labour,  etc,, 
is  very  much  alike,  I  find  tbat  no  atation  has  better  fuel  costs  ; 
Bt^  James's  is  the  same,  but  the  output  is  over  three  million 
units  compared  with  Leybon*a  123,797*  Stores,  oil,  etc.  :  I  find 
two  stations  better  than  we  are— vix.,  St.  Jamee'a  and  House*to« 
House.  Three  are  the  same  as  Leyton.  Wages  are  better  in  all 
cases  than  Leyton.  which  is  accounted  for  by  the  enormous 
difference  in  the  output.  EepalrB  and  maintenance  i  Leyton  Ls 
the  beat  of  all.  Management :  Leyton  is  beaten  by  two— vi^., 
Charing  CrosB  and  Clerkenwell.  Total  costs  :  Leyton  lb  beaten 
by  only  three^m.,  Charing  Crosa,  output  over  two  million 
unite ;  St.  James's,  output  over  three  mUlions  ;  and  Westminster, 
output  over  four  millions. 


LEGAL    INTELLIGENCE. 


THE  HEW  MOTIVE  POWER  SYNDICATE. -TESTING 
GUITTARFS  PATENT. 

Mr.  Justice  Bigham  and  a  common  jury  had  before  them  on 
Thur§day  and  Friday,  the  Obh  and  10th  inst. ,  in  the  Queeo^a  Bench 
Divifiion,  an  action  brought  by  Sir  Samuel  Canning  and  Mr.  Tom 
E.  Gate  house,  consultlni^  engineers,  against  the  New  Motive 
Power  Syndicate,  Limited,  in  which  it  was  sought  to  recover  75 
guineas,  balance  of  account  for  testB.  and  a  report  upon  Ouittari's 
patent  mixture  for  generating  a  team  io  boilers,  and  which  ulti- 
mately reaulted  in  a  verdicts  for  plaintiffs  for  the  full  amount. 
Defendants  counter-claimed  for  dama^ee  alleged  to  have  occurred 
to  their  boilers. 

The  counsel  were ,-  for  plain tiffa,  Mr.  McCall,  Q.C,  Mr, 
Macaskie,  and  Mr.  Howard  Spenceley  (instructed  by  Mr.  J.  £, 
Lickfold}}  and  for  defendants,  Mr.  Tindal  Atkinson,  Q.C,  and 
Mr  A.  B*  Shaw  (instructed  by  Measre*  Robinson  and  Stannard). 

Mr,  MeCAll  in  opening  the  cajie,  atated  th.it  the  plaintiffs  were 
requested  by  defendants,  who  were  in  teres  ted  in  a  certain  patent, 
to  teat  and  report  upon  it.  They  did  so,  and  now  eaid  that  they 
were  entitled  to  the  sum  claimed,  which  was  the  balance  due  to 
them.  The  main  question  to  be  decided  was,  whether  or  not 
plaintiffs  had  carried  out  the  work  they  were  employed  to  do.  The 
subatance  of  the  patent  was  that  by  a  mixture  of  carbonic  acid  gas 
and  Dutch  liquid  with  water  in  a  kKtiter,  51r,  Guittari claimed  that 
the  motive  power  would  be  increased,  and  steam  would  be  gene- 
rated more  rapidly,  beddes  which  there  would  be  an  enormous 
aaving  of  fuel.  Do  fend  ants,  who  were  In  teres  bed  in  the  invention, 
were  anxious  to  obtain  a  report  from  a  firm  of  leading  engineers 
like  the  plaintiffs,  with  the  ultimate  object  of  placing  it  before  the 

Sublic.  Therefore^  on  July  23  laat  year,  Mr.  Bate,  one  of  the 
irectors  of  the  syndicate,  wrote  to  Sir  Samuel  Canning  on  the 
subject  of  teeta,  and  the  fee  for  that  and  the  report  thereon 
wae  fixed  at  150  guineas,  half  of  which  waa  paid  at  the  time  the 
arrantrement  was  entered  into.  The  teats  took  place  on  August  2 
and  4  last  year  ^t  the  defendants*  works,  when  an  eni^ine  waq 
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•appliod  with  BtMiin  from  two  boil«r«  all  oonttraotad  by  MeMri. 
D»vey,  Pajcman,  and  Co.  On  Ao^uet  2  one  boiler  was  flupptied 
with  Guittiiri>  patent,  and  on  the  4bb  the  other  with  pure  water. 
The  roeults  were  taken,  and  wouM  be  put  before  the  Court.  The 
iubvUnce  of  the  teste  waa  that  Mr,  riatehouse  and  the  other 
gentlemen  present  with  him  came  to  the  conoLiuiion  that  the 
rMUlta  obtained  from  Guitlari  s  mixture  were  no  bettor  than  fcho»e 
obtained  from  plain  water,  and  plaintiflk  reported  aeoordingly, 
Mr.  B&le  ohjectied  to  the  way  the  teeta  had  been  carried  out^  and 
then  refueect  to  accept  the  report  or  to  ^my  the  money  due. 

Mr.  Uatehonee,  A.MJ.CE  ,  M.I.iLE.,  editor  of  the  EUciticul 
Mwftic,  etc.;  Mr.  W,  H.  Booth,  member  American  Soc.  CE.,  a 
former  ioapector  of  the  ManchoAter  Steam  Uiore'  Aaeociation  ; 
Sir  Samoal  Canning,  M,LC.£.;  Mr.  J.  Christie,  engineer  to  the 
Brixton  eteotric  lii^btin^  etation,  and  a  certificated  chief  enginoer 
of  the  mercantile  marine;  Mr  Webster,  for  some  time  chief 
dranghlemao  and  aMiiibant  to  Mr.  Bryan  Donkin  ;  and  Mr.  VV.  H. 
Mmmj,  engineer  to  her  Majeety  the  Queen,  who  had  also  made 
tMto,  were  then  examined  at  considerable  ienf,;th,  and  tabulated 
•taleroenie  showing  the  retulta  of  the  tests  were  put  into  court. 

Mr,  TlBdal  Atmnaoiif  in  add  reusing  the  jury  for  the  defendanie, 
eaid  Gutttari'^  patent  consisted  of  a  secret  mixture  which  made 
the  water  extremelv  volatile,  so  that  it  trave  offeteam  with  a  much 
leei  consumption  of  fuel  than  would  be  required  b^  plain  water. 
Plaintiffi  were  duly  conanlted  as  to  proposed  ok  penmen  ta,  which 
should  have  consisted  of  a  series  of  practical  and  exha^stire  trials 
before  the  practical  utility  of  the  process  was  arrived  at.  Upon  a 
previous  report  made  by  the  platntlfFii  to  another  gentleman,  a 
iyndicate  was  formed »  and  £1  fiOO  was  aubacribod  by  them  for  the 
perposeof  carrying  into  effect  and  rendering  the  process  a  popular 
eneoeea.  Before  they  asked  the  public  to  subscribe,  they  were 
very  anxious  to  be  satisfied  beyond  all  poesibility  of  doubt  of  its 
actual  value.  They  wete  entitled  to  have  the  very  best  informa- 
tion through  the  means  of  exhaustive  trials,  which  Sir  Bamuel 
Canning  had  assured  them  would  occupy  at  least  IQ  days.  Instead 
of  that,  only  two  days  were  occupiea  in  the  trials,  which  were 
unfair  in  every  respect,  and  hence  the  present  action. 

Mw*  A.  J,  Bale,  one  of  the  directors  in  the  defendant  syndicate, 
was  then  called,  and  he  bore  out  the  statement  of  Mr.  Tindal 
Atkinson.  Ttie  plaintiffs  agreed,  he  said,  to  make  the  trials  in 
such  a  manner  as  to  test  the  paints  included  in  a  previous  trial  of 
Guittari's  patented  proco»s  mtde  by  the  syndicate's  consulting 
engineer,  and  they  did  not  do  so,  iforeover,  the  stoker  provided 
by  plaintiffs  waa  not  competent,  and  the  firing  was  IneiBciently 
done. 

In  cross-examination,  Wttaeee  said  he  made  a  protest  against 
the  way  in  which  the  whole  thing  was  done.  He  admitted  that 
he  saw  notbincr  wrong  in  the  stoking  by  Ouittari  personaUy.  He 
did  not  take  the  trouble  to  see  whether  the  proper  weight  of  coal 
was  supplied  during  the  te^ts.  Mr.  Uutttari  was  now  on  the 
Continent,  and  he  declined  to  come  to  assist  the  syndicate. 

Kr.  MoCali,  in  replying  upon  the  evidence,  said  that  what  tho 
syndicate  desired  wiis  a  good  report,  and  they  could  not  got  it. 
They  wanted  one  which  woatd  have  enabled  them  to  pass  off  to 
the  public  the  invention  which  they  had  bought  from  Cuittari. 
Finding  they  could  not  obtain  it,  they  immediately  found  fault, 
and  obje^'tod  to  what  they  had  practically  ordered  and  bad  honestly 
been  given  them. 

In  summing  op,  bis  iKvrdaldp  said  the  question  the  jury  had  to 
decide  in  this  case  was  whether  the  plaintiffs,  who  were  suing  for 
oei tain  money  promised  for  certain  services,  did  their  work  m  a 
proper  and  conscientious  manner.  If  they  did,  they  were  entitled 
to  be  paid  the  balance;  white  if  they  did  not  they  would  not 
be  entitled  to  it,  but,  on  the  other  hand,  would  be  bound  to 
refund  the  75  guineas  which  had  already  been  handed  to  them. 
Now  the  jury  had  better  consider  what  in  this  case  the 
plaintiffs  wanted,  and  whether  they  liked  it  when  thoy  got  it. 
The  defendants  were  the  New  Motive  I*owor  Syndicate,  Limited, 
end  bad  apperently  bought  the  process  of  Mr.  Ouittari,  whom  they 
had  not  seen  in  court  during  the  hearing  of  the  case.  It  was 
desoHbed  as  a  process  by  which,  if  one  mixed  with  water  a  mysteriouf^ 
eompoendt  ana  then  pet  it  in  a  boiler,  much  better  results  could  be 
obtained  than  with  water  only.  A  syndicate,  which  he  would  call 
No.  1  Hyodicate,  bought  the  process,  and  raised  amongst  themselves 
il'ljXiO,  with  the  object  of  making  certain  tests  to  see  whether  the 
mixture  was  really  worth  what  was  clatmed  of  it«  That  £-l,lKii> 
seemed  to  have  been  spent.  Then  it  was  thought  wise  to  sell  the 
prooess,  and  it  was  proposed  that  somebody  else  would  come  in 
and  find  more  money  :  consequently,  syndicate  No.  2  was  formed, 
the  object  from  the  very  beginning  being  that  the  proper  thing  to 
do  was  to  sell  it  to  the  public— tJiat  was  to  say,  to  form  a  public 
eompany.  Before  they  could  hope  to  do  that,  however,  they  must 
get  from  a  good  firm  of  engineers,  who  poaseesed  a  good  name,  a 
favourable  report,  which  would  have  been  subsequently  printed  in 
a  prosi>ectus.  Defendants  wanted  that  favourable  report  from  a 
good  Drm,  which  he  believed  the  plaintiffs  to  bo,  and  for  a  favoor- 
ftble  report  they  were  willing  to  pay  a  oert*in  pdce.  There  had 
been  one  report  In  the  past,  made  to  a  member  of  syndicate  No.  I, 
aihd  the  attention  of  the  jury  ought  to  be  called  to  it,  for  it  might 
be  of  some  import*noe.  It  was  made  in  December,  IHfMS,  by 
Sir  Samuel  Cannlog  and  Mr.  Gatehouse,  who,  after  dealing 
with  the  process,  wrote  the  following:  "At  the  same  tirne^ 
we  think  from  the  result  of  our  trials  that  there  is  sufficient 
Dfomlee  in  tbe  Ouittari  method  to  warrant  a  further  ex  pen  > 
aiinre  to  allow  of  a  thoroughly  practioal  and  exhaustive 
■erles  of  experiments  with  an  engine  and  boiler  of  reasonable 
hoTM* power.**  BeerlDg  that  in  mind,  counsel  for  the  defence 
bed  Indieeted  that  the  tests  which  formed  the  subject  of 
thll  action  were  not  sufficient.  Well,  the  jury  could  put  stioh 
value  open  that  as  they  thought  proper.     Following  the  oourso  of 


events^  it  appeared  that  after  they  reodved  Uie  fli 
Sir  Samuel  Cfanning,  they  approached  him  and  hie  ,  ^     . 

and  further  tests  were  arranged,  which  were  seiipoead  10  fatiaiiir 
as  nearly  the  same  conditions  as  possible,  oilier #fee  llw  iPWi 
thing  failed.  The  first  of  the  teets  took  pUce  oti  AagpMi  %,  wmA 
was  substantially  under  Gnittari's  control,  tt  wee  tmggttMA  hf 
the  plaintiffs  that  as  soon  as  the  result  of  the  test  witCOiiiUffl 
mixture,  <Tuktari  himself  stoking,  was  seen  by  Mr.  HumeeeBiMiv 
Bale,  who  represented  the  defendants,  they  saw  at  otiee  t^ee  t^sf 
were  not  likely  to  get  a  report  which  would  be  of  aoy  laertrtt- 
able  value  to  them.  The  only  report  which  woiskl  Itfive^efi^ 
commercial  value  to  them  was  a  favourable  one;  Tine  Qt'^' 
test  having  been  made,  it  did  not  appear  that  aof 
was  taken  by  defendants,  except  that  it  was  not  long 
the  objection  being  based  upon  what  8tr  Samuel 
wrote  in  December,  1S96,  to  an  entirely  dtlTereat  pert^^  e« 
'* ex hau native  teste*';  and  certainly  that  objeotioQ  «me  ooi  vetfe 
until  plaintltTs  asked  for  the  balance  of  the  fee  yre>d  ilM» 
With  regard  to  the  report  which  plain tifGi  prepared,  Eie  LomM|i 
eaid  he  could  not  assist  the  jury  much  as  to  thaL  He  liecl  Ik,  Ml 
they  had  not  seen  it  themselves.  It  was  a  very  loiB||  fVfiQit. 
?lainti^e»  sent  it  to  defendants  in  September,  the  mentii  foiJewteg 
the  tests,  and  defendants  at  once  said  to  tbem :  ''Take  It 
away,  we  won't  look  at  it,  and  we  certain tv  won't  pej 
for  it."  Mr.  McCall,  plaintiffs'  counsel,  bad  suicgeeied  4 
the  reason  defendants  refused  to  have  it  and  pay  for  ll 
that  they  knew  very  well  it  was  not  favourable;  and  if  fliMi 
be  that  Mr.  McCairs  suggestion  was  right,  ai»d  tkat  OM 
real  reason  was  that  it  was  not  the  sort  of  report  the  wjmdke^Mm 
required.  If  the  jury  were  of  opinion  that  plaiiiti(!«  did 
their  work  in  a  proper  and  skilful  way  they  need  not  be  afraid 
to  give  them  a  verdict  entitling  them  to  the  baleooe  ol  iMr 
contract  money.  If,  on  the  other  hand,  the  jury  eaoMi  Ut^bmmmf 
elusion  that  thev  were  neglectful,  and  did  not  go  aboet  liiilr  wk 
as  properly  skilled  men  ought  to  have  gone,  by  all  aMeae  Mf  m^ 
and  let  them  be  made  to  gi^'e  back  to  defendants  the  ball  m  Ihi 
fee  which  they  had  already  paid,  together  with  tbe  auoi  irhle4  eqg 
claimed  for  damage  done  to  the  boilers,  which  was  eaid  to  ha^ 
occurred  throuifh  the  excessive  use  of  the  blower.  Thed  t ^ 
was  laid  at  £'J5,  which,  to  his  Lordship's  mind, 
ordinary.  However,  if  the  jury  ag:reed  to  that  fi|{iire  le* 
all  means  >illow  it. 

The  jury  considered  for  two  or  three  minutes,  wliefi 
said   they  found  a  verdict  for  the  plaintiifs  for  £7S.  Ifia^ 
on  the  counter-claim. 

Judgment  was  entered  acoordingly,  with  coats. 


c 


COMPANIES'  MEETINGS  AND  REPORTS. 


CALLENDE8S   CABLE   AND   CONSTRUCTION    COHFANT. 
LIMITED- 


The  second  annual  general  meeting  of   this  Company 
on  the  15th  inst.  at  the  offices  of  the  company,  Mr*  Henry  D«Bk« 
(the  chairman  of  the  board  of  directors)  presiding* 

The  Cliatrmaii  moved  the  adoption  of  the  report 
as  published  in  our  last  issue. 

Lleiit. -Colonel  Klilet  seconded  the  motion,  whioh 
mously  agreed  to. 

Mr.  VV.  O.  Callander  (the  retiring  director)  was 
Meisr».   J.    VV^orley  and    Son   were    re-eleeted    aeditoie    el 
increased  remuneration  of  £150  per  annum. 

The  Vanaclns  Dlreetor  (Mr.  T.  O,    CaHeoder)  mki  ^km 
immense  amount  of  work  had  been  done  during  the  year  18S7. 
that  was  as  nothing  compared  to  what  they  were  d      _ 
The  difficulty  was,  not  to  get  orders,  but  to  exeeate  thtm  i  ia 
many  orders  had  to  be  reiused.     He  endoived 


increatang  the  capital  of  the  C4>mueiiy,  prephesyloe  thai  i»  tw  ar 
three  years'  time  the  business  ol  tee  Ooaapeiiy  ipoquI  lieve  i ' 
itself     At  loMit  90  per  oent.  of  their  bwli 
corporations,  euch  as  Liverpool,  M«iioheeler» 
ham,  Glasgow,  and  Edinburgh. 

A  vote  ol    thanks  to   the  directors 
proceedioizs. 

At  an  extraordinary  general  meeting  sol 
decided  to  increase  the  capital  of  the  Compamj 
creation  of  20,000  new  shares  of  £d  each. 


ibt«|iMs4rteU  a  wm 

tmw  to  £201.000  bv  ikm 


WESTERN  AND  BRAZILIAN  TELEGRAPH  COMPAXT. 
UMITEO. 


The  thirty ^fifth  ordinary  general 
Inst,  at  ^incheeter  House,  Mr.  W.  8,  Audi 

The  Chalroan  moved  the  adoption  ol 
ment  of  tho  dividend  published  in  our  lasl 

Iietd  Rlehard  a.   Bwwae  seoooded   1 
carried  unanimously. 


preriiti^. 


pn* 


HARROW  ELECTRIC  LIGHT  AMD  POWEB  COMP. 

In  our  insue  of  the  3rtl  inpt.  we  gave  the  report  of  khm 
of  this  Company.     Wo  have  lioce  reoelTed  IIm  metamM 
Company  for  the  year  ending  Dec.  SI,  M7»  which  ahosv  I 
capital  expended  up  to  date  to  be  £2ft,33L  lU.  7d.    The 
account  and  general  beUoce-iheel  are  givea  herewith  2 


tttE  fiLJEtnttllCAli  JftNGt^BER,  iV^1&  17,  1898. 


TeS 


IV.  Generation  of  Electricity. 

Geoer&tloti     of    electricity    and     maintetiance     of 
stAtiOD  under  coo  tract   with   Meiir«.   Crampton 

»nd  Co,  ,„,., *»..»*.,......*.„ 

Rentfl,  Ratea,  and  Taxet* 

Rentfl  payable.^ „„„„.  \  ......      41    0    0 

Eateeand  laxet .,,.. ,    105  15    1 


Management  Ex  pen  set' 

Salary  of  secretary ,,....  87  10  0 

Salary  of  coUeetor *,.*..,.... 2S  0  0 

Stationery  and  pdntini^  ...-.., 27  17  8 

Audit  fees „.„ ......  18  10  0 

Directors*  f©^ ...,..,^ ^.......  50  0  0 

Snndry  dkbursoments , 21  7  8 


0.  d. 


867  U     7 


146  15 


Law  and  parliamentary  Dhargee  ...............,.,.,......* 

Ooe-fourtli  written  off  cost  of  working  contract   .*. 
Amount  written  otT  prelltaJnary  expeneea    ..  .....,,. 

Depreciation  Id  roepact  of  leasehold  property..,,..,.. 
Special  Charges. 

loioratices ,,.*... ...............      35    9    2 

Repaira  to  property  ., 63  14    2 

Discounts  allowed  to  Buudry  customorB      45  15    6 


2S0  5  2 
18  16  10 
8  M     1 

169  2  0 
26    0    0 


Balance  carried  to  not  re  venae  accoont.. 


Hale  of  carrent  as  under  t 

At  9d.  per  B.t.U.f  inclndinf;  tampi 

AtSd.  ,,  .. 

Afc7d-  „ .,......., 

At  5d,  „  (motoraj..,.* 


144  18  10 
.110  19    0 

£l,&21  19    7 


......             2    2  4 

1.619    3  4 

, 2    4  4 

19     I  8 

1,642  M  8 

......             45     1  10 

42    9  9 

148    5  3 

.......             0    2  6 

0  10  0 

CbmmiaAiQQ  received  on  eaie  of  lam  pi  and  iandries            42  IH  7 

£1,921   19  7 

Br,                           Gbnehal  Balance- Sheet.                C      9.  d. 

Capital  account — atn on nt  expended  .^.,................     25,240    0  0 

Amount  due  to  bankers 2,433    0  9 

Sundry  tradesmen  and  others,  due  on  conetructton 

of  buitdinjj^,  plant,  and  machinery ,,,...          961   14  10 

Sundry  creditore  on  open  aGcounts. ....*......... 668    7  3 

Depreciation  fund  account 60    0  1) 

Net  re veu no  account I    S  6 


Rental  of  mei>ers  on  conaumerft^  premisei.. 
loBtalLation  ren  t«  and  g-uaran  tees   ........... 

Rent*  receli^able 

Transfer  fee ,.,.„.,,. ...,,... 

Sundry  receipbe  for  work  done 


i:29,30t  11    7 

Cr.  £        P.  d. 

Capital  account^ — amount  received... 28,331   14    7 

Sundry  debtors  for  current  supplied,  meter    and 

inBtallation  rents......  .  ...,,...., 963  18    4 

Otherdebtors m  18    H 


£20,30 1  11     7 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES. 


CONTRACTS  OPEN. 

TuntiTldfe  Wella, — ^The  Corporation  invite  tenderi;  for  the 
wiring  of  the  new  bath^.  8 peoi6 cations,  etc.,  at  tbe  Borough 
Surveyor's  Office.     Tenders  by  27th  in»t. 

Kdlnbmrgli.— The  Magistrates  and  Council  invite  tenders  for 
the  supply  of  copper  strip  for  electric  conductorSf  for  particulare 
of  which  refer  to  our  advertisement  oolumns.  Tenders  by  30th  inst. 

BetDast.  —Tenders  are  invited  by  the  Belfast  Harbour  Commis- 
sioners  for  the  esttension  of  their  electric  lif^htin^  station^  Abercorn 
Basin.  3peci6cation,  etc.,  at  the  office  of  the  harlxiar  engineer, 
Mr.  G.  F.  L.  Giles,     Tendere  by  July  4. 

1f«rli,— The  Corporation  invite  tenders  for  the  erection  of  an 
electria  lif^htiog  station.  Speci^oationsj  etc.,  may  be  obtained 
from  Mr.  A.  Greer>  the  city  en^ineer^  on  payment  of  £L  l»..  to  be 
returned  to  bona  fide  tonderer««     Tenders  by  June  25. 

BetluiAl  Green.— The  Guardians  invite  tenders  for  supplying 
the  necessary  plant  ^nd  install inf^  the  electric  li^ht  at  their  new 
infirmary,  Pales  tine -place,  for  particulars  of  which  refer  to  our 
adveriiding  CN>luiiins.    Tenders  by  June  28. 

Wlitibiedeii.^The  District  Council  invite  tenders  for  the 
instaUauon  of  the  electric  li^bt  mains  and  fitting!  in  the  new 
dep*t  buildings  in  Queen's^ road,  Wimbledon^  for  particulars  of 
which  refer  to  our  advertisement  columns.      Tenders  by  27th  inst. 

Baroet.—The  Lighting  Committee  of  the  Urban  Diatriet 
Council  invite  estimates  for  the  li||fhttn^  of  the  district  by  elec- 
tricity ffom  6rms  willing  to  uudert^e  auob  installation,  fer 
particulars  of  which  refer  to  our  advertieing  columns*  Letters  by 
Jane  24, 

Sofitbuaptoai— The  Corporation  invite  tenders  for  the  supply 
and  ereobtoo  of  east-iron  and  wrought*steel  tamp  colummb,  arc  and 


Incandescent  lamps,  automatic  switches,  and  SttingSi  for  par- 
ticulars of  which  refer  to  our  advertisement  columns.  Tenderi  by 
20th  inst. 

Hftdfma.»-The  Secretary  of  State  for  India  in  Council  announcee 
that  the  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
Engineer  for  IrrlKation,  Madras,  for  the  utilisatidti  of  water 
power  of  the  Periyar  Lake  has  been  extended  from  Oct.  SI,  1^97, 
to  July  1,  1898. 

Bonraemomtli  — The  Corporation  invite  tenders  for  cables,  arc 
lamps,  incandescent  lamps.  wirinfTi  switchboards^  fittings  ;  steam 
dynamo,  etc*  S^^ecification,  etc.,  can  be  obtained  of  the  borou|^h 
engineer,  Mr,  F.  VV.  Lacey,  MJ.G.E.,  provided  £h  la.  has  been 
previously  depoeited  at  bis  office.     Tenders  by  June  20. 

West  Hartlepool.— The  Town  Council  of  Wast  Hartlepool  invito 
eomi^etitive  pLaus,  designs,  and  tenders  f Ljr  the  erection  of  refute 
destructor,  boilers,  eic.p  adjoining  the  electric  light  «tation»  Burh' 
road.  Conditions,  etc,»  can  be  obtained  upon  application  to  Mr, 
J.  W.  Brown^  borough  engineer.     Tenders   by  4  p.m.  on  July  27» 

Cupe  Colony* — The  Town  Council  of  Eaat  London,  Cape  Colony, 
is  prepared  to  receive  tenders  for  the  erection  of  buildings  and  the 
supply  of  electric  lighting  machinery,  electric  tram  cars,  plant, 
rails,  etc.,  and  for  their  maintenance  for  six  months  from  comple- 
tion. Full  particulars  will  be  found  in  our  advertisement  oolnmns. 
Tenders  by  June  28. 

Boe^tle  (liAi&ea.). — Tenders  are  invited  by  the  Corporation  for 
the  erection  of  an  electric  iigbt  station  on  their  land  in  Pine  grove. 
B|^>ecificationii,  etc.,  may  be  obtained  at  the  office  of  Mr.  J.  A. 
Crowther,  borough  engineer,  on  and  after  1 7th  inst-,  on  payment 
of  £2.  2«.f  which  will  be  returned  on  receipt  of  a  bona  fide  tender, 
with  quantities  fully  priced  out.     Tenders  by  noon  on  2Bth  inst. 

IfOHdeii,  H.K.  ^Tenders  are  invited  by  the  Betbnal  Green  Board 
of  Guardians  for  supplying  the  necessary  plant  and  installing^  the 
electric  light  at  their  new  infirmary,  Paleaiine  place.  Specifica- 
tions, etc..  can  be  obtained  from  tbe  architects  Mesers.  Gllei, 
Gough,  and  Trot  lope,  28,  Craven  street,  Charintf  Cross,  W,C.,  ob 
payment  of  £5.  5s.  ^  to  be  returned  on  receipt  of  a  bona  fide  tender. 
Tenders  by  10  a.m.  on  28th  inst. 

OardtlT.  — Tenders  are  invited  by  the  Corporation  for  the  con* 
structlon,  supply,  delivery,  and  fixing  of  two  wat^r^tube  boilers 
with  euperbeaters,  each  to  evaporate  about  tl,ti(^01b.  of  water  par 
hour,  and  one  .3Q<>-kw.  direct- driven  sream  atternator.  3(>ecinca- 
tion»,  etc. I  may  be  obtained  from  Mr.  Nevflie  Appelbee,  borough 
electrical  engineer,  Cardifi',  upon  deposit  of  £1.  Is.,  which  will  be 
refunded  on  receipt  of  a  bona  fide  tender.  Tenders  by  9  a.m.  on 
28th  inst. 

LondoQ.  S.  W.  —-The  London  Coauty  Council  invite  tenders  for 
supply  of  engines,  dynamos,  accumulators,  switch  board  s^  the 
feed  Of «,  di^  c  rib  u  tors,  and  service  mains,  and  all  accessories!,  to  be 
fiTied  complete  in  buiidingi  at  the  Crofsne^a  outfall  works,  near 
Eriib,  Kent.  Bpecificatiens,  etc,  may  be  obtained  at  the  Engi- 
neer's Department,  C'Ounty  Hallp  Spring- gardens^  S.  W.,  npoa 
payment  of  £1,  to  be  returned  to  bona  nde  tenderers.  Tenders 
by  June  21. 

Iinndeii,  B.W.— Tenders  are  invited  by  the  I^ondon  County 
Council  for  works  In  connection  with  the  constrnction,  delivery, 
and  erection  comple^-^  of  two  setn  of  three -cylinder  compound 
pumping  engines  and  accessories  in  a  new  engine-house  now 
being  built  at  the  Barking  outfall  works,  near  Beckton,  North 
VYoolwiah.  Specifications,  etc..  may  be  obtained  from  the  Engi- 
neer'i}  Department,  County  H^iU,  Spring- gardena,  S«W,,  upon 
payment  of  £3,  to  be  returned  to  bona  fide  tenderers.  Tenaers 
by  28th  Inst, 

I»oiidoii«  S.W. — The  London  County  Cenncil  invite  benders  for 
providing  and  fixing  cables,  wires  conducio  a,  casing,  pendants, 
brackets,  watertight  and  other  fittingi"^  colutmicj,  Unterns,  lamps, 
switches  and  switchboards,  distributing  boards,  fuses*  cut-outs, 
etc.,  which  may  be  necessary  for  tbe  lighting  by  electricity  of  the 
Crossness  pumping  station  and  worka  near  Erith,  Kent.  Specifi- 
cationSi  etc^,  may  be  obtained  at  the  Engineer *9  Department, 
County  Hall,  Spring-gardens,  S.W.^  upon  pavment  of  £1,  whicli 
wOL  be  returned  to  bona  fide  tenderers.     Tenders  by  June  21, 

Hl&bitfilL --Tenders  are  invited  by  the  Magistrates  and  Council 
for  the  supply,  delivery,  and  erection  at  Henderson -row  power 
station  of  steam  engines  and  other  machinery  for  the  cable  tram- 
way ;  also  for  the  supply,  delivery,  and  erection  at  Shrubhill  and 
Toll  cross  power  stations  of  rope  drives  and  tension  machinery,  etc., 
for  the  work  required  in  connection  with  the  conversion  of  the 
tramways  to  the  cable  system  of  traction  Conditions,  etc.,  may 
be  obtained  on  payment  of  a  deposit  of  £2.  2s.,  which  will  fa^ 
returned  on  receipt  of  a  bona  fide  tender,  to  Mr.  W.  K.  Colam, 
C  E.f  or  Mr.  John  Cooper,  burgh  engineer,  engineers  to  the  Cor- 
poration, I,  Parliament-square,  Edinnurgh.  Tenders  by  22nd  inst. 
at  10  a.m. 

YletorUb  (AuetraJlii). — Tenders  are  invited  by  the  Council  of 
the  city  of  Hawthorn  for  the  supply  and  erection,  or  for  the 
supply  only,  of  t  (Section  A)  buildings  only  ;  (B)  boilers,  water- 
heateri  pumps  ;  (C)  engines,  dynamos,  switchboard^  mains,  sub- 
mains,  transformers,  meters,  arc  lamps,  insulators,  lesttng 
instmmenle  ;  (D)  supply  of  poles  and  their  erection  ;  running  ^ 
the  plant  for  three  years.  8|)ecifications  and  forms  of  tender  can 
be  obtained  at  the  office  of  the  Agent  (General  for  Victoria,  Lieut.* 
General  Sir  Andrew  Clarke,  U.C.C.M.,  Viotoria  Office  13, 
Victoria  ^street,  Westminster,  London,  S.VT.,  on  payment  of 
£1.  Is.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Sealed  tenders,  endorsed  ''Tender  for  Electric  Lighting^*'  and 
addressed  to  the  Mayor  of  Hawthorn,  Victoria,  Australia,  oa 
June  24|  at  5  p.m. 


Pljmontli.^TKQ  Council  have  »cc«pt©ii  the  tender  of  Mewr*. 
Oodd^nl,  M<iim»y,  Ht%d  WArner  for  the  erecbioD  of  a  chimtiey  a^t 
(be  «lQCbric  li^hlin^  work 9  for  £2,528. 

8amiii«rMiitttL— Ttio  Electric  Liffhtini;  Committee  of  the 
Veetry  have  recommended  the  Ve#try  to  accept  this  bead  era  of 
MeMra.  Ferraoti  for  the  extermjoo  of  the  rectifiers  at  £640,  and  for 
the  switching  apparatus  at  £iri4. 

Ati#rd»dii,  —The  Dookii  and  Ftlotaffe  Committee  have  Accepted 
the  otfor  of  Meesni.  Lucy  and  Co..  Oxford,  to  supply  and  erect 
tbe  arc  lainfje  taid  lamp  po8t«  Uir  lighting  the  quaya  and  dock 
entrances  by  etoctricity  for  £2,110. 

BtoekUm  —The  C'Orporation  have  aothori»ed  the  Ctas  Committee 
to  accept  the  tender  of  the  Brutub  Electrical  Engineering  Compaoy, 
Limited,  for  a  complete  ec^uipment  for  the  borough,  subject  to 
"tof  the  various  requirements  being  approved  by  it  and  the 


BDSINESS  NOTES. 


Barroisate.  —The  Town  Council  have  decided  to  light  the  Spa 
Grounds  wiih  electricity  on  a  most  Liberal  scale. 

Newpert.— The  County  Council  will  apply  for  sanction  to  the 
borrowing  of  £6,  It'^u  for  electric  lighting  parpo«ee. 

BeokeoliAm.— Mr  Angell's  report,  published  eUewhere,  is  to  be 
ditcuaeed  by  the  Council  at  their  next  week's  meeting. 

Wfttcefleid. — The  Corporation's  new  electric  lighting  plant  in 
Caldcf  Vale  road  waa  formally  opened  on  the  I5th  inst, 

Weat  India  and  Pjmuuoa  Telejtraph  Compuiy.-'The  receipts 
lor  the  half  month  ended  May  31  were  £4.012,  against  £2,44S. 

Cape  T/AKQweye.— The  receipt*  for  May  of  the  Cape  Electric 
Trmtnwayf*  were  :  Cape  Town,  £9,400  ;  Port  Elizabeth^  £2,525. 

▲IkeryatfrftlL — A  report  upon  the   complete   lighting    of   the 

promeu.i^le  ts  to  bo  submitted  at  the  next  meeting  of  the  CouociL 

TAoateii*— A  further  increase  in  the  demand  for  electric  light  is 

reported,  the  total  oooneotions  made  during  the  past  month  being 

e^joivalent  to  023  8-c.p.  tamfie. 

Chelsea.— The  Chelsea  Electricity  Supply  Company,  Limited, 
announce  that  they  have  reduced  their  price  for  power  and  heating 
•ttppilied  at  2l)U  volte  to  3d.  per  unit. 

Etenrbrldfe,— The  Urban  Council  have  decided  to  support  the 
order  granted  by  the  Light  Railway  Commissioners  in  relation  to 
the  Dad  ley  and  dintrict  light  railways. 

Senttiperi.— The  minutes  of  the  Eleotricity  Committee  show  a 
proi\i  ijt  £i\V2  on  the  year's  working,  as  against  a  loss  of  £471  last 
year,  an  increaae  in  Uie  right  direction  of  £1,1 13. 

joiiaatoiie.— Ropreaentativea  of  the  Bntir^h  Electric  Traction 
Company  are  to  meet  the  Town  Council  relative  to  a  proposal  to 
OOtinect  Johnstooe  with  the  propLitied  tramway  to  Glasgow. 

Xleelrte  end  Gefierat  InTeefiaont  Company. —The  transfer 
books  and  register  of  members  will  be  closed  from  the  13th  to  the 
38th  ioei^,  inolusiv^e,  for  the  purpose  of  preparing  the  dividend 
warrants. 

Mhsr^wmhnrf.—The  Board  of  Trade  have  iasued  copies  of  the 
new  provisional  order  which  they  have  just  forwarded  to  the  Cor- 
poration of  Shrewsbury  authorising  i^hem  to  supply  electricity 
throughout  the  area  of  their  borough. 

Woreeeter.  — The  Council  have  ratified  the  agreement  trans- 
ferring to  the  National  Electric  Free  Wiring  Company  the  rights 
and  obligations  of  the  Electric  Free  Wiring  Syndicate,  Limited, 
under  their  agreement  with  the  Council. 

West  Brotnirtch^^The  Bill  oon5rming  the  West  Bromwich 
electric  Lighting  provisional  order  was  on  Friday  laat  found  to 
comply  with  the  standing  orders  of  the  Upper  bouse,  and  was 
tint  by  the  examiner  for  aeoond  reading. 

Bray.— The  Township  Commiaaiottera  hare  decided  to  reduce 
the  price  of  electric  current  from  6d.  to  3^d.  per  unit  after  1^ 
hoars'  lighting  of  maximum  load.  Notice  of  motion  was  given 
for  the  nest  meeting  that  the  price  be  reduced  to  4d.  all  round. 

MutfkpM^— We  hear  that,  in  consetiuence  of  a  memorial  signed 
by  a  number  of  ratepayers,  the  mayor  will  shortly  call  a  rate- 
payers' meeting  on  the  question  of  spending  £40  O^Kion  extenaions 
to  the  electricity  works,  and  also  to  discuss  the  overhead  system. 

Kstenalea  of  Prem laea. — Messrs.  Palmer  and  Wateon,  electric 
lighting  and  power  engineers  and  contractors,  Intend  opening  a 
showroom  on  the  ground  floor  at  KH),  Cohering  Croes-road  as  soon 
as  the  oeoeMary  alterattonB  are  completed,  where  they  will  exhibit 
•ampiei  ol  eUotrical  fittings  and  appliances. 

Ctmmgi^  ef  Addreae.— Meissrs.  I'ritohetU  and  Gold,  eleotrioal 
^ginain  and  oonferaotort,  have  remored  from  31,  Boho>aqoare  to 
&(K  Hartatrtet,  Bloomabory^W.C.-Tlieoflloai  of  the  Broekie  Pell 
Are  Lemii  OMapany  have  been  rcmored  from  97,  Queen  Victoria- 
•trM(|  £.0*,  lo  21,  23,  and  *2rt,  Tabernaele-atreet,  Exl 

MJtmwpmiL — Tbe  I^ocai  Government  Board  object  to  Clause  30 

flvinf  the  C^poraaon  power  to  borrow  £6U0,iK)0,  £2oo,000  of 

which  was  for  electric  lighting  par|Kwes,  on  the  ground  that  the 

Government  Board    could,  wtthoot  further  parliamentary 

powers,  sanction  borrowing  for  eleouic  lighting  purposes. 

it — The  minutes  of  a  weiJng  of  the  Electric  Lighting  Corn- 
er adoptod  by  the  Urhao  OMiiieil  at  their  last  monthly  meet* 
•Mid  that   it    had    bttii  lotlmated   that   the   HanotiMtir 
I  fftmid  make  amngtttioli  for  supplying  oleotrio  l|gh( 


to  Sale  either  by  way  of  Stretford  or  Cbofltoii-ctt«-Hanif« 
that  the  price  would  not  exceed  3d.  per  iinit> 

Bermo&deey.— At  the  last  meetlns  of  the  Vm^rj  ^^*  ^^ 
chairman  of  the  Electric  Lighting  CommiUM^  re|»rt«d  that  l^ 
Board  of  Trade  had  granted  the  Vestry  a  proridoQdl  orddr,  mbjiKt^ 
to  the  approval  of  l^arliament.  He  aaked  thai  th# 
should  be  empowered  to  engage  counsel  to  support  the* 
the  parliamentary  committee  if  it  was  op|>oeea« 

ruiham.—The  Vestry  have  received  a  letter  froa  m  Mr  A> 
Digby  with  reference  to  the  supply  of  electricity  to  tbeGfsattti 
Theatre,  Fulham,  and  asking  permisnion  to  lay  a  |ripa  9tAm  Jm 
.Terdan  or  Vanston  place  to  take  the  current,  whioh  tJbmy  prtmmt 
generating  themselves,  to  their  building,  and  have  rMmd  ihi 
same  to  the  Electric  Lighting  Committee  for  their  uuuaiduittlltd 

Kdmenteii.^At  the  la«it  meeting  of  the  OeardiaiM  Mh  &  JL 
Ross,  electrical  engineer,  wrote  stating  that  be  wee  wHUmm ^ 
prepare  detailed  plans,  specie  cations,  and  generally  io  aepar«im 
the  carrying  out  of  an  electric  installation  at  Ihd  «<Qrl  "^ 
5  per  cent,  on  his  estimate  of  the  oost — namely,  £2.J 
matter  was  referred  to  committee,  with  power  to  i 
services. 

Worthing.  ^The  Town  Council  have  appointed  M( 
and  Monk  house  as  consulting  engineers  for  aleotriA 
purposes  on  terms  to  be  arranged  with  them  hy  tlM 
Lighting  Committee.  The  contractors  will  be  reqahwi  fto  iraii 
the  undertaking  at  a  stipulated  rental  for  a  period  of  Hvt  or  mnrwm 
years,  when  the  works  are  to  be  handed  over  to  the  Ooonell  hi 
proper  working  order. 

Seward.— We  have  been  asked  by  MesnT.  B.  P.  AHam  aod  Cm., 
electrical  engineers,  of  14,  Hatton  garden,  E.C..  liO 
a  few  days  ago  their  premises  were  broken  into,  and  as  K^ 
generator,  No.  125,  and  a  N  alder  Bros,  ohm  meter.  No.  6,419,  vera 
stolen.  A  suitable  reward  is  offered  to  anyone  giving  informalaei 
which  will  lead  to  the  recovery  of  the  ioetromecite  and  the  a^fve- 
henflion  of  the  culprit. 

MaryletKine.— The  agenda  for  yesterday's  meetimr  ol  tkd  Ve^M 


contained  the  motion  :  '*  That  it  be  referred  to  tbm 
Wash-houses  Committee  to  consider  aod  report  ae  ietll#ddlil^ 
ability  of  dicing  a  dynamo  in  the  establish  meet  for  esppljtag^ilii^ 
trie  light  in  place  of  purchasing  from   the  BfetrO| 
Supply  Company,  believing  such  a  coorsawill  efleotd 
saving  in  expenditure.'' 

New  Liihtl»eii«e.^Tho  Northern   L.ighthoiii«  Oemi 
steamer  *'  Pharos  *'  sailed  from  Granton  on  iaturddy  leet, 
on  board  the  foUowini;  commissioners  :  Bherifls  ODinrie  Th 
Cheyne,  Vary  Campbell,  Johnston,  aod  Dundae,  and  Mr.  MsriiA 
(secretary)  and  Mr.  Stevenson  (engineer).     The  purpoea^wae  thii 
of  fixing  on  a  site  for  the  erection  of  a  new  U^^hthooeeat  ^ 
on  the  Haddington  coast. 

Retherhitlie,--Tbe  Vestry  have  agreed  thai 
Electric  Supply  Corporation  running  their  nulll 
free  of  expense  to  the  Vestry«  the  V^estry  agree  le 


on  the  usual  terms,  and  light  the  town  hall  bj  etao 
Vestry  have  accepted  the  tender  of  Mesare.  nmuf 
Son.  of  Tottenham,  for  the  erection  ol  dust  deetroetor 
at  a  cost  of  £3.933.  10s,  6d. 

Sheflleld,— The  Tramways  Committee,  baring 
report  of  Mr.  F.  NelU  the  eicpert,  which  confirms  m  all 
the  reports  prei^ented  to  this  committee  by  the  water  m^ 
the  electrical  engioaet,  have  agreed  that  a«  al  pteeaat  ttdr 
is  economically  impracticable  to  utilise  the 
the  disposal  of  the  Water  Committee  for 
electrical  tramwuy  traction. 

Lelth.— The  Council  have  authoHeed  the  electrloel 
advise  parties  as  to  the  wiring  of  their  premiees  wttli  a 
their  taking  in  the  Cor^joration  electric  light  supply,  hut  vm  eia- 
dition  that  the  fees  received  by  hitn  bo  put  into  a  fee  fosid  la  Ihe 
Council's  hands,  out  of  which  the  C^nncll  might  at  any 
think  tit  allow  Mr.  B ry son  an v  extra  remeneralloa. 
referring  to  the  pitrohase  of  the  tramwayt  hae  ttMA 
until  J  uly  5. 

Kaareeherengh.— 'At  the  last  meeting  of  the  Dlttriel 
wail  said  that,  with  reference  to  the  propoeed  tight  railway,  tftif 
might  not  have  considered  the  fact  that  if  the  nrossanere  of  tkk 
light  railway  carried  out  their  scheme  thfy  woitld  tirohaMjr  •mh 
for  power  to  light  Knaresborough  by  eleelrifltly.  If  iNgr  Ai  tfea 
Knareeborongh  would  lose  £7,oeMi  or  £8,000  w^xtkmlmm.  Tm 
Rural  District  Council  would  insist  that  the  wirtethMdaW  plaeaA 
underground. 

CSenrt  ef  GemaieB   Oeuaea.—^Al  a  meeCtng  of  ths  Gaart  # 
Common  Council  last  week  it  wee  etated  that  tkm  Ofiff  df  Lettidd 
Electric  Lighting  Compaoy  has  red  need  their  d^&tgm  ior 
current  by  Id.  ner  unit,     A  motioii  to  refer  Id  the  Sltdi 
mittee  the  oooaaderation  of  approaohtofp  the 
to  iKirchafliiig  so  much  of  that  comnany  s  ood 
is  aitoated  within  the  City,  together  with  the 
light  geoeratittg  station  in  South wark,  wae 
meeting. 

PeraeaaL  — Mr.  George  CSUlar.   MX(X£  »  wlw 
years  has  been  connected  with  the  Bmeh  Bldfitriwil 
C^in|.kany,    Limited,    in   varioui  capacities,   hae    be 
general  manager  of  the  OUs   Elevator  Compaav.   Llmlldii,  dl 
Qttoen  Victoria  street.  Londoo,  fi,C.— Ifr.   K  V  .  Ileenty, 
vady,  formerly  with  Moaara,  Bldidne  and  Co^,  hae  heed  d^ 
to  take  charge  of  the  electric  geoeraliaf  itdtidd  al  Dwrj, 
of  Mr.  John  Christie,  who  is  leavldf  to  ddldr  d 
aid«gow. 
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AvstnOlaa  Contraote.  —  The  machinery  for  the  liKhting 
o!  the  city  of  Goulboorn  (K.S.W.)  is  being  boilt  by  Meesra. 
Johnson  and  PhilUpe,  of  Old  Charlton,  Kent,  the  orcfer  havingr 
been  banded  to  them  by  their  sole  representative  in  Aastralia, 
Mr.  W.  W.  Crawford,  consalting^  engineer,  Imperial-chambers, 
Sydney,  and  Brookman's-buildings,  Adelaide,  who  is  at  present  on 
a  Tisit  to  London.  This  firm  have  also  in  hand  the  order  for  plant 
for  lighting  Port  Adelaide,  South  Australia. 

Olaagww.— The  minutes  of  the  Watching  and  Lighting  Com- 
mittee state  that  in  the  event  of  the  Corporation  resolving  to 
erect  traction  poles  for  the  tramways  in  High  street,  from  Glasgow 
Croes  to  Parliamentary-road,  those  poles  should  be  adapted  for 
lighting  purposes,  and  that  the  expense  of  such  lighting  be  borne 
by  the  l^i^hting  department.  Thirty -seven  electric  lights  would 
be  required.  The  annual  cost  for  electric  energy  at  the  present 
rate  would  be  £666 ;  the  cost  of  lighting  at  present  with  gas 
might  be  taken  at  £191. 

Brtortoir  miL — At  the  monthly  meeting  of  the  District  Council 
an  application  by  the  British  Thomson  •  Houston  Company, 
Limited,  for  permission  to  lay  underground  electric  cables  wa^ 
granted,  subject  to  the  cables  being  laid  in  such  a  position  as  not 
to  interfere  with  the  footpaths  or  road  channels.  It  was  decided 
to  support  the  British  Eleutric  Traction  Company's  application  to 
the  Board  of  Trade  for  the  confirmation  of  the  order  granted  to 
them  by  the  Light  Railway  Commissioners  for  the  making  of  a 
light  railway  for  the  district  of  Cradley  Heath,  m  the  event  of  a 
public  enquiry  being  held  by  the  Board  of  Trade  in  reference  to 
the  said  order. 

ClarkaBwaU.— At  the  last  Vestry  meeting  the  Clerk  read  a 
letter  from  the  Marylebone  Vestry,  stating  that  the  Board  of  Trade 
had  granted  provisional  orders  to  the  Vestries  of  Bermondsey  and 
St.  Marylebone  tor  the  supply  of  electricity  in  their  respective 
districts,  and  notice  had  been  given  of  a  motion,  at  the  instigation 
of  the  electric  light  companies,  to  reject  the  Bill  on  the  ground 
that  local  authorities  should  not  be  permitted  to  enter  into  com- 
petition with  private  companies.  The  letter  asked  that  the  Vestry 
would  urge  upon  their  member  in  Parliament  to  support  the  Bill 
for  confirmation  of  the  orders  which  it  was  anticipated  would  soon 
be  before  Parliament.     This  was  agreed  to. 

I>arlaston. — At  the  monthly  meeting  of  the  District  Council  it 
was  decided  that  the  Midland  Electric  Corporation  for  Power 
I)i8tribution,  Limiied,  having  entered  into  a  satisfactory  agree- 
ment with  the  Council,  consent  be  given  to  the  grant  of  the 
proposed  provisional  order.  In  reply  to  the  Chairman,  the  Clerk 
said^  most  satisfactory  terms  had  been  arrived  at.  A  letter  was 
received  from  the  British  Electric  Traction  Company,  stating 
tiiey  were  about  to  apply  for  parliamentary  powers  to  sdopt  the 
overhead  system  on  the  South  Staffordshire  and  other  tramways, 
and  asking  for  the  support  of  the  Council.  The  letter  was 
referred  to  the  General  Purposes  Committee. 


-Prof.  Kennedy's  report  on  the  proposed  introduc- 
tioD  of  the  electric  light,  both  for  illumination  and  traction  pur- 
poses, shows  the  proposed  route  of  the  tramway  to  be  6^  miles. 
The  report  was  discussed  at  the  Town  Council  meeting  on  the 
14th  iniBt.  The  Provost  intimated  that  a  private  company  who 
had  the  matter  in  hand  was  desirous  of  allowing  the  Council  to 
take  np  the  scheme,  failing  which  they  would  take  up  the  matter 
and  float  the  scheme.  The  cost,  he  considered,  would  be  nothing 
less  than  £100,000.  In  view  of  the  limited  time  at  the  disposal  of 
the  promoters  to  enable  them  to  apply  for  a  Bill,  it  was  agreed  to 
hold  a  special  meeting  to  consider  the  whole  matter,  and  give  a 
final  decision  in  July. 

Sfdaej  (NJI.W.). — Sydney  has  about  50  miles  of  city  and  suburban 
tramways,  with  over  100  steam- motors  and  over  108  passenger-cars. 
Most  of  these  lines  are  really  railway  lines,  some  are  on  the  St. 
Francisco  cable  principle,  while  a  short  section  is  an  overhead 
eleetric  trolley.  All  these  tramways  are  Government  property 
and  are  run  by  the  Railway  Commissioners.  The  steam  trams 
are  now  to  be  converted  into  electrical  ones.  Some  five  years  ago 
so  accumulator  wagon  was  built  in  Sydney  at  a  cost  of  about 
£3,000,  which  was  generating  electricity  by  the  mere  turning  of 
its  own  wheels,  so  that  the  further  it  went  the  more  electricity  was 
used.  The  trials  were  pronounced  a  success,  but  the  system  has 
not  been  introduced  up  to  now. 

PeplMT. — At  the  last  meeting  of  the  District  Board  the  follow- 
ing resolution  was  agreed  to:  "That  the  Guardians  of  Poplar 
Union  be  informed  that  the  Board  has  resolved  to  put  in  force  the 
provisional  order,  obtained  by  the  Board  in  1893,  for  the  purpose 
of  supplying  the  Poplar  district  with  electricity  for  lighting  and 
other  purposes ;  that  the  Board  has  recently  appointed  a  resident 
electrical  engineer  to  prepare  and  carry  out  a  scheme  under  the 
order,  and  will,  in  due  course,  be  in  a  position  to  supply  elec- 
tricity to  buildings  and  premises  in  the  district ;  and  that  the 
Boara  is  prepared  to  supply  the  Guardians  with  the  current  at  a 
resfcmable  charge.  Tliat  a  copy  of  this  resolution  be  forwarded 
to  the  Local  Government  Board.'* 

CSaateilmrjr. — The  Town  Council  have  adopted  the  electrical 
eogineer's  report,  containing  the  following  recommendations  :  (a) 
that  the  band  of  the  chimney  shaft  be  in  brick,  not  stuccoed,  and 
the  top  built  in  stone  instead  of  blue  brick ;  {b)  that  the  sum 
meoticmed  by  the  contractors  for  connecting  up  to  consumers' 
boases  for  30b.  per  house  be  accepted  ;  (c)  that  the  rules  of  wiring 
be  printed,  and  that  a  circular  be  printed  inviting  intending  con 
smnere  to  have  their  houses  connected  up  during  the  time  the 
eabiee  are  being  laid  ;  {d)  that  the  charges  be  as  follows  :  private 
Ittfating,  6d.  per  onit ;  power  and  heat,  etc.,  3d.  per  unit ;  (e)  that 
tne  arc  lamps  be  fittea  with  incandescent  lamps,  with  separate 
•wit^ety  14  a  ooit  ol  aboat  £5.  Os.  6d.  per  lamp. 


BIrmlnsliam  —At  the  meeting  of  the  City  Council  on  the  14th 
inst.  the  Lord  Mayor  submitted  the  recommendation  of  the 
General  Purposes  Committee,  previously  referred  to  by  us,  as  to 
the  purchase  by  the  Council  of  the  undertaking  of  the  Birmingham 
Electric  Supply  Company,  Limited,  at  £420,000,  and  authorising 
the  committee  to  take  the  necessary  steps  for  the  promotion  of  a 
Bill  in  Parliament  to  authorise  the  purchase.  The  recommenda- 
tion of  the  committee  was,  as  alretuly  stated,  that  they  should 
pay  £10.  lOs.  per  share  for  the  £5  shares  of  the  company  and  take 
over  the  undertaking  as  a  going  concern  with  all  its  assets  and 
liabilities  as  from  Jan.  1,  1898.  The  recommenda'  ion  of  the  com- 
mittee was  agreed  to,  the  voting  being  53  for,  0  against.  5  neutral 

Lgran.— The  Town  Council  have  adopted  the  following  resolution 
of  the  Electric  Lighting  Committee;  "The  committee  further 
conferred  with  Prof.  Robinson  as  to  the  site  for  the  proposed  elec- 
tric lighting  central-station  works,  and  as  to  proceeding  with  the 
scheme.  And  upon  his  stating  that  the  site  at  the  waterworks 
was  a  most  advantageous  one,  that  the  cost  of  the  works  would 
not  be  increased  if  that  site  was  adopted,  and  that  gas-producing 
plant  would  be  more  economical  at  that  site  than  the  steam  plant, 
and  upon  his  confirming  the  statement  in  his  report  as  to  the 
financial  success  of  the  undertaking,  it  was  unanimously  resolved 
that  it  be  recommended  that  the  waterworks  site  for  the  works  be 
adopted,  and  that  gas-producing  plant,  instead  of  bteam  plant,  be 
usea  at  that  site.*' 

Steokton.— At  the  Local  Government  Board  enquiry,  referred 
to  in  our  last  issue,  evidence  was  given  to  show  that  of  the  £30,000 
not  more  than  £22,000  would  be  expended  at  the  outset.  The  site 
would  be  on  spare  ground  close  to  the  gasholder  at  the  top  of 
Richmond-street,  and  Mr.  Ford,  the  gas  manager,  who  has  been 
with  the  Corporation  30  years,  would  take  charge  of  both  sections, 
with  the  assistance  of  an  electrical  expert.  Mr.  Ford  stated  that 
if  the  electric  light  was  not  adopted  in  the  town  it  was  probable 
in  the  near  future,  no  further  extension  being  possible  on  the 
present  site,  that  the  gasworks  would  have  to  be  removed  at  a 
co«t  of  from  £100,000  to  £150.000.  As  it  was.  with  the  additions 
to  the  gasworks  last  year  and  the  electric  light,  they  would  be 
able  to  meet  the  requirements  of  the  town  for  the  nexc  10  or  15 
years. 

Monmontli.— At  the  monthly  meeting  of  the  Town  Council  the 
report  of  the  Drainage  and  Electric  Light  Committee  was  discussed 
at  great  length.  The  £20,000  borrowMl  for  the  carrying  out  of  the 
combined  scheme  of  drainage  and  electric  light  appeared  to  have 
been  already  practically  expended,  while  the  work  was  not  nearly 
completed.  .  Some  statement  explaining  the  expenditure  waa 
asked  for,  and  it  was  explained  that  the  engineer,  Mr.  Lailey,  had 
not  yet  rendered  his  report.  The  committee  were  therefore  unable 
to  give  the  figures.  They  were  also  at  a  deadlock  for  money,  as 
the  Local  Government  Board  would  not  sanction  the  additional 
loan  of  £10,000  until  they  got  Mr.  Lailey *s  report  explanatory  to 
the  extraordinary  difference  between  his  original  estimate  and  the 
actual  cost  of  the  work.  It  was  resolved  to  write  to  Mr.  Lailey 
again  on  the  subject. 

Brlttab  TliemaonpHonatoa  Xleetrleal  Company. — At  the  annoal 
meeting  of  the  British  Thomson -Houston  Electrical  Company,  held 
on  the  10th  inst. ,  Mr.  E.  E.  Lazarus,  the  chairman,  in  moving  theadop- 
tion  of  the  report,  said  increasing  business  had  led  them  to  extend 
their  premises  largely.  They  were  executing  traction  contracts 
in  Oldham,  Ashton,  Sheffield,  Dudley,  Stourbridge,  Middlesbrough, 
the  cities  of  Dublin  and  Cork,  and  for  the  Central  London  Railway. 
The  profit  for  the  year  was  £32,961,  out  of  which  they  proposed  to 
pay  a  dividend  uf  10  per  cent,  on  the  A  and  B  shares.  As  nsnal 
with  a  new  industry,  they  had  found  a  good  many  competitors  who 
had  infringed  their  patents,  and  baring  spent  about  £100,000  in 
acquiring  diese  patents,  the  directors  thought  it  advisable  to  spend 
a  little  money  in  defending  them,  and  he  thought  they  would  nave 
to  take  an  aggressive  attitude  in  this  respect.  The  report  was 
adopted. 

Oloaaop. — ^At  a  special  meetincr  of  the  Town  Council  held  on 
the  11th  inst.,  a  scheme  for  lighting  the  borough  by  electricity 
was  discussed.  The  scheme  MoptM  by  the  sub-committee  com- 
prises an  electric  station  and  works  on  a  site  adjacent  to  the 
Glossop  Ironfoundry,  from  which  centre  the  electric  light  would 
be  supplied  practically  throughout  the  borough.  IHie  street 
lighting  along  the  line  of  route  would  be  electric,  and  the  ezistinff 
limip  pUlars  would  be  used  in  most  of  the  streets.  The  cost  <x 
working,  maintenance,  rent  of  site,  and  the  redemption  and 
interest  of  the  capital  would  be  about  £1,975  per  annum,  and  the 
income  would  be,  per  4,000  lamps,  about  £2,000,  which  would  give 
a  clear  margin  of  £25  profit,  after  loan,  principal,  and  interest  nad 
been  paid.  The  capital  estimated  to  be  expended  is  about 
£15,000,  which  will  include  mains  to  Hadfield  sufficient  to  supply 
1,500  lamps  to  that  part  of  the  borough.  The  further  deiiitte 
was  adjourned  till  the  29ch  inst. 

Wedneabmnr. — The  Town  Council  have  adopted  the  following 
resolution  :  "  Tliat  the  Wednesbury  Corporation  enter  into  an 
agreement  with  the  Midland  Electric  Corporation  to  withdraw 
their  opposition  to  the  application  of  the  Midland,  etc..  Corpora- 
tion upon  the  following  terms — viz.  (a)  that  the  Midland,  etc. 
Corporation  supply  electricity  to  the  Corporation  for  lighting  and 
power  purposes  within  the  area  agreed  upon  with  Mr.  Ajdden- 


brooke  (engineer)  and  the  borough  surveyor  upon  the 
and  conditions  (if  any)  as  may  be  hereafter  agreed  upon  with  the 
local  authorities  of  West  Bromwich,  Oldbnry,  and  Smethwiek: 
(6)  that  the  Midland,  etc  ,  Corporation  will  not  oppose,  but  will 
support,  the  application  of  the  Wednesbury  Corporation  for  an 
electric  lighting  order  at  any  future  date ;  (c)  the  Midland,  eke., 
Corporation  are  not  to  begin  operationa  within  the  area  ol  lb| 


boroQfph  of  Wednasbtirf  until  a  proviaionftl  order  has  been  obtained 
by  the  Wcdneftbary  Corporfttion/' 

Appotntments  VaeftBt*— Tho  Electric  Committee  of  the  Botf&«t 
Town  Council  require  two  fiill>*  qu&Ufied  men  as  engineer«-in- 
ehftrge  at  £±  5e.  per  week  each.  Applications,  statini;  age, 
paat  and  present  employtnent,  with  copies  of  teatitnonialB, 
endorsed  **  £n^tneer-in-Charf;e/'  to  be  lodged  in  the  office  of 
Sir  Samuel  Black,  town  clerk,  by  Slat  inst.  Applicants  muat 
be  eom|ietent  to  take  charge  of  a  low-tension  con t in uou«  current 
station  with  batteries.  Canvasfling  will  be  a  dific|ualificatioQ. — 
The  Town  Council  of  Rochdale  retiuir©  an  engineerinjr  aafliBtant 
in  the  surveyor's  office.  Salary,  £V2k}  per  annum*  Candidates 
most  be  good  and  expeditious  draughtsmen  and  aurveyors,  and 
have  experience  in  mechanical  work.  Applications,  stating  age* 
experience,  and  <|ualiticationSf  and  accompanied  by  not  more 
than  three  recent  testimonials,  endorsed  "Aaststaot,"  to  be 
delivered  at  the  ortice  of  Mr.  8.  8.  Piatt,  M.I.C.K,  borough 
surveyor,  Town  Hall,  Kochdale,  by  22nd  inst. 

9L  George's  (Hanovor<*a<iaAre).— The  agenda  for  yesterday's 
meeting  of  the  Vestry  contained  a  motion  to  appoint  a  special 
committee  to  approach  the  electric  light  corporations  in  order  to 
ascertain  upon  what  terms  thev  will  light  the  parish  or  any 
portion  thereof  as  may  be  agreed  upon  by  electricity.  AUo  that 
an  apptication  from  Prof.  Kennedy,  on  behalf  of  the  Westminster 
Electric  Supply  Corporation,  Limited,  for  the  pipes  from  the 
oondensing  engines  at  their  works  in  Eccleston- place  to  discbarge 
into  the  canal  on  the  south  side  as  well  bb  on  the  north  side,  as 
per  plan  submitted,  be  granted,  the  work  to  be  carried  out  to  the 
iftlwhKrtion  of  the  surveyor,  and  the  corporation  to  enter  into  an 
agrwmont  to  remove  the  pipes  at  any  time  should  the  Vestry 
require  such  removal  on  the  ground  of  inconvenience  or  nuisance 
or  other  sufficient  cause.  A  notice  from  the  Westminster  Electric 
Supply  Corporation,  Limited,  of  their  intention  to  lay  various 
electric  light  distributing  mains  wae  agreed  to, 

fioamlngteii.— The  Town  Council  have  passed  a  resolution 
approving  of  the  insertion  of  the  following  clause  in  the  Leam- 
ington electric  lighting  order:  **The  undertakers  shall  not 
eiswreiae  any  of  the  fxjwers  conforretl  by  this  order  until  thoy  have 
pftld  to  the  Midland  Electric  Light  and  Power  Company,  Limited  — 
nerelnafter  referred  to  as  the  company—such  sum  in  respect  of 
the  lands,  buildings,  works,  materials,  and  plant  used  oy  the 
comr^ny  for  the  supply  of  electricity  within  the  area  of  supply  as 
may  be  agreed  upon  between  the  undertakers  nnd  the  company, 
or,  in  default  of  agreement,  may  be  determined  by  the  Board  of 
Trade,  who,  in  such  determination,  shall  have  regard  to  the  fact 
that  under  a  deed  dated  Aug.  tS,  18H7,  and  entered  into  between 
the  company  and  the  undertakers,  the  company  have  for  10  years 
supplioa  electricity  within  the  area  of  supply  with  the  assent  and 
countenance  of  the  undertakers*  and  are  entitled  to  some  con- 
sideration in  respect  of  their  work,  but  they  shall  not  have  regard 
to  any  past  or  future  profits  of  the  company." 

Ly«iiliigteii,"A  special  eommittee  of  the  Town  Council  has 
oonferret^i  with  the  managmg  director  of  Edmundsons*  Electricity 
Corporation,  Limited,  relative  to  a  proposal  to  establish  electric 
worlie  at  Lymmgton,  and  the  proposed  provisional  order  which 
the  company  are  desirous  of  obtaining,  and  have  reported  that  if 
obtained  it  would  be  entirely  optional  with  the  Council  as  regarded 
Uieir  lighting  the  public  streets  by  electricity.  The  company's 
propOiMiil  in  to  form  a  local  company  with  a  capital  of  £IO,0(XK  half 
of  which  is  to  be  subscribed  locally,  and  the  other  half  by  the  pro- 
motert*  With  respect  to  the  formal  agreement,  which  it  was 
decided  the  Council  should  seal,  so  that  the  sanction  of  the  Board 
of  Trade  might  be  obtained  for  the  proviaional  order,  the  com- 
mittee recommended  that  it  be  not  sealed^  but  that  Messrs. 
E^i'  be  informefl  that  the  C^ouncil  would  not  oppose  the 

a[>,  I  >>r  a  provisional  order  if  the  terms  of  such  order  be 

approvmj  uy  them,  and  provided  that  the  company  undertook  to 
establish  and  complete  the  works  at  Lymington  in  two  years. 
The  report  was  adopted  at  the  last  meeting  of  the  Town  Council. 

Woet  Ifondon  TrmmwAym.  —The  Select  Committee  of  the  House 
of  Commons  over  which  t^ir  J .  Kennaway  presides  is  still  engaged 
in  considering  the  scheme  of  the  London  United  Tramways  Com- 
part y  for  the  adoption  of  electricity  (on  the  trolley  system)  on  its 
csiatiog  11  nee,  and  for  the  construction  of  new  lines  from  Acton  to 
Hanwell,  from  HanwoU  to  Brentford,  and  from  Kew  to  Hounslow. 
At  ibe  last  sitting  Mr.  Moore  addressed  the  committee  for  the 
frootagers  in  the  Ealing  district.  His  i)etition  bore  78  names,  and 
be  taia  that  out  of  a  tot^  of  465  frontagers,  37-&  objected.  These 
people  had  taken  their  present  residences  in  order  that  thoy  might 
be  in  a  district  half  rural  and  half  orban»  and  if  the  new  tramway 
were  oonatruoted  they  would  have  to  go  eUe where.  They  would 
receive  no  oomponaation,  aa  would  be  the  case  if  the  injury  were 
inflicted  by  a  railway.  Tramways  interfered  with  the  amenities 
of  suburban  residence.  They  brought  trippert  into  a  residential 
diatrioti  the  old  order  and  quiet  disapDearea,  and  the  jerry  builder 
tnado  bis  appearance.  The  opinion  of  the  Ealing  District  Council 
wu  Agftioit  the  soheme»  because  of  the  untightly  appearance  of  the 
trolley  tramways,  and  also  because  they  thought  that  the  district 
was  admirably  served  with  railway  accommodation. 

Chattuun.  — The  line  recommended  by  the  Light  Railway  Com- 
missiotiertt,  as  the  result  of  the  reoent  enquiry,  will  commence  on 
the  Maiiittooe-road  and  run  down  into  Railway  street,  joining  a 
line  whicli  ocinittCiioes  at  the  bottom  of  Ordnance- place,  near  by 
tJie  Waffboro  Meoiorial  The  line  will  then  proceed  down  Railway- 
strMfc,  aUMif  Um  MUiUry  road,  jiast  BU  Mary's  Church  and  the 
Roiya]  Marine  Barracks,  to  the  main  and  lower  gatesi  of  Chatham 
ikockyard.  At  the  oorner  of  Military  road  the  line  diverges  by 
thm  Chrfwnlion  olBcm,  sod  forms  a  branch  for  Luton.  U  paseos 
mha^  the  brook  into  CbMtiukm  HighstrMti  op(XMil«  Union  street. 


and  then  on  through  the  railway  arch  into  tJhm  LnliOtt-raMl  to  ttt 
Hen  and  Chickens.  At  the  foot  of  Westcoart-steeet,  Old  fivoa^ln, 
the  line  branches  off  up  into  High  streoi*  turns  into  Mhm  ^pfi^ 
part  of  Wood-street,  and  proceeds  across  the  great  Lin«a  Isiisifai 
High-street  of  New  Brompton,  and  on  past  the  railway  siillm  is 
Bachelor's  Cottage  in  the  Gillingham-road.  Another  Kev  BfOMMi 
branch  turns  off  through  Jamesstreet  and  Ridimoiid-fdti  ■!■ 
Pier  road  to  the  bottom  of  Church-street,  while  thtm  fm  akmjk 
branch  by  St.  Mark's  Church,  up  Cantarborj-strMl  to  Ji 
College,  abutting  on  the  London  and  Dover  road.     H  li  f   ' 


to  connect  this  branch  by  a  line  running  down  Cb»tbaai*lli8  wU 
the  Luton  road  branch  by  a  junction  at  the  railway  afcfa.  ForlMi 
Line  the  consent  of  the  Commissioners  has  yet  to  be  obtaiaed. 

IUstUifs.~An  enquiry  was  held  on  Teoaday  and  Wa 
last  week  into  the  proposed  electric  tramways »  the  Coma  ' 
present  being  the  Earl  of  Jersey,  P.O.,  G.C«M*G.  {ctialrw— )t 
Colonel  Boughey,  R.E.,  C.SJ.,  and  Mr.  Allen  Steward  tstormiyi 
There  was  considerable  and,  as  it  proved,  sncoeeafiil  oppa^Msk 
The  counsel  present  were  :  Mr.  V'esey  Knox,  M.P.,aiid  Mr*  W3B% 
supporting  the  application  of  the  promoters  of  the  wdtuamm  ;  Mc 
Lewis  Coward,  for  the  Hastings  Corporation ;  Ur.  J,  Wt  P. 
Rawlinson,  Q.C.,  who  opposed  the  applicatiQm  on  bohall  d  iht 
United  Opposition  C<immittee  ;  Mr,  H.  C.  Riobards,  liLP«,  wto 
opposed  on  behalf  of  the  trustees  of  the  Eversfiald  £a«»t«  ;  Mc 
Heilerd,  who  opposed  on  behalf  of  her  Majesty's  Office  ol  Weeds 
and  Forests  ;  and  Mr.  Freeman,  Q*Cm  barrister,  who  oppnsad  as 
behalf  of  the  London  and  Brighton  Railway  Compxany'.  Mr.  F.  JL 
Langham  appeared  on  behalf  of  the  Bexhill  District  CoenciL  Mr* 
Lewis  Coward  waa  instructed  by  the  town  clerk,  Mr.  R*fHlaMi 
by  Mr.  F.  A.  Langham  and  Mr.  W.  Garlees,  J.P*,  Mid  Mr. 
Richards  by  Mr.  F.  W.  Coles.  About  noon  on  tbeeeoond  4a^%^ 
Chairman  announced  that  they  had  come  to  the  oonclusion  Ml  li 
grant  the  application.  No  doubt  there  was  a  majorift'y — tfaami 
not  a  very  large  one— in  the  Corporation  in  favour  of  tracii,  M^ 
on  the  other  hand,  there  were  very  strong  obj«ciioas  aad  lit 
peculiar  circumstances  of  the  town  to  be  oooiidOTad*  ll  ^ 
use  going  on  with  the  enquiry,  as  the 
prepared  to  try  and  force  a  scheme  on  the  town 
generally  acceptable. 

Ceveoiry.-Mr.  G.  W.  Willcocks,  M.LC.E.,  Local 
Board  inspector,  held  an  enquiry  on  the  lith  inst,  into  tte  C^fi^ 
ration's  application  to  borrow  £.'$.1,001)  for  the  porposi  oi  iqyd> 
ing  the  Corporation's  electric  light  undertaking,  Tb#  TovB  OM 
(Mr.  L.  Beard)  stated  that  the  electric  light  was  fint  sn|Hdtid  It 
the  public  on  Jan.  I,  1896,  through  two  milai  of  OHtiie.  Mid  Hi 
outlay  on  cauital  was  in  proportion  greater  tbui  llMpbttt  I 
but  the  buildings  were  erected  so  as  to  pertait  of  mi 
supply.  In  the  nret  year  the  working  expenses  wmm  dia 
the  Corporation  had  to  apply  for  a  further  loan  of  £tXdi^it 
which  £4,000  was  for  mains  and  extenmions,  and  £9,1100  nr  19 
generating  plant,  new  mains,  and  requisite  m 
plant  was  increased  to  350  kw»  power,  and  3^ 
mains  had  been  provided.  The  outlay  on  oa^lal 
expended  wm  £3:iO(MA  They  bad  9,60U  l^mjm 
applications  for  500  more  haid  been  recetved. 
extensions  were  obvious,  unless  applications  for 
refused,  and  the  success  of  the  undertaking  theretiy  i 
Several  towns  bad  been  visited  by  the  Electric  Ughuoi^ 
to  acquire  the  latest  knowledge,  and  it  was  propceod  to 
light.i  in  several  thoroughfares,  so  that  ordmary  -  -- 
had  not  installations  at  their  houses  would  gel 
their  money.  The  committee  would  be  able  10  supply'  mtami^ 
lators  for  motors,  and  erect  30  omameotal  poets  ami  lObtadlMi 
for  street-lighting.  It  was  on  the  reooamiODdatiao*  of  Mi* 
Hammond,  their  electrical  adviser  at  the  ontsol  of  Um 
taking,  that  these  extensions  were  undertaken* 

I*oBdon-Blrmlngbam  Teleiiliooo.  — The  PoU  OOoi 
have.  sayM  the  />rit7i/  Afm/,  Wui  about  40  milii  of  IIm 
phone  and  telegraph  trunk  line  cable  vhloll  li 
London  to  Birmingham.  The  laying  of  M»  eMm  h  bf  Imt  lli 
largest  piece  of  work  the  authorities  have  andsrlakon  itooo  Ihif 
had  control  of  the  telegraphs.  The  cabU^  wbldi  is  botes  wum^ 
fact u red  by  the  British  Insulated  Wire  Compaav  al  tliSr  wodv 
at  Prescot,  has  a  total  diameter  of  2|in.t  and  tl»0  "^"^t^flKt  if 
each  mile  of  cable  is  about  '22  tons.  It  is  tnado  «p  ol  li 
separately  insulated  wires,  each  mile  ol  widoli  wotflio  IMk 
The  manner  in  which  the  cable  Is  ooostfoolid  ii 
Each  conductor  is  separately  eoeloasd  bi  i  lobo  of  ,  , 
so  that  it  is  entirely  surrounded  with  air*  Tbo  o^Jool  of  tHi 
is  to  get  as  much  air  round  the  conductors  as 
increasing  the  si;&e  of  the  oable.  Air  has  a  lev 
any  known  substance,  and  low  capacity  on  a  cable  io  «!■ 
small  absorption  of  current.  This  nraMW  ibal  wpmkimt  I 
over  a  greater  distance  than  oodor  oaj  i 
was  not  until  a  cable  was  invented  on  Uiii  |^ 
po^ible  to  speak  over  any  considerable  dietaooo  \if  i 
ground  wires.  The  ordinary  overhead  wiros  u%  of  OSano,  alwofi 
surrounded  by  u.r,  and  this  is  whv  speakmg  is  pooAlo  oe«r  s«db 
great  distanoea,  but  long  lines  and  many  wires,  "tnoi  mfk.*"  mA 
the  danger  of  breakage  rendor  Ibis  lysm  very  tnmMmamm  Md 
expensive.  On  the  now  oablo  tlio  ooadwdors  are  mdo  mp  fi  |aiiV 
the  wires  stranded  togotfaor  roood  OfM  oootiMr,  omI  ito  «Mh 
covored  with  a  heavy  sbeatbing  of  load.  At  iMomla  of  §m 
pillars  are  erected,  and  at  tMoe  pointe  dry  air  la  io  ho 
through  the  spaces  into  the  oablii«  eo  that  if  tiM  load 
should  become  punctured  tbo  praeaieo  ol  Um  hoAo  will  bo  i 
discovered. 

WoaTorhanptoB.^Tbo    Ugbtiag    GoaiMilloo*o 
was  a^^coved  witboot  alteralioo  oy  tlio  Ttmm 
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that  they  have  had  under  consideration  for  some  time  past  the 
qaestion  of  offering^  special  terms  for  energy  consumed  for  motor 
and  heating  purposes  with  a  view  of  inducing  an  increased 
business  in  this  direction.  The  committee  propose,  therefore, 
after  July  1,  1896,  to  make  the  following  charges  for  energy 
used  for  the  above  purposes — viz.,  2d.  per  unit  on  a  maximum 
demand  for  two  hours  per  day,  and  Id.  per  unit  for  all  energy 
consumed  in  excess  thereof.  These  terms  are  the  lowest  yet  intro- 
duced into  this  country.  The  price  above  quoted  is  for  a  50- hour 
week,  l^d.  per  unit,  or  about  Id.  (l'06d.)  per  brake  horse- power 
hour.  The  maximum  charge  for  a  brake  horse-power  cannot  exceed 
l'7d.  per  hour,  assuming  the  use  of  a  Ib.h.p.  motor  for  not  more 
than  an  average  of  two  hours  per  day.  To  further  facilitate  and 
increase  the  business  of  their  undertaking,  the  committee  propose 
to  obtain  the  sanction  of  the  Local  Government  Board  to  a  loan  to 
enable  them  to  purchase  and  hire  out  motors  to  motive  power 
consumers,  and  to  enable  them  to  provide  the  initial  capital  for 
wiring  and  fitting  up  consumers'  premises  for  lighting  purposes. 
With  regard  to  the  motors,  they  would  be  hired  out  on  tne  simple 
hire  system,  as  well  as  the  hire-purchase  system,  whilst  for  wiring 
consumers'  premises  a  charge  would  be  made  either  by  way  of 
annual  rent,  or  by  a  charge  not  exceeding  Id.  per  unit  of  energy 
oonBomed.  The  charge  for  lighting  is  6d.  for  the  first  two  hours 
per  day  during  winter  months,  and  one  hour  per  day  during 
summer,  and  3d.  per  unit  for  all  in  excess.  A  sum  of  £32,660. 
9b.  6d.  has  been  borrowed.  The  expenditure  in  the  capital 
account  during  the  year  has  been  £3,162.  2a.  8d.,  the  largest 
item  being  £1,042.  48.  lOd  for  meters,  and  the  next  largest 
£873.  Ob.  Id.  for  mains.  The  total  expenditure  to  March  31 
last  had  been  £41.781.  15s.  8d.  The  receipts  for  the  same 
period  were  £32,660.  98.  6d.  The  balance  carried  to  the 
net  revenue  account  was  £2,833.  18b.  9d.  Alderman  Mander 
spoke  of  the  reduction  of  the  deficit,  and  said  that  by  this 
tune  next  year  they  would  probably  be  absolutely  on  the  right 
sida  In  1897,  224,709  units  were  sold,  which  was  an  increase  of 
14  per  cent,  on  the  previous  year.  But  this  year  they  had  sold 
291,233  units,  or  an  increase  of  22  per  cent.  The  number  of  lamps 
was  in  1896,  8.941  ;  in  1897,  11,307,  an  increase  of  21  per  cent.  ; 
and  in  1898,  14,151,  an  increase  of  20  per  cent.  Their  gross  profit 
this  year  was  £2,833.  14s.  9d.,  or  6^  per  cent.,  the  net  profit  being 
1  per  cent. 

gimrtngton. — At  a  meeting  of  the  Vestry  on  June  15  permission 
waB  given  to  the  House-to-House  Electric  Light  Supply  Company 
to  erect  a  trial  arc  lamp  in  Kensington -road,  opposite  1,  Leonard- 
plaoe,  subject  to  no  part  of  the  expense  in  connection  with  the 
trial  being  borne  by  the  Vestry.  The  Surveyor  submitted  a  report 
SB  to  excavating  the  sand  from  the  land  recently  acquired  in 
Wood-lane,  and  for  the  laying  out  and  utilisation  of  such  land  as  a 
dep6t,  from  which  we  extract  the  following:  "The  committee 
are  aware  that  since  the  change  in  contracting  for  the  removal  of 
booBe  refuse  from  Chelsea  Wharf,  when  a  price  per  ton  was  sub- 
stituted for  a  price  per  load,  it  has  not  been  found  advisable  and 
eoonomical  to  use  the  furnace  on  that  wharf  for  burning  the  light 
roluae  for  which  purpose  it  was  erected,  as  it  will  be  apparent  that 
paying  (as  at  present)  Is.  5d.  for  getting  rid  of  a  ton  of  light  refuse 
IB  a  very  different  thing  to  paying  (as  formerly)  Is.  lid.  for  the 
dispoeal  of  a  load.  As  the  present  contract  is  settled  for  some 
years,  I  would  recommend  that  this  furnace  be  removed  and 
re-erected  on  the  Wood -lane  land,  where  an  economical  use  could 
be  found  for  it  in  generating  steam  for  pumping  and  hauling 
purposee,  and  also  for  lighting  the  depOt  by  electricity.  With 
regard  to  all  the  future  possibilities  and  uses  of  this  dep6t,  I  think 
it  premature  to  attempt  to  deal  ^&Zoc  with  them  at  the  present  time, 
but  application  should  be  made  forthwith  to  the  London  and  North- 
Weetem  Railway  Company  for  siding  pointsas  shownon  plan  in  order 
that  railway  trucks  may  be  run  into  the  depot  as  soon  as  possible. 
One  further  suggestion  at  the  present  time  I  would  place  before 
the  committee — viz.,  as  to  taking  the  view  of  the  Vef^try  as  to 
erecting  works  for  generating  electricity  for  lighting  the  north - 
weetern  part  of  the  parish.  True  it  is  that  the  Netting  Hill 
Electric  Light  Company  took  over  this  district  in  1895,  with 
an  obligation  to  lay  mains  in  certain  streets  within  two  years,  but 
I  am  quite  certain  that  it  will  be  a  very  long  while  before  any 
company  will  go  in  for  lighting  this  relatively  poor  portion  of  the 
parish  ~  even  che  above-named  company  has  not  yet  fulfilled  its 
obligations  to  lay  mains  in  the  few  specially  selected  and  picked 
streets  in  the  district.  When,  moreover,  it  is  borne  in  mind  that 
no  attempt  is  being  made  to  electrically  light  the  public  streets  of 
Kensington — one  of  the  best  districts  in  the  Metropolis — I  expe- 
rience, as  your  survevor,  some  feeling  of  regret  that  the  Vestry 
did  not  adopt  the  advice  contained  in  my  report  of  1889  (see 
annual  report,  p.  25)  and  go  in  for  their  own  provisional  order, 
and  thus  nave  become  pioneers  in  the  movement,  much  to  their 
present  profit.  With  their  past  experience  to  guide  them,  I  think 
It  would  be  well  for  the  Vestry  to  consider  the  question  of  lighting 
the  lampe  in  some  of  the  principal  streets  in  the  north-west 
part  of  the  parish  by  electricity  to  be  generated  on  the  Wood- 
lane  land,  and  conveyed  under  the  railway  into  the  parish.  I  have 
made  a  rough  calculation  as  to  5^  miles  of  the  leading  streets  in  the 
north-west  district,  and  I  estimate  that  the  sum  of  £14,000  would 
cover  the  coBt  of  buildings,  generating  plant,  mains,  and  connections 
to  lampe,  and  assuming  there  are  190  lamps  in  the  5^  miles  of 
streets,  costing  £2  per  annum  per  lamp  for  gas,  this  would  yield 
£380  per  annum,  or  about  2}  per  cent,  interest  on  the  outlay 
without  counting  upon  any  private  bouse  supply  whatever, 
although  it  would  be  fair  to  assume  some  demand  would  arise  for 
private  consumption,  especially  if  some  scheme  of  free  wiring  was 
entered  upon  by  the  Vestry.  This  queetion  can  be  gone  into 
thoroughly  whenever  the  Vestry  bo  deaire,  but  for  the  moment, 
in  *order  that  the  parish  may  immediately  get  some  profitable 


return  for  the  money  sunk  in  the  purchase  of  this  land,  it  is 
imperative  that  I  should  forthwith  be  placed  in  a  proper  position 
for  excavating  the  sand  and  gravel  ana  filling  up  with  road  sweep- 
ings, and  as  over  half  a  million  cubic  yards  will  have  to  be  moved, 
it  will  be  true  economy  on  the  part  of  the  Vestry  to  take  a  broad 
view  of  the  work,  and  employ  all  proper  means  in  its  execution." 
Notices  and  plans  of  the  House-to-House  Electric  Light  Supply 
Company,  relative  to  extensions  of  their  mains,  were  approved  of. 


PROVISIONAL  PATENTS,  1808. 


June  6. 
18617.  Improrements   in  the  means  or   apiiarains  for 

trolling    and    regulating    eleetrie    motora.      Charles 

Ashley  Cams- Wilson,  Hanover  Lodge,  Kensington  Park, 

London. 
18636.  Improvements  in  eleetrie  switohes.    John  George  Dixon, 

70,  Palace-chambers,   Westminster,  London.     (Complete 

specification.) 
18667.  An  iminroved  derioe  for  flitting  refleetors.  sbades,  globes, 

or  the  like  to  eleetrie  inoandesoent  and  other  lamps. 

Curt  Bartenstein,  45,  Southampton-buildings,  Chancery- 
lane,  London. 
18670.  Improvements  in  the  prodnotion  or  generatioii  of  eleo- 

trioal    currents.      Josef    Popper,     55,     Chancery-lane, 

London. 
18680.  Improvements  relating   to  eleetrie  altematUig-corrent 

cable  systems.    Franz  Clouth,  166,  Fleet-street,  London. 

(Complete  specification.) 

June  7. 
18690.  Improvements  in  or  relating  te  eleetrie  transfer iners, 

John  Jacob  Bellman  and  Charles  Tomlinson  Rittenhouse, 
111,  Hatton -garden,  London.     (Complete  specification.) 

18781.  Improvements  relating  to  eleetrie  telegraphs.  Alexander 
Muirhead,  323,  High  Holborn,  London. 

187M.  Improvements  in  apparatus  for  the  generation  and 
eieetroisrtie  application  of  eleetrie  enrreats.  Franois 
Edward  £lmore,  Birkbeck  Bank-chambers,  Southampton- 
buildings,  Chancery-lane,  London.  (John  Oliver  Surtee 
Elmoie,  India.) 

18765.  Improvements  in  or  relating  te  the  eleetrolysls  of  liquids 
and  apparatus  therefor.  William  Phillipe  Thompson, 
322,  High  Holborn,  London.  (Maurice  Hazard- Flamand, 
France.) 

18774.  Improvements  in  eleetrie  railwajrs.  George  Frederick 
Redfern,  4,  South-street,  Finsbury,  London.  (Benjamin 
J.  Falk,  United  States.) 

June  8. 


18784.  Improvements  in  electrical  rheostats  and 

Louis  John  Steele,  14,  Clarendon-road,  Holland  Park, 
London. 

18815.  Improvements  relating  to  eleetrieai  motors.  Robert 
Cattley  Jackeo:),  3,  St.  Nicholas- buildings,  Newcastle-on- 
Tyne. 

18889.  A  new  or  improved  apparatus  for  eleetrieaUjr  signal- 
ling on  railwajrs.  Robert  Muschamp,  33,  Chancery-lane, 
London.     (Complete  specification.) 

18880.  Improvements  in  oleotrie  glow  lamp  fittings.  Siemens 
Bros,  and  Co.,  Limited,  Birkbeck  Bank-chambers, 
Southampton-buildings,  Chancery-lane,  London.  (Siemens 
und  Halske  Aktien-Gesellschaff,  Germany  ) 

18840.  Improvements  in  eleotrio  glow  lamps.    Siemens   Broe. 

and  Co.,  Limited,  Birkbeck  Bank-chambers,  Southamp- 
ton-buildings, Chancery-lane,  London.  (Siemens  und 
Halske  Aktien-Gesellschaft,  Germany.) 

18841.  Improvemonts  in  oontaot  rings  for  eleetrie  glow  lamps. 

Siemens  Bros,  and  Co.,  Limited,  Birkbeck  Bank-cham- 
bers, Southampton-buildings,  Chancery-lane,  London. 
(Siemens  und  Halske  Aktien-Gesellscbc^t,  Germany.) 

18856.  An  eleetrieai  indicating  apparatus  for  autematieaUjr 
denoting  the  position  of  ships'  and  ether  doors  and 
for  like  purposes.  George  Hill,  171,  Queen  Victoria- 
street,  London. 

18860.  Improvements  in  telegraphy  by  means  of  eleetrie  light. 
Karl  Zickler,  6,  Bank-street,  ManchoBter. 

18866.  Improvements  in  eleetrieai  eirenit  eontroUers.  Henry 
Harris  Lake,  45,  Southampton-buildings,  Chancery-lane, 
London.  (NUloU  Tesla,  United  States.)  (Complete 
specification) 

JUNB  9. 

18877.  Improvements  in  eleetrie  are  lamps.  Peter  Spies  and 
Samson  Roberts,  85,  EUiscombe-road,  Charlton,  Kent. 

18800.  Improvements  in  the  method  of  and  means  employed 
for  oonneoting  the  guard  wires  of  eleetrie  eaUes. 
Ralph  Bostock  and  Frank  Arthur  Cheetham,  Penny  Bank- 
chambers,  Halifax. 

18808.  Improvements  in  safety  deviees  far  tfeetrioal  eireuSts. 
Louis  John  Steele,  14,  Clarendon-road,  Holland  Park, 
London. 

18807.  PliaUo  support  far  eleetrie  iueaiidsseoweo  lamps  er 
other  light  artielsa.  John  Dugaill,  Firs  House,  FsOb- 
worth,  near  ManchoBtor. 
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ME  ELECTRICAL  ENGINEER,  JtJME  17.  ISSS 


liiii.  An  imprwnd  device  fer  boldlng  and   sapportlBg  tele- 

plMae   **  reeelvers,**   end  for    eatomAtlcally  operating 

Ibe   ewltoh   lever.     Alexander   Back,    191,    Fioe^-i^Ueet, 

Lontion. 
Uiiib  Improvemente  la   or   reletlai^   to    oleotrlo   arc  Jampe. 

Alfred  flu  h  us  Boult,  111,  UatC/OOfj^&rdeiif  Lotidoti«    (Moriz 

Baumer,  CerniAny.) 
ItftM,  Improvemetite     la     or     eonaeoted     wltli     lelephoaee. 

Frederick    WtUUtn    Golby^    36,   Chancery  lune,    LoDdon. 

Hichard  Chrietian  Stempel,  ixormany  ) 
IflMt.  ▲  aew  or  ImproTOd  taacaetic  controlllag  devlee«    Henry 

Edmands^  47t  Lincolti^a-mn-tielda,  London. 
June  10. 
iSOif.  Improvements    la    electric    arc    lamps.      The    British 

TboinflonUou8toti  Company,  Limited,  M3^  Cannon -street, 

LoodoQ.     (Ktehard  Fleming,  United  States  )    (Complete 

epeoificationj 
ISiil*  Impreremeats  la  clntolies  for  electric  arc  lamps.    The 

Britii*h  TbomeOD- Houston  Company,  Limited,  Sli,  Cannon^ 

4treet,     London*     (Henry    C.    Spinney,     United    States.) 

(Complete  epeciticationv) 
la^lS,  laprcTomcnts  la  caps  for  eaclcwed  electric  arc  lamps. 

The  Bncteh   Tbomfion-Uouatoo    Company,   Limited,    83, 

Cannon  street,    London.      (Charles  E.     H&nhan,    United 

States.)     (^Complete  specification.) 
IdttL  A  ocmblaed  portable  msnaai-power  dynamo  and  acoumn- 

later.     VVtUiam  John   Le  Couteur,    104,   V\  oo  lex  change, 

London, 
1M37.  Xmprovemeats  la  slectrle  glow  lamps.    The  Spiral  Ulobe, 

Limited,    and     Bertram     Charles    Edward    Parker,    53. 

Chancery- lane,  London. 

JtTNE    IK 

IMM.  Imp  oved  signal  or  alarm  for  tramoars,  yaebts.  electric 
launebos,  and  like  purposes.  Abraham  Henry  Wormald, 
BADkbuiidint;^,  *  ^eor^&^^treet,  Sheffield. 

13113.  Imprevemonts  In  coonootioo  with  holders  for  incaa- 
deeoeat  lamps  and  other  articles.  Frederic  Htij;boj[>, 
23.  Coleman -sireet,  London.     (Complete  dpecilicatioo.) 

1^1  Id.  Imprevesaeats  in  oondnctors  for  incandescent  electric 
lampa.  Oliver  Imray,  Birkbeck  BankchamberH,  South- 
am  pton  buildings,  Chancery -lane,  London.  (Carl  Auer 
von  VVelsbach,  Austria,) 

ISltl*  Improvements  la  electrical  accnmnlators,  Henry 
William  Cobb,  17,  Crunden  road,  South  Croydon. 

11197.  A  new  or  improved  apparatus  or  tool^bolder  for  carry* 
lag  earlH»DS  or  electrodes  for  use  in  electric  weldiDg, 
brastag,  aad  the  like  purpoees.  George  WiUiam  de 
TunKslmann,  '2~,  Martin'^  ttvtte,  Cannon  tut  root,  London. 

13144.  Improvements  in  apparatus  for  deotrloally  oentroUlng 
eagiaes,  electromotors,  and  other  machinery.  Wiliiam 
Horstto  Harfield,  4,  South  street,  Finnbury,  London. 


6773. 

t4»7. 
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instruments 


13ft»e. 
14397. 


IT44«. 
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SPECIFICATIONS  PUBLISHED. 

1897. 
Cosneotions  of  tolephonlo  aad  telegraphic 

to  conducting  lines.     Maiche. 
Sleetrical  transformers.     Berry. 

Electric  aocumolaiors.     Werner  and  de  Kilduoheveky. 
Combined    geaeratlen    sad    sppUeation    of   electricity 

supply  and  the  masufacture  of  salt.     Tee. 
Slecirlc  Incandescent  Isjnp.     Bet  ton. 
ftelf-aotliig  mule   with    electrical    driving  gear.     Bret- 

schneider  and  Lauih. 
Cfretieratlea  and  utlLiaation  of  hydrogen  gas  and  elec- 
tricity    for     motive     |>owcr,    lighttog^    aad    hcatiJig 

purposes.     Wutiicj*. 
Stoctrlo  are  lamps,     Bardon. 
Plates  for  secondary  balterlee.     Barber- Star  key. 
Cores    for   sleetrical    machlDea.      VV6»*tin^house.      Uatc 

applied  fur  undor  inteniational  (-*on  vent  ion,  Jan.  *i>>,  181*7, 
^astsalng  means  for  eere  plates  of  electrloal  machines. 

Nolan      {  Date  applied  for  ander  International  Convention, 

Jan.  2D,  iHUh ) 
Kiectrtc  Ught  fltUags.     Lea. 

Method  of  making  high  etectrlcal  realstanccs.    Fawcott. 
BLCotfloal  current  distrlbutiag  fuse  and  switchboards, 

\Vat*on. 
P'00«ss  fCr  the  production  of  pliable  aad  elastic  bodies 

by  siectrolyals.     Kruifcr, 
1898, 
OoatroUiag    eleeirtc    motors    aad    swtteheo   therefor. 

Bowen. 
Klectrlo  lafety  fusss  and  lamp  coansctions      i.over  and 

Moffiit. 
dectric  railways  oa  the  seodeaal  conductor  systems. 

Murphy. 
dectrioai  insulators  aad  method  of  making  the  same 

Boch. 
Xlegtrloal  meaaariag  lastruments,     Weston, 
«l  slaeirleal  dlstrlbBtieta.     Bhse. 


TRAFFIC   RECEIPTS. 


Idverpool   Overhead  Railway  —The    traAe   reealDts  im  U 

week  ended  June    12  were  £1,48*2.   as  compered   wHk  £l.tir 
same  week  of  1S07,  being  a  decrease  of  £37fk 

Birmingham  Tramways.— The   traffic   reoeip«U  lot  ike   «« 
endini;  June  11  were  £3,828.  1K«.  8d.,   as  Gomper«l  wtlli  CCXtd 
18s.  8d.  for  (tame  week  in  J  897.  h«in(f  a  deoresae  of  £4&U  Qa  01 

I>ever  Tramwaya— The  traffic  receipta  for  tlie  wssk  eadl 
Jutio    11    were   £157.    4s,    8d.     The  total  receipce  lor  ifcs 
1898  are  £2,698,  15s.  dd.     The  mileai^e  open  at  prgseat  it  1 

Bristol  Tramways.— The  traffic  returna  for  the   week 
June   10  were  £2,899.   Os.    Id.,    compered    witJi   £XM&.    IsL 
for  same  period  of  last  year,  betn;;  a  decresss  ef  jR46tk  Ic  Id. 

South  StalTordshire   Tramways*— The  ttaffic  ratayas  far 
week    ending  June    iU  were    £556.    lie.  7d.,   as    oom^ 
£&2H.   2s.   1)  1.  in  same  week  of  1897.       The  a{C|rrstalS  fvorilft 
the  year  are  £13,872   l(>a.  Id.,  aa  SKsinat  €U,QH.  ItSa  5d,  t» 
pame  period  of  the  previoua  year. 

City  aad  South  London  Ballway.— The  retams  for  tbe  s 
ended  June  12    were  £lKjl,   compared  with  £8Wi1  for  aame  «mi 
1897,  beinf<  an  increase  of  £51.     The  total  reedfits  fer  thm 
year  amount  to  £24,558,   compared  with   £24,216  for    tiM 
[»eriod  la^t  year,  bein^  an  increase  of  £M7L. 

Dublin   S.D.   Tramways.— The  trat&c    receipts    for    iJbe 
ending     June     lU    were     £648.     5s.     Ifd.,     as    eompafad 
£920.  8a  Od.   in  the  correspondinfr  week  to  the    prs^ioas   fmi; 
being  a  decrease    of    £272.   2<*    91.     The  nembar  di 
carried   wa«  97,778  In    1898  and    123.715  to  1807.     Tbe 
retnrua     up  to   date  are    £10«9&3.   10«.   Id.,    ss 
£1 1,548.  5«.  7d.  Isiit  year,  beinff  a  decrease  of  iX»%,  lU.  §d- 
mileage  open  is  the  aame  ss  last  year^ — vis.,  8 


COMPANIES'  STOCK  AMD  SHARE  LIST. 


Kam«w 


i.ji 


Hirmiiifhaiu  gleetr1«  Bapplr  ConsaoT  

BrJtith  F.lectrlc  Trad  ton,  Llni1t4Mt.  Urdlntrr,  2l«a  l-mjm 

0  p.c.  Cm.  Pf., 80,001. 4u,(juOil«aat£t  ua  p«OL,sllpd} 

fitnuh  Colli  pail  7,  (trdliitfy 

>'on.  Cum  ,  4  per  otot.  Pr*!.   ..... 

44  p*r  o»nt  Dahvntar*  Stoek     . . 

—  4|  p«r  c«nt.  tnd  Dabuntora  Sleek., 

C&lkoi]ei''t  Cuble  Con^aof .  Debaoturw  ... 

Ordluary     .., ,..,_.. ., 

Ceotral  Londoo  kaUir«]r,  Ordlnanr 


•*•"•••» 


Pr«f.  Ualf-SharM. 


CbutuK  C*xit$  and  (tirand  .  . 

4^  p«r  oant  Com.  PrdL 

CheU«a  Eiactrtoltjr  CoDsaaf 


4^  per  oaot  DtWntmrsi 

^UdOD 


Qhy  of  LoudoD,  Ordlaary 

Pro?.  o«n.  90,001^00,000 

-i e  p«r  etot.  CsJiinlaUT*  PrsL  .*. 

—  6  pw  MDl.  DabsDtur*  SloeJl 

Ctty  and  Aooth  Loodcc  lUllirar,  Cooiotlialad 
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The  Resrent-street  Fire.— The  disadvantages  of 
OYerhead  telephone  wires  are  clearly  shown  by  the  trouble 
eaoaed  at  the  recent  fire  in  Regent-street.  A  great  number 
of  circuits  were  broken,  owing  to  the  fall  of  a  structure  on 
the  top  of  the  building  gutted.  Underground  wires  would 
not  hare  suffered.  We  are  ghid  to  be  able  to  congratulate 
the  National  Telephone  Company  on  the  rapidity  with 
which  they  are  carrying  out  the  repairs. 

Oiieiiiiig  Ceremenies.— -The  electricity  works  in 
England  are  rapidly  on  the  increase,  as  witnessed  by  the 
numerouB  invitations  to  attend  opening  ceremonies.  Thus, 
to^Jay  we  have  to  be  at  Morley  on  the  invitation  of  the 
chairman  of  the  Electric  Light  Committee,  Mr.  Hammond, 
md  the  contractors.  Next  Thursday  the  Winchester  Elec- 
tric Light  and  Power  Company  will  open  their  works, 
liiich  will  entail  another  pleasant  trip  to  the  country. 

AmerieaiiB  at  the  Paris  Bxpesitien. — We  under- 
itand  that^  as  the  result  of  efforts  exerted  by  the  special 
American  commission  sent  to  Paris  to  look  over  the  ground 
lod  furnish  advice  regarding  the  American  display  there, 
ike  American  electrical  machinery  manufacturers  are  to 
kve  the  opportunity  to  furnish  the  Paris  Exposition  with 
electrical  machinery  to  the  value  of  £200,000.  This 
new  contract  will  be  awarded  notwithstanding  the  fact 
Ihat  the  United  States  have  not  as  yet  voted  any  sum  for 
ihe  national  exhibit,  or  even  appointed  a  commission. 

Siffns  ef  Pregress. — In  consequence  of  representa- 
ioiis  from  Mr.  Austin,  the  President  of  the  Board  of  Trade 
UbS  promised  to  make  enquiries  concerning  the  alleged 
irercrowding  on  the  City  and  South  London  Electric 
Railway.  At  the  same  time  steps  will  be  taken  to  ascertain 
vhether  there  is  any  foundation  for  the  complaint  that 
insofficient  means  of  ingress  and  exit  are  provided  for 
passengers  at  the  King  William -street  and  Stock  well 
stations  on  the  said  line.  This  tends  to  show  the  increasing 
patronage  given  to  this  line,  and  a  more  frequent  service  will 
most  likely  have  to  be  adopted  at  certain  periods  of  the  day. 

An  Beetric  Wedding. — The  Americans  cannot  resist 
tbs  Bamom  influence  in  their  exhibitions.  So  at  the  elec- 
trical exhibition  in  New  York  an  electric  wedding  has 
been  used  as  a  means  of  advertisement.  The  unfortunate 
bride  and  bridegroom  were  married  for  the  good  of  the 
diow  (we  trust  for  their  own  good  also)  in  the  Moore 
Qiapel.  The  vacuum  tubes  designed  by  Mr.  Macfarlane 
Moore  provided  the  light;  the  organ  was  driven  elec- 
tricaUy,  and  phonographs  sang  the  hymns.  Electric 
carriages  were,  of  course,  provided  for  the  couple  in 
question.  An  electric  execution  should  be  the  next 
attraction,  with  a  Spanish  spy  as  the  victim. 

The  (Committee  on  the  London  United  Tram- 
way Company's  BilL — On  Monday  last  the  Chairman 
of  the  committee  announced  they  had  decided  that  the 
preamble  of  the  Bill  was  proved  with  regard  to  tramways 
Noe.  6  and  7  (the  Boston-road  and  the  Kew  Bridge  to 
Honnslow  sections),  but  did  not  impose  upon  the  promoters 
any  condition  as  to  simultaneous  construction.  The  com- 
mittee were  of  opinion  that  the  preamble  was  not  proved 
widi  regard  to  tramway  No.  8  (Ealing),  and  were  further  of 
opinion  that  a  sufficient  case  had  not  been  made  out  for 
over-riding  the  principle  laid  down  by  Parliament^  requir- 
ing the  consent  of  the  local  authority,  and,  therefore, 
Chase  27  (repealing  the  veto)  must  come  out  of  the  BilL 
The  committee  were  strongly  of  opinion  that  the  congested 
state  of  London  made  the  speedy  adoption  of  electric  trac- 
tion on  tnunways  necassary,  and  they  earnestly  trusted 
that  amngements  iiiq;ht  he  made  between  the  London 


County  Council  and  the  promoters  by  which  the  benefits  of 
one  system  or  another  of  electric  traction  might  be  secured 
to  the  public  at  the  earliest  possible  date.  With  the  view 
of  enabling  the  promoters  and  the  London  County  Council 
to  discuss  the  matter  so  far  as  it  related  to  the  lines  within 
the  county  of  London,  the  consideration  of  clauses  was 
deferred. 

Company  Opposition.— The  Bill  to  confirm  the 
electric  lighting  provisional  orders  which  have  been 
granted  by  the  Board  of  Trade  to  the  Vestries  of 
Bermondsey  and  St.  Marylebone  having  been  referred 
to  a  Select  Committee,  objection  ^has  been  taken,  on  behalf 
of  the  Vestries,  to  the  right  of  the  companies  to  appear 
before  the  committee  in  opposition  to  the  orders  being 
confirmed.  The  question  of  the  locus  standi  of  the  com* 
panies  will  therefore  be  decided  by  the  Court  of  Referees. 
The  companies  who  have  lodged  petitions  against  this  BUI, 
and  whose  locus  standi  is  now  called  in  question,  are 
the  London  Electric  Supply  Corporation,  the  Marylebone 
Electric  Supply  Company,  the  County  of  London  and  Brush 
Provincial  Electric  Lighting  Company,  the  Chelsea  Electric 
Supply  Company,  and  the  St.  James's  and  Pall  Mall  Electric 
Lighting  Company. 

Canadian  Bleotiioal  Assooiation.— The  following 
is  a  list  of  papers  to  be  read  at  the  convention  of  the 
Canadian  Electrical  Association,  to  be  held  at  the  Windsor 
Hotel,  Montreal,  on  the  28th,  29th,  and  30th  inst. :  "  How 
to  Overcome  Some  of  the  Difficulties  Encountered  by 
Central-Station  Men,"  A.  A.  Wright^  Renfrew,  Out.  j  "The 
Unconscious  Ownership  of  an  Important  Key  "  (a  plea  for 
the  introduction  of  goods  traffic  on  our  suburban  tramways), 
"The  Quimby  Electric  Screw  Pump,"  W.  T.  Bonner, 
Montreal ;  "  Experiences  of  an  Inspector,"  Dr.  J.  K.  John*^ 
stone,  inspector  of  electric  light,  Toronto ;  "  The  Electric 
Current  in  the  Rainy  River  Gk>ld  Mines,"  W.  W.  Hopkins, 
B.Sc.,  C.E.,  etc. ;  "  The  Importance  of  Proper  Methods  of 
Illumination,"  F.  A.  Bowman,  M.A.,  B.K,  New  Qlasgow, 
N.S. ;  "  Economics  in  the  Boiler-Room,"  James  Milne, 
Toronto.  P.  G.  Gossler,  Montreal,  is  also  expected  to  read 
a  paper.  The  social  features  include  trip  around  Mount 
Royal  by  special  Park  and  Island  cars,  afterwards  ascend- 
ing incline  railway  to  the  look-out  point  on  the  mountain  to 
view  the  city  when  illuminated  ;  a  visit  to  Bell  Telephone 
Company's  new  building,  and  to  the  Street  Railway  Com* 
pany's  power-house;  the  power-house  and  works  of  the 
Lachine  Rapids  Hydraulic  anvl  Land  Company  will  also  be 
visited.  On  the  last  day  the  members  will  visit  the  McGill 
University,  the  Royal  Electric  Company's  lighting  station 
and  factory,  and  then  by  special  train  will  visit  the  works  of 
the  Chambly  Manufacturing  Company  at  Chambly. 

Telegraph  Toamament.— The  American  EecMdan 
says  the  Morse  National  Telegraph  Tournament,  which  was 
held  at  the  New  York  Electrical  Exhibition  on  May  14, 
was  excellently  conducted  by  Mr.  Fred  Catlin, 
manager;  Mr.  T.  J.  Smith,  master  of  ceremonies;  and 
Mr.  A.  K  Sink,  timer,  not  a  hitch  occurring  in  die  pio* 
gramme.  The  prizes  amounted  to  £270.  The  champion- 
ship sending  contest  was  won  by  Mr.  W.  M.  Gibson,  who 
sent  254  words  in  five  minutes  with  but  one  error,  Mr. 
F.  L.  Catlin  winning  the  second  prize  on  253^  words  with 
one  error.  Both  these  retoms  break  all  previous  records, 
which  stood  at  248  words,  or  252  words  including  a  record 
not  generally  recogmsed  on  account  of  its  imperfect  Morse 
signals.  In  the  code-sending  class  the  first  prize  was  won 
by  Mr.  G.  W.  Coakling  (345  words  in  five  minutes),  and 
t^e  second  prize  by  Mr.  W.  M.  Gibson  (330  words),  the 
former  breaking  previous  records.  In  the  ladiea'  sending 
class  Miss  J.  McManus  and  Miss  Emma  R.  Yanselow  won 
the  prizes,  the  former  on  230  words  with  €i|^t  erscsciL 
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(cuperior  Morte),  and  the  latter  with  241  worda  and  eight 
errort  (good  Mone).  In  the  230-word  sending  cla&e  the 
prizes  were  won  by  Mr.  Charles  F.  Edney  (233  words^ 
excellent  Morse)  and  Mr,  F,  M,  McClintic  (242  words, 
good  Morse).  The  prizes  in  the  240-word  class  ware  woo 
by  Mr  J,  D*  Hionant  (252  words)  and  F.  M,  McClintic 
(243  words),  Almost  100  contestants  participated  in  the 
tournament  Phonetic  records  in  duplicate  were  made  in 
the  championship  and  code  classes,  which  can  not  only  be 
reproduced  at  any  time  in  the  future  but  multiplied  at  will. 

Society  of  Arts.-^The  council  have  awarded  the 
iociety's  silver  medal  to  the  following  readers  of  papers 
during  the  session  1697-96  :  to  Prof,  James  Douglas,  for 
his  paper  on  the  **  Progress  of  Metallurgy  and  Metal  Mining 
in  America  during  the  last  Hal!  Century " ;  to  Samuel 
Rideal,  D.Sa,  for  his  paper  on  "  The  Purification  of  Sewage 
by  Bacteria  *' ;  to  Captain  B.  F.  S.  Baden-Powell,  for  his 
paper  on  **  Kites  :  their  Theory  and  Practice  "  ;  to  Prof. 
J.  A.  Ewing,  F.K.S.,  for  his  paper  on  "  Lmde's  Method  of 
Producing  Extreme  Cold  and  Liquefying  Air  "  ;  to  Prof. 
Silvanus  P.  Thompson,  F.R.S ,  for  his  paper  on  '*  Tele- 
graphy across  Space  "  ;  to  Miss  Clive-Bayley,  for  her  paper 
OD  **The  Revival  of  tIand-Loom  Weaving";  to  J,  K. 
SUkrley,  for  his  paper  on  "  The  Evolution  of  the  Cycle  "  ; 
to  Herbert  Mills  Birdwood,  C.S.L,  MA.,  LL.D.,  for  his 
paper  on  **  The  Plague  in  Bombay  " ;  to  Henry  Luttman- 
Johnson,  I.C.S.,  for  his  paper  on  **The  F^arthquake  in 
Assam";  to  Sir  Alfred  Comyns  Lyall,  G.C.I.K,  K,C.B.» 
D.C.L,  for  his  paper  on  '*  Chartered  Companies  and 
Colonisation  "  ;  to  Nevile  Lubbock,  for  his  paper  on  **  The 
West  Indies  and  Sugar  Bounties";  to  J.  Hungerford  Pollen, 
for  his  paper  on  "  Renaissance  Woodwork  in  England '' ; 
and  to  Sir  E.  Maunde  Thompson,  K.C.B,,  for  his  paper  on 
"English  Art  in  Illuminated  MSS/'  The  thanks  of  the 
council  were  also  voted  to  the  following  members  of  the 
council :  to  R.  Brudenell  Carter,  F.E.C.S,,  for  his  paper  on 
"Children's  Sight  ^  to  CaptainW.de  W.  Abney.  C.B., 
F.R.S ,  for  his  paper  on  **  Photography  and  Colour  Print- 
ing " ;  and  to  Lewis  Foreman  Day,  for  his  paper  on  **  The 
Making  of  a  Stained'OIatB  Window." 

£leotrold  Oaa,— We  get  from  a  West  Coast  local 
paper  the  following  detaib  of  the  new  "electroid"  gas  as 
installed  on  a  pier  at  a  seaside  health  resort  We  are  told 
that  "  the  trade  name  of  electroid  gas  has  been  adopted 
becauae  the  light  bold  a  middle  place  between  the  electric 
arc  light  and  the  incandescent  system.  In  colour  it  differs 
alike  from  the  bluish  cast  of  the  former  and  the  yellowish 
hue  of  the  latter,  being  a  pure  white.  It  is  claimed  for 
electroid  gas  that  it  is  a  perfectly  steady  light,  exceedingly 
brilliant,  and  of  great  diffusive  powers.  One  of  the  great 
features  of  this  system  is  the  almost  inGniie  number  of 
purposes  to  which  it  is  readily  applicable.  The  apparatus, 
which  is  very  small  and  easily  movable,  is  just  the  thing 
for  shooting  boxes,  fairs,  gaks,  and  out-of^he  way  hamleU 
and  villages.  It  im  all  this,  and  something  more.  larger 
districts  and  towns  can  be  supplied  with  electroid  gas  at 
the  shortest  notice  either  from  a  larger  apparatus  or  from 
a  number  of  smaller  ones.  On  the  West-End  Pier  the  lights 
from  ISO  lamps  have  been  kept  going  by  the  aid  of  a 
meehatiism  small  enough  to  be  contained  in  one  of  the 
kioskt  at  the  side  of  the  pier  deck.  A  special  feature  of 
the  new  gaa  is  the  simplicity  of  the  mode  of  production. 
The  generation  of  the  gas  is  purely  automatic,  even  the 
larger  sises  requiring  merely  halfan-hour^s  attention  a  day 
for  oluu^ng  and  drawing  off  the  waste,  both  of  which 
cqwratioiii  may  be  done  without  so  much  as  soiling  the 
haada.''  Readbg  betwten  the  lines  we  hare  little  hesita- 
tion in  saying  that  the  Wes^EndPior  in  question  is  lighted 
by  acetylene  gaa,  and  th<it  the  enterprising  inventors  of  the 
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electroid  gaa  have  invented  oothing  bul  lk«  iwt  94 
if  they  can  get  paid  for  the  use  of  the  iiaiii%  lo  mck  ili 
better  for  them.     The  disadvantages  o{  acitf  Ifioe  sn  hifi 

well  in  the  background. 

The  Working  of  the  Light  RaUwAjr*  4«l-la 
the  House  of  Commons  last  week  Mr.  UmMU  aalcal  At 
President  of  the  Board  of  Trade  whethtr  ll»  Board  wv 
favourably  considering  and  approvbg  tlie  orden  oi  iki 
Light  Railway  Commissioners  for  the  eooitractm  of 
tramways  in  purely  urban  districts  undor  the  U^ 
Railways  Act  of  1896,  which  was  intaodod  for  tha  rsU 
of  agricultural  districU ;  whether  the  (ael  had 
sidered  that  the  powers  of  purchase  by  local 
under  this  Act  were  not  nearly  so  favourable  to  thm 
as  the  powers  of  purch-ise  under  the  Tramwajs  Ad  rf 
1870 ;  whether,  in  particular,  his  attenttoo  had  lieoo  oJkl 
to  a  scheme  promoted  by  the  Metropolitan  Trmmwrnys  aad 
Omnibus  Company,  Limited,  for  the  conttractaoa  of  •hethi 
tramways  in  the  purely  urban  districts  of  North  Loodaa, 
and  in  connection  with  the  North  MctropoUtaa  IfMi^ 
way  system  under  the  Light  Rtjlwaya  Aet  of  10M; 
and  whether  the  Light  Railways 
posed  to  sanction  such  a  scheme^  Mr.  RkcUi^  is 
reply,  said  that  there  was  nothing  io  the  Act  l» 
prevent  consideration  by  the  Board  of  Trado  of  E^ 
railway  schemes  for  urban  district^  and  thai  the  14^ 
Railway  Commission  had  ample  authority  in 
powers  of  purchase.  The  Commission  had  tho 
scheme  referred  to  under  consideration  ;  but  he 
a  position  to  say  what  steps  they  proposed  to  take 
are  glad  to  see  by  the  above  answer  ihat  the  powaci  ol  the 
Light  Railway  Commissioners  are  not  to  be  rcatrtclid.  la 
tramway  c|uestions  the  cry  against  monopoUi 
vast  amount  of  harm,  as  many  municipal  bodiM  o 
by  their  action  consider  no  tramway  (adliuet  AooU  hi 
granted  in  their  districU.  They  starve  the  exiitiiig  Itoiatf 
the  enforcement  of  the  Tramway  Act,  and  tako  i 
themselves  to  provide  travelling  facilities  for  Iho 
We  should  like  to  see  the  Quaker's  advice  to  hia  m 
phrased  as  follows,  and  drummed  into  the  hoida  of  mt 
county  and  town  councils:  " Oet  electric  traiaa, 
owned  if  you  can,  but  by  all  means  get  them.'* 

EDgUsh  Tramwaya— Mr.  E.  F.  Veaey  Kooi^  MP^  haatj 

contributed  a  series  of  articles  to  the  ZMIjp  Mmt  on 
ho  calls  the  national  calamity  of  our  defidiodoa  ia 
tramway  work.  As  regarda  London,  ha  Htyt  lhat  at 
the  position  is  this  :  The  County  Council  (1)  will  not 
any  existing  company  to  make  any  eUaoaioita  ;  (8)  w 
allow  any  existing  line  to  be  eleetrically  eqttqipid ;  (1 
not  allow  any  new  com|)aniee  to  make  liiiaa  eltW 
the  Tramway  Act  or  the  Light  iCailway  Act ;  and  (4)  caaaol 
make  any  new  lines  for  iUelf,  for  it  find^  itedf  everjwhtn 
blocked  by  the  opposition  of  the  local  authoritm.  Uja 
load  authorities  are  actuated  by  precisely  the  sum  f( 
which  actuate  the  two  parties  on  the  CounciL  Tho 
vestrymen  think  the  roada  wouhl  be  maeh  mmt 
on  if  there  were  no  trmmwayi  at  all  Th« 
vestrymen  have  heard  to  much  about  Iha  tail 
which  tramway  undertakings  may  yield  to  the  nsoi 
that  they  will  not  ''give  up  their  roads'"  In  aojpoaa 
without  the  vestry  being  well  paid  for  {l  Laadoa 
is,  he  says,  only  an  extreme  caaeu  The  Mae  aost  of 
opposition  is  met  everywhere.  The  Prograsaifaa  are  ^aialy 
anxious  to  keep  the  streets  free  from  *^ 
forget  that  the  main  object  of  roads  is^aa 
munication  ;  that  the  electrie  car  is  the 
quickest  means  of  commanicatioa  ;  thai 
are  laid,  the  only  people  who  can  gel  i|tddi 
by  the  roads  are  those  if  ho  can  affofd  eihs 
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Thia  is  correct  in  the  main,  but  when  Mr.  Vesey  Knox 
pointed  out  our  manufacturers'  faults,  he  got  into  trouble 
through  want  of  knowledge,  as  a  correspondent  shows 
in  correction  of  the  statement  that  the  equipment  for  the 
Waterloo  and  City  Railway  is  coming  from  America.  The 
boilers  were  manufactured  at  Colchester,  the  engines  at 
Birmingham,  and  the  dynamos,  motors,  and  switch-gear  at 
Woolwich,  the  only  part  of  the  equipment  coming  from 
America  being  the  cars.  He  also  calls  attention  to  the 
fact  that  the  City  and  South  London  Railway,  the  Liver- 
pool Overhead  Railway,  the  Douglas  and  Laxoy  Railway, 
the  Snaefell  Mountain  Railway,  the  Stockholm  and  Djurs- 
holm  Railway,  and  the  Blackpool  and  Fleetwood  Tramway 
were  all  equipped  with  English  plant. 

Royal  Meteoroloffioal  Society. —  The  monthly 
meetiag  of  this  society  was  held  on  Wednesday  after- 
noon, the  15th  inst,  at  the  rooms  of  the  Royal  Astro- 
nomical Society,  Burlington  House,  Mr.  F.  C.  Bayard, 
LL.M.,  president,  in  the  chair.  A  paper  by  Mr.  R.  C. 
Mossman,  F.R.S.E.,  was  read  on  the  "  Frequency  of  Non- 
Instarumental  Meteorological  Phenomena  in  London  with 
Different  Winds  from  1763-1897."  In  previous  papers  the 
author  has  discussed  the  secular  and  seasonal  variation  of 
various  phenomena,  and  be  now  gives  the  results  of  an 
analysis  of  the  direction  of  the  surface  winds  observed 
during  the  occurrence  of  snow,  hail,  gales,  thunderstorms, 
lightning,  fog,  and  aurora.  Snow  is  of  most  frequent 
occurrence  with  north  and  east  winds,  and  least  common 
with  south-west  winds.  Hail  showers  occur  most  often 
with  west^  north-west^  and  north  winds.  Gales  are  most 
frequent  with  west  and  south  winds.  The  greatest  number 
of  both  summer  and  winter  thunderstorms  occurs  with  west 
winds,  although  the  values  in  summer  are  high  with  east, 
south-east)  and  west  winds.  The  greatest  number  of  fogs  are 
recorded  on  calm  days,  closely  followed  by  days  on  which  the 
wind  blew  from  the  east.  A  paper  by  Mr.  A.  L.  Rotch  was 
also  read  on  "  The  Exploration  of  the  Free  Air  by  Means  of 
Kites  at  Blue  Hill  Observatory,  Mass.,  U.S.A."  After 
giving  a  brief  account  of  the  use  of  kites  for  scientific 
purposes  from  1740  to  the  present  time,  the  author 
described  the  various  forms  of  kites  which  have  been 
employed  at  Blue  Hill  Observatory — viz.,  the  Eddy  or 
Malay  tailless  kite ;  the  Hargrave  cellular  or  box  kite ;  and 
the  Lamson  asrocurve  kite.  The  highest  flight  was  on 
Oct.  15,  1807,  when  by  means  of  four  kites  having  a 
combined  lifting  surface  of  150  square  feet,  the  meteoro- 
graph at  the  end  of  20,100ft.  of  wire  was  raised  vertically 
11,080ft.  above  the  bill.  About  200  records  from  kites 
have  been  obtained  in  the  free  air  at  heights  from  100ft. 
to  11,000ft.  in  all  kinds  of  weather.  Mr.  Rotch  maintains 
that  the  kite  can  be  made  of  the  greatest  importance  for 
meteorological  investigation.  At  the  recent  meeting  of  the 
International  Aeronautical  Committee  at  Strassburg  it  was 
recommended  that  all  central  observatories  should  employ 
kites  as  being  of  prime  importance  for  the  advancement  of 
meteorological  knowledge. 

Sew  Oasos. — ^A  further  communication  of  great  interest^ 
says  the  Times,  on  the  occurrence  of  hitherto  unsuspected 
elements  in  the  atmosphere  was  made  to  the  Royal  Society 
on  Thursday  last  week  by  Prof.  Ramsay  and  Mr.  Travers. 
Since  the  discovery  of  argon  it  has  always  been  a  question 
whether  the  gas  isolated  by  Lord  Rayleigh  and  Prof. 
Ramsay  was  in  reality  a  single  uniform  substance,  a  point 
which  was  very  difficult  to  settle  owing  to  the  impossibility 
of  applying  any  ordinary  chemical  test.  Moreover,  as  the 
molecular  weight  of  helium — which  shares  with  argon  the 
peculiarity  of  being  an  entirely  inert  element — is  four, 
whilst  that  of  argon  is  almost  40,  it  appeared  probable  that 
an  element  of  intermediate  molecular  weight  remained  to  be 


discovered.  Prof.  Ramsay  and  Mr.  Travers  have  therefore 
prepared  a  large  quantity  of  "argon"  from  atmospheric 
nitrogen,  separating  this  latter  gas  by  means  of  magnesium, 
and  having  liquefied  it  by  cooling  with  liquid  air,  they  have 
then  fractionally  distilled  the  product.  The  first  portion, 
consisting  of  lees  than  100  cubic  centimetres,  distilled  off 
from  the  liquid  obtained  by  condensing  18  litres  of  argon, 
was  found  to  have  a  density  of  about  13  instead  of  20, 
which  is  that  of  argon;  and  its  spectrum  differed  from 
that  of  the  known  gases,  a  yellow  line,  less  refrangible 
than  those  characteristic  of  helium  and  crypton,  being 
especially  prominent.  On  continuing  the  distillation, 
after  nearly  the  whole  of  the  liquid  argon  had 
evaporated,  a  solid  was  obtained,  which  only  slowly 
volatilised.  The  gas  into  which  this  solid  was  con- 
verted was  found  to  be  of  practically  the  same  density 
as  argon,  but  its  spectrum  was  altogether  different  and 
peculiar,  consisting  for  the  most  part  of  bands,  not  of 
lines.  It  is  proposed  to  call  the  lighter  element  Neon,  and 
that  derived  from  the  solid  Metargon.  These  observations, 
as  well  as  those  on  crypton  communicated  to  the  society 
last  week,  must  obviously  be  regarded  as  but  indications  of 
the  presence  in  various  minute  proportions  of  a  variety  of 
new  substances,  probably  all  elements,  in  the  atmosphere. 
Further  development  of  the  investigations  will  be  awaited 
with  interest.  The  success  which  has  thus  far  been 
obtained  is  striking  proof  of  the  great  value  of  the  new 
engine  of  research  which  liquid  air  affords,  especially  as 
diffusion  experiments  had  failed  to  afford  any  evidence  of 
the  presence  of  such  substances  in  our  air. 

Trial  of  Motor- Vans.  —  The  Royal  Agricultural 
Society  has  been  holding  at  Birmingham  trials  of  heavy 
motor-driven  vehicles  over  heavy  roads,  details  of  which  we 
extract  from  the  Times :  Due  to  a  series  of  accidents,  the 
only  competitor  left  in  the  one-ton  class  was  the  covered 
van  sent  by  the  Daimler  Motor  Company.  This  vehicle 
did  extremely  well.  It  is  propelled  by  a  Daimler  motor, 
and  light  oil  or  petrole  is  used.  There  are  four  speeds  of 
driving.  The  engine  runs  at  700  revolutions  a  minute, 
and  as  the  driving  wheels,  which  have  rubber  tyres,  are 
3ft.  3in.  in  diameter,  the  engine  is  naturally  geared  down 
even  at  the  highest  speeds.  The  engine  is  on  the  Otto 
cycle.  The  van  is  very  neat  in  appearance  and  well  adapted 
for  carrying  light  goods.  Turning  to  the  three-ton  class, 
the  Steam  Carriage  and  Wagon  Company's  vehicle  is  the 
same  as  was  entered,  though  at  a  lighter  load,  for  the  recent 
Liverpool  trials.  It  is  a  four-wheeled  open  lorry,  with  a 
driving  cab  in  front.  It  is  steam-propelled,  having  an 
ordinary  two-cylinder  compound  engin  e  and  a  coal-fired  water- 
tube  boiler  of  the  Thornycroft  type.  No  provision  is  made 
for  change  of  speed.  The  Ley  land  van  is  also  steam-driven, 
having  a  pair  of  vertical  inverted  engines  and  a  vertical 
fire-tube  boiler,  which  is  fired  by  liquid  fuel.  It  has 
three  changes  of  speed,  driving  first  by  spur  gearing  and 
then  by  chain-gear  on  to  the  road  wheels.  On  the  first  day — 
Monday  (the  13th  inst.) — a  short  run  of  about  13}  miles  was 
successfully  made  by  the  Daimler,  Leyland,  and  Chiswick 
vans.  On  Tuesday  the  crucial  trial  took  place  over  an 
approximately  50-mile  course  through  a  very  hilly  country. 
The  results  of  the  trials  were  encouraging.  The  Daimler 
van  took  its  load  of  one  ton  over  the  stiff  Warwickshire 
hills  without  mishap  or  hindrance  throughout  the  day  and 
at  high  speed.  Could  the  pungent  vapour  from  the  exhaust 
be  done  away  with,  there  would  be  no  objection  to  the  use 
of  such  vehicles  on  public  roads.  The  Leyland  van — the 
same  which  broke  down  through  wheel  troubles  at  the 
Liverpool  trials — also  carried  its  load  well,  mounting  the 
steep  hill  out  of  Atherstone,  which  we  estimated  at  1  in 
12  in  parts,  without  a  check.    The  Chiswick  van  was  not 
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quite  80  successful  at  this  point,  and  was  some  time  before 
it  reached  the  summit.  Later  on  it  was  stopped  when 
mounting  another  steep  hill.  This  vehicle  was  overloaded 
for  the  exceptionally  trying  roads.  The  trials  were  under 
the  direction  of  Mr.  F.  S.  Courtney,  the  consulting  engi- 
neer to  the  Royal  Agricultural  Society.  Prof.  Unwin,  Mr. 
Bryan  Donkin,  and  Mr.  F.  W.  Webb  were  the  judges. 
Their  report  will  be  issued  shortly. 

The  Telephone  Bnqalry.— Sir  James  Fergusson's 
evidence  before  the  Select  Committee  last  week  was  most 
pertinent  on  the  vexed  question  as  to  what  the  Govern- 
ment promised  in  1892.  It  will  be  remembered  that  the 
Bill  authorising  the  Government  to  take  over  the  trunk 
wires  from  the  National  Telephone  Company  was  signed 
by  Sir  James  Forgusson  the  very  day  the  Government 
resigned  office.  Sir  James  explained  that  this  Bill  was  sent 
to  a  Select  Committee,  under  the  chairmanship  of  Mr. 
ShawLefevrr,  and  was  subsequently  passed  into  law.  The 
details  given  by  previous  witnesses  as  to  the  agreement 
entered  into  between  the  Post  Office  and  the  National 
Company,  by  which  this  Bill  was  given  effect  to,  were,  in 
the  main,  correct.  The  Chancellor  of  the  Exchequer  was 
fully  aware  of  the  terms  of  this  agreement,  and  had  even 
discussed  it  wiih  the  chairman  of  the  company.  It  was 
not  correct  to  say  that  he  hnd  signed  the  document  with- 
out due  consideration,  as  he  had  explained  the  details  of 
the  agreement  in  a  speech  he  delivered  in  the  House  of 
Commons  on  March  22,  1892.  The  Chairman  of  the 
Select  Committee  pointed  out  that  the  heads  of  the  agree- 
ment were  only  signed  on  the  day  the  Government 
quitted  office,  and  asked  whether  they  were  fully  known 
to  the  (Government.  Witness,  in  reply,  said  that  his 
honour  was  at  stake  in  the  matter,  but  he  could 
assure  the  committee  that  nothing  was  signed  and 
nothing  was  said  which  had  not  been  fully  considered 
and  publicly  announced  months  previously.  The  sug- 
gestion that  be  had  entered  into  a  secret  understanding 
with  Mr.  Forbes,  who  represented  the  company  on  this 
occasion,  was  absolutely  incorrect  All  he  had  done  was 
to  state  that  no  doubt  the  Post  Office  would  be  disposed 
to  favourably  consider  any  application  the  company  might 
make  for  the  enlargement  of  the  telephonic  areas.  He 
made  no  definite  promise,  and  left  the  matter  entirely 
in  the  hands  of  the  postal  authorities  for  the  time  being. 
The  Chairman  said  that  he  was  very  anxious  to  clear 
tip  this  matter.  Up  to  the  present  the  Post  Office  had 
evidently  felt  bound  by  Sir  James  Fergusson's  promise,  and 
had  very  materially  altered  the  telephone  areas  as  fixed  in 
1892.  He  wished  to  make  quite  certain  that  the  verbal 
assurance  did  not  go  any  further  than  he  had  said. 
Sir  James  Fergusson,  in  reply,  assured  the  committee 
that  the  spirit  of  his  promise  went  no  further,  but  the 
letter  of  it  might  have  done  so.  He  believed  bis  exact 
words  were,  "  You  may  bo  quite  sure  tbe  Post  Office  will 
come  to  reasonable  terms  about  the  areas."  There  was 
DO  record  of  this  assurance,  and,  therefore,  future  Post- 
master-Generals would  not  be  able  to  consult  it  before 
deciding  on  an  application  of  the  company.  But,  as  a 
matter  of  fact,  the  policy  of  one  Government  was,  in  the 
departments,  always  adopted  by  the  next.  He  did  not 
remember  whether  tbe  Chancellor  of  the  Exchequer  was 
aware  of  this  verbal  assurance  or  not.  It  was  with  the 
idea  in  bis  mind  that  the  Post  Office  would  probably  take 
over  the  telephone  service  that  he  bad  signed  the  1892  agree- 
ment. At  DO  time  during  the  negotiations  with  the  company 
had  any  promise,  verbal  or  otherwise,  been  given  that 
competition  should  be  discouraged.  Pressed  on  this  point 
by  Mr.  Bartley,  be  said  that  he  would  not  be  quite  sure, 
but  that  was  his  impression.   Certainly  he  had  said  nothing 


which  would  cause  any  subsequent  Poetmaster-Oeoenl  to 
commit  a  breach  of  faith  by  granting  liceoMa  or  permittiiig 
additional  telephone  services.  He  bad,  he  remembered, 
discussed  the  matter  with  Mr.  Forbes,  who  aaked  for  ai 
assurance  that  competition  should  be  diseoarmged,  bat  be 
had  told  him  that  it  was  quite  impoesible  to  enter  into  aaj 
such  undertaking,  as  neither  the  Government  nor  tbe  Houm 
of  Commons  would  ever  consider  such  a  propoeal  for  a 
moment 

The  Conversailone. — The  largest  gathering  on  record 
of  members  and  associates  of  the  Institution  of  Electrical 
Engineers  took  place  last  Thursday  week  at  the  Xaiunl 
History  Museum.  The  pleasure  of  seeing  fdlow-memben 
had  become  somewhat  dulled  by  the  frequent  businen 
meetings  held  during  the  past  two  months  but  on  thii 
occasion  the  attraction  was  the  presence  of  the  ladies.  Those 
who  were  unfortunate  enough  not  to  have  a  lady  to  bhog 
consoled  themselves  by  getting  introductions  from  thoie 
who  bad  escorts.  These  unattached  atoms  were,  however, 
spared  the  herculean  task  of  getting  refreshmenta  for  the 
fair  ones.  This  task  towards  the  end  of  the  evening  became 
an  impossibility,  and  the  Uck  of  suitable  catering  and 
waiting  was  the  only  hitch  in  the  otherwise  perfect  arrange- 
ments. The  large  entrance  hall  and  the  stairs  and  corridors 
alone  made  most  pleasant  promenades,  and  in  spite  of  tbe 
numbers  no  part  was  unpleasantly  crowded.  Amongst 
those  present  we  saw  the  following  noted  personages  :  Mr. 
J.  W.  Swan,  F.R  S.  (president).  Prof.  W.  G.  Adams.  F.RS, 
Mr.  G.  L.  Addenbrooke,  Mr.  J.  F.  Albright,  Mr.  L. 
Andrews,  Prof.  W.  E.  Ayrton,  F.RS.,  Sir  R  Baker, 
K.C.M.G.,  F.RS ,  Mr.  Shelford  BidweU,  F.R&,  Sir  A.  R. 
Binnie,  Mr.  M.  Blumbach,  Mr.  S.  L.  Brunton,  Prof.  Capper, 
Prof.  C.  A.  Carus-Wilson,  His  Excellency  the  Chiness 
Minister,  Mr.  Latimer  Clark,  F.R.S.,  Mr.  Dugald  Clerk, 
Prof.  F.  Clowes,  F.RS.,  Mr.  S.  Cuwper  Coles,  CapCaia 
E.  W.  Creak,  RN.,  F.RS.,  Mr.  R.  E.  Crompton,  Sir 
William  Crookes,  F.RS.,  Sir  A.  Durston,  K.C.R,  Mr.  H. 
Edmunds,  Prof.  Egaroff,  Mr.  S.  Evershed,  Mr.  C  K  Pagan, 
Mr.  W.  P.  J.  Fawcus,  General  Festing,  C.B.,  F.R.a,  Prof. 
G.  F.  Fitzgerald,  F.RS.,  Sir  W.  H.  Flower,  K.C.R, 
F.R  S.,  Prof.  George  Forbes,  F.R  S ,  Prof.  G.  Carey  Foster, 
F.RS.,  Sir  E.  Frankland,  K.C.B.,  F.RS.,  Mr.  E.  Garcke, 
Dr.  W.  Garnett,  Dr.  J.  H.  Gladstone,  F.R.S.,  Mr.  W.  T. 
Goolden,  M.  Gyeorguiewsky,  Prof.  F.  L.  V.  Harcourr, 
F.RS.,  General  Sir  R  Harrison,  K.C.B.  (inspector-general 
of  fortifications),  Admiral  Lord  John  Hay,  Prof.  O. 
Henrici,  F.RS ,  Dr.  E  Hopkinson,  Prof.  W.  IL  Hudson, 
Prof.  D.  E.  Hughes,  F.RS.,  Mr.  Holman  Hunt,  Urd 
Kelvin,  G.C.V.O.,  F.R.S.,  Prof.  A.  B.  W.  Kennedy. 
F.RS.,  Lord  Loch,  G.C.B ,  Sir  Philip  Magnus,  Mr.  W.  G. 
McMillan  (secretary),  Sir  Henry  Blance,  CLE.,  M<&jor- 
General  J.  Mann,  RK,  Master  of  the  Saddlers*  Company, 
Master  of  the  Salters'  Company,  Mr.  IL  S.  Maxim, 
Mr.  H.  W.  Miller,  Sir  S.  MonUgue,  Mr.  W.  M. 
Mordey,  Mr.  S.  Morse,  Mr.  Kenric  R  Murray,  Sir 
Hugh  Owen,  K.C.B.,  Major  Flood  Page,  Sir  W.  Peace, 
K.C.M.G.,  Dr.  W.  H.  Perkin,  F.RS.,  Prof.  J.  Perry,  F.R  S., 
Mr.  J.  Denison  Pender,  Mr.  W.  H.  Preece,  C.R,  F.i:S. 
(president  Institution  of  Civil  Engineers),  Sir  A.  Ramsay, 
Dr.  W.  Ramsay,  F.RS.,  Mr.  J.  S.  Raworth,  the  Rev.  A. 
Robertson,  Sir  E.  M.  Shaw,  K.C.B.,  Mr.  Dane  Sinclair, 
Prof.  R  H.  ;Smitb,  Madame  Antoinette  Sterling,  Mr. 
James  Swinburne,  Mr.  Cameron  Swan,  Sir  D.  Tennant, 
Prof.  S.  P.  Thompson,  F.R.S.,  Dr.  T.  R  Thorpe,  the  Ber. 
Dr.  Wace,  Prof.  R.  M.  Walmesley,  Mr.  F.  H.  Webh, 
General  C.  E.  Webber,  C.B.,  Mr.  R  W.  Weekes,  Mr. 
Henry  Wilde,  F.RS.  (hon.  member),  Sir  E.  L.  Williams, 
Mr.  J.  Wimshurst,  F.RS.,  Mr.  Edward  Woods^  Sir  U. 
Trueman  Wood,  Mr.  C.  H.  Woidingbam. 
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THE  WAKEFIELD  ELECTRICITY  WORKS. 


The  city  of  Wakefield  ia  the  latest  recruit  to  the  ranks  of 
the  69  municipal  authorities  who  already  control  their  own 
electric  light  works,  and  we  here  offer  our  hearty  congratu- 
lationa  to  its  citizens. 

The  ceremony  of  opening  the  works,  at  which  we  were 
present  through  the  Invitation  of  the  chairman  of  the 
Electric  Lighting  Committee  (Councillor  Wigham)  and  the 


MB.  A.  W.  STANFULD,  MAYOR  OF  WAKIFULD. 

consulting  enrineer  of  the  works  (Mr.  Eobert  Hammond, 
M.LEJL),  todc  place  on  the  Wednesday  of  last  week,  and 
a  very  interesting  function  it  proved  to  be.  The  proceed- 
ings were  timed  for  four  o'clock,  but  we  arrived  at  Calder 
Ydie,  where  the  electricity  works  are  situated,  before  that 
hour,  and  took  the  opportunity  afforded  us  to  make  a  tour 
'of  inspection  of  the  works  under  the  guidance  of  Mr. 
J.  K.  Brydges,  the  resident  electrical  engineer.  Order  and 
cleanliness  prevaOed  on  every  band  as  befitted  the  occasion, 
and  by  the  time  our  inspection  was  completed  a  goodly 


MR.  F.  H,  WMHAM,  RIBIDSHT  BHOINIBB. 

Dumber  of  guests  were  present^  and  the  contractor's  repre 
sentativea  were  having  a  busy  time  of  it  initiating  the  lay 
mind  into  the  mysteries  of  the  working  of  their  plant.  So 
also  was  Mr.  Hammond,  who  had  his  coat  off  to  it,  con- 
spicuous in  immaculate  white  shirt  and  with  finger  in 
waistcoat^  gliding  here,  there,  and  everywhere  with  critical 
eye,  having  everything  put  to  rights  in  anticipation  of 
what  waa  to  follow. 

The  hoar  for  the  ceremony  was  now  at  hand,  and  when 
^e  members  of  the  Corporation  and  invited  guests  who 


had  strayed  into  the  various  rooms  of  the  works  for  the 
purpose  of  a  preliminary  inspection  had  been  gathered 
together,  Mr.  Hammond,  in  accordance  with  the  pro- 
gramme, proceeded  to  explain  in  detail  the  why  and  the 
wherefore  of  the  plant  in  the  works  to  the  assembly, 
beginning  at  the  boiler-house  and  ending  in  the  engine- 
room.  He  went  about  his  task  in  a  manner  such  as  only 
one  who  has  been  responsible  for  the  carrying  out  of  the 
works  can  do,  his  remarks  being  occasionally  tinged  with 
a  humour  highly  entertaining,  as  with  pardonable  pride  he 


MR.  C.  J.  HUDSON,  TOWN  CLBRK,  WAKKFIBLD. 

touched  upon  the  uses  of  one  interesting  piece  of  mechanism 
or  another  in  connection  with  the  undertaking. 
It  was  now  the  turn  of  Councillor  Wigham 
the  attention  of  the  assembly,  and  all  were 
around  the  crimson-covered  dais,  upon  which  the 
the  other  elected  speakers  had  taken  their  stand. 
Wigham  began  by  explaining  step  by  step  the  events  which 
had  led  up  to  the  completion  of  the  electric  lighting  scheme. 
He  went  on  to  say  that  in  November,  1893,  a  committee 
was  appointed  to  take  steps  to  obtain  a  provisional  order 


to  engage 
gathered 
'  kyor  and 

Councillor 


MR.  ROBERT  HAMMOND,  CONSOLTmO  BNGIHBBR  TO  THB 
WAKBFIBLD  CORPORATION. 

but  nothing  of  any  great  moment  was  done  until  in  1895  a 
deputation  went  round  to  different  parts  of  the  kingdom 
inspecting  electric  light  works,  and  the  Council  were  ulti- 
mately recommended  to  adopt  the  electric  light.  Mr. 
Hammond,  consulting  engineer,  was  next  called  upon  to 
advise  the  Corporation  as  to  the  most  suitable  means 
of  carrying  out  the  undertaking.  A  Local  Grovernment 
Board  enquiry  was  subsequently  held,  and  sanction  for 
the  borrowing  of  £25,000  was  given  in  March,  1896. 
After  alluding  to  the  difficulty  experienced  in  the  sinking 
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of  the  chimney  shaft,  the  speaker  said  that  it  was  in 
October,  1897,  that  Alderiuan  Sherwood,  the  then  chairman 
of  the  Electric  Lighting  Committee,  bad  the  Batisfaction  of 
going  to  the  top  of  the  chimney  and  laying  the  last  brick — 
a  remark  which  was  received  with  much  merriment.  A 
dispute  with  the  engineer  was  responsible  for  the  delay  of 
nearly  12  months,  but  now;  when  tbey  looked  around  them 
and  saw  matters  so  far  advanced,  and  took  into  considera- 
tion the  trials  they  bad  had  to  go  through^  he  thought  that 
Messrs,  Fowler,  the  contnictora  for  the  engines  and  alter- 
nators, had  done  well.  Having  paid  a  tribute  to  that  firm 
for  the  efiiciency  of  the  engines,  he  called  upon  the  Mayor 
(A.  W.  Stanfield,  Esq.),  who  during  the  past  year  had  been 
the  chief  magistrate  of  Wakefield,  on  another  auspicious 
occasion — viz.,  the  celebration  of  the  jubilee  of  the  city — 
and  congratulated  him  upon  having  the  privilege  of  opening 
such  an  undertaking  in  the  same  year  as  the  city's  jubilee 
was  celebrated. 

The  Mayor,  in  declaring  the  works  formally  open  for 
the  regular  supply  of  electricity  to  the  city,  expressed  the 
pleasure  it  gave  him  to  be  present  and  witness  the  com- 
pletion of  the  lighting  labours  of  the  Corporation  to 
establish  the  electric  light  for  the  city  of  Wakefield.  He 
ventured  to  think  that  the  committee  and  all  concerned 
were  amply  repaid  that  day  for  their  exertions,  and  this 
was  an  occasion  upon  which  they  might  all  congratulate 
themselves,  because  from  that  day  tbey  bad  the  privilege 
of  taking  into  their  houses  one  of  the  marvels  of  modern 
science — the  electric  light.  He  thought  the  Corporation 
in  adopting  the  electric  light  had  taken  a  step  in  the  nght 
direction,  and  he  could  not  speak  in  terms  of  too  strong 
recommendation  of  such  light,  and  urged  them  to  take  the 
electric  light  into  their  houses  at  once,  especially  into  the 
rooms  in  which  they  lived.  His  Worship  then  declared 
the  works  open  amid  loud  applause,  and  the  engines  were 
set  in  motion  at  his  command. 

A  hearty  vote  of  thanks  having  been  accorded  to  the 
Mayor  for  performin^^  the  opening  ceremony,  on  the  motion 
of  Councillor  WiGKAM,  seconded  by  Councilior  Fallas  (the 
deputy  chairman  of  the  Electric  Lighting  Committee),  the 
assembly  were  invited  by  the  contractors  to  partake  of 
light  refreshment  in  a  room  adjoining  the  engine-room.  It 
was  a  sultry  day,  and  one  may  be  sure  the  invitation  was 
very  welcome  and  obeyed  with  alacrity,  and  the  forethought 
of  the  contractors  was  highly  appreciated,  as  indicated  by 
the  manner  in  which  the  sandwiches,  etc.,  disappeared. 
Everybody  now  took  the  opportunity  to  l>ecome  acquainted 
wi^h  everybody  else,  and,  after  the  inner  man  had  been 
refreshed,  the  toaat  list  in  the  order  given  in  the  programme 
wai  gone  through,  the  chairman  of  the  committee,  of  course, 
acting  as  chairman  in  this  instance. 

Mr.  H.  Whitk  {president  of  the  Wakefield  Tradesmen's 
Association),  in  proposing  the  toast  of  the  day,  ^*  Success 
to  the  Undertaking, '  thanked  Councillor  Wigham  and  the 
committee,  on  behalf  of  the  association,  for  kindly  inviting 
him  to  be  present,  and  the  association  appreciated  the 
invitation  because  they  felt  that  the  Corporation  realised 
that  their  work  and  interests  were  identical,  and  the 
association,  like  the  Corporation,  believed  in  the  promotion 
of  anything  conducive  to  the  welfare  of  the  city.  The 
committee  had  just  reason  to  feel  pleased  that  their  work 
had  been  completed.  The  city  of  Wakefield  had  long 
needed  reformation  in  lighting,  and  the  electric  light  was 
a  long-felt  want.  He  felt  sure  that  if  the  Corporation 
could  only  see  their  way  to  reduce  the  price,  the  number  of 
consumers  would  be  increased.  At  Bradford  the  lamps 
were  supplied  gratis,  and  at  Blackpool  the  meter  rents 
were  abolished.  Many  times  it  bad  been  suggested  that 
the  Wakefield  people  should  approach  the  gas  company 
and  ask  them  to  reduce  the  rents  of  the  meters.  He  hoped 
that  Wakefield  would  not  be  behind  other  corporations  in 
making  concessions.  He  had  great  pleasure  in  submitting 
the  toast  (with  which  he  coupled  the  name  of  Councillor 
Wigham),  and  hoped  the  electric  light  would  have  a 
•Qcceesful  future.     The  toast  was  heartily  drunk. 

CounciUor  Wir;MAM,  in  rising  to  respond,  was  greeted 
with  hearty  applause.  He  remarked,  with  regard  to  the 
price — vis.,  6cl.  per  unit — that  he  did  not  think  that  for  a 
Degianiog  was  at  all  Qnreaaonable.  He  did  not  think  there 
was  a  tnidesoan  in  that  room  who  was  in  the  habit  of 


getting  discount  who  would  say  that  bn  coiild  aol  9^^\ 

from  the  Corporation  if  he  only  took  a  sufficieiit  ^fn  ^| 
justify  that  discount.     The  Corporation,  he  felt  sarf ,  J 
do  anything  they  could  to  make  the  scbftflM  »  < 
success.     The  Corporation  desired  to  do  tiM  1 
public  generally,  and  there  was  not  the  sltghtatt  dool 
if  the  demand  justified  a  decrease  of  the  pric^e  lk«y 
decrease  it  immediately. 

Councillor  Fallas,  in  giving  "The  Conialtinf 
and  the  Contractors,"  remarked  that  as  regardsn  Mel 
Flaramond  personally— well,  they  had  teen  htm,  mud  liit| 
was  a  great  thing,  and,  further,  they  had  heard  hioi.  ^"^J 
wefe  quite  satisfied  in  their  own  minds  thai  tbqf  hiilj' 
right  roan  in  the  right  place.  They  were  all  i»'  * 
him  for  the  good  way  in  which  he  had  served  ll 
the  beginning  of  the  work  to  the  completion  of  it 
to  the  contractors,  they  had  acted  justly  with  th^< 
and  had  met  the  committee  in  every  way  they  eookL 
felt  sure  they  had  had  the  best  men  that  oouJd  \m  h 
Tbey  had  done  their  work  in  a  creditable  manticr,  aad  lt| 
the  entire  satisfaction  of  the  Electric  Lighting  Coniiattlifc 

Mr.  Hammond,  responding  to  the  toast,  thankad 
for  the  hearty  manner  in  which  the  toast  had  1 
and  went  on  to  say  that  out  of  the  45  works  in 
construction  in  this  country  40  were  in  the  handa  of 
jiuthorities,  and  only  five  belonged  to  compaDia^ 
of  13  millions  at  present  invested  in  thia  partiad 
business  seven  millions  were  in  companies,  p«rtkllhcl]r  I 
big  London  ones,  while  the  remainder  waa conirollad  toll 
authorities.     The  price  per  unit  could  noit  poiatblj  m| 
at   the   commencement  of  new   works,  inaaamcb 
demand  was  not  known.     The  price  was  rogulated  by  lkt/\ 
number  of  consumers. 

Mr.  W.  Daniel  responded  on  behalf  of  Mean*  fu 
Mr.   SiiEARD   lor    Messrs.   Spurr-Inmmn,   and   Mr 
for  Messrs.  Manlove,  Alliott,  and  Co. 

Mr.  J.  L,  Lm&  having  made  a  few  weU-choaen  ra 
the  proceedings,  which  had  been  most  enjoyable  i ' 
terminated. 

Comihg  now  to  the  works  themselvea,  the   Wa 
electric  lighting  provisional  order  was  graniad   in  the  ^ 
1894,  and  soon  afterwards  the  Corporation  appotnlad 
Robert  Hammond,  M.LE.E.,  of  Westminster^  to  act  aa 
consulting    electrical    engineer,   and    tbdr    powsra 
carried   into  effect  soon  after  Mr.  Uammoiia'a  fav 
report  upon   the   prospects   of   electricity  supply 
city.     In  the  year  1805  the  contracU  for  the  wcirla 
placed    in   the    hands   of   Messrs,   John   Fowtar 
Limited,  of  Leeds,  for  the  boilers,  eosinea,  altentataf%  j 
SH itch-gear;     the   British    Insulated   Wire  Coid| 
Prcacot,  for  the  underground  mains  ,   the  Bnaab 
Engineering  Company,  Limitedi  for  llit  ar«  lai 
Westinghouse  Electric  Company,  LtnUMdt  tf  Ll 
the  meters  ;    and  Mr.  Thomas  Smith,  ol  Uodlejr,  for 
travelling  crane. 

BCILDtNGS. 

The  works  are  situated  at  Calder  Vale  adjoiai^gj 
railway.  The  buildings,  which  include,  in  addiiUMi  bi  I 
of   the  electricity  works,  an  ongino-hooi*  for  thm 
works  and  refuse  destructor,  were  designed   by  %km 
surveyor,   Mr.  Richard  Porter.     In  Febniary.   1W\  1 
holes  were  made  on  the  proposed  site  for  thm  fa 
l>otb  of  the  walls  for  the  engine-house  and  for  thm  i 
which  serves  for  the  boilers  of  the  elacinctli 
the  refuse  destructor  and  the  sewage  pumfia. 
difficulty  was  experienced  in  the  excavation  of 
tions  of  the  chimney,  which  are  53ft  by  S^lu  and 
deep.     An  enormous  quantity  of  water  had  W  Im  ^ 
in  order  to  keep  the  foundations  dry.  and 
digging  was  commenced  in  Atigual|  I8d6»tk<  U 
which  the  foundations   rest,  waa  not  rMwhad 
months  afterwards,  on   «Tan,    IS^    1807,      Ifr. 
Sherwood,   the  then   chairman   of  tha  Eltdrk 
Committee,  inserted  the  last  brick  on  thm  lopof  iWi 
on  Oct.   19,  1897.     The  buildings  in  thm  mmmm^ 
proGee<f etf  with.     The  accompanying  vtoir  (P|g.  1) 
the  substantial,  though  plain,  nature  of  thm  alnietBn 
whole  of    the   engine-house   tt  YmmA   inaida  witli 
brickfi,    and    a    da«lo    4fu    6in.   high  in    tvo 
brown  with  a  moulded  projecting  oonr^ 
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above  this  and  to  the  roof  the  walls  are  faced  with 
cream-coloured  glazed  bricks,  pilasters  are  provided  at 
regolar  intervals  to  support  the  travelling  ciane  beam 
nll»  under  which  there  are  four  courses  corbelled  out, 
forming  a  series  of  bays.  The  ends  of  the  engine-house 
have  at  present  temporary  wood  ends,  in  order  that  any 
extensions  may  be  made  in  both  directions,  and  it  may  be 
here  mentioned  that  tenders  are  now  obtained  for  the 
extension  of  the  east  end  for  the  purpose  of  erecting  the 
engine-house  for  the  sewage  pumps,  and  these  buildings 
will  very  shortly  be  commenced.  The  engine-house  is  85ft. 
long  and  42ft  wide,  and  has  a  clear  space  from  the  floor  to 
the  tie-rod  of  the  roof  of  30ft  The  boiler-house  is  on  the 
MHth  side  of  the  engine-house,  being  77ft.  long  and  51ft. 
wide,  with  an  outbuQding  21ft.  by  lift  for  the  feed  pump 
and  stoker  engine.  The  boiler-house  has  room  for  four  boilers 
(two  are  already  fixed)  and  economiser  apparatus.  To  the 
soath  of  the  engine-house  there  are  the  well-lighted  offices, 
which  will  be  used  for  the  several  departments,  and  also  for 
the  Electric  Lighting  Committee  when  they  visit  the  station. 
The  test-room,  which  is  16ft  by  18ft,  adjoins  the  office, 
is  entered  from  the  engine-house,  and  is  to  be  used  for  the 


as  possible.  Mr.  Keep,  representing  Messrs.  Manlove  and 
AUiott,  of  Nottingham,  explained  at  the  opening  ceremony 
that  with  the  refuse  alone,  without  an  atom  of  coal,  steam 
of  1201b.  pressure  could  be  raised  and  kept  up,  each  boiler 
being  90  b  p.,  so  that  thoy  could  develop  between  100  h.p. 
and  200  h.p.  by  refuse  alone.  The  refuse  was  carried  into 
the  furnaces  by  iron  carriages  without  further  handling. 
One  man  could  charge  the  four  cells  inside  of  five  minutes. 
The  clinker  fell  through  into  the  bottom,  whence,  after 
parting  with  its  heat,  it  was  withdrawn.  The  rubbish  was 
not  sorted,  everything  such  as  pots  and  pans  and  broken 
crockery  being  tipped  into  the  furnaces  and  destroyed,  and 
that  without  creating  any  nuisance. 

BOILKR-HOUSE. 

The  boiler-house  at  present  contains  two  Lancashire 
boilers,  30ft.  long,  built  up  in  six  shell  plates  fin.  thick, 
and  a  diameter  of  8ft.,  manufactured  by  Messrs.  Spurr, 
Inman,  and  Co.,  of  Wakefield.  Each  boiler  is  capable  of 
evaporating  7,000lb.  of  water  per  hour  when  working  at 
1251b.  per  square  inch,  with  the  feed  water  at  a  temperature 
of  60deg.     They  are  constructed  to  work  up  to  1401b.  per 


Fio.  1.— Oenend  Vitw  of  the  Slactrldty  Worln  uid  BefuM  Deilractor,  WaJcefleld. 


testing  of  cables  and  adjusting  meters,  etc.  The  switch- 
room  extends  over  the  office  and  test-room  on  the  first  floor, 
a  balcony  30ft  long,  fitted  up  with  a  balcony,  affording  a 
complete  view  of  the  engines  and  machinery  by  the  engineer 
in  charge.  The  water  for  condensing  purposes  has  been 
brought  by  means  of  pipes  from  the  Kiver  Calder,  700 
vards  awav,  at  a  capital  cost  of  £2,400.  The  Corporation 
have  also  udd  (included  in  this  cost)  another  set  of  pipes 
from  the  works  to  the  river,  in  order  to  return  the  con- 
densed water;  a  portion  of  this  water  is  used  for  the  feed 
water  for  the  boiler.  When  the  engines  are  working  in 
foil,  the  Corporation  will  thereby  save  £100  per  annum  by 
using  this  water  instead  of  taking  it  from  the  public  mains. 

Refuse  Destructor. 

The  tender  of  Messrs.  Manlove,  AUiott,  and  Co., 
Nottingham,  was  in  July,  1806,  accepted  for  the  construc- 
tion and  erection  of  a  four-cell  refuse  destructor,  house,  and 
two  Babcock  and  Wilcox  boilers.  The  construction  was 
commenced  on  July  20,  1897,  and  was  completed  in 
February  of  this  year.  It  has  for  some  time  been  working 
in  a  temporary  manner,  but  it  has  now  been  put  in  full 
working  order,  and  will  supply  steam  at  the  required 
pressore  to  work  the  engines  of  the  electricity  plant  as  far 


square  inch  if  necessary.  Each  boiler  has  two  flues,  and 
is  fitted  with  McNeil's  patent  manhole.  The  boiler  fittings 
are  of  Hopkinson's  make.  The  boilers  are  fitted  with 
mechanical  stokers  by  Bennis  and  Co.  Two  Worthington 
feed  pumps  are  in  use,  each  capable  of  pumping  30  gallons 

g\T  minute  at  a  piston  speed  of  50ft  per  minute.  Messrs. 
olden  and  Brooke  have  supplied  the  injector,  which  is 
designed  to  work  against  the  maximum  pressure  of  140lb. 
per  square  inch,  and  is  capable  of  lifting  and  delivering 
1,500  gallons  per  hour  at  1251b.  pressure.  The  economiser 
is  by  Messrs.  Green  and  Son,  and  is  able  to  deal  continuously 
with  2,0001b.  of  water  per  hour.  The  boiler-house  is 
provided  with  the  necessary  steel  barrows  and  weighing 
machines. 

Engine-House. 
The  principal  feature  here  is,  of  course,  the  slow-speed 
flywheel  steam  alternators.  Under  the  contract  the  plant 
to  be  erected  will  comprise  three  sets  of  steam  alternators 
of  130  kw.  each  »  390  kw.,  and  one  set  of  day-load 
plant =34  kw.,  or  a  total  capacity  of  424  kw.  At  present^ 
two  sets  of  steam  alternators  are  in  operation  together 
with  the  day-load  plant,  while  the  third  steam  alternator 
is  at  present  going  through  the  maker's  shops.  The 
engines  (Fig.  2)  of  the  large  plants  are  horizontel  com- 
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potind  type,  capable  of  working  condonfling  or  noncon- 
deniing,  the  alter nfttor  being  fixed  on  the  crankshaft,  and 
running  at  a  speed  of  112  revolutions  per  miniita.  Work- 
ing condensing,  they  give  a  maximum  output  of  130  kw., 
with  a  pressure  in  the  steam  chest  of  125lk  They  are 
fitted  with  governors  which  have  proved  to  be  very  efficient 
in  enfuring  steady  running  and  paralleling,  and  under  the 
spodfication  the  variation  of  epoed  when  the  load  is 
suddenly  switched  on  or  off  ehould  not  exceed  B  per  cent., 
and  from  no  load  to  full  load — i.e.  2J  per  cent, — up  and 
down  from  the  mean.  The  type  of  governor  which  Messrs, 
Fowler  have  employed  is  that  of  their  latest  design — viz,, 
the  •*  Marshall  "  vertical  governor — driven  by  chain  band, 
by  means  of  which  a  \ariation  as  low  as  1  per  cent,  up  and 
down  from  the  mean  can  be  obtained.  The  automatic 
gear  fitted  on  both  cylinders  is  quick  and  simple  in  its 
action^  and  takes  little  power,  the  movement  being  limited 
to  the  raising  and  lowering  of  a  die  in  a  link.  The  pistons 
are  of  an  improved   type  recently  invented  by  one  of  the 


iUelf,  so  that  the  clearaaee  ie  ridti^   to  lk«  m 
possible   dimensions ;    with  thia    is   comUifttd    lb 
form  of  cut-off  gear,  with    separate   ilflafli  and  m 
valvesi  the  movement  secured  by  ibe  mrTungtMiMA 
exceedingly  small  and  very  rapid,  and^  therwOft^ ; 
of  application  to  high  speeds.     The  valves  mr^  s 
the  following  manner  :   The  steam   ia  controlled 
expansion  valve  working  on  the  back  of  ibe 
This  main  valve  is  driven  from  a  wrist  platfi  c 
the  side  of  the  cylinder.     This  also  drives  ilie  exbsDil,  I 
in  the  ordinary  Corliss  practice.     The  expomioo  vihv 
driven  from  a  double-curved  slotted   wnet  pl^le  on  d 
opposite  side  of  the  cylinder,  the  travel  of  the  raire  1 
varied  by  the  raining  or  lowering  of  the  die  in  the  a 
slot  as  controlled  by  the  governor.    The  wriet  phM  i 
its  movement  from  the  eccentric,  to  which  it 
direct.     One  jet  condenser  and  air-pump  is 
each  engine,  the  pump  being   fixed  below  the 
worked  off  an  extension  of  the  low-pressure  piston  rod. 


no,  &~0«u«ral  Vtow  of  th«  BnglD«'ao<M&  of  Ui«  XUctrfellj  Wofti,  WAkfUeM. 


firm's  engineers,  the  principle  of  which  is  that  the  piston 
ring  has  a  spring  behind  it  wound  in  a  corrugated  manner, 
the  corrugations  befbg  caused  by  internal  bosses  in  and  out 
of  which  the  spring  is  wound.  The  effect  of  this  is  that 
the  flat  portion  of  the  spring  bearing  on  the  piston  ring  is 
always  at  a  sustained  definite  and  constant  tension,  thus 
eaiiting  the  ring  which  it  supports  to  keep  the  cylinder 
tmiformlv  «icam  tight.  In  addition  to  the  »prin^  just 
deeoribed,  spiral  springs  are  arranged  enclosed  in  the  hollow 
boetes  of  one  of  the  rioga,  but  so  as  to  bear  firmly  on  the 
Uank  boss  of  the  neighbouring  rin^  by  means  of  which  a 
spring  bearing  ii  obtained  in  both  directions —viz.,  length- 
ways and  across  the  b(4rrcl  of  the  cylinder — the  result  being 
an  effect! %'e  steam  joint  and  a  conserjuent  saving  in  the 
stoam  consumption.  Two  of  the  engines  are  fitted  with 
piston  valves,  but  the  third  engine  is  to  be  supplied  with 
the  firm's  newest  type  of  positive  Corliss  valve,  together 
with  new  automatic  expansion  gear  which  has  just  been 
brought  out  by  one  of  the  firms  engineers,  and  which 
it  is  antieipated  will  show  high  results.  The  valves 
are    arranged    directly    in    the   cover    of    the    cylinder 


Alternators, 
These  are  made  bv  Meesrs.  John  Fowler  and  Oow  \ 
the  Hall  ptente,  and,  like  the  engineei  embody  iht 
construction  based   upon    extended  ezperieoet    in 
tension  work.   Each  of  the  larg^  iJlertiatore  m  < 
to  give  an  output  of  112  kw.  at  a  speed  of  118  reif 
per  minute  and  with  a  periodicity  of  60  as 
working  load,   but  on   emergency  these 
guaranteed  to  be  capable  of  delivering  130  kw.  let  \ 
hours  if  necessary.    They  run  with  one  pole  mi 
field  magnets  of  the  alternator  form  the  Afwhml  ol 
engine,  and  are  placed  between  the  k^  and  loi 
cylinders,  the  roundatton  plate  of  which  ii 
take  the  alternator  arnsature,  which  ts  iloi  or  pokr  < 
The  machines  have  a   minimom  insulataoo 
SO  megohms  between  the  aimalure  and  oorti 
megohm  between  the  nsju^ete  aadaore.    The 
between  the  armature  condoctore  and  the  fimine  ie  i 
of  resisting  piercing  by  a  spark  of  4^000  volti  i 
KH.F.    The  machines  repay  a  caralnl 
their  strong  mechanical  oonitmetioii  nad  diinMBl|'«  ^ 


and 
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made  for  eootinaoas  running  and  capable  of  withstanding 
roagh  utage.  This  typo  of  alternator  has  won  for  itself  a 
▼ery  solid  reputation  for  hard  work  and  reliability.  Since 
lam  alternators  came  into  use,  it  has  been  found  necessary 
to  hare  them  capable  of  running  silently,  or  practically  so, 
aa  far  as  annoyance  to  outside  property  owners  is  con- 
cerned ;  and  these  alternators  have  been  brought  up  to  these 
requirements  by  careful  study  and  trial,  and  will  be  found 
to  meet  the  utmost  ¥rishes  of  the  fastidious.  The  machines 
run  continuously  in  puallel  with  a  low  synchronising 
current^  and  can  be  put  in  parallel  with  the  plant  running 
at  full  load  within  two  minutes.  The  firm  have  four 
300-kw.  alternators  coupled  direct  to  slow-speed  vertical 
engines  in  Ifadrid,  and  two  150-kw.  alternators  coupled 
direct  to  slow-speed  horizontal  engines  in  Malaga,  all 
running  nightly  in  parallel.  In  order  to  provide  for 
inspection  and  cleaning  of  the  machine,  the  armature  is 
arranged  to  rack  open  by  means  of  a  screw  rack  and 
gear.  Should  replacement  of  coils  at  any  time  be 
necessary,  the  coils  are  so  constructed  that  in  10  minuses 
a  new  coil  can  be  placed  in  position,  which  is  no  small 
advantage  for  the  central-station  engineeer.  It  has,  how- 
ever, been  found  in  actual  practice  that  these  machines  rarely 
require  any  such  replacement. 

The  day-load  plant  (Fig.  3)  consists  of  a  34-kw.  alter- 
nator, driven  by  a  Belliss  vertical  high-speed  enclosed 
engine,  running  at  450  revolutions  per  minute.  The  alter- 
nator ia  of  the  same  type  as  the  larger  machines,  and,  like 


fto.  8  — TIm  Dircot-Carrent  Kzcitcri,  Wakefield. 

hem,  silent  in  running  and  perfect  in  paralleling  capa- 
bilities. By  means  of  this  plant  the  larger  plants  can  be 
shut  down  when  the  heavier  load  is  off. 

The  engine-house  sundries  include  an  automatic  waste- 
oil  purifier  worked  by  exhaust  steam.  It  requires  no 
chemicals,  cloths,  charcoal,  or  other  filtering  substances, 
bein^  based  upon  the  relative  differences  in  the  specific 
weights  of  oil  and  water.  The  oil  runs  through  the  centre 
tube  below  the  water,  passes  round  the  steam  coil,  and, 
being  thus  somewhat  diluted,  drops  the  finest  of  iu 
impurities.  After  going  once  more  through  the  chamber 
and  again  up  through  it,  and  once  more  through  water,  it 
finaUy  gathers  above  the  water-line  ready  for  use.  The 
blow-off  pipe  answers  as  an  outlet  for  any  gases  that  may 
form.  It  will  also  prevent  overflowing  by  discharging  any 
rising  or  overheated  oil  back  into  the  reservoir.  The  steam- 
pipe  serves  to  thoroughly  blow  out  and  clean  the  whole 
apparatus  from  time  to  time.  The  purifier  is  made  by 
Messrs.  W.  H.  Wilcox  and  Co.  A  complete  fire  hydrant, 
with  hose  couplings,  insulators,  and  leather  buckets,  manu- 
factured by  Angus  and  Co.,  provides  against  possible 
calamity.  The  workshop  fittings  comprise  blacksmith's 
hearth  and  chimney,  bellows,  anvil,  and  complete  set  of 
tools  for  the  same,  lathe,  fitter's  bench,  vice  tools,  files, 
punches,  ratchet^  brace,  drills,  and  drill  posts,  etc.,  necessary 
for  executing  ordinary  repairs. 

Steam  and  Exhaust  Pipes. 
The    steam-pipes    are   arranged  with    connections    to 
separate  branch  pieces  on  engines  and  boilers,  and  consist 


of  lap-welded  steel  manufactured  by  Messrs.  Stewart  and 
Clydesdale.  The  flanges  are  screwed  and  brazed.  The  tees 
are  of  cast  iron,  and  the  diameters  of  the  main  pipes  and 

Erincipal  branches  are  as  follows:  main,  9in.  diameter, 
ranches  to  boilers  6in.  diameter,  and  branches  to  engines 
Sin.  diameter.  The  subsidiary  steam-pipes  are  of  wrought 
iron,  and  connect  the  feed  pump,  injectors,  condensers,  etc., 
with  necessary  valves  and  drains.  All  the  steam-pipes  are 
covered  with  sectional  magnesia  non-conducting  lagging. 

The  exhaust  pipes  are  of  cast  iron,  18in.  diameter,  and 
are  capable  of  dealing  with  the  exhaust  up  to  1,000  i  h.p. 
They  are  carried  underground  and  connected  to  a  single 
uptake  pipe,  so  that  the  exhaust  steam,  in  the  event  of  the 
plant  not  working  condensing,  may  be  delivered  into  the 
atmosphere  direct.  The  uptsuke  pipe  is  carried  outside  the 
building,  and  to  a  height  of  6ft.  above  the  roof.  The 
valves  and  connections  are  so  arranged  as  to  enable  the 
engines  to  be  worked  condensing  or  non  condensing  at  will. 
A  system  of  drain  pipes  is  arranged  in  the  engine-room  and 
I  boiler-house.  The  feed  pipes  are  of  cast  iron  in  duplicate, 
and  of  3in.  bore,  and  are  connected  to  pump,  economiser, 
and  injector.  The  blow-off  pipes  and  drain  are  also  of  3in. 
cast  iron.  Branch  pipes  fin.  diameter  connect  the  intike 
pipe  with  the  engine  sumps  with  a  sluice  valve  at  the  end, 
the  valve  spindle  being  carried  up  so  as  to  be  operated  from 
the  floor  level.  A  cast-iron  feed-water  tank  is  placed  under- 
ground, the  capacity  being  3,000  gallons.  All  the  steam 
and  feed  valves  are  of  Hopkinson's  patent  parallel  slide 
pattern. 

Swnc^HBOARD. 
This  is  arranged  on  the  well-known  Lowrie-Hall  system 
of  plug  switches  and  fuses.  The  switch  parts  and  instru- 
ments are  fixed  on  an  iron  framework  consisting  of  H-iron 
uprights  fixed  top  and  bottom  to  channel-iron  girders,  the 
uprights  being  drilled  for  fixing  the  switch  parts,  which 
are  all  mounted  on  black  enamelled  slate  slabs.  The  con- 
ductors are  brought  up  to  the  switch  parts  at  the  back  of 
the  board  through  insulated  collars  fitted  in  drilled  holes  in 
the  ironwork.  The  framework  is  supported  by  wrought- 
iron  stays  connecting  the  wall  and  the  uprights,  and  the 
whole  makes  a  non-combustible  switchboard.  The  switch- 
board is  divided  into  three  parts:  the  centre  portion 
dealing  with  the  synchronising  instruments,  the  left-hand 
portion  with  the  distributing  circuits,  and  the  right-hand 
with  the  alternators  This  arrangement  of  the  consulting 
engineer  allows  for  the  indefinite  extension  of  the  switch- 
board from  time  to  time,  either  in  circuits  or  alternators, 
without  disarranging  the  existing  board.  The  exciter 
instruments,  together  with  the  band  regulating  apparatus, 
are  placed  on  the  regulating  table,  which  occupies  a  position 
in  front  of  the  board.  The  attendant  sitting  at  this  table 
has  therefore  also  a  clear  view  of  the  switchboard. 
Upon  the  regulating  table  are  also  fixed  the  transmitting 
portion  of  the  signalling  apparatus,  consisting  of  switch- 
board and  lamps  connected  in  series  with  the  engine-room 
indicator.  This  consists  of  two  cast-iron  boxes  with  ground- 
glass  fronts  arranged  in  separate  compartments,  each  divided 
off  from  one  another,  and  each  being  fitted  with  a  lamp 
behind  the  ground-glass  front.  One  of  the  boxes  has  its 
divisions  marked  with  the  numbers  of  the  engine,  the 
numbers  being  painted  on  the  ground  glass  referred  to. 
The  other  box  has  the  driver's  instructions  painted  on 
the  ground  glass,  one  word  for  each  division — viz.,  "  fast," 
"  slow,"  "right,"  "stop."  When  the  signal  is  desired  to 
be  given  an  electric  bell  is  sounded,  the  attendant  closes  a 
switch  belonging  to  the  particular  engine  for  which  the 
signal  is  intended ;  this  lights  up  the  lamp  immediately  over 
the  switch,  and  also  the  lamp  in  the  particular  compartment 
of  the  indicator  whose  glass  front  bears  the  engine  number. 
He  also  closes  the  switch  belonging  to  the  particular  word 
of  instructions  in  the  other  box,  and  the  lamp  lights  up  in 
the  same  manner.  The  driver  in  the  engine-room  has  there- 
fore two  illuminated  signals,  the  one  giving  him  the  number 
of  the  engine  which  he  is  to  operate,  and  the  other  instruct- 
ing him  to  go  either  "fastj"  "slow,"  or  to  "stop."  The 
entire  switchboard  at  present  provides  for  three  circuits 
and  four  alternators.  The  connections  between  the  alter- 
nators and  circuits  of  the  board  are  made  by  means  of 
concentric  cable,  which  are  connected  at  the  board  bv 
special  concentric  fittings   mounted  on   porcelain,  which 
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is  aeain  mounted  on  slate.  All  the  current-carrjing 
metal  parts  of  the  high-tension  apparatus  are  mounted 
on  porcelain,  which  in  turn  is  mounted  on  the  enamelled 
slate,  and  the  high-tenision  switches  are  surrounded  by 
slate  guards  to  prevent  accidental  contact.  The  main 
fuses  are  of  the  latest  type  of  Lowrie-Hall  main  station 
fuse,  made  by  the  addition  of  the  firm's  latest  patent 
asbestos-sheathed  fuse,  by  means  of  which,  should  the  wire 
be  suddenly  melted  with  the  current,  the  formation  of  an 
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Fio.  4.— Blgh-Tmslon  Cables. 

arc  is  entirely  prevented  by  the  damping  action  of  the 
asbestos  surrounding  the  nased  fuse  wire.  The  fuses  are 
double-pole,  mounted  in  massive  slate  base  fitted  with 
ebonite  handles,  enabling  the  fuses  to  be  withdrawn  quickly 
and  safely.  Two  pairs  of  'bus  bars  run  the  whole  length 
of  the  switchboard  coupling  the  alternators  and  the  circuits, 
one  side  of  each  pair  of  bars  being  earthed.  The  voltage 
of  the  two  'bus  bars  is  read  from  two  Kelvin  high-tension 
voltmeters.  In  addition  to  the  above  voltmeters  the 
ampere-gauges  employed  are  those  of  Lord  Kelvin,  manu- 
factured by  Messrs.  White,  of  Glasgow. 

The  testing-room  is  equipped  with  the  usual  set  of  instru- 
ments, including  a  Thomson  galvanometer  fixed  on  a  strong 
pillar  to  prevent  vibration  with  a  set  of  shunts,  a  Post 
Office  bridge  and  reversing  key,  and  a  portable  testing  set. 
There  is  also  a  portable  galvanometer,  Kelvin  watt-balance. 
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Fio.  6.— Low*T«iitlon  Cablet. 


100  Leclanch6  cells,  and  a  carbon  megohm.    In  order  to 

Erovide  a  means  of  testing  the  output  of  the  alternators 
efore  running  on  the  load,  a  water  resistance  of  a  new 
pattern  has  been  constructed  by  the  firm  which  admits  of 
the  test  bein^  taken  without  any  difficulty.  It  consists  of 
a  heavy  cast-iron  tank  surmounted  by  a  framework  carrying 
the  insulated  electrode,  which  is  drawn  up  or  down  by 
means  of  insulated  pulleys.  Hitherto  this  form  of  resistance 
has  given  trouble  on  account  of  the  great  amount  of  heat 
generated,  causing  a  change  in  resistance,  and  where  the 


water  container  has  been  of  wood  it  has  generally  fired. 
These  difficulties  have  been  obviated  by  proridini^  first, 
the  heavy  container  mentioned,  and  combinad  with  this 
an  outlet  pipe,  by  means  of  which  the  water  ooold  be  kept 
constantly  ffowing,  thus  avoiding  the  heat  tixmble. 

Thb  Mains. 

The    cables  are  throughout  mannfactored  and  laid  by 
the  British  Insulated  Wire  Company,  Limited,. of  Preecoc, 
and  are  of  their  concentric  type,  insulated  with  their  petit 
oil  impregnated  paper  insulation  and  lead  covered.    The 
cables  carrying  current  generated  at  the  Odder  Vale  to  the 
sub-station  in  Westgate  have  a  further  covering  of  jate 
yam  to  serve  as  a  protection  against  mechanical  damage 
during  drawing  in.  There  are  three  of  these  caUes  between 
the  works  and  the  sub-station  insulated  to  work  at  2,000 
volts,  having  a  sectional  area  of  '062  square  inch.    Six-way 
stoneway  casing  has  been  laid  the  whole  way  between  the 
works    and  the  sub-station,  except  in  places  where   the 
proximity  of  cellar  roofs  to  the  suiiace  necessitated  the  ose 
of  iron  pipes.    Cast-iron  pipes  were  also  used  for  road 
crossings  and  for  leading  into  the  station.    Boxes  are  placed 
about  every  70  yards  in  the  run  of  the  conduita  for  the 
purpose  of  drawing  in  the  high-tension    feeders.     These 
boxes  are  rendered  with  cement  and  covered  with    the 
British  Insulated  Wire  Companv's  patent  ventilating  cover, 
whereby  the  conduits  are  ventilated,  and  at  the  same  time 
it  is  made  impossible  for  any  exterior  cause,  such  as  a  care- 
lessly dropped  match,  to  cause  an  explosion.  The  cover  is  also 
so  arranged  that  it  is  impossible  for  water  to  get  into  the  box 
by  way  of  the  ventilating  cover.     In  addition  to  the  three 
high-tension  feeders,  there  is  a   *023  square  inch   hi^h 
tension  concentric  main  running  from  the  town  sub-station 
and  supplying  the  Ings-road  BcMird  Schools.     There  is  also 
a  '062  square  inch  high-tension  concentric  main,  similar  to 
the  high-tension  feeders,  run  from  the  sub-station  in  three- 
way  stoneware  casings  to  the  town  hall  for  supplyinz  the 
town  hall  and  the  County  Council  buildings.     Inese  high- 
tension  cables  were  all  tested  between  the  inner  and  outer 
conductors  with  a  pressure  of  5,000  volts  for  a  period  of 
one  hour,  and  between  the  outer  conductor  and  lead  with 
a  pressure  of  2,500  volts  for  one  hour  after  laying  and 
jointing.    The  current  is  transformed  at  the  sub-etation  in 
Westgate  from  2,000  volts  down  to  200  volts,  and  is  distri 
buted  to  consumers  by  lead-covered  paper-insulated  triple 
concentric  cables,  the  conductors  of  which  hare  a  section 
of  *25  square  inch  by  25  square  inch  by  '1  sqoare  inch 
respectively.     These  cables  are  protected  by  two  steel 
tapes  wound  spirally  so  as  to  form  a  complete  metal  sheath. 
The  arc  lighting  mains  are  armoured  cables,  and  are  con- 
nected to  transformers  in  the  base  of  the  posts,  which 
transform  the  current  down  to  the  voltage  necessary  for 
the  lamps. 

Sub-Station. 

The  main  sub-station  bears  out  the  modem  character  of 
the  whole  works.  It  is  connected  with  the  ^nerating 
works  by  a  B.I.W.  patent  air-space  low-capacitv  paper 
insulated  telephone  cable,  which  is  drawn  into  the  stone- 
ware  casing  alongside  the  high-tension  feeders.  The  fnass 
at  the  station  are  of  the  massive  main  station  type,  and 
from  these  the  connections  pass  on  to  main  station  awit^es 
and  thence  to  the  'bus  bars,  through  high-prassore  swilA 
fuses  to  the  four  42  kw.  Lowrie-Hall  transformers.  The 
low-pressure  distributing  board  is  fixed  at  the  oppodte  nde 
of  the  sub-station,  and  is  arranged  for  three-wire  diilrihs- 
tion  and  six  outgoing  circuits.  There  are  two  seta  of  '\fm 
bars,  each  set  connected  to  a  pair  of  two  42-kw. 
The  low-pressure  switches  connecting  the 
are  of  the  triple-pole  laminated  lever  type,  similar  to 
manufactured  bv  Messrs.  Fowler  for  Uie  Leeds  electric 
tramways  switchooard,  and  are  of  a  fine  substantial  charactai^ 

For  the  past  few  weeks  one  of  the  lai^r  sets  of  pliBt 
has  been  in  operation,  and  connections  have  been  mJam  to 
the  premises  of  many  of  the  leading  tradesmen  and  to  the 
palatial  buildings  recently  erected  by  the  West  Ridiurol 
Yorkshire  County  Council,  as  well  as  to  the  theatre.  jThe 
supply  has  on  all  hands  given  great  satisfaction,  the 
steadiness  of  the  light,  due  it  is  elaimed  by  the  oontracUxi 
to  the  heavy  fiywheels  on  the  generating  plants 
specially  noticeable. 
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THE  COTSWORTH  ARC  LAMP, 


On  Manday  last,  at  the  invitation  of  Arthur  Onosby, 
Eeq..  of  Merton  Park,  Surrey,  some  50  or  60  members  of 
thB  Press  and  other  gentlemen  interested  in  electric  light- 
ing, attd  with  whom  were  to  be  seen  a  aprinkling  of  fair 
laoies,  visited  that  well-known  up-river  pleasure  resort, 
Tagg's  leland,  Hampton  Court  The  invitation  waa  given 
an  behalf  of  the  Cots  worth  Arc  Lamp  and  Electric  Lighting 
Syndicate  to  witness  a  practical  demo  nitration  of  electric 
lighting  by  metans  of  the  Cots  worth  arc  lamp.  The  visitors 
were  on  arrival  at  Hampton  ferried  across  to  the  island, 
where  a  garden  party  was  held,  a  very  good  band  being  in 
attendance,  which  played  at  frequent  intervals  and  during 
the  cold  collation,  which  was  well  served  in  the  open  space 
in  front  of  this  noted  boating  establishment.  After  the 
dinner  a  little  speech  cuaking  was  indulged  in,  but  it  was 


step  by  step.  At  least  100  lamps  had  been  made,  with 
successive  improvements.  Aj  soon  as  the  toast  of  "The 
Press "  was  proposed  we  decamped  for  the  time  being  to 
inspect  an  electric  launch  belonging  to  the  Immiscb  Com- 
pany. A  few  friendly  spirits  had  also  been  incited  to  slip 
away,  and,  under  the  guidance  of  Mr.  H.  S.  Hodgson,  wa 
visited  the  charging  station  higher  up  the  river,  where  the 
electricity  is  made  and  the  cash  received.  The  strong  room 
for  storing  the  profit  impressed  us^  but  it  was  difficult  to  get 
from  Mr.  Hodgson  exactly  how  high  a  figure  they  charged  per 
unit.  The  variation  in  the  voltage  used  by  different  launches 
makes  the  charging  with  electricity  a  somewhat  difficult  or 
wasteful  process,  but  the  cash  charges  are  not  wasteful  from 
the  Immisch  Company's  point  of  view.  The  same  launch 
took  us  back  to  Tagg's  laland,  where  Mr.  Cost  worth's  lamps 
were  then  in  full  working  order.  The  electricity  was 
supplied  from  a  set  of  accumulators  in  a  barge  moored  to 
the  island,  and  the  lamps  buined  very  steadily. 

Leaving  now  the  festivities  and  coming  to  the  l&mp  iteelf , 
the  feed  mechanism  of  a  series-wound  lamp  is  shown  in 
Fig.  1.  This  is  intended  for  use  on  a  conetaut- voltage 
system  of  mains  with  resistance  in  series^  A  gravity 
feed  is  employed.  The  lamp  is  focuBsed  as  a  coil  connects 
the  two  rods,  R^  Rj,  passing  over  the  brake  wheel,  W. 
This  wheel  is  now  made  with  a  righ Wangle  V  groove  round 
ita  periphery,  against  which  the  squMe  rods,  Ej  and  E^ 


Fio.  1. 


Fig.  3. 


creditable  to  all  concerned  that  the  speeches  were  neither 
ton^  nor  dry.  Colonel  Brooke  was  to  have  occupied  the 
duur,  hat,  unfortunately,  through  sudden  indisposition, 
wai  nnaUb  to  be  present.  The  chair  was,  therefore,  occu- 
pied by  Mr.  R.  Logan,  one  of  the  directors  of  the  syndicate. 

Mr.  Obmsbt  spoke  of  the  pleasure  it  save  him  to  see 
•D  many  friends  there.  He  regretted  theaosence  of  Colonel 
Brooke,  who  would  have  been  able  to  give  far  more  details 
of  the  lamp,  as  he  had  thoroughly  examined  it.  He  would 
not  ^  into  details  as  regards  uie  bm^,  as  only  die  technical 
portion  cl  the  visitors  would  be  pwdently  interested  to 
hear  them.  He  referred  gentlemen  to  Mr.  Cotsworth, 
who  during  the  evening  would  light  up  the  lamps  and 
would  give  any  information  desired.  He  stated  that  the 
proprietor,  Mr.  Tagg,  was  so  pleased  with  the  lamps  in  the 
DOtel  grounds  that  he  had  asked  if  he  could  purchase  them 
ootrigpt. 

Mr.  H.  G.  Cotsworth,  in  reply  to  the  toast  of  the 
"Cotsworth  Are  Lamp^"  taid  he  did  not  claim  to  be  an 
inventive  genios.  He  had  devised  the  lamp  in  its  first 
stage  about  three  yean  ago,  and  since  had  improved  on  it 


Fio.  2. 

rest  The  action  of  the  clutch  in  striking  the  arc  is  easily 
seen  from  the  diagram.  In  lamps  intended  to  bum  in 
series  the  clutch  is  pkiced  at  the  top  of  the  brake  wheel 
and  actuated  by  a  shunt  coil.  The  carbons  are,  in  that 
case,  left  apart  after  the  lamp  is  trimmed.  The  simplicity 
of  the  lamp  is  its  great  feature,  combined  with  very  few 
working  parte.  Thus  it  should  be  a  very  cheap  lamp  to  make. 
Another  feature  of  interest  is  the  glol>e-lowering  gear.  This 
is  the  subject  of  a  special  patent  The  details  of  this  are 
shown  in  Fig.  2.  The  two  rods,  K  EL,  supporting  the  globe 
slide  up  two  tubes,  V  V.  At  the  top  of  these  rods  two 
small  pistons  are  placed.  Those  on  tne  down  stroke  are 
made  nearly  airtight,  but  on  the  up  stroke  the  air  pressure 
is  automatically  relieved  by  the  use  of  a  small  cup  leather, 
so  in  lowering  the  globe  the  catch  is  released  by  one  hand, 
and  then  the  globe  gradually  sinks  without  any  jar  or 
shock  to  the  bottom  of  its  travel.  One  hand,  again,  is  quite 
sufficient  to  raise  it  up  till  it  catches  again  at  the  top. 
The  full  view  of  the  lamp  is  shown  in  Fig.  3.  We  under- 
stand that  good  financial  support  has  been  secured  by  the 
syndicate,  Mid  that  these  lam|^  will  soon  be  on  t^a\nBsVL^tK 
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THE  BURNING  QUESTIOH. 

We  hope  before  the  year  is  out  to  have  placed  u 

our  disposal    one  of  the  most   recent — and  from 

hearsay  evidence  one  that  represents  all  the  laiest 

improvements — installations    of  refuse  destmcton 

erected  for  the  double  purpose  of  burning  refoie 

sanitarily  and,  as  a  by-product,  raising  steam.    It 

is     proposed    to    continue    the    experiments    for 

at    least    seven    consecutive    days,    and    to   have 

absolutely  accurate  accounts  kept  during  that  period 

of  all   the    operations   carried   on    at    the    worb. 

While  it  is   perfectly  clear   that   this    information 

when  obtained  is  only  accurate  as  regards  that  oiiC 

town — for  refuse  is  a  very  variable  commodity  -it 

will  once  and  for  all  clear  the  atmosphere  of  mach 

that  is  merely  conjectural.      The  members  of  the 

corporation  at  whose  request  these  experiments  are 

to  be   carried   out,   are,   like  most   of  us,  seeking 

definite  knowledge.     What  exactly  is  it  that  en^* 

neers  and  corporations  want  to  Imow  about  refuse 

destructors  ?    It  has  been  suggested  to  us  that  we 

should    put    this    question    fully    and    frankly    to 

those    interested    in    the    matter,    and    ask   them 

to   reply,   so   that    no   real    want    should    be    left 

unconsidered  during    these    trials.      So   far   there 

seems  to  be  three    distinct    classes  under  which 

destructors  may    be    placed.      The   first    includes 

those  destructors  which  are  required   not  only  to 

destroy  refuse,  but  also  to  burn   the  sludge  firom 

sewage  tanks;    the  second  are  purely  destructors 

of  refuse ;    and  the    third  are  supplemented   iK-ith 

apparatus  for  utilising  any  waste   heat   that  may 

be  available.     Electrical   engineers   are    concerned 

with    the    latter  only.     It  is   because   we  believe 

there   is  an   utterly  incorrect  view  taken   by   the 

majority  of  town  councillors  that  we  have  entered 

upon  this  subject.     Quite  recently  at  a   discussion 

upon  the  question  of  utilising  waste   steam   from 

refuse  destructors  for  tramway  purposes,  we  were 

surprised  to  find  engineer  after    engineer    <mTelT 

quoting   the    average    horse-power    he     estimated 

could     be    obtained    from     specified     destructors. 

There  was  not  one  single   word   said   to    indicate 

storage    of  any   kind,  but    it    was    assumed    that 

the    average    horse-power    available    was    a    good 

basis    upon   which    to    make  calculations.     Given 

proper   storage,   of  course  our   remarks   upon  this 

discussion   will   not    hold.      Without    storage,   the 

minimum  horse-power  available  is  the  only  basis 

upon    which     calculations    can    be    founded,    and 

unless    this    minimum    available   is    greater    than 

the   maximum    recjuired    at    any   particular    timr. 

it   would  be  bad  policy  to   rely  upon    steam    thus 

obtained.     Our  reason  for  supposing  storage  to  be 

outside    the    discussion   is   simple.     To    equip    an 

installation   with   storage   is   more   costly   than   to 

equip  one  without,  and  the  estimated  expenditure 

mentioned  did  not,  and  could  not,  include  storaire. 

This  is  only  one  point  about  which  half-informed 

men  too  hastily  jump  at  conclusions.     At  this  time 

of  day  anyone    who  has  had  to  do  with   trains  a\ 

schemes  of  no  very  extensive   scale  knows  that  the 

demand   of    power    fluctuates    enormously,  and    it 

is  only  when  dealing  with  very  large  schemes  thai 

the  demand  may  be  more  or  less  averaged.     It  i^ 
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important,  then,  that  these  loose  ideas  should  be  met 
with  more  definite  ones,  stating  exactly  what  may 
and  what  may  not  be  expected.  We  therefore  ask 
our  readers  interested  in  this  subject  to  prepare  and 
send  to  us  a  list  of  questions  which  it  seems  desir- 
able should  be  authoritatively  answered.  It  is 
probable  that  when  one  class  of  destructor  has  gone 
through  this  experimental  course,  the  other  classes 
will  be  put  through  their  facings  also,  and  so  a 
tolerably  correct  indication  be  obtained  to  serve  as  a 
guide  for  future  designers. 


THE  ROTAL  SHOW. 


The  fifty-ninth  country  meeting  of  the  above  show 
opened  at  Four  Oaks  Park,  near  Birmingham,  on  Saturday 
last.  Amon^  the  many  interesting  exhibits  the  self-moving 
vehicles  received  a  great  share  of  attention  from  visitors. 

Amongst  the  electrical  department  exhibits  we  noticed 
a  new  high-speed  vertical  engine  for  driving  dynamos, 
exhibited  by  Messrs.  Ransomes,  Sims,  and  Jefferiks, 
Limited,  Orwell  Works,  Ipswich. 

Messrs.  Tangyss,  Limited,  Birmingham,  again  have  a 
most  imposing  stand  which  consists  of  a  good  representa- 
tion of  their  world-renowned  manufactures.  They  show 
several  oil-engines  of  Pinkney's  patents,  in  motion,  driving 
pumpe,  dynamo  for  electric  lighting,  sawbench,  flour 
machinery,  and  one  driving  a  boot-blacking  machine. 
There  is  also  on  view  a  6-b.h.p.  portable  oil-engine 
with  Pinkney's  patents  fitted  also  with  an  improved 
apparatus  for  cooling  the  water  for  circulating  purposes. 
The  engine  will  give  off  this  power  in  constant  work,  and 
is  tested  to  about  25  per  cent,  more  than  this  before  it 
leaves  the  works. 

Messrs.  Marshall,  Sons,  and  CJo.,  Limited,  of  the 
Britannia  Ironworks,  Gkinsborongh,  occupy  as  usual  a  promi- 
nent position  in  the  section  for  machinery  in  motion.  Promi- 
nent among  the  engines  on  their  own  stand  is  a  high-pressure 
enginenndemeathalocomotivemultitubularboilerofl6n.h.p. 
This  is  a  high-class  engine  and  boiler  throughout,  showing 
the  best  possible  finisn  in  every  detail.  The  engine  is 
fitted  with  cross-arm  quick-speed  governors  and  equilibrium 
throttle  valve,  central  bearing  to  crankshaft,  and  the  boiler 
is  provided  with  their  extra  large  sized  fire-box  for  burning 
wood  refuse  as  fuel,  and  the  whole  would  be  of  ample 
strength  for  90lb.  working  pressure. 

Messrs.  W.  F.  Dennis  and  Co.,  of  23,  Billiterstreet, 
London,  E.C.,  make  a  good  display  with  electric  cables  of 
various  sizes  and  kinds. 

Messrs,  W.  H.  Willcjox  and  Co.,  of  Southwark-street, 
London,  S.K,  have  various  exhibits,  comprising  a  general 
collection  of  engineers'  tools  and  general  en^neers'  stores, 
also  lubricating  oils.  We  noticed  specially  semi-rotary 
pumps,  Penberthy  injectors  for  ploughing  engines,  traction 
engines,  road-rollers,  etc.  It  is  claimed  that  if  an  injector 
wOl  work  on  a  road-roller  or  traction  engine  satisfactorily, 
it  will  work  on  any  fixed  boiler.  There  is  also  belting, 
mountings,  valves,  boiler-cleaners,  and  boiler  compositions 
for  preventing  incrustation,  etc. 

Messrs.  Robey  and  Ck).,  Limited,  of  Lincoln,  exhibit 
a  gas-en^e  fitted  with  patent  self-starter  and  all  modem 
improvements,  specially  suitable  for  all  classes  of  machinery, 
having  governor  suitable  for  electric  lighting ;  and  an  open- 
type  high-speed  vertical  engine  fitted  with  equilibrium 
governor.  The  cross-head  of  this  latter  engine  is  of  special 
oonstmction,  with  a  steel  gudgeon  having  a  conical  head, 
the  piston  rod  beinii:  secur^  to  the  cross-head  by  a  coned 
end  and  cotter.  With  this  construction  the  removal  of  the 
piston  is  much  simplified. 

Messrs.  John  Fowler  and  Co.,  Limited,  of  Leeds, 
occupy  two  large  stands  among  the  machinery  in  motion. 
All  the  traction  engines  and  road  locomotives  made  by 
this  noted  firm  have  recently  been  redesigned,  and  many 
improvements  in  detail  have  been  introduc^.  The  follow- 
ing may  be  specially  mentioned :  improved  governors  and 
e^uilimiim  dirottfe  valve  pontrolling  th^  speed  of  the 


en^ne  within  2  per  cent.,  improved  brake  gear,  giving  the 
driver  easy  and  perfect  control. 

Messrs.  John  Lysaght,  Limited,  of  Bristol,  have  on 
view  their  noted  specialities  in  galvanised  and  corrugated 
iron  goods. 

Messrs.  Crossley  Bros.,  Limited,  of  Openshaw, 
Manchester,  make  their  usual  big  display  of  gas  and  oil 
engines,  showing  all  the  latest  designs  and  improvements. 


E.H.F.    OF    THE    ARC    WITH    ALUMINIUM 
ELECTRODES. 


It  is  known  that  an  electrolytic  cell  having  carbon  and 
aluminium  electrodes  opposes  the  passage  of  current  in  the 
aluminium-carbon  direction  with  an  E.M.F.  of  22  volts, 
while  current  passes  in  the  other  direction  with  only  the 
opposition  due  to  the  resistance  of  the  liquid  and  the 
polarisation  E.M.F.  Herr  V.  von  Lanz  describes  in  Wied- 
manrCs  Annalen  his  researches  upon  the  arc  with  aluminium 
electrodes.  This  arc  is  established  under  an  E.M.F.  of  19 
volts.  Between  electrodes  of  aluminium  and  carbon  the 
current  passes  more  easily  from  aluminium  to  carbon,  an 
effect  contrary  to  that  noticed  in  the  electrolytic  cell. 
This  arc  may  be  used  therefore  for  the  rectification  of 
alternating  currents,  but  the  efficiency  of  such  a  rectification 
would  not  be  higher  than  about  6  per  cent. 


QUESTIONS  AND  ANSWERS. 


Under  this  heading  we  insert  questions  and  answers 
of  a  practical  character  relating  to  central-station  work, 
tramway  work,  or  construction  work ;  and  for  each  suit- 
able question  offbr  one  shilling,  and  for  the  best  solu- 
tion of  any  question  we  offer  ten  shillings.  We  also 
give  five  shillings  for  every  other  answer  we  print  The 
answers  to  any  question  should  be  sent  within  10  days 
after  the  question  has  appeared,  and  should  be  written  on 
one  side  of  the  paper  only.  We  would  call  the  attention 
of  those  sending  in  answers  to  the  fact  that  the  neatness 
of  any  sketches  sent  in  is  considered  when  marking  the 
relative  values  of  these  answers.  Questions  may  be  sent 
at  any  time. 

Questions. 

74.  In  what  way  would  you  test  lubricating  oils,  and  how  woidd 
you  find  out  if  they  were  animal,  mineral,  or  vegetable  ? — L 

75.  What  periodic  tests  would  you  advise  to  be  made  on  a  set 
of  accumulators,  and  what  records  kept  in  order  to  tell  how 
the  cells  were  being  treated  ? — P.  T. 

Answers. 

Question  No.  69.  What  are  the  relative  advantages  and  dis- 
advantages of  a  steam-pump  and  an  injector  for  boiler- 
feed  purposes? 

Best  Answer  to  No.  69  (awarded  10s.). — It  is  assumed  that 
consideration  is  only  desired  in  connection  with  boilers  for 
central-station  purposes,  and  not  for  locomotives  or  portable 
boilers.  To  judge  from  the  usual  practice  observed  in  works 
of  this  kind  the  two  pieces  of  apparatus  are  apparently 
considered  equally  desirable,  and  are  generally  installed 
together  whenever  a  duplicate  feed  plant  is  installed.  As 
the  direct-acting  pump  and  the  live-steam  injector  are 
perhaps  the  most  efficient  of  their  respective  classes,  only 
these  types  will  be  considered. 

Steam-Pumps. — Advantages :  (a)  Can  be  used  for  much 
hotter  feeds  than  the  ejector,  and  therefore  a  steam-pump 
is  more  reliable  than  an  injector,  where  a  feed  heater  is 
installed,  and  there  is  not  the  failing  of  "  losing  water  "  at 
high  temperatures,  (b)  The  steam-pump  is  more  useful 
than  an  injector  for  reducing  steam  in  a  boiler,  as  is  some- 
times desired.  The  injector  returns  a  large  proportion  of 
the  heat  it  uses  to  the  boiler,  thus  requiring  more  water 
and  energy  to  reduce  steam,  (c)  Steam-pumps  are  capable 
of  being  put  to  a  variety  of  uses  which  injectors  are  not 
suitable  for,  such  as  tank-filling,  fire-extinguishing,  etc. 
Disadvantages  :  (a)  Steam-pumps  take  up  much  more  room 
than  injectors,  have  numerous  moving  parts,  greater 
liability  to  get  out  of   order,  thus   necessitating  mot^ 
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exp^QAive  maintenance.  Valves  often  require  readjust- 
ment (h)  Will  not  lift  hot  feeds ;  the  supply  muBt  be 
at  least  on  a  level  with  the  pump  barrel  when  used  for 
Buch  purposes*  (c)  When  used  for  cold  feed,  a  foot  valve 
and  charging  connection  are  often  required,  (d)  Steam- 
pumps  require  constant  attention  when  in  use  and  want 
the  glands  repacking  periadicallj.  (e)  More  expensive 
both  as  regards  cost  and  erection  as  compared  with 
injectors. 

InjfJion. — Advantages  :  (a)  Cheaper  to  purchase  and 
erect  than  steam  pump  of  similar  capacity,  and  in  small 
sizes  efTects  a  great  saving  of  coal  when  compared  with  a 
pump  of  similar  duty.  (/>)  Will  lift  its  feed  some  distance 
when  the  temperature  does  not  exceed  lOSdeg*  F,  in  cases 
of  high-pressure  steam,  {c)  No  lifting  or  moving  parts^ 
nothing  to  get  out  of  order,  thus  meaning  low  cost  of 
maintenance,  (d)  Ready  for  immediate  use,  and  feed  can  be 
adjusted  to  a  great  nicety,  (e)  Lighter,  takes  up  lest  room,  is 
qtiite  as  certain  in  its  action,  and  as  it  is  only  in  acdon 
when  required  it  absorbs  less  power  than  a  pump,  (/)  It 
is  easy  to  see  when  the  injector  is  working  satisfactorily  by 
watching  the  overflow  and  vibration  caused  by  the  passing 
Bteam  and  water  through  the  feed  pipes.  Disadvantages  : 
(a)  No  use  where  the  feed  water  has  a  temperature  higher 
than  lOSdeg.  F.  for  high-pressure  and  135deg.  F.  for  low- 
pressure  steam  plant  If  these  temperatures  are  exceeded, 
such  a  large  amount  of  water  is  required  to  condense  the 
steam  that  its  velocity  is  too  much  reduced  in  driving 
forward  the  large  volume  of  feed  water.  {h\  Wasteful 
eddies  are  often  formed  in  these  instruments,  tnus  absorb 
ing  energy  to  no  useful  end.  {e)  They  are  not  so  useful  for 
reducing  steam  in  a  boiler  as  a  steam-pump^  and  the  range 
of  usefulness  is  much  more  limited. 

The  injector,  apparently,  has  greater  advantages  where 
cool  feeds  are  used  than  the  steam-pump,  but  the  latter  has 
such  a  much  wider  field  of  usefulness  that  it  is  highly 
improbable  that  the  irtjector  and  mechanically-driven  pump 
will  ever  cease  to  be  installed  together. — R  S.  P. 

Answer  to  No.  69  {awarded  bs,). — For  boiler  feed  purposes 
the  steam-pump  is  generally  used^  especially  in  power 
stations  of  any  magnitude.  There  are  many  forms  of 
pumps,  likewise  injectors.  Of  the  pumps  there  are  two 
main  types,  the  directracting  and  rotative ;  the  former, 
which  IS  a  duplex — ue.^  having  two  steam  and  water 
cylinders,  the  piston  rod  of  one  moving  the  valve  of  the 
other— is  the  greater  favourite,  as  it  will  siart  with  greater 
certainty  and  run  slowly  ;  but  the  great  disadvantage  of 
this  pump  is  that  it  is  a  great  steam  consumer,  probably 
more  so  than  the  injector.  As  it  is  desirable  to  save  steam 
at  every  point  in  a  station,  this  consideration  leads  to  the 
adoption  of  the  rotative  type,  where  a  rotative  engine 
drives  by  gearing  a  crank  which  works  the  plungers  of 
the  pump.  For  economy  the  engine  ought  to  be  a  compound 
one,  as  about  30  per  cent,  of  steam  consumption  is 
saved.  In  this  combination  are  the  following  advantages  : 
reliability,  economy,  constant  feed,  a  wide  range  of  regula- 
tion, and  the  capability  of  dealing  with  hot  feed  water 
This  combination  is  a  very  expensive  one,  but  this  will  not 

Erevent  it«  being  adopted  in  stations.  Where  first  costs 
ave  not  so  much  weight  as  reliability  and  economical 
working,  the  expense  must  bo  gone  to  in  order  to  gain  any 
advantage  over  the  injector.  Of  the  injectors,  I  will  take 
the  exhaust  injector  first  this  uses  waste  steam  from  the 
engine,  and  gives  a  feed  temperature  of  about  lOOdeg.  F., 
but  the  advantage  of  this  disappears  entirely  if  the  engines 
are  condensing,  as  there  is  then  no  exhaust  steam  ;  and  in 
the  case  of  non  condensing  engines,  little  advantage  can  be 
obtained  if  economisers  are  in  use  :  they  only  feed  against 
76lb  to  601b  per  square  inch  unless  helped  by  a  steam  jet, 
which  would  be  necesaarv  with  high  pressure  boilers.  They 
aleo  put  oil  into  the  boilers,  and  as  the  internal  parte  of 
most  engines  are  lubricated,  if  much  oil  got  into  the  boiler, 
it  would  damage  tbeboiler  plates,  therefore  exhaust  injectors 
are  not  much  used  in  power  stations,  though  they  are 
very  economical  and  find  a  suitable  field  in  aoiBe  eaeea. 
Takinc  an  injector,  to  be  compared  with  the  steam-pump, 
it  the  nighpreesure  type,  automatic,  by  having  a  one-way 
valve  openine  outwards  to  the  atmosphere  from  a  chamber 
fonamf  romta  m  diriMion  or  $lit  in  the  combining  noaile, 


including  modifications  in  which  the  siaan  ud 
supplies  are  also  adjustable,  but  omoltaneoiisly  i 
their  proper  ratio.  Every  boiler  should  hare  two  inji 
for  instance,  all  the  feed  water  has  to  peas  through  a  boic 
about  /^in.  diameter,  and  the  possibility  of  thia  Mi 
becoming  obstructed  with  wood,  waste,  etc,  mud  ^etHin 
choked  up  by  scale,  is  sufficient  explauataoti  for  llna ;  tki 
bodies  or  cones  of  such  injectors  are  made  tn  ba  aattlj 
removed  for  examination,  and  if  both  sets  of  iJijecAon  do 
not  fail  at  the  same  time,  no  stoppage  of  the  pUot  oaed 
arise  from  these  causes.  The  injector,  however,  giUi  a 
conetFint  feed,  though  the  amount  is  not  so  easily  regoliUi^ 
the  limit  being  about  50  per  cent  for  the  regulated  type 
and  less  for  the  others.  A  very  general  idea  is  that  aa  all 
the  steam  is  returned  to  the  boiler,  the  injector  is  a  wmj 
economical  apparatus :  this  is  not  so,  due  to  the  fad 
that  they  will  not  take  feed  water  of  any  temperatnii^ 
159deg.  F.  being  the  outside  limit,  which  is  a  great  dii^ 
advantage,  hence  the  adoption  of  the  pump. — T*  J*  A. 

Amwer  to  No.  69  (awarded  55,). — The  relattve  merits  aad 
demerits  of  pumps  and  injectors  depend  so  largely  oo  ihi 
conditions  existing  in  each  individual  case  that  it  is  hard 
to  lay  down  any  definite  law  as  to  which  is  prelimbla 
Of  course  the  question  of  economy  is  one  that  Dat«ii% 
appeals  first  to  the  average  steam  user.  In  this  it  wiNBia 
appear  that  using  a  cold  feed  the  injeetor  givea  a  iliglttly 
better  performance  than  the  pump,  but  when  any  fom  el 
heater  is  used,  raising  the  temperature  of  the  feed,  mj,  la 
200deg.  F.,  the  feed  pump  is  much  more  economical,  aa  ^ 
following  table  will  show  : 

A.  &  C 

Direct-acting  pump,   without   heater,  water   at 
eodeir 1    „ 

Injector  feedrnj^jit  150dee*  without  heater  *Mi    .. 

Injector  with  beeter,  raising  water  from  ISOdtg. 

to200doif. .,     «e    .. 

Direct-acting    pump  and   beater,   raising  water 

from  OOieg.  F,  to  iCXMep.  F. -879    ..,     tti 

Putnp  ir^red  to  main  engine,  and  beater  raising 
water  from  60ieg.  F.  to  2a0ieg.  F -i68    «..     IM 

A.— Teropenitiireof  water  to  injector  or  paiiip»  60ieg.  F*s  rate 
of  eraporation  of  iKiiler  101b.  of  water  per  poood  of  eoal  f ras 
and  at  2r2deg.  F.  B.— Helatlve  amount  of  ooal  reoaired  per  Wti^ 
of  time,  tbe  amount  for  direct-acting  pomp  feeaiag 
OOdeg.  F.  being  taken  as  unity.  C— Saving  of  fuel 
amount  required  wben  tbe  boiler  le  fed  witb  pitiop  wltboitt 

The  various  other  advantages  and  disadvaata|^  of 
two  systems  are  set  forth  below. 

Steam  Pump. — Advantages  :  They  are  aomewbrnl 
simple  to  manipulate^  being  quite  easy  to  start  and  lo 
constantly  going  at  one  sp^,  thus  requiring 
little  attention.  In  ease  of  emergencTt  when  tliert  it  iso 
steam  on  the  boilers  with  pumps  of  the  directracting  mtlicn^ 
with  the  smaller  sizes  the  boiler  can  be  pQinpea  op  bf 
hand.  Disadvantages  \  Relatively  to  tnjeetOfi»  l\mf  tftkl 
up  a  lot  of  room,  and,  as  a  rule,  require  some  iOft  of  ioiirf»> 
tion ;  their  maintenance  is  heavy,  requiring  freqooait 
reseating  of  valves,  packing  of  glanda,  etc.  and lobrkslioa 
both  in  the  cylinder  and  also  of  the  moiriog  pwta ;  and, 
finally,  when  of  the  direct^icttng  pattern,  &  DOi  alvBji 
work  so  sweetly  as  could  be  deeired,  due  U>  such  difioli 
as  passing  water  in  the  pomp  cylinder,  liability  to  }aail^ 
having  no  rotating  parts  to  give  them  a  oonstant  stroka, 
etc.     They  are  greater  in  first  coat  than  injectart. 

Injedors  —Advantage*  ;  When  no  form  of  foed  baalar  ■ 
used  they  form  a  very  convenient  method  of  rmiatiif 
temperature  of  the  feed,  and,  ai  shown  above,  under  tbi 
circumstances  are  more  eeonooiical  thaii  pumpn  Tboy  att 
small,  taking  up  little  flooiHtpace,  and  tft  gooorallf  of  t 
shape  and  siza  convenient  for  affistng  lo  Ibe  lioQir  bw^ 
immediately  against  the  check  vaJve»  mmUog  a 
compact  arrangement  than  witb  a  feed  pump 
distance  away.  Their  maintenance  is  small,  remirittg  mif 
occasional  taking  adrift  and  cleaning,  and,  finally,  ia  primo 
cost  they  are  low.  Disadvantages :  If  any  form  of  food 
heater  is  used  which  the  water  gooa  ikmuEli  prerioqi  to 
the  injectors  then  thsre  is  a  great  denl  of  dUBcQlqr  lo  pk 
the  latter  to  work,  and,  in  faeti  in  moi*  tirttiirtmt  tl  li 
quite  impoeaible.  Under  certain  oonditioiif  llioy  an  i 
to  start,  iueh,  for  instance,  as  with  a  lanky  choekt  raooM^p 
skilled  labour  to  manipulate  them.  WJbe«  onid  ttl  ti^ 
junction  with  a  condensing  syttem*  if  noi  entifalty  { 
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agaiost  they  tend  to  spoil  the  vacuum  by  forcing  a  lot  of 
air  into  the  boiler,  although  this  can  hie  minimised  to  a 
great  extent  by  an  intelligent  disposition  of  cocks. 

Reviewing  the  above,  it  will  be  seen  that  both  systems 
have  severaladvantages,  and  it  is  usual  with  most  steam- 
raising  plant  to  suitably  combine  the  two  and  realise  these 
advantajzes,  and  also  to  efficiently  guard  against  break- 
down.—H.  Bbll. 

Quution  No.  70. — Erolain  the  working  of  a  direct-current 
**  booster,"  and  snow  with  diagram  of  connections  and 
switch-gear  how  a  "booster  "  may  be  used  for  charging  the 
battery  from  the  oontinuous-carrent  public  supply  mains. 
If  the  voltage  has  to  be  '*  boosted  "  up  20  per  cent,  what 
efficiency  would  you  expect  from  a  given  size  of  "booster"? 

Best  Answer  to  No.  70  (awarded  lOs.), — A  booster  consists 
essentially  of  a  direct-current  transformer,  the  primary  of 
which  is  run  in  this  case  off  the  supply  mains,  while  the 
secondary,  which  is  in  series  with  the  cells  to  be  charged, 
raises  the  pressure  above  that  of  the  supply  mains  by  an 
amount  equal  to  the  excess  of  the  batterv  pressure  when 
fully  charged  over  that  of  the  mains.  There  are  various 
forms  on  the  market,  all  embodying  the  same  principle — 
namely,  that  of  a  motor  driving  a  dynamo  of  the  requisite 
voltage,  but  the  practical  details  are  caried  out  in  slightly 
different  wajrs,  as  follows:  (1)  two  separate  machines, 
having  their  shafts  rigidly  coupled  together ;  (2)  one 
machine,  with  a  double  winding  on  the  armature  and  a 
comnautator  at  each  end ;  (3)  one  machine,  with  a  double 
winding  on  the  armature  and  a  duplicate  magnetic  circuit, 
this  latter  commonly  called  a  variable  ratio  booster. 

1.  This  arrangement  has  the  advantage  that  the  regula- 
tion of  pressure  can  be  effected  by  rheostats  in  the  shunts 
of  the  machines,  thus  obviating  the  necessity  of  having 
resistance  in  the  circuit  of  the  primary  armature  to  vary 
the  voltage  of  the  secondary.  It  is  somewhat  heavy  in 
first  cost,  and  takes  up  a  great  deal  of  room. 

2.  With  this  it  is  necessary  to  have  a  variable  resistance 
in  the  circuit  of  the  primary,  since  any  regulation  of  the 
field  necessarily  affects  both  the  primary  and  secondary, 
but  in  opposite  direction,  because  increasing  the  resistance 
in  the  shunt  will  make  the  motor  run  faster,  but  it  will 
also  decrease  the  voltage  of  the  generator,  and  thus 
practically  no  change  will  take  place.  One  great  advantage 
that  it  possesses  is  that  armature  reaction  is  minimised,  and 
the  machines  will  run  with  comparatively  little  adjustment 
of  the  brushes  and  consequently  little  attention. 

3.  This  arrangement  is  perhaps  the  most  elastic  of  all,  it 
being  possible  with  these  machines  to  obtain  a  variation  of 
from  40  per  cent  to  50  per  cent,  while  the  E.M.F.  on  the 
other  remains  constant 


The  general  arrangement  of  connections  and  switch-gear 
are  shown  in  Figs.  1  and  2.  In  Fig.  2  it  will  be  seen  that 
there  is  a  motor-starting  and  regulating  switch,  M  B»  a 
middle- wire  switch,  M  W,  and  a  change-over  switch,  C  O, 
for  either  charring  or  discharging,  a  concentric  battery- 
regulating  switcb,  B  R,  a  shunt-break  switch,  S  B,  and  an 
adequate  number  of  fuses.  Briefly,  the  operation  of  switch- 
ing the  machine  in  is  as  follows :  The  shunt-break  switch 
is  closed,  and  when  the  magnets  are  fully  excited  the 
middle-wire  switch  is  closed,  and  the  starting  switch  put  on 


the  first  stop.  The  speed  is  then  run  up  by  taking  out  the 
starting  resistance  till  the  requisite  voltage  is  obtained 
(determined  by  the  voltmeter,  V,  which  can  be  changed 
over  from  the  battery  to  the  machine  terminal  by  a  suitable 
two-way  switch)  when  the  change-over  switch  is  closed  on 
the  charge  position,  and  the  charge  finally  adjusted  by 
means  of  M  R 
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As  far  as  the  question  of  efficiency  is  concerned,  most 
machines  that  have  been  working  for  some  time  will  pro- 
bably not  have  a  much  greater  efficiency  than  85  per  cent, 
but  owing  to  the  great  improvements  during  the  last  year 
or  so  most  makers  will  now  guarantee  an  efficiency  of  from 
01  per  cent  to  93  per  cent — H.  B. 

Answer  to  No,  70  (awarded  bs.), — It  is  open  to  discussion 
whether  the  use  of  the  name  "  booster  "  in  the  sense  the 
above  question  uses  it  is  correct  The  American  name 
**  booster  "  has  been  given  to  a  small  dynamo  used  for  the 
purpose  of  raising  the  voltage  of  any  particular  feeder, 
power  line,  etc.,  and  as  it  essentially  consists  of  a  dynamo 
whose  field  and  armature  windings  are  in  series  with  the 
feeder  or  main,  and  which  automatically  increases  the 
pressure  as  the  load  increases  owing  to  the  greater  current 
around  the  field.  It  is  clear  from  this  that  to  use  such  a 
machine  for  charging  accumulators  by  private  individuals 
from  the  public  supply  mains  is  out  of  the  question, 
especially  as  no  suppliers  to  the  public  of  electrical  energy 
would  consent  to  the  placing  in  aeries  with  their  mains  any 
private  consuming  device  on  the  premises  of  a  customer. 
For  the  same  reason  the  German  "  Femleitungs-dynamo," 
which  consists  of  a  motor  in  series  with  the  mains,  driving 
a  generator  whose  armature  is  placed  as  a  shunt  across  the 
mains,  is  ineligible  for  battery-charging. 

Having  regard  to  the  rules  and  regulations  issued- by 
the  various  supply  companies  and  corporations,  the  only 
machine  which  is  adapted  for  the  purpose  required  is  the 
motor-generator  or  dynamotor,as  it  is  variously  termed.  This 
machine  usually  consists  of  two  distinct  sets  of  coils  wound  on 
a  common  armature  core,  the  two  sets  of  coils  terminating  at 
two  separate  commutators,  one  at  each  end  of  the  armature. 
The  coils  of  the  two  windings  alternate  with  each  other, 
and  revolve  in  a  common  field,  which  is  usually  placed  as 
a  shunt  across  the  low-potential  armature.  The  motor  being 
supplied  with  current  from  the  mains,  its  armature  in 
revolving  carries  the  generator  armature  coils  with  it.  This 
in  turn  generates  an  E.M.F.,  and  current  depending  upon 
the  turns  on  the  armature,  the  excitation,  and  the  speed. 
The  motor  being  in  parallel  or  shunt  with  the  supply  mains, 
the  conditions  are  in  accordance  with  usual  practice  of 
current  supply.  These  machines  often  consist  of  two 
precisely  similar  dynamos  complete  in  themselves,  which 
are  mechanically  connected  as  regards  their  armatures  and 
mounted  upon  a  common  bed-plate,  and  in  this  form  are 
used  as  balancing  apparatus  on  a  three-wire  system.  The 
first  kind  have  an  advantage  over  the  latter,  insomuch  as 
owing  to  the  reactions  of  the  two  sets  of  coils,  they  run 
sparklessly.  These  machines  are  built  for  transforming 
from  a  high  to  a  low  potential  or  vice  versd,    ■ 

Fig.  2  shows  diagrammatically  two  armature  windings 
on  the  same  core  and  shaft   intended   to   revolve  in    a 
common  field.     Assuming  that  the  battery  requires  5,400  . 
watcs  to  be  passed  through  it  for  a  certain  thne  in  order 
to  charge  it^  and  assuming  that  the  suj^ly  from  the  mains 


784 


THE  ELECTRICAL  ENGINEER,  JUNE  24,  1898. 


is  at  100  volU,  then  the  motor  or  primary  armature,  whose 
commutator  is  marked  P,  would  probably  be  wound  for  an 
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Fig.  1. 


output  of  60  amperes  at  100  volts,  thus  allowing  a  small 
margin.     The   generator   or    secondary  armature,  whose 


)^8, 


^|l|l^    -onv-  -ijtln^^^ 


r«  Lamps. 
Fio.  Z— D  P,  doable  pole  twitch  and  fuse ;  Di  Pi,  double-pole 
fuse ;  I>|  P^  double- pole  switch  ;  S  P,  stDgle-pole  switch  ; 
T  S,  two-way  switch  ;  F,  fuse  ;  A,  ammeter  ;  V,  yoltmeter  ; 
P,  primary  or  motor  oommutator  ;  S,  secondary  or  generator 
commutator ;  M  G  f ,  field  windings  of  motor-^^nerator ; 
8  S,  starting  switch  ;  A  C,  automatic  out-out ;  C  S,  charging 
switch  ;  D  S,  discharging  switch  ;  Y  K,  ▼oltmeter  key. 

commutator  is  marked  S,  would  be  wound  to  give  an  output 
of  upwards  of  6,000  watts  at  135  volts,  sav  44  amperes 
at  135  voltSi  both  windings  working  in  (he  same  field. 


The  current  from  the  mains  passes  through  (ha  double- 
pole  switch  and  fuse,  D  P ;  this  switch  ahoold  be  of  soch 
construction  that  it  would  be  impossible  to  dose  it  nnlaM  the 
starting  switch,  S  S,  be  on  the  contact  marked  **  off,"  other 
wise  should  D  P  be  closed  with  the  starting  switch  oo 
3  or  4,  a  direct  short-circuit  of  the  armature  would  be  the 
result,  probably  totally  destroying  it  With  S  S  oo 
contact  1,  the  current  divides,  part  going  through  the 
resistances  connected  to  the  contacts  2,  3,  and  4  to  the 
commutator  and  motor,  P,  part  passing  throoffh  the  field 
winding,  M  G  F,  which,  when  the  switch  is  in  this  posttioo, 
gets  the  full  pressure  of  the  circuit  and  produces  a  stnwg 
starting  torqua  As  the  switch,  S  S,  is  moved  over  eontaeu 
2,  3,  and  4,  the  resistance  which  is  being  cut  oat  of  the 
motor  circuit  is  being  inserted  in  the  field  dreait^  thoi 
weakening  the  field  and  running  the  motor  up  to  itahiehcst 
speed.  The  generator  side  of  the  system  requires  very litUe 
explanation.  It  is  a  simple  domestic  accumulator  circuit, 
in  which  T  S  is  a  two-way  switch  for  short-dreuiting  the 
ammeter,  A,  whilst  A  C  is  an  automatic  cutout  whidi 
disconnects  the  battery  from  the  dynamo  should  theKhLF. 
fall  below  what  is  required  to  overcome  the  back  E ILF.  of 
the  cells  whilst  charging.  The  rest  is  self-explanatory.  With 
a  well-designed  switch  connected  as  is  S  S,  probably  the 
whole  of  the  necessary  regulation  of  the  charging  current 
could  be  efTected  by  its  intelligent  use,  together  with 
varying  the  number  of  cells  in  clmrge.  A  variable  resist- 
ance, capable  of  carrying  the  whole  charging  current^  if 
inserted  between  S  and  T  S,  would  effect  the  same  porpoee 
and  might  even  be  more  desirable. 

Fig.  1  shows  a  true  "  booster "  dynamo  whoee  magnet 
windings  are  in  series  with  the  line.  Such  an  arrangement 
as  is  shown  would  be  suitable  for  raising  the  preasnre  at 
a  distant  point  on  an  electric  tramway  system,  and  could 
furnish  current  from  the  battery  should  occasion  arise.  By 
means  of  the  switch.  A,  several  arran^ementa  can  be 
effected.  C  is  the  <*  booster''  dynamo,  whilst  B  is  a  variable 
shunt  across  the  series  field  winding,  and  by  means  of  which 
the  excitation  may  be  adjusted.  An  efficiency  of  85  per 
cent  on  the  double  transformation  may  reasonably  be 
expected  in  machines  of  good  size,  but  in  small  machines 
this  figure  would  probably  not  exceed  75  per  cent — 
Yankes. 


LEGAL   INTELLIGENOE. 


THE  SMOKE  NUISANCE. 

The  Metropolitan  Electric  Supply  Company,  Limiud,  was 
summoned  at  Bow-Btreet  Polico  Court  on  the  22od  ioai.  for  doC 
complying  with  a  magisterial  order  calling  oo  it  to  abate  a 
nuisance  caused  by  black  smoke  being  alloim  to  escape  from  a 
chimney  in  such  a  way  as  to  constitut-e  a  public  naiaance. 

Mr.  H.  C.  Jones  prosecuted  on  behalf  of  the  St.  C;ilee's  Board  of 
Works. 

Mr.  Mnir,  who  defended,  admitted  that  black  aiaoke  had 
escaped  from  the  shaft  of  the  company's  premises,  bal  etp 
that  owing  to  the  coal  strike  in  Sooth  Wales  it  wi  ~ 
to  get  the  smokeless  coal  generally  used.  The  company 
the  best  coal  now  in  the  market,  bat  to  prereot  smoke  vita 
this  coal  it  would  be  bound  to  reconstmct  its  f  uroaeot,  whieh  vonld 
take  10  or  12  months,  and  invoWe  eDormons  expense.  He  qnotsd 
cases  to  show  that  a  company  bound  by  law  to  dieehaiwe  a  pnblie 
duty  (as  this  company  was)  was  exempt  from  penalty  if  a  nusanee 
was  caused  by  so  doing. 

Sir  Jamee  yanahan  said  he  was  fatisfied  that  the  company  bad 
done  all  in  its  power  to  mitigate  the  nuisance,  and  be  marknd  tkm 
summons  "  No  conviction." 

Mr.  Joaea,  who  said  there  were  90  other  suounoneee  acntnat  tkm 
company,  then  obtained  leave  to  withdraw  the  same. 

A  similar  batch  of  summonses  against  the  Charing  Crom  and 
Strand  Electric  Supply  CorporaUoo,  Limited,  taken  ont  by  tkm 
St.  Martin's  Vestry,  was  also  withdrawn. 


SOUTHPORT  ELBCTRICmr  WORKS. 


The  following  is  the  annual  report  of  the  eleetnoal 
engineer,  Mr.  C.  D.  Taite,  upon  the  worldiiff  of  the 
Southport  electricity  works  for  the  year  ending  March  3l« 
1898,  together  with  an  abstract  of  the  aecoontt : 

I  have  much  pleasure  in  laying  before  yon  my  Moond  anneal 
report  on  the  working  of  the  eleetrieity  estate.  From  boSh  a 
financial  and  an  engineering  point  of  view,  the  resnks  of  the 
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period  und^  eQnBidera&ion  have  been  highly  satiBfactory,  Ther^ 
nave  been  no  eenouB  failttree  eithor  at  the  generating  station  or  on 
the  maiaSj  and  over  100  new  cuficomera  have  been  added  to  Lbe 
lattef ,  represent! ncf  &n  increase  of  about  50  per  cent,  on  those  eon- 
neeted  on  March  31  of  liwti  year*  During  the  year,  various  exten- 
aions  h&ve  taken  place  in  every  braneb  of  the  undertaking^  the^e 
extent  ions  being  rendered  necessary  by  the  rapidly  increasing 
demand  for  electricity. 

Q<NEKATiNa  Station. 

Boiler- House^ — An  additional  boiler,  manufactured  by  MeiBre. 
Tinker,  Shentoni  and  Co.,  h&a  been  iaetalled,  and  haa  been 
working  satisfactorily  for  the  past  eight  month*.  Allowing  for 
one  boiler  being  ahut  down  for  cleanings  there  is  now  sufficient 
capacity  in  the  boiler- boose  to  deal  with  a  m&xltnum  demand  of 
from  900  i,b.p,  to  l^GOO  i  h.p,  A  further  order  for  two  more 
boileri  haa  been  placed  with  the  same  firm  ;  when  these  two  are 
installed  the  preeent  boiler-house  will  contain  the  full  numbar  for 
which  it  was  designed — viz.,  a  range  of  bIx  boilen*,  A  large  feed 
pump  has  been  put  down,  capable  of  dealing  with  aboat^.OOO  gallons 
of  water  per  hour  ;  it  is  of  the  weU- known  Worthing  ton  type.  The 
eeonomiser  has  been  enlarged  by  the  addition  of  96  pipes,  and  the 
who^e  battery  of  pipes  hae  been  raised  2ft,  in  order  to  avoid  the 
ream  water  which  occaeionally  ujied  to  give  trouble^  Excellent 
duty  is  obtained  from  this  adjunct  of  the  boilers,  the  water,  which 
b  f^  Into  the  econo miser  at  an  average  temperature  of  about 
&)deg.  F,,  coming  out  at  the  top  at  about  *270deg.  B^^  thi^  result 
bsing  obtained  without  any  fierceptible  interference  with  the 
chimney  draught.  All  the  ateam^pipes,  including  valves  and 
ilanges^  have  been  covered  on  an  impro\^ed  method  ;  the  non  con- 
ducting material  ie  silicate  of  cotton,  and  this  ta  held  to  the  pipes 
by  a  sheet-steel  covering  ;  the  loss  by  radiation  has  been  l&n^ely 
reduced.  A  duplicate  supply  of  ^vater  has  been  furniBhea  by 
connection  with  the  waterworks  company^s  mains, 

Engine -Moom^— The  engine-room  plant  has  been  increased  by 
the  addition  of  a  500-h.p.  engine,  direct  coupled  to  a  300  kw. 
alternator  ;  the  combination  is  similar  in  type  to  the  two  250  b  p. 
sets  laid  dowD  in  1 895,  but  is  of  a  much  more  massive  doiign.  It 
waa  completed  in  the  second  week  in  December,  its  erection  being 
delayed  owing  to  the  strike  in  the  engineering  trade  ;  the  delay 
would  have  been  still  more  serious  had  not  your  own  staff  under- 
taken the  work  of  erection,  the  contractors  retaining  all  respon- 
slbility.  If  any  other  course  had  been  adopted  it  would,  in  all 
probability,  have  been  necessary  to  decline  to  connect  additional 
consumers,  as  a  great  number  of  other  towns  had  to  do.  Fortu- 
nately, by  working  day  and  night,  and  by  putting  extreme 
pr^sure  on  the  contractors,  the  plant  was  completed  in  time  to 
meet  all  demands.  It  is  now  working  satisfactorily  and  with 
economical  results,  and  that  it  Is  capable  of  doing  its  work  is 
ebown  by  the  fact  that  it  has  frequently  run  on  the  town  with  an 
Overload  cf  from  15  to  30  per  cent.,  and  during  the  official  trials  it 
worked  np  to  as  much  as  ^0  per  cent,  overload.  The  older  plant 
has  been  kept  in  perfect  working  order,  and  its  reliable  character 
waa  thoroughly  demonstrated  during  the  strike  referred  to  ahovei 
when  for  several  weeks  in  succession  the  whole  of  the  plunt, 
consisting  of  five  engines  and  alternators,  waa  run  night  after 
ni^'ht  without  the  slightest  hitch  or  difficulty.  The  total  power 
now  inetalled  is  1,260  i,h.p.  The  rectifiers  continue  to  give  very 
little  trouble^ 

Distribution. 

The  cables  continue  to  prove  themselves  most  reliable,  not  a 
single  fault  having  occurred  on  any  of  the  main  cables  during  the 
year.  As  I  had  cause  to  remark  in  my  report  laatyear^  tome  other 
typee  have  given  very  serious  trouble  in  many  towns  ;  in  several 
inatallations  the  cables  are  the  weak  point,  and  while  it  does  not 
do  to  be  too  ooofidGnt,  it  is  very  satisfactory  to  note  that  !n  the 
towns  where  the  greatest  trouble  hag  been  experienced  new  cables 
have  been  put  down  of  the  t;pe  which  the  Southport  Corporation 
were  the  first  to  adopt  four  years  agOj  and  with  which  all  the 
eirtanatons  have  been  carried  out,  and  in  at  least  one  case  a 
guarantee  (under  penalty)  of  not  less  than  10  years  has  been  given. 
The  transformers  have  been  ecru  ally  satisfactorvj  no  faults  having 
occurred,  A  great  ad^^ance  has  been  made  by  the  adoption  of 
sub  stations  for  the  transformers  where  the  demand  is  heavy, 
and  of  pillar  boites  where  the  demand  is  not  suilicient  to 
warrant  the  cost  of  a  aubstation  ;  the  switcb-gear  is  now  quite 
tinder  control  and  easily  Qccessible,  and  it  is  a  comparatively  easy 
matter  to  arrange  a  duplicate  supply  of  feeders  to  each  sub-station. 
This  work  wiU  oe  carried  out  during  the  approaching  summer. 
Another  feature  of  the  year  has  been  the  adoption  of  a  pressure 
of  210  volts  in  the  outlying  districts^  in  p!ace  of  the  previous 
preesoreof  100  volts  ;  a  large  number  of  residential  houses  have 
been  changed  over  to  the  higher  pressure,  with  satisfactory  results* 
The  practical  result^  as  far  as  the  Corporation  is  concerned^  Is  a 
large  saving  in  the  cost  of  maint^  while  the  consumer  benefits  by 
the  more  even  pressure  obtained.  During  the  year  distributing 
cables  have  been  laid  in  the  following  streets  and  roads  ;  Forest- 
road  (part},  Cham b res- road,  Let h bridge- road,  Cars^on-road,  St. 
Luke's-road  (part)»  Shakespeare- street,  Virginia-street  [part)» 
Do ke  street  (part),  Scarisbrick -street^  Knowsley-ruad  {part), 
Ley  land  road  (part),  Preston  road  (part).  Park-avenue  (part)^  Park- 
crescent  (part),  and  Princes  ^street  (part).  It  has  been  found  to  be 
a  matter  of  (^naiderable  difficulty^  owing  to  the  large  increase  of 
load  on  No,  2  maiut  to  keep  a  constant  pressure  in  all  parts  of  the 
town  I  with  the  addition,  however,  of  the  two  new  feeders  which 
are  now  being  laid,  together  with  the  boosters  or  regulating  trans- 
former?, it  will  he  possible  to  raise  or  lower  the  pressure  on  one 
feeder  independently  of  the  other  feeders,  thus  almost  entirely 
ellnainating  the  diMcttlty  referred  to  above. 


Street  Arc  Lighting^ — The  arc  lamps  in  Lord -street  and  the 
Prornenade  continue  to  work  satisfactorily, 

JFirintj. — ^With  the  beginning  of  the  year  the  new  hire-purchase 
system  of  wiring  houses  came  into  vogue.  Since  tnat  date 
13  inataUations  have  been  entrusted  to  the  supervision  of  your 
staff,  the  total  value  of  the  work  carried  out  being  £500.  7s.  4d, 
When  the  system  was  6r«t  introduced  much  difficulty  was  expe- 
rienced in  getting  some  of  the  wiring  contractors  to  understand 
that  the  speciHcations  issued  were  intended  to  be  carried  out.  but 
by  duly  enforcing  the  various  clauses,  and  by  striking  off  those 
contractors  who  for  a  variety  of  reasons  proved  them&tslves  unable 
to  edidently  carry  out  the  work  entrusted  to  them^  it  has  been 
pot's ible  to  raise  the  standard  of  wiring  above  the  rather  low  ebb 
to  wblch  it  had  fallen,  I  am  of  opinion  that  when  the  scheme 
comes  to  be  mor^  widely  known  ii^  will  be  highly  appreciated  and 
largely  used  by  private  householders,  to  whose  advantage  it  is  to 
have  the  work  carried  out  once  for  all  in  a  thoroughly  workman- 
like and  efQcient  m&nner.  Already,  since  March  31  last,  a  number 
of  additional  applications  for  wiring  have  been  received. 

CritiCisfm  qf  Anuiiol  lliiariu. — From  the  balance-sheet  attached, 
it  will  be  obseived  that  the  net  profit  on  the  year's  working  is 
£^^%.  16*>  3d. I  as  s gainst  a  lo^s  on  the  previous  yearns  working 
of   £471,    showing   an   improvement   in   the   right   direction   oi 
£1,114.   16i.  9d,     The  amount  paid  in  interest  and  sinking  fund 
was  £2^!^4,  as    against   £2,459   of   the  previous  year,  the  gross 
profit    being  £^,49S  compared  with  a  gross  profit  of    £2,i>§^  for 
the  year  1B96  7>     The  output  of    the   works   has  increased  at  a 
very    satisfactory    rate,  the    units  sold    to    ordinary    consumers 
showing  an  advance  of  over  32  per  cent,  on  the  uoits  sold  during 
the    previous    12  months,  the    actoal   figures    being  291^277^  as 
against    151^095,      The    total   units    sold    have   increased   from 
245,515    to   376,490.    the    total    income    has    increased    at    the 
same    time  from   £4,426   to   £6  350»   while    the    total    working 
costs  have  only  risen    £484— viz.,  from    £2,36S   to    £2,352— that 
is    to   say,    the   additional    1^0,075   units   have   been    generated 
at  an  additional  cost   of   £4^4,  or  ^BSd,  per    unit.     The  wisdom 
of    reducing    the    price    to     4d,,     after    two    hours'    consump^ 
tion,   to  2d^  per  unit  is    amply  demonstrated,   not  only  in    the 
increased  revenue,  but  also  in  the  reduced  costs  per  i^nit  sold. 
The  basis  of  the  demand  indicator  system  is  to  provide  for  the 
stand-by  charges  out  of  the  revenue  obtained  from  the  first  hour's 
daily  average  consumption  of  each  consumer,  as  on  this  basis  only 
can  all  classes  of  consumers  pay  their  fair  share  of  these  charges. 
Up  to  the  present,  however,  it  is  found  that  7d,  for  tho  first  hour's 
couBumption  does  not  quite  cover  all  the  stand-by  charges,  hence 
It  has  been  necessary  to  retain  4d.  for  the  second   hour's  charge 
before  reducing  to  2d.  for  the  remainder.     The  stand-by  charges 
are  roughly  taken  to  include  total  charges  to  revenue  account, 
minus  total  works  costs.     These  charges  are  represented  by  a  sum 
of  £3,€6S  in  the  case  of  Southport,  while  the  running  costs  amount 
to  only  £2,038,  or  TSOd.  per  unit  sold.     On  a  revenue  of  2d,  per 
unit  there  is  a  profit  of  '70d.  on  every  unit  sold  at  the  2d,  ratOj 
but  on  the  first  hours  consumption,  although  a  revenue  of  7d.  per 
unit  is  obtained,  there  is  a  leas  on  every  unit  sold,  because  7d. 
does  not  cover  the  stand-by  charges  as  well  as  the  running  costs. 
The  amount  paid  to  sinking  fund  account  during  the  year  was 
£1,43S  ;    this  sum,    added   to   £1,586,   the  amount   paid   up   to 
March  31, 1S97.  makea  a  total  of  £^^  023  which  the  electricity  estate 
has  already  contributed  towards  its  own  purchase.    In  other  words^ 
not  only  has  the  satate  paid  all  interest  on  money  borrowed,  and 
met  all  habiliiies  (with  the  exeoption  of  a  sum  of  £204,  being  part 
of  the  amount  disallowed  by  the    Local  Government   Board  on 
preliminary  expenses  and  chimney  account),  but  it  has  also  set 
aside  towards  repayment  of  its  own  loans  a  sum  of  £3,023^  without 
any  expense  to  the  rates  of  the  town.     An  examination  of  the 
analysis  of  the  accounts  shows  that  a  reduction  of  '35d.  per  unit 
sold  has  been  made  in  the  w^orks  costs,  and  a  reduction  of  '40d,  in 
the  total  working  costs,  or,  if  interest  and  sinking  fund  charges  be 
included,  as  perhaps  they  should  be  (the  cost  of  electricity  being 
regulated  as  much  by  ihe  capital  charges  as  by  the  running  coatB), 
tbe  total  reduction  in  the  cost  of  each  unit  sold  is  l-07d,--vis.| 
4 "7 Id.  to3'04d,  — or  over  20  per  cent.    The  increased  output  ie 
chiefly  responsible  for  these  reductions,  as  expenses  do  not  increase 
at  anything  like  the  same  rate  a^  the  output.     I  have  no  doubf? 
that  for  the  next  few  years  farther  Blight  reductions  will  continue 
to   be   shown  ;   they   would,    however,    be    much   more   marked 
if    it   were   possible  to   employ    the   plant   to   some   advantage 
in    the  daytime.     Any  step  which  will  advance   the  economical 
use  of   electricity  for   power  or   domestic    purposes,  as  opposed 
t>  lighting,  will   do  more   to   reduce   the   cost  of   electricity  to 
the  community  at  large  than  the  most  rigid  economy  can  ever 
hope  to  do.  Southport  now  holds  aecond  place  as  regards  economy 
of  production  amongst  the  2S  municipalities!  that  have  adopted  a 
high-tension  system  of  generation,  and  whose  results  are  published. 
As    regards    coal    consumption^    Southport    holds    the    premier 
position,  bracketed  with  Bolton.     There  arej  however,  two  com- 
paniee— vj^  ,  Leeds  and  Shefiield — ^who,  with  outputs  more  than 
double  that  of  Southport,  have  obtained   better  res u Its,    Their 
total  working  costs,  exclusive  of  capital  charges,  are  I '50  and  153 
respectively.     Negotiations  are  now  in  hand  for  municipalising 
both  these  undertakings.     In  each  case  the  municipalities  have 
offered  more  tlian  double  the  p^  value  of  the  share  capital,  thus 
demonstrating  their  appreciation  of  the  immense  value  of   the 
monopoly. 

Units  absorbed  In  mains,  transformers,  etc,  have  Increased 
largely  during  the  year.  That  is  only  what  was  to  be  expected,  as 
the  number  of  transformers  in  use  have  largely  increased,  and 
they  have  to  l>e  energised  day  and  night.  In  addition,  the  main 
feeders  have  been  very  fuUy  loaded,  and  the  lots  of  pressure  da# 


786 


THE  ELECTRICAL  ENGINEER,  JUNE  24^  1898. 


to  this  fftct  amomits  to  m  much  as  12  or  14  per  cent,  at  top  load. 
When  the  new  cables  are  connected  up,  this  lots  will  be 
oortailed.  and  the  adoption  of  a  200-Tolt  distribution,  in  place  of 
hoose-to-boose  transformers,  shonld  prevent  increase  in  trans- 
former losses. 

In  conclusion,  I  should  like  to  draw  your  attention  to  a  feature 
which  does  not  appear  in  any  biJance-sheet  or  schedale,  but  which 
nerertheless  appears  to  me  so  be  one  of  the  most  satisfactory 
details  of  the  year's  work.  I  refer  to  the  number  of  consumers  who, 
having  once  put  in  the  electric  li|?ht,  have  extended  its  use  after  a 
short  trial,  not  only  in  the  original  premises  in  which  they  first 
installed  It,  but  very  frequently  in  aaditional  premises  altogether 
and  in  their  dwelling- houses.  No  less  than  44  consumers  extended 
their  lighting  last  year.  This  fact  points  to  a  decided  appreciation 
of  a  pare  and  healthy  light,  and  speaks  well  for  the  regularity  of 
the  supply. 

Rbvknub  Account. 


Expenditure. 

Stock,  March  31,  1897 

Qeneration  of  Electricity. 

Coal,  including  carriage 

Oil,  waste,  water,  and  engine-room  stores 

Wages  at  generating  station 

Repairs  anid  maintenance:  buildings, 
£27.  13s.  lid.;  engines  and  boiler, 
£66.  is.  6d.;  dynamos,  etc.,  £45; 
sundry  work,  £194.  6s.  2d 333 


1    7 


Distribution  of  Electricity. 


£  9.  d. 
214  10    6 

631  9  1 
205  13  9 
946    3    5 


2,116    7  10 


Wages  to  linesmen,  etc. 

Repairs,  maintenance  of  mains 

Incandescent  lamps 

Repairs,  maintenance,  and  renewals  of 
transformers,  meters,  switches,  etc., 
on  consumers'  premises 

Public  Lamps. 


40 
34 

70 


19  14    3 


Attendance  and  repairs 
Renewals    


218  17 
77  17 


Rent  payable 

Rates  and  taxes 


Rents,  Rates,  and  Taxes. 

96    0    0 

92    4    8 


Management  Expenses. 

Salaries— engineer's  department 230    0  0 

Ditto  clerical  suff   84  11  3 

Ditto  general  office 45    0  0 

SUtionery  and  printing 81  11  8 

General  establishment  charges 155    1  11 

Cooking  apparatus 0  12  1 


164    4    7 


296  14    5 


187    4    8 


Special  charges — insurances  

Redemption  Fund. 

Interest  on  loans 1,416    5 

Sinking  fund 1,438    4 


^Balance—surplus 


596  16  11 
12    5    6 


2,864  10    5 

6,442  14  10 
643  16    9 


£7,086  11     7 
Deficiency  brought  forward  and  accrued  since  com- 
mencement ofsupply   £169    6  10 

Netsurplussinoecommencement  of  supply  474    9  10 

Income.  £       s.   d. 

Saleof  current  per  meter  at  7d.  per  B.T.U 3.913    3    2 

Ditto  at  4d.  ditto 1,451     2    b 

Ditto  at  3d.  ditto 1    9    H 

Ditto  at  2d.  ditto 566  14  10 

Ditto  under  contract    3  11    <3 


5.936    1  11 
Lses  discounts,  £272.  19^. ;   and   bad  debts  and 
allowances,  £26.  16s.  3d 298  15    a 


5,637    6 
Street-lighting,    £840 ;  and    rental    of  meters  and 

transformers  (arcs),  £129.  Us.  9d 969  11 

Premiums  ....- 12  10 

Stock  in  hand,  March  31,  1898 » 242    7 

Recharges— generation  account    224  16 


£7.086  11 


*  N.B.— This  surplus  is  being  appropriated  to  wipe  ofif  part  of 
the  £678  disallowed  by  the  Local  Government  Board  on  chimney 
and  preliminary  expenditure  account. 

Statement  Givin<}  Details  or  Output. 

Units  generated    532,862 

Units    /  Ordinary  consumers 291,277 

sold     1  Public  lighting  85,2l:i 

Consumed  at  works  and  testing    10,16*2 

Units  absorbed  in  mains,  transformers,  etc 146,21>i 

Percentage  loss « 27  + 

Maximum  load  (oniu  per  hour) 401 

Number  of  consumers .33^ 

Number  of  8-c.  p.  lamps  connected  26,0ri 


COMPANIES'  MEETINGS  AND  REPORTS. 

ELECTRIC  AND  GENERAL  INVESTMENT  COMPAVT, 

LIIIITED. 

Directors  :  George  Herring  (ohainnan),  J.  B  Braithwmite,  jao.. 
£mile  Garcke,  B.  H.  Van  Tromp. 
Report  of  the  directors  to  be  submitted  to  the  ninth  ordinary 

Sineral  meeting  of  the  shareholders  to  be  held  at  Wiochsseer 
ouse,  Old  Broad-street,  E.C ,  on  Tuesday,  June  28  1898.  at 
3  p.m.  : 

Tne  profit  and  loss  account  shows  a  gross  profit  on  the  transec- 
tions of  the  year  of  £31,946.  13s.  8d..  and,  after  dedeeUog  aU 
general  charges  and  the  interim  dividend  alreadf  paid  en  the 
ordinary  shares,  there  remains  a  net  balance  of  £25,719.  If.  101 
available  for  distribution.  The  directors  rccommefid  that  this 
sum  be  dealt  with  as  follows :  Ordinary  shares— to  the  paymsot 
of  a  further  dividend  at  the  rate  of  30  per  cent,  per  ananas  for 
the  six  months  ended  May  31,  1898,  £3,000;  to  the  paymeot  of  a 
bonus  of  10  per  cent  for  the  year  ended  Mar  31,  1898,  £2,000. 
These  payments,  with  the  interim  dividend  of  10  per  cent,  pre- 
viously paid,  will  make  a  toud  distribution  of  35  per  cent,  for  the 
year  upon  the  capital  paid  up  on  the  ordinary  shares.  Foanders' 
shares— to  the  payment  of  a  dividend  of  £30  per  ehare  for  tkm 
year  ended  May  31,  1898,  £3.000;  to  the  payment  of  a  bonne  of 
£20  per  share  for  the  year  ended  May  31,  1898,  £2.000.  Ordinary 
Hhares  reserve  fund— to  the  payment  to  the  trustees  of  sock  fnnd 
of  £7,859.  lOfl.  lid.  Founders' sharee  reserve  fund— to  the  pay- 
ment to  the  trustees  of  such  fond  of  £7,859.  10«.  lid.  Total. 
£25,719.  Is.  lOd.  The  trustees  for  the  founders'  shares  rsssrve 
fund  propose  to  distribute  to  the  holders  of  such  sharee  a  sob  of 
£20  per  share  out  of  the  proceeds  of  investments  sold  and  dividends 
received  in  respect  of  the  fund,  making  a  total  distribntioo  of  £70 
on  each  founders*  share.  The  directors  retiring  this  year  am  Mr. 
George  Herring  and  Mr.  B.  H.  Van  Tromp,  who  b«uig  eliirible. 
ofifer  themselves  for  re  election.  The  audiu>r,  Mr.  G.  T.  Rait, 
also  retires,  but  offers  himself  for  re-election.  It  is  proposed  to 
make  the  dividends  payable  on  June  28,  1898. 

Dr.  Balance-Shbit,  Mat  31,  1898.  £        Sw  d. 

Capital  subscribed— 20.000  ordinary  shares  100.0CO    0    0 

100  founders' shares 500    0    0 


20.000    0    0 
500    0    M 


Capital  called  up— £1  per  share  on  20,000  ordinary 
£5  per  share  on  100  founders' 

20,500    0    u 

Provision  for  contingencies.  May  31,  1897,  £15,248. 
17».  Id.  ;  less  10  per  cent,  directors*  additional 
remuneration  thereon,  as  per  articles  of  associa- 
tion, £1,624.  lit.  lOd 13.723  19    3 

Sundry  creditors   8,557    9    0 

Unclaimed  dividends    6     I    H 

Balance  of  profit  and  loss  account 25,719    1  10 

£66,505  11     9 

Note.— There  is  a  liability  amounting  to  £8.944  in  rmpmti  of 
calls  that  may  become  due  on  securities  held  by  the  Company. 

Cr.  £        SL  d. 

Investments  at  cost  46  325    6    9 

Sundry  debtors 1.400    2    2 

Cash  at  call « 10,177    3    2 

Cash  in  hand  and  at  bankers 8,503  19    8 


£88.505  11     9 

Frofit  and  Loss  Aocount,  Year  bndbd  May  31,  1888. 

£        SL   d. 

General  charges,  including  directors'  feet,  and 
additional  remuneration  as  per  articles  of 
association,  legal  charges,  advertising,  printing, 
auditors'  fee,  etc 4.227  U  10 

Interim  dividend  paid  for  the  six  months  ended 
Nov.  30,  1897,  at  the  rate  of  20  per  cent,  per 
annum 2.000    0    0 

Net  profit  available  for  diviskm    25.719    1  10 

£31.»46  13    8 

£        a.    d. 

Interest,    dividends,    commissions,    and    sundry 

profiU  31.M6  13    8 

£31.»46  13    8 


FOLKESTONE  BLECTRICITT  SUPPLY  COHPAMT,  UMITta 

The  report  of  the  directors  of  this  Company,  preeenied  aft  tW 
second  ordinary  general  meeting  of  shareholders  on  the  21si  tneli., 
states  that  the  issue  of  capital  in  March  last  was  very  laqcely  ow- 
subscribed.  As  stated  in  the  prospectus,  out  of  10,000  ebaree  ol 
£5  each,  the  nominal  share  capital,  4,500  sbarss,  or  £22,500.  vos 
applied  for  before  the  issue  of  the  proepectns.  and  applaeaAsoBe 
were  subsequently  received  for  10,515  shares,  making  a  total  ol 
£75,075  applied  for.  Under  the  contract  with  Messrs.  Rdflsondsoae* 
Electricity  Corporation,  Limited,  the  works  to  be  carried  ont  by 
them  have  to  be  completed  by  July  1, 1888,  and  the  directors  sCate 
that  Messrs.  Edmundsons  are  making  very  satisfaolocy  |n<itiesi 
with  their  contract,  and  the  station  and  works  at  '*" 
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bdng  rapidly  pashed  forward  by  the  contractors.  Contracts  for 
lighting  the  Pavilion  Hotel,  the  Weet  Cliff  Hotel,  and  other  large 
establidimente  have  been  secured,  and  at  the  present  moment 
applioationa  have  been  received  for  light  quite  ap  to  the  expecta- 
tions of  the  directors.  There  is,  in  addition  the  contract  with  the 
Folkestone  Corporation  for  street-lighting. 


BIRMINQHAM  ELECTRIC  SUPPLY  COMPANY. 

A  special  meeting  of  the  shareholders  of  the  Birmingham  Elec- 
tric Supply  Company,  Limited,  was  held  on  the  17th  lost,  at 
Birmingham,  Mr.  H.  Buckley  presiding,  to  consider  the  proposed 
sale  of  the  undertaking  to  the  Birmingham  Corporation.  The 
provisional  agreement  providing  for  the  sale  of  the  Company's 
undertaking  and  assets  to  the  Corporation  of  Birmingham  at  the 
price  and  upon  the  terms  stated  was  approved,  and  the  directors 
were  authorised  to  carry  the  agreement  into  effect.  A  sum  of 
£2.000  was  voted  to  the  directors  for  their  services. 


CONTRACTS  FOR  ELECTRICAL  SUPPLIES. 

CONTRACTS  OPEN. 

TimlMrldge  Wtfls. — The  Corporation  invite  tenders  for  the 
wiring  of  the  new  baths.  Specifications,  etc.,  at  the  Borough 
Surveyor's  Office.    Tenders  by  27th  inet. 

BaBUBttrsmtth. — The  Vestry  invite  tenders  for  the  supply  of 
eight  25-kw.  transformers.  Further  particulars  appear  in  our 
advertising  columns.    Tenders  by  July  4. 

Ilhaiitfial — The  Municipal  Council  invite  tenders  for  the  supply 
of  various  plant  to  electric  light  station.  Further  particulars 
appear  in  our  advertising  columns.    Tenders  by  Aug.  10. 

■dlalmrik. — The  Town  Council  invite  tenders  for  the  supply 
of  copper  strip  for  electric  conductors.  Specifications,  etc.,  may 
be  obtained  from  the  Resident  Electrical  Engineer,  5,  Dewar- place. 
Tenders  by  June  30. 

St.  Paaeras. — The  Vestry  invite  tenders  for  condensing  plant, 
steam  pipes,  etc.,  for  the  Regent's  Park  Generating  Station,  47, 
Stanhope-street,  N.W.  Further  particulars  appear  in  our  adver- 
tising columns^    Tenders  by  July  12. 

Sofia. — ^Tenders  are  invited  for  telegraph  and  telephone 
material.  The  estimate  is  £2,845  Ss.  Five  per  cent,  deposit  is 
required.  Particulars  may  be  obtained  from  the  Permanent  Dis- 
trict Commission.     Tenders  by  July  2. 

Belflwt. — Tenders  are  invited  by  the  Belfast  Harbour  Commis- 
sioners for  the  extension  of  their  electric  lighting  station,  Abercorn 
Basin.  Specification,  etc.,  at  the  office  of  the  harbour  engineer, 
Mr.  G.  F.  L.  GUee.    Tenders  by  July  4. 

Wlmbledoii. — The  District  Council  invite  tenders  for  the 
installation  of  the  electric  light  mains  and  fittings  in  the  new 
depdt  buildings  in  Qaeen'sroad,  Wimbledon,  for  particulars  of 
which  refer  to  our  advertisement  columns.     Tenders  by  27th  inst. 

BmieeUi.—The  Belgian  Government  will  shortljr  invite  tenders 
for  the  introduction  ol  electric  traction  on  their  line  from  Mens 
to  Boussu.  The  estimate  is  £26,000,  £9,600  of  which  is  for 
rollinff-stock.  The  line  has  a  length  of  six  miles,  exclusive  of 
branches. 

Stav^lei  (Beigliiiii).~The  Municipal  Authorities  invite  tenders 
for  the  installation  and  working  of  an  electric  plant  for  light  and 
power  for  30  years.  Conditions,  etc.,  may  be  obtained  for  2s.  8d. 
from  the  Town  Clerk,  at  Stavelot.  The  deposit  is  £120.  Open 
until  Aug.  2. 

Madrae. — The  Secretary  of  State  for  India  in  Council  announces 
that  the  time  allowed  for  the  receipt  of  tenders  by  the  Chief 
Engineer  for  Irrigation,  Madras,  for  the  utilisation  of  water 
power  of  the  Periyar  Lake  has  been  extended  from  Oct.  31,  1897, 
to  July  1,  1898. 

HqIL — The  Corporation  invite  tenders  for  wiring  and  the  supply 
of  fittings  for  the  East  Hull  Baths  (the  contract  will  include  10  arc 
lamps  and  106  incandeecente).  Forms  of  tender,  etc.,  may  be 
obtained  from  Mr.  A.  E.  White,  Town  Hall,  Hull.  Tenders  before 
10  a.m.  on  July  1. 

Weat  HartlepooL— The  Town  Council  of  West  Hartlepool  invite 
competitive  plans,  designs,  and  tenders  for  the  erection  of  refuse 
destructor,  boilers,  etc.,  adjoining  the  electric  light  station,  Bum- 
road.  Conditions,  etc.,  can  be  obtained  upon  application  to  Mr. 
J.  W.  Brown,  borough  engineer.    Tenders  by  4  p.m.  on  July  27. 

Leede. — The  City  Council  invite  tenders  for  two  engine?  and 
dynamosof  about  1,000  h.  p.  each  and  for  50  electrical  tramcars. 
Particulars,  etc ,  may  be  obtained  from  the  City  Engineer, 
Municipal  Buildings,  Leeds,  on  deposit  of  £10.  10s.,  or  from  Dr. 
J.  Hopkinson,  26,  Victoria-street,  London,  S.W.  Tenders  by 
June  29. 

He^OBOBdwike.— The  Heckmondwike  Industrial  Co-operative 
Society,  Limited,  invite  tenders  for  an  electric  light  installation 
(about  500  lights),  including  generating  plant  for  their  premises. 
Specifications,  etc  ,  may  be  Stained  from  Mr.  Walter  Leake,  51, 
Victoria  street,  Manoliester,  on  deposit  of  £3.  38.  Tenders  by 
10  a.m.  on  June  90. 

Bootto  (Lmma,). — Tenders  are  invited  by  the  Corporation  for 
the  erection  of  an  electric  light  station  on  their  land  in  Pine- grove. 
Speclficatioiia,  etc.,  may  be  obtained  at  the  office  of  Mr.  J.  A. 
Crowtber,  borough  aoffineer,  on  and  after  17th  inst.,  on  payment 
of  £2.  2b.,  which  will  be  returned  on  receipt  of  a  bona  fide  tender, 
witJ^  quantitias  folly  priced  out.    Tenders  by  noon  on  28th  inst. 


I,  N.X.— -Tenders  are  invited  by  the  Bethnal  Green  Board 
of  Guardians  for  supplying  the  necessary  plant  and  installing  the 
electric  light  at  their  new  infirmary,  Palestine- place.  Specifica- 
tions, etc.,  can  be  obtained  from  the  architects.  Messrs.  Giles, 
Gough,  and  TroUope,  28,  Craven- street.  Charing  Cross,  W.C.,  on 
payment  of  £5.  5s.,  to  be  returned  on  receipt  of  a  bona  fide  tender. 
Tenders  by  10  a.m.  on  28th  inst. 

Cardiff.— Tenders  are  invited  by  the  Corporation  for  the  con- 
struction, supply,  delivery,  and  fixing  of  two  water-tube  boilers 
with  superheaters,  each  to  evaporate  about  6,5001b.  of  water  per 
hour,  and  one  300kw.  direct-driven  steam  alternator.  Specifica- 
tions, etc.,  may  be  obtained  from  Mr.  Neville  Appelbee,  borough 
electrical  engineer,  Cardifif,  upon  deposit  of  £1.  Is.,  which  will  be 
refunded  on  receipt  of  a  bona  fide  tender.  Tenders  by  9  a.m.  on 
28bh  inst. 

London,  8X. — The  Vestry  of  St.  Mary,  Newington,  invite 
tenders  for  the  construction,  supply,  and  erection  of  boilers, 
pumps,  steam  and  water  mains,  water  tank,  surface  condenser, 
fuel  economiser,  and  sundry  ironwork  for  their  electric  lighting 
generating  station  in  Penrose-street,  Walworth.  Specifications, 
etc.,  may  be  obtained  from  Messrs.  Kincaid,  Waller,  and  Manville, 
29,  Great  George  street,  Westminster,  on  payment  of  £5.  5e. 
Tenders  at  or  before  noon  on  July  1. 

London,  8.W. — Tenders  are  invited  by  the  London  County 
Council  for  works  in  connection  with  the  construction,  delivery, 
and  erection  complete  of  two  sets  of  three-cylinder  compound 
pumping  engines  and  accessories  in  a  new  engine-house  now 
being  built  at  the  Barking  outfall  works,  near  3eckton,  North 
Woolwich.  Specifications,  etc.,  may  be  obtained  from  the  Engi- 
neer's Department,  County  Hall,  Spring-gardens,  S.W.,  upon 
payment  of  £3,  to  be  returned  to  bona  fide  tenderers.  Tenders 
by  28th  inst. 

RESULTS  OP  TENDERS. 

WalaalL — The  Town  Council  have  accepted  the  tender  of  Mr. 
A.  Lynex,  at  £88,  for  laying  the  foundations  for  the  new  engine 
and  dynamo  at  the  generating  station. 

TarmontlL— The  tender  of  Messrs.  Gray  and  Palmer,  at  £73. 
15s.  lOd..  has  been  accepted  for  the  installation  of  the  electric 
light  in  the  new  wards  at  the  isolation  hospital. 

BiistoL — The  City  Council  have  accepted  the  tender  of  D. 
Parsons  and  Co.,  at  £1,467,  for  providing  lamp-posts  for  an 
installation  of  the  electric  light ;  and  that  of  Willans  and 
Robinson,  at  £2,255,  for  providing  an  engine  at  the  electric 
lighting  works. 

HnlL—The  following  tenders  have  been  accepted  by  the  City 
Council  for  the  construction  of  electrical  tramways  in  Hesele- 
road:  Siemens  Bros,  and  Ca,  electrical  equipment;  Soci^t^ 
Anonyme  des  Acierie  d' Angleur,  rails,  fishplates,  etc. ;  Jarrahdale 
Jarrah  Forests  and  Railwav,  Limited,  and  Millar's  Karri  and 
Jarrah  Forests,  Limited,  hardwood  ;  Nichol,  Morecambe,  paving 
to  tramways  ;  Beecroft  and  Whiteman,  Hull,  sawing  hardwood. 

London,  8.K. — The  Vestry  of  St.  Mary,  Newington,  have  received 
the  following  tenders  for  the  supplv  and  fixing  of  engines,  genera- 
tors, and  public  lighting  plant  at  the  new  electric  lighting  station 
in  Penrose-street : 

Sharp  and  Piper £9,575 

Siemens  Bros,  and  Co.,  Limited  9,375 

Brush  Electric  Company    9,090 

Johnson  and  Phillips  (recommended  for  acceptance) 8,975 

Orompton  and  Oo 8,802 

Fowler  and  Oo.  (one  section  only)    ^ 5,200 

London,  S.W.— The  following  tenders  have  been  received  by  the 
London  County  Council  for  the  supply  of  engines,  dynamos,  etc  , 
in  connection  with  the  installation  of  the  electric  light  at  the 
Crossness  outfall  works  : 

W.  B.  Renshaw  and  Co.,  Stoke-on-Trent  £4,497  10    0 

Calvert  and  Co.,  Manchester 4,600    0    0 

Scott,  Anderson,  and  Beit,  Sheffield   4,750    0    0 

Safety  Concentric  Wiring  Company,  Limited,  Victoria- 
street ^ 4,990    0    0 

Laing,  Wharton,  and  Down,  Limited,  New  Bond-street    5,455    0    0 
Edmundsons'  Electricity   Corporation,  Limited,  West- 
minster     5,630    0    0 

J.  Fowler  and  Co.,  Limited,  Leeds  (for  two  dynamos 
and  accessories  only)    860    0    0 

London*  8.W. — The  following  tenders  have  been  received  by  the 

London  County  Council  for  the  supply  of  cables,  wires,  etc.,  in 
connection  with  the  installation  of  the  electric  light  at  the 
Crossness  outfall  works : 

Fowler-Lancaster,  Limited,  Birmingham   £1560    0  0 

National  Electric  Free  Wiring  Company,  Limited  2,630    0  0 

J.   H.    Pickup   and    Co.,    Limited,    Queen  Victoria- 
street,  E.O 2,712  19  7 

Scott,  Anderson,  and  Beit,  Sheffield   2,780    0  0 

Calvert  and  Oo 2,800    0  0 

British  Insulated  Wire  Company,  Limited,  Prescot 2,893    0  0 

Allingham  and  Tennell.  Leytonstone,  E 2,943  14  0 

H.  J.  BogersandCo.,  Blomfield-street,  E.C 2,950    0  0 

Safety  Concentric  Wiring  Company,  Limited    3,250    0  0 

Laing,  Wharton,  and  Down,  Limited ^ ^...    3,484    0  0 

A.  H.  Wood,  Victoriastreet,  S.W « 4,880    0  0 

J.  Jenkins  and  Sons,  Camberwell-road,  S.E 5.060    0  0 

T.  H.  Taylor,  West  Kensington  5,800    0  0 

G.  Stegmann,  Olapham  Junction,  S.W ^...    6,225    0  0 

Sax,  Slatter,  and  Co.,  Limited,  Sloane-street,  W.« 6,500    0  0 

Walsall  Electrical  Company,  Limited,  Walsall 6,912  10  0 
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Dablla. — The  foUowinir  tenderi  have  been  accepted  by  the 
Town  Coonoil :  Callender'e  Cable  and  Construction  Company,  at 
£12,505.  13fl.  2d.,  for  the  sapply  and  laying  down  of  concentric 
oables,  the  company  binding  themselves  to  maintain  the  whole  of 
the  concentric  mains,  together  with  the  boxes  and  accfseories  as 
supplied  and  laid  by  them  for  a  period  of  12  months  free  of  cost  to 
the  Corporation  ;  also  the  offer  of  the  same  firm  to  maintain  the 
cables  for  a  further  period  of  10  years,  on  consideration  of  an 
annual  payment  to  them  by  the  Corporation  at  the  rate  of  lO'. 

er  £100,  or  ^  per  cent,  on  the  invoiced  value  of  the  work  ;  and 
Msrs.  Johnson  and  Phillips,  at  £2,996.  for  transformers,  with  tlie 
addition  of  £100,  approximately,  for  cartage  and  fitting  up. 


BUSINESS  NOTES. 

Lkwwpoih — The  first  rail  of  the  elec'^iric  tramways  was  laid  on 
the  22Dd  inst. 

Western  and  BtaiUImi  Telegraph  Crompaiiy.— The  receipts 
for  the  past  week  were  £2,932. 

Deneaster. — The  Board  of  Trade  has  issued  a  provisional 
electric  order  to  the  Corporation. 

Bvrtoit-OB*TreDt  —The  Town  Council  are  going  to  expend 
£11,000  on  electric  light  extensions. 

Norwleh. — The  Norwich  Electric  Tramways  Bill  has  been  read 
a  third  time  in  the  House  of  Commons. 

Haekney.— On  Monday  last  the  Vesbry  considered  the  desir- 
ability of  providing  an  electric  light  installation. 

Bamontli. — ^The  District  Council  have  agreed  to  accept  an 
offer  to  provide  the  town  with  a  refuse  destructor  and  the  electric 
Ught. 

Barlilng.— The  Local  Government  Board  have  sanctioned  the 
District  Coundrs  application  for  a  loan  of  £15,000  for  electric 
supply  purposes. 

BUtfuJuand — The  proposal  to  run  an  electric  tramway  from 
Kew  to  Hampton  Court,  through  Richmond  and  Petersham,  has 
been  abandoned. 

lallagtaa.— The  London  County  Council  have  agreed  to  lend  the 
Islington  Vestry  £2,950  for  purchase  of  premises  so  as  to  extend 
their  electric  lighting  station. 

Walsall.— Mr.  Councillor  Cope  has  been  added  to  the  Electric 
Lighting  Committee.  The  engineer  has  been  instructed  to  order 
the  pipes  required  for  the  new  condensing  plant. 

Brlstei— The  Electrical  Committee's  report  as  to  increase  of 
plant,  and  a  reeolntion  as  to  the  extension  of  the  area  of  supply, 
were  adopted  by  the  Town  Council  on  the  21  st  inst. 

Appolntmeata  yaeant.— We  refer  readers  to  our  advertising 
oolumns  for  vacancies  at  Dartford  for  engine  fitter,  at  Salford  for 
a  cable  jointer,  and  also  for  a  foreman  for  small  works  in  the 
ooQDtry. 

Byda— The  Pier  Company  are  making  preparations  for  the 
•eason  by  improving  their  electric  railway.  They  are  also  con- 
structing a  covered  station  at  the  pier  head.  These  improvements 
will  cost  £14,000. 

Umarltfk.— The  plans  of  the  proposed  Limerick  Electric 
Tramways  Company,  Limited,  have  now  been  lodged  bv  Mr.  Fitt, 
solicitor.  The  plans  will,  it  is  stated,  be  considered  at  the  Corpora- 
tion  meeting  to- day. 

Tarmontli.— A  conference  which  has  been  held  by  the  Electric 
Lighting  Committee  and  a  deputation  from  the  Yarmouih  and 
Gorleeton  Tramway  Company  as  to  the  working  of  the  trams  by 
electric  traction  has  been  adjourned. 

Colaa. — The  preamble  of  the  Colne  Corporation  electric  lighting 
order  to  supply  electricity  within  the  borough  at  a  proposed 
expenditure  of  £10,000  was  passed  by  the  Select  Committee  of 
the  House  of  Lords  on  the  22nd  inet. 

Ipawleh.— The  Town  Council  have  empowered  the  Electric 
Lighting  Committee  to  take  the  necessary  steps  to  carry  out  the 
powers  conferred  on  the  Council  by  the  provisional  order  for  the 
supply  of  electricity  within  the  borough. 

Hnddanfleld.— The  Tramways  Committee  have  decided  that 
the  new  rails  at  present  being  manufactured  for  them  are  to  be 
drilled  so  as  to  be  applicable  for  electric  traction  when  such  a 
change  might  be  consiaered  necessary  and  desirable. 

Hew  Are  Lamp.— We  are  informed  by  Mr.  G.  Braulik,  sole 
agent  for  Messrs.  Korting  and  Mathiesen,  that  the  latter  now 
manufacture  a  continuous  current  arc  lamp  which  burns  three  in 
series  on  110  volts  with  a  resistance,  and  also  double-carbon  lamps. 

ParaoaaL— Mr.  F.  Alan  Wilkinson,  at  present  engaged  as 
superintendent  of  mains  to  the  Bournemouth  Electric  Supply 
Company,  has  been  appointed  inspector  of  works  to  the  St.  Pancras 
Vestry's  electricity  works.  There  were  in  all  47  applicants  for  the 
petition. 

Olaagaw.— The  Electricity  Committee  have  now  placed  the 
contract  for  the  excavation  and  concrete  work  for  the  electric 
station  at  Port-Dundas,  as  well  as  the  contract  for  the  ma^on  work 
at  Pollokshawr.  They  have  resolved  to  push  on  the  erection  of 
these  works  without  delay. 

Alloa.— A  new  scheme  for  electric  lighting  has  been  discussed 
by  the  Burgh  Commi»sion.  It  is  intended  to  erect  18  arc  lamps, 
instead  of  34,  as  previously  proposed.  The  estimates  are  £236. 
Notice  has  been  given  to  move  at  the  next  meeting  that  a  pro* 
r<  <vder  be  applied  for, 


HaliCax.— It  is  expected  that  the  Goverament  ioapaetioo  of  Um 
Halifax  electric  tramways  will  take  place  next  Monday,  aod  tkal 
if  all  turns  out  satisfactorily,  the  oars  will  commenoo  rmnoiac  by 
the  end  of  the  month. 

Kenslagton.— The  following  members  have  been  appoiatad  a 
{general  committee  to  deal  with  the  derk'ft  report  oa  tba  qoasUoa 
of  electrical  energy  and  the  electric  light :  Mr.  F.  C.  Frje,  Mr. 
Hsrland,  Major  Isaacs.  Messrs.  Blott,  Hillyer,  Wbictaker 
Thompson,  Rawlings,  and  R.  A.  Robinson. 

Kidderminitar.- At  the  monthly  meeting  of  the  T6wa  Coaacil, 
a  letter  was  read  from  the  secretary  of  the  Kiddaiiaiaalai  aad 
Stourport  Electric  Tramway  Company  intimating  their  pafp— 
to  lay  down  five  additional  '*  turn-outs  ' — two  io  KiddariBiaeCar, 
two  in  Stourport,  and  one  between  the  two  townr. 

Saltburn.  —At  a  special  meeting  of  the  Urban  District  Coaoeil  oo 
the  16th  inst.  the  reportof  Mr.  Burstall  on  the  electric  lightiogof  the 
town  was  considered  The  general  feeling  appeared  to  ba  thai  it 
was  not  favourable  for  the  Council  to  embark  on  any  echeoie  if  the 
Assetts  Company  proceeded  with  their  undertaking. 

Obltnary. — We  regret  to  announce  the  decease  of  Mr.  William 
Rickard,  the  founder  and  sole  proprietor  of  the  Aahbama-road 
Mills,  Derby,  which  took  place  at  Derby  on  Tuesday,  the  14th 
inst.  We  are  informed  that  the  business  will  cootinoa  to  be 
carried  on  under  the  same  management  as  heretofore. 

Bromley.— At  the  last  meeting  of  the  Rural  Distriei  Cooaeil 
the  committee  reported  that  a  formal  notice  had  been  received 
from  the  Chislehurst  Electric  Supply  Company,  tosetlier  with 
plans  showing  the  disturbances  to  be  made  in  the  roads,  aod  they 
recommended  that  they  be  referred  to  the  Chislehurst  Parish 
Council  for  report.     This  was  agreed  to. 

SwlntoB.— The  Clerk  (Mr.  James  Berry)  reported  at  tha  moothly 
meeting  of  the  Council  that  he  had  informed  Mr.  Lb  R.  ll 
Squire,  of  Swinton  Cottage,  Swinton  Park,  that  the  CoaocU  ooald 
not  fldlow  the  Salford  Corporation  to  supply  electric  light  to  Swialoa 
Cottage,  but  that  the  question  of  electric  light  supply  vae  oaa 
which  the  Council  hoped  shortly  to  take  into  considen^loo. 

Long  Xaton.  —After  considerable  discussion  the  Dieulct  Cooaeal 
have  granted  the  application  by  the  Co-operative  Society  to  lay 
wires  in  the  street  from  the  old  gasworks  to  the  new  praoiins  ia 
Main-street.  During  the  debate  it  was  suggeeted  that  if  the  society 
had  the  consent  of  the  Council  to  put  down  wires  io  the  atraata, 
there  was  no  reason  why  the  Council  should  not  be  coatooMrs  to 
have  the  streets  lighted. 

Kenilwortli.— At  the  last  meeting  of  the  Urban  Dittriet  GoaDctl 
the  clerk  read  a  letter  sent  from  London,  asking  him  to  famish  the 
names  of  the  members  of  the  Council  who  l^d  to  do  with  the 
lighting  of  the  town.  The  Chairman  said  he  saw  no  objectioe  to 
the  clerk  filling  in  the  information.  He  thought  it  woald  ba  a  very 
great  benefit  to  the  town  if  a  public  body  would  take  it  ioto  their 
heads  to  light  it  with  electricity. 

Blackpool.— The  Mayor  (Councillor  R.  B.  Mather,  J.P.,  C.C.) 
last  week  invited  the  whole  of  the  Corporation,  the  Corporauoa 
employes,  the  police  force  (as  much  as  could  be  spared),  to 
accompany  him  and  the  Mayoress  on  a  trip  to  the  lela  of  Maa. 
The  party  numbered  700  io  all.  Amongst  the  IteoEis  of  special 
interest  was  a  visit  by  special  electric  oar  to  Laxey,  io  order  ta 
inspect  the  generating  station  of  the  Isle  of  Man  Tramway  aad 
Electric  Power  Company. 

Oanera.— The  Swiss  Electrical  Trust,  already  referred  to  by  as, 
has  now  been  started  with  a  capital  of  £1,000,000.  £0OD.UiiU  et 
which  has  been  taken  over  by  the  Banque  de  Paris  et  dee  Pays  Bas, 
and  the  remainder  by  the  Union  Financi^re.  A  FinaHci^U  «Vcm« 
correspondent  says  that  not  only  Switzerland,  but  Franca,  will  be 
included  in  the  field  of  its  operations.  In  order  to  preeerva  lu 
Swiss  character  the  offices  are  to  be  in  Geneva,  but  tbcrj  will  be 
conveniently  near  to  France. 

Leeds.— The  Bill  to  confirm  the  provisional  orders  granted  by 
the  Local  Government  Hoard  to  the  Corporation  of  Leeds  for  power 
to  create  sufiicient  stock  to  acquire  the  undertakin/  of  the  York 
shire  House- to- House  Electricity  Company  having  beeo  lefeiiad 
to  a  Select  Committee,  objection  has  been  taken  oa  behalf  of  the 
Corporation  to  the  right  of  the  electricity  company  to  ba  heard 
before  the  committee.  The  queetion  will  therefoie  have  to  ha 
decided  by  the  Court  of  Referees. 

DoAdae  Institnta  of  Arcbltaetara,  Baleaaa,  aad  A*t— Tha 
annual  general  meeting  will  be  held  on  the  30;h  inau  at  2.^J  pcM. 
A  competition  is  announced  for  a  deaign  for  a  pablic  tramway 
shelter,  combining  ladies'  and  gentlemen's  retinog-r 
bandstand  above,  not  to  exceed  40ft.  by  40ft ;  square 
regular  figure.  Plan,  elevation,  and  section  to  4io-  or  iin.  i 
Conditions,  etc.,  may  be  obtained  by  apply  ingto  the  boa.  i 
Mr.  John  Jamee  Henderson,  8.  Bank  street,  Dundee. 

Telephonee.— The  London  County  Council's  report  (which  baa 
been  sent  to  the  vestries)  of  the  proceedings  of  the  coafereaca 
between  local  authorities  of  other  towns  and  a  comouttae  of 
the  Council,  to  discus  the  reference  of  the  qucatioa  of  the  tela- 
phone  service  to  a  Select  Committee,  states  that  the  coafereaca 
expressed  the  opinion  that  the  telephone  serrica  ooght  act  to  ha 
left  permanently  in  the  hands  of  a  private  conpaoy,  and  thai 
municipal  authorities  should  be  empowered  to  provide  saeh  ser^iea. 

Paylar.- At  the  last  meeting  of  the  Board  of  Guardiaae  a  laUar 
was  received  from  the  District  Board  of  Works  auuiafc  that  %km 
Board  had  resolved  to  put  in  force  the  provtaioaal  order  obtaaaad 
in  IB9S  for  the  purpoee  of  supplying  the  Poplar  dietriot  with  alac* 
tridty  for  lighting  and  other  purposes,  and  that  wbaa  ia  a  pceitiaa 
Ihe  Board  would  be  preparea  to  supply  electrical  CMVgj  ta  tha 
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GoardUos  for  the  boildinsa  under  their  control  on  most  favoor- 
able  terme.  A  motion  rerasins^  to  acoept  the  District  Board's  offer 
was  agreed  to. 

New  Firm. — We  are  informed  by  Meesre.  A.  and  W.  Hopkinp, 
manufacturers  of  electrical  supplies  and  fittings,  that  they  have 
taken  Mr.  Montague  H.  Galsworthy  in  as  partner  in  their  fittings 
manufactory,  carried  on  at  7,  Hill's- place,  Oxford -circus,  \V.,  and 
that  the  business  will  in  future  be  carried  on  under  the  name  of 
the  London  Electrical  Fittinsrs  Company,  and  under  the  same 
management  as  at  present.  The  accessories  supply  business  will 
be  carried  on  as  heretoforoi  under  the  name  of  A.  and  W.  Hopkins, 
at  30,  Parliament-street,  Westminster,  S.  W. 

Aahtott.— Mr.  Clirehugh  has  reported  to  the  Town  Council  that 
upon  Doaking  enquiries  he  had  been  informed  that  the  makers 
would  commence  delivery  of  the  boilers  in  five  weeks,  and 
complete  in  about  seven  weeks ;  that  one  of  the  dynamos  would  be 
delivered  at  the  engine  builders  at  the  end  of  July  to  hi  tested  ; 
that  one  engine  and  dynamo  would  be  running  at  the  end  of 
August,  at  which  time  the  committee  would  be  enabled  to  supply 
electricity  to  the  tramways  company,  and  that  the  erection  of  the 
lamp  pillars  would  be  commenced  just  after  Whitsuntide. 

City  Blaetrto  LIglitliig.— The  City  Corporation  at  its  meeting 
yesterday  discussed  Mr.  Brooke  Uitching's  motion,  previously 
referred  to  by  us,  in  favour  of  a  reference  to  the  Streets  Com- 
mittee (or  to  a  special  electric  light  committee  of  12  members) 
*' to  consider  and  report  as  to  the  desirability  of  approaching  the 
directors  of  the  City  of  London  Electric  Lighting  Company, 
Limited,  with  a  view  to  acquiring  the  whole  or  part  of  their 
undertaking  by  friendly  purchase,  and  empowering  the  committee 
to  ascertain  on  what  terms,  if  any,  the  directors  would  sell  the 
undertaking." 

TamMrafli.~Darine  the  Eastern  Counties'  district  meeting 
of  the  Incorporated  Association  of  Municipal  and  County 
Engioeert,  hela  in  Norwich  and  Yarmouth,  a  visit  was  paid  to 
the  electric  light  works  at  the  latter  town.  Previous  to  inspecting 
them,  Mr.  Cockrill  explained  the  methods  of  construction  in  vogue 
for  the  wall  of  the  fish  wharf,  showing  how  the  concrete  had  been 
faced  with  granite.  At  the  electric  light  works  the  plant  proved 
of  great  interest  to  the  assembled  company,  and  a  rather  lengthy 
stay  was  made.  The  flat  concrete  roof  of  the  coal  store  came  in 
for  a  measure  of  approbation. 

Stoke  NewlnstoB. — At  a  meeting  of  the  Vestry  held  on  June  21  a 
circular  letter  was  read  from  the  Vestry  of  Marylebone  in  reference  to 
the  Bill  for  confirmation  of  provisional  order  granted  to  the  Vestries 
of  Bermondsey  and  Marylebone  stating  that  notice  had  been  (^iven 
by  electric  light  companies  to  reject  the  Bill  on  the  ground  that 
local  authorities  should  not  be  permitted  to  enter  into  competition 
with  private  companies  alreaay  supplying  electricity  in  their 
districts;  requesting  the  Vestry  to  desire  their  M. P.  to  support 
the  Bill  on  the  ground  that  if  the  said  motion  be  carried  it  would 
reverse  the  policy  of  Parliament  laid  down  in  the  Electric  Lighting 
Act  of  1888. 

KaiMilieater.  —The  Electricity  Committee  of  the  Corporation  at 
its  last  meeting  received  a  deputation  from  the  Salford  Corpora- 
tion, who  attended  to  confer  as  to  an  arrangement  for  the 
uniformity  of  the  pressure  of  electrical  power  to  be  supplied  in 
the  city  and  the  borough  when  electricity  becomes  the  motive 
power  on  the  tramways  system.  It  has  already  been  decided  by 
the  committee  that,  so  far  as  Manchester  is  concerned,  the  pressure 
shall  be  fixed  at  400  volts.  It  is  probable  that  the  deputation 
will  recommend  the  Salford  Town  Council  to  adopt  the  same  basis 
so  as  to  secure  the  desired  equality  of  power  over  the  area  of  the 
two  municipalities. 

Wliitby.— The  electric  light  has  been  installed  at  the  new  hotel 
on  the  West  Cliff.  The  plant  was  erected  by  Mr.  Wilson  Hartnell, 
M.I.M.E.,  Kirkstall-road,  Leeds,  and  the  laying  down  of  the 
machinery  and  the  fitting  of  the  light  personally  superintended  by 
Mr.  E.  Howbry,  the  firm's  representative.  There  are  two  dynamos  of 
110  volts,  giving  330  lights  each,  worked  by  steam-engines  of 
35  h.p.  each.  In  the  coffee-room  there  is  an  electric  fan.  which 
makcHB  610  revolutions  a  minute,  and  is  an  ingenious  contrivance 
for  abstracting  the  foul  air.  A  passenger-lift,  capable  of  carrying 
nine  persons  at  a  time,  is  also  worked  by  electricity.  The  total 
number  of  lights  is  520,  of  16  c.p. 

Jebiistone.  -  On  Wednesday  last  a  conference  took  place  in  the 
Municipal  Chambers  between  the  Town  Council  and  the  repre- 
sentatives of  the  electric  tramway  company.  The  depotation  gave 
valuable  information  to  the  Council  relative  to  the  proposal  to  put 
down  an  electric  tramway  system  connecting  with  Paisley  and 
Glasgow.  The  promoters  propose  to  lay  down  a  track,  8ft.  wide, 
at  their  own  expense,  which  they  will  also  maintain  during  the 
existence  of  the  lease,  at  the  expiry  of  which  the  Council  are  to 
have  the  option  of  purchasing  at  a  valuation.  It  is  understood 
that,  if  the  necessary  powers  are  granted  in  Johnstone,  the  company 
may  consider  the  advisability  of  extending  the  system  to 
Kilbarchan. 

New  Tramways  for  West  London. — The  Select  Committee  of 
the  House  of  Commons  engaged  in  considering  the  scheme  of  the 
London  United  Tramways  Company  for  the  working  of  thair 
existing  tramway  lines  by  electricity,  and  for  certain  important 
extensions,  has  thrown  out  the  Acton  and  Han  well  part  of  the 
scheme,  but  assented  to  the  remainder,  deciding,  however,  that 
the  electrical  system  to  be  adopted  should  be  subject  to  the 
consent  of  thelooal  authority.  Mr.  Earle  appeared  at  the  last 
meeting  for  the  Middlesex  uonnty  Council,  asking  to  be  heard  on 
the  sabjeet  of  interferenoe  with  the  main  roads  of  the  countv  of 
Middlesex,  but  the  oonmittee,  not  desiring  to  sanction  a  dual 
authority,  rejected  Mr.  Earle's  application. 


Barmovth. — At  the  meeting  of  the  District  Council  on  Tuesday 
a  letter  was  received  from  Mr.  David  Davies  enquiring  what  the 
Council  intended  doin^  with  reference  to  his  application  for  a  pro- 
visional order  enabling  him  to  supply  the  town  with  electric  light, 
etc.  The  terms  were  agreed  upon  by  which  Mr.  Davies  was  to 
take  the  refuse  of  the  town  at  a  fiznre  to  be  agreed  upon  for  a 
term  not  exceeding  five  years,  the  Council  reserving  the  right  to 
terminate  the  agreement  on  giving  three  months'  notice  shonld  the 
refuse  destructor  which  he  will  use  prove  a  nuisance,  Mr.  Davies 
also  to  have  the  use  of  lamp-posts  at  present  used  by  the  Council  at 
a  payment  of  Is.  each  per  annum. 

Sovthend. — The  members  of  the  Tradesmen's  Association  and 
friends  had  an  enjoyable  outing  to  Margate  on  Wednesday.  On  return 
home  a  meat  tea  was  partaken  of  at  the  Victoria  Hotel.  During 
the  speeches  which  followed  the  Mayor  said  he  was  enabled  to  tell 
them  that  next  week  Southend  Town  Council  would  be  asked  to 
accept  the  principle  of  electric  trams.  This  was  not  to  stave  off  a 
competitive  scheme,  but  so  that  they  might  go  to  Parliament  and 
obtain  their  consent  to  develop  tramways  along  the  roads  ready 
for  them,  and  to  continue  that  work  when  necessary.  Councillor 
Martin  said  the  Electric  Lighting  Committee  had  decided  to  lay 
down  plant  sufficient,  not  only  for  lighting,  but  for  trams.  Within 
18  months  he  promised  them  illumination  by  means  of  electricity. 

West  Derby. — At  the  June  meeting  of  the  Parish  Council  a 
letter  was  read  and  plans  submitted  from  Messrs.  F.  J.  Leslie  and 
Co.,  in  which  they  stated  that  their  clients,  the  Lancashire  Light 
Railways  Company,  Limited,  were  applying  for  powers  to  con- 
<itruct  a  light  railway  between  Liverpool  and  Present,  to  be  worked 
by  electricity,  the  intention  being  to  unite  by  a  li^ht  railway  or 
tramway  the  St.  Helens  tramway,  which  terminates  at  Present, 
with  the  Liverpool  tramways.  The  Council  was  asked  to  support 
the  proposed  tramway.  It  was  resolved  that  the  clerk  write  to 
Messrs.  Leslie  and  Co.,  stating  that  while  the  Council  oould  see  no 
obj action  to  the  proposal,  they  would  like  a  little  further  infor- 
mation as  to  the  uses  to  which  the  tramway  would  be  applied — if 
for  goods  or  passengers,  or  both. 

Fire. — A  very  destructive  fire  burst  out  on  the  morning  of  the 
16th  inst.  at  19  and  21,  Heddon-street,  Regent-street,  involving 
the  destruction  of  the  work«,  offices,  etc.,  of  Messrs.  Davies, 
Kent,  and  Stewart,  manufacturers  of  electrical  accessories,  etc. 
The  fire  spread  rapidly,  and  Commander  Wells,  R.N.,  assisted  by 
Superintendent  T.  Smith,  ordered  a  large  force  to  the  scene,  and 
set  19  steamers  to  work.  The  morning  had  far  advanced,  how- 
ever, before  the  fire  was  overcome.  There  were  some  very  narrow 
escapes  from  serious  injury.  A  huge  telephone  derrick,  weighing 
40  tons,  with  about  1,600  wires,  on  the  top  of  the  burning  bnUding 
suddenly  collapsed,  and  the  mass  crashed  into  the  roadway. 
Messrs.  Davies,  Kent,  and  Stewart  have,  in  consequence  of  the 
destruction  of  their  premises,  removed  to  17,  Berners-street,  with 
works  at  41,  Berners-mews,  Oxford-street,  W. 

Cardiff.— At  a  meeting  of  the  Electric  Tramways  Committee  on 
Saturday  last  it  was  resolved  that  the  deputation  appointed  some 
time  since  to  visit  various  centres  and  inspect  methods  of  electric 
traction  and  report  to  the  committee  be  instructed  to  proceed  on 
their  tour  of  inspection  forthwith.  The  deputation  consists  of  the 
Mayor,  Alderman  Carey,  Councillor  Hallett,  the  borough  engineer, 
and  electrical  engineer.  The  tramways  company  wrote,  asking 
whether  the  Corporation  would  again  consider  the  question  oi 
giving  the  necessary  permission  in  order  that  the  tramlines  in 
certain  parts  of  the  town  might  be  doubled.  They  pointed  out 
that  there  would  be  an  all-round  advantage  in  carrying  out  the 
work  as  soon  as  possible.  The  committee  decided  to  postpone  the 
question  until  they  had  settled  whether  the  overhead  system  or 
conduit  system  for  the  proposed  electric  tramways  should  be 
adopted. 

Greenock.— The  Greenock  and  Port  Glasgow  Tramways  Com- 
pany are  considering  the  advisability  of  introducing  electric  tram- 
cars  on  their  line.  Their  present  lease  of  the  line  will  terminate 
about  two  years  hence,  ana  in  the  event  of  its  renewal  it  is  not 
unlikely  that  they  will  apply  for  parliamentary  powers  to  run 
electric  cars.— The  Police  Board  have  decided  that  the  Board's 
workmen  shall  open  up  the  pavement,  form  trenches,  construct 
the  necessary  manholes,  and  restore  the  pavements  and  street 
surface,  charging  the  Telephone  Company  with  the  cost  of  the 
work,  under  the  conditions  of  the  agreement  entered  into  between 
the  company  and  the  Board  of  Police;  also  that  the  company 
submit  a  complete  plan  of  the  proposed  route  showing  the  position 
of  all  distributing  poles,  manholes,  junction  boxes,  etc.,  with  a 
specification  of  the  work  which  they  propose  should  be  done  for 
them  by  the  Police  Board. 

nkeetoB.— At  the  monthly  meeting  of  the  Town  Council  the 
Town  Clerk  gave  an  exhaustive  report  upon  the  working  of  the 
tramways  iii  Dover,  and  the  foUowinsr  resolutions  were  carried  : 
*'  That  it  is  desirable  an  application  should  be  made  to  the  Board 
of  Trade  for  a  provisional  order,  authorising  the  construction  of 
tramways,  under  the  Tramways  Act,  1870,  and  that  after  the 
proper  notices  have  been  given,  pursuant  to  Part  3  of  Schedule  A 
to  the  said  Act,  a  special  meeting  of  the  Town  Council  should  be 
held  on  July  12  to  pass  a  statutory  resolution  approving  of  the 
intention  to  make  such  application";  "that  it  is  desirable  an 
application  should  be  made  to  the  Board  of  Trade  to  grant  a  pro- 
visional order  authoiising  the  supply  of  electricity,  under  the 
Electric  Lighting  Acts,  1882  and  1888,  and  that,  after  the  pruper 
notices  have  been  given,  as  required  in  the  said  Acts,  a  special 
meeting  of  the  Town  Council  should  be  held  on  July  12  to  pass  a 
statutory  resolution  approving  of  the  application  being  made  "  ; 
and  "  that  the  General  rower  DistribntiuK  Bill  be  opposed  by  this 
Corporation." 
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Tbtt  Slttotrloftl  GompAny. — We  were  invited  to  tee  some 
etectricAl  novolties  &t  tbe  Charing  CroM-road  addreea  of  this  firm 
on  TvieedAy  laat,  and  learnt,  acDon^«t  other  thiof^c,  that  the  firm 
b&fl  n  most  laccewifiil  year'«  work  from  April  1,  1897^  to  March  31 « 
l«(9s  The  net  profit  earned  in  that  time  amounted  to  about  £2  364. 
Outufthi^alO  per  cent,  dividend  baa  been  declared  and  £750  carried 
forward.  About  £490  was  distributed  ae  directors'  feea  and  bonus 
to  emplovea.  Daring  the  year  the  trade  and  the  gross  profits  have 
itioreasea  by  50  per  cent,  over  those  of  the  previous  year.  Amonjfst 
the  articles  of  now  design  shown  us  was  a  horizontal  projector 
with  an  automatic  feed  goar  at  the  back.  We  also  noticed  a 
novel  oombination  of  arc  and  incandescent  lampr.  The  electrolier 
in  question  contained  four  5<>  volt  incandescent  lampe,  used  with 
resistance  in  series  with  the  arc.  We  were  maoh  pleased  with  an 
alternate-current  arc  lamp  shown  us,  and  also  with  an  alternate- 
current  meter,  both  of  which  we  hope  to  deecribe  fully  to  another 
issue. 

lt«troiK>lltaA  Rsdlway.  —The  Bill  promoted  by  the  Metro- 
poUifin  Railway  Company  for  power  to  acquire  lands  for  fnrther 
ventilating  their  system  is  under  the  consideration  of  a  Houie  of 
Lords  Committee.  The  promoters  are  represented  by  Mr.  Littler, 
Q.C.,  Mr*  Balfour- Browne,  Q.C.,  and  Mr.  Freeman,  Q.C.  The 
whole  matter  has  been  before  the  House  of  Lordsj  and  a  Depart- 
mental  Committee  at  that  time  came  to  the  conclusion  that 
the  most  satisfactory  method  of  dealing  with  the  ventilation  of 
the  Metropolitan  tuunets  would  be  by  the  adoption  of  electric 
tractioot  In  view  of  the  probable  adoption  of  electric  traction  in 
ibe  near  foture,  the  committee,  as  a  temporary  measure  recom- 
mended  the  construction  of  additional  openings,  which  would  be 
foand  useful  even  when  the  lino  was  worked  electrically.  The  time 
had  not  yet  arrived  when  it  would  be  wise  to  aubetitute  electric 
traction  for  the  present  means  of  locomotion.  Colonel  Bell,  the 
chairman  of  the  Metropolitan  Company,  said  arrangements  had 
been  concluded  with  the  District  Company  for  electrical  experi- 
ments which  would  occupy  at  least  12  months, 

Keanlogton. — At  yesterday's  meeting  of  the  Vestry  the  follow- 
ing report  wat  submitted  by  the  General  Purposes  Committee: 
**  In  pursuance  of  the  agreement  entered  into  between  the  Vestry 
and  the  City  and  South  London  Electric  Supply  Coiporation, 
Limited,  as  to  the  erection  of  the  dust  destructor  (which  agreement 
provides,  among  other  things,  that  the  Corporation  shall  erect 
'a  refuse  destructor  of  the  most  approved  sanitary  type  at  the 
time  of  its  cooat ruction,  to  be  approved  by  the  Vestry  '},  plans  were 
submitted  at  the  previous  meetlngof  thecommittee  of  the  destructor 
proposed  to  be  eonetructed  by  Meatrs  Manlove,  Alliott,  and  Co., 
in  Beogeworthroad,  this  being  the  site  approved  by  the  Vestry 
on  May  27,  IH97.  Messrs.  Manlove,  Alliott,  and  Co.  have  con- 
•tructod,  amongst  others,  the  new  destructor  at  Shored  itch,  and 
a  subcommittee  has  been  appointed  to  go  to  Shored  itch  to 
ins(iect  the  same.  .The  sub  committee  reported  at  the  present 
meeting  that  the  Shoreditcb  destructor  appeared  to  bo  most 
efficient,  and  that  if  the  plans  as  submitted  were  adhered  to,  the 
Lambeth  destructor  should  be  equally  satisfactory.  The  com- 
iTiitfee  tbefefore  recommend  that  the  plans  submitted  by  Messrs. 
Manlove,  Alliott,  and  Co.  be  approved.'* 

Hattlnf — The  Town  Council  have  sanctioned  several  extensions 
of  low-tension  armoured  cables,  to  be  laid  under  the  footway  about 
2ft.  from  the  kerb,  and  about  1ft.  6in.  underground,  by  the  Hastings 
ttnd  St,  LeonardS'On  Sea  Electric  Light  Company,  Limited.  The 
Electric  Light  Committee  have  refx>rted  that,  in  accordance  witb 
the  terms  of  the  order  made  at  the  last  meeting  of  the  Council  on 
their  report  recommending  that  Mr.  P.  M.  B.  Grenvillo  should  be 
iriotructed  to  make  the  report,  *'  by  a  competent  engineer  and 
valuer/*  upon  the  works  comprised  in  the  undertaking  of  the 
Hastings  and  St,  Leonards-oo  Sea  Electric  Light  Company, 
[Limited,  including  particulars  of  the  age,  condition,  efficiency, 
^jito.,  of  the  several  works  and  plants  required  by  the  Local  Go %'ern- 
ment  Board  in  connection  with  the  application  of  the  Council  tor 
sanction  to  borrow  the  sum  of  £58,000  required  for  the  purchase 
of  the  undertaking,  they  had  fully  considerei  the  matter,  and 
now  recommend  that  Prof.  Henry  Robinson,  F.R.S,,  M,LC-E.,  of 
13,  Victoria  street,  Westminster,  be  instructed  to  make  the  neces* 
sary  report,  they  having  aaoertained  that  he  is  prepared  to  do  so 
for  a  fee  of  100  guineas,  which  is  the  same  as  that  proposed  to  be 
yokUl  to  Mr.  Urenville,  and  that  the  company  be  requested  to  afford 
the  profeasor  all  necessary  facilities  for  the  purpose.  The  report 
has  been  adopted. 

ftiruw#ii.— The  Surveyor  to  the  County  Council  reported  last 
week  tbat  he  had  received  notice  of  the  intention  of  the  tramways 
OtMDpany  to  commence  the  works  necessary  for  the  repair  and 
iwi«wai  of  the  tramways  on  or  after  the  25tii  insC,  and.  in  aceord- 
ABOO  with  his  recommendation,  it  was  resolved  to  request  the 
oonipany  to  lay  all  single  lines  of  tramways  in  the  centre  of  the 
roadways,  and  that  with  regard  to  existing  paseing  plaoec,  where 
there  is  not  sufficient  width  of  road  on  either  side  of  the  rails  to 
admit  of  these  being  olaced  in  a  central  position,  the  company  be 
asked  to  Uy  the  loop  line  on  that  side  of  tne  road  where,  in  certain 
oaeesi  no  footpath  exists.  The  surveyor  further  re(*orted  that  the 
work  of  reiavmg  the  tramways  was  oommenced  on  the  tad  inst., 
And  be  was  directed  to  arrange  for  the  proper  supervision  of  the 
work  without  addition  to  his  present  stafi^  He  was  also  instructed 
to  re()uire  the  company  to  pitch,  in  hoe,  full  18m.  outside  the 
cmiis.  R«f erring  to  the  minute  forbidding  nr ejections  over  foot- 
patJht  over  3in.,  it  was  said  there  was  a  by  law  which  said  there 
•bcnild  be  no  projeotions  affixed  to  any  w*U.  It  was  also  iiointed 
vttt  that  the  sills  of  ihm  homtm  proleoted  3tD.  and  the  plinth  about 
Sin*,  and  it  was  qoestbiied  whetber  the  law  prohibited  a  man 
using  projections  to  that  length.  The  minute  rrferring  to  this 
waU^  WM0  ^xpoDfi^,  and  the  minutes  as  amended  were  adopted. 


Beyeham.^At  the  last  mettiajg  of  the  Conocil,  Ur,  Pj 
the  electrical  engineer,  presented  a  report  upon  hJa  teste  ef 
steam  dynamos,  etc.     It  was  resolved  that  a  oopy  of  the  f«wi^ 
sent  to  Sir.  Parker,     It  was  resolved  that  Meiare  TbooM  htimt^ 
Limited,  be  allowed  to  deliver  the  steam  dTnacnoe  madtmSimt 
which  Mr.  Parker  had  tested,  ai>d  which  be  bad  reported  m  tm 
beinir  in  accordanoe  with  the  contract,  subject,  howev«r.  to  tk 
question  of  compensation  standing  over.      Mr   Thomas  Pkrlsi; 
contractor  for  the  electric  light  plant,  slated  thai  tb#  fiwiiwlMw 
might  expect  to  have  the  arc  lamps  lighted  In  a  fortnigiil,  aai  lit 
general  supply  to  the  town  in  a  month.     The  LtK^al  Gaverxaai 
Board  having  sanctioned  the  borrowing  by  the  C'Ovncil  of  tlis 
of  £8,821  for  electric  light  purposes,  being  the  sum  of  £V 
applied  for,  less  a  deduction  of  £1,144.   W*  ,  the  sum  a 
the  Council  in  respect  of  defective  cables,  and  £34,  lOe^  Cor 
not  forthcoming  in  connection  with  ^e  purchaae  of  tli#  podisitf 
the  plant  of  the  Morecambe  Electric  Lfght  and  Power  CBipsi. 
Limited,  for  which  the  Local  Government  Board  SMictiosMd  alim 
of  £3  900  on  Sept.  20,  1997.  the  committee  r«oommMd«d  tkM  111 
loan  should   be  obtained  from  the  Public  Wortte  Lma  OaMiift' 
sioners.      Mr.    Parkinson    staled    that   the    followtnir  a4dSligiil 
persons  would  be  required  to  form  the  stafT  at  tbt  elMltfe  1 
works— viz. :  assistant  electrical  engineer,  wagea  afaosit  '" 
week  ;  engineer  and  switchboard  hand,  30s, ;  magmm  dfiw;J 
to30f.;  battery  man  for  three  sub^stAtionf,   304  ;  two 
(each),  25s.:  fireman,  25s.;   labourer,  25s.     It  was  raao 
Mr.  Parkinson  be  authorised  to  engage  saoli  itaff  aa  i 
required.     The  committee  is  to  meet  every  WmAmmdmf  at 
electric  light  station.     The  electrical  engineer  waa  aotkorlMl 
confirm  the  orders  for  machinery  already  given  out. 

Catalecn*-— We  have  received   an   illustrated 
Messrs.  A.  Hall  and   Walker,  Limiud^  Coveotry,  il 
improved  stoves  for  enamelling,  lacquering,  and  dr^ 
adapted  to  the  requirements  of   electrical  engtnom* 
etc.     These  stoves  have  a  long  range  of  temperatat%  and  oiB  1 
regulated  from  60deg.  F.  to  $00deg.  F.     They  wlU  '    ' 

awitchhlocks,  distributing  boards,  ironwork  on  dyiiaiaae»  mttm 
frames,  lamp  fittings,  etc.,  and  are  also  arranged  for  itiylB^ j 
for  transformers,  field  magnet?,  arc  lampe^  and  i 


m^- 


All  stoves  in  this   list   are  self-cont*iii«d,  aiMl,   b«li 

Boctions,  are  easy  to  handle  in  transit^  and  preaaol  i 

when  having  to  pass  through  narrow  doorways.     At 

of  each  door  of  tneae  stoves  is  a  mica  sight  bole.  tbrpn|ll  i 

the  flames  can   be  observed   without   the    waatelul 

opening  the  door.     There  are  also  stoves  heated  by  j 

for  localities  where  gas  is  not  obtainable. 

I>ii1»ltii.— A  special  meeting  of  Um  MQitlOl|»l  Cwiwfl  ^ 
on  the  17th  inst.  for  the  porpoett  of  oOMJrtMing  •  mpmt  flf 
committee  of  the  whole  hoeae  on  lb«  tooMmtitittm  ol 
the  supply,  laymg  down,  and  mainteoaiMSt  of  alaottii 
apparatus  in  connection  with  the  loan  of  JCIII.OOQl 
special  meeting  of  the  C^uneil  was  ptooeeded  wilb  iIm  I 
notice  of  motion  was  submttied  :  *'Thal  In  con  sail  a— oi  of 
ansiser  given  in  the  Houst  of  Commooa  by  ihm  CkM 
tary    for    Ireland    reepeoting    the    dedai^a    oi    %hm 
Works  on  the  applicalioo   of   tbo  United   Tramvayv 
for  a  passage  throogb  the  Pbceoix  Park  In 
between  Parkgate  street  and  Nortb  Circular -road,  t^ 
of  the  Council  passed  at  the  last  montbiy  i 
The  re(X)rt  of  the  Electric  Lighting  Committee  «■#  i 
a  resolution:  **That  the  temler  of  ibe  Catl«Ml«r  Cabla'i 
struction  Company  for  the  supply  a^id  layiiif  doiTB  ol  c 
cables  for  the  sum  of  £12,506.  13a.  ^.  \m  acwp^idt  Hw 
binding  themielves  to  maintaia  Um  whaim  of  1 
together  with  the  boxes  and  acewnefiei  aa  eaDflM  i 
by  them  for  a  (»eriod  of  12  months,  frao  ckf  oM  w  ihm  OB|iiiiallii^ 
and  also  to  maintain  the  eablae  for  a  f unliar  potlod  of  Ifl  fWM%  Is 


consideration  of  an  annual  paymonttolhwi  byUioOofpoiaC— atllba 
rata  of  lox.  ijer  £100,  or  ^  perooot,  oolboiftvMOid  vmlMitf  iJw  wart;, 
and  that  the  law  agent 


and  that  tbe  law  agent  tirapare  tm  aooMiMy  WM—t   mmi 
From  correspondence  pubUsliod  bk  tha  MmB^  tt  mfmmm  tiMi  Iko 
tramway  oompany  has  agreed  lo  Mbilll«li  Mm  paw  §m  rm^m 
polee  in  varioaa  ttreeu*    THey  alao  ilola  Ibol  t^  Bf<o  Migni  !• 
foUow  thai  oourae  should  tbe  CorporaikMi  ihmf^  tkmm  l# 
and  it  hi  suggested  that  tbe  Coniidl  eboakl  4ivael  Iho 
pany  to  in  future  adopt  tbe  sido-polo 
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At  N«w  Aro  W«rks  mt  ClMlmsford.-'Meaflrs.  R.  E.  Crompton 

•ad  Go. 'a  new  electrical  eD^iaeering  worka  at  Chelmsford  were 

nnted  on  Satordaj  by  the  directors  of  the  company  and  their 

friends.    Representativee  of  the  Press  were  also  invited,  at  least, 

80  the  East  Anglian  says,  to  whom  we  are  indebted  for  this  report. 

The  pMTty  was  a  fairly  large  one,  and  included  a  number  of  ladies. 

The  buildings,  which  were  erected  soon  after  the  disastrous  fire 

at  the  old  Arc  Works  at  Moulsham,  are  close  to  the  Great  Eastern 

Railway  on  the  down  side.    Externally,  they  have  nothing  to  boast 

of  from  an  architectural  point  of  view.     The  works  cover  an  area 

of  between  eight  and  nine  acres,  the  main  shop  occupying  over 

three  acree.     This  building  is  very  loftly,  well  lighted,  and  venti- 

Uted,  and  at  any  time  can  be  easily  extended  towards  Chelmsford. 

It  is  probable  that  before  long  such  an  extension  will  be  made. 

It  is  principally  used  as  a  fitting  shop  and  for  the  manufacture  of 

armatures.     The  various  machines,  etc.,  were  inspected  by  the 

iMurty,  and  the  huge  electric  overhead  travelling  cranes  came  in 

for  a  large  share  of  attention.    Adjoining  this  main  building  is  the 

amiths'  ehep,  and  close  at  hand  are  other  shops,  where  the  different 

prooeseee  of  the  manufacture  of  electrical  machinery  are  carried  on. 

The  company  has  its  own  water  supply  and  sewage  works,  the 

sewage  being  electrically  treated.     A  large  reservoir  has  also  been 

oonstrnoted  pn  the  lower  portion  of  the  grounds.     The  drawing 

and  other  offices  front  the   Writtle-road,  and  are   erected   for 

every  convenience  and  comfort.     When  the  party  arrived  at  the 

works  a  new  electrical  locomotive  for  the  City  and  South  London 

Underground  Railway  was  being  tested,  and,  naturally,  was  an 

object  of  much  interest.     The  obvious  impression  gained  was  that 

when  all  underground  railways  are  supplied  with  these  locomotives, 

onderground  travelling  will  be  a  far  pleasanter  experience  than  it 

is  now.     Over  300  men  are  employed  at  the  new  works,  and  over 

200  at  the  old  Arc  Works.     The  annual  sports  of  the  Arc  Works, 

which  were  held  on  the  club's  own  ground  in  Wood-street  on  the 

same  day,  attracted  a  larger  attendance  than  usual.     The  racing 

was   also  much  more  interesting.    The  course  was   lined  with 

Venetian    masts,    and    suspended    between    these    were    bright 

Btreamttv  and  bannerets,  giving  an  attractive  look  to  the  ground. 

This  and  other  decorative  work  was  carried  out  by  Messrs.  H. 

and  T.  C.  Godfrey,  of  Chelmsford.   There  were  19  events,  including 

four  championship  races. 

I>ii]idee.— A  statutory  meeting  of  the  Dundee  Town  Council  as 
a  Gas  Commission  was  held  in  the  town  hall  on  the  15th  inst.  As 
regards  the  electricity  department,  the  revenue,  including  a  large 
balance  of  £1,328.  48.  3d.,  less  a  charge  of  £381.  6s.  7d.,  the 
remaining  balance  dne  to  the  gas  department,  was  stated  to  be 
£7,553.  17s.  8d.,  and  the  expenditure  £7,039.  6e.  7d.,  showing  an 
estimated  surplus  of  £514.  lis.  Id.  The  Treasurer  said  he  had 
provided  in  the  year's  exuenditure  for  a  contribution  of  £1,000 
towards  the  formation  of  a  contingent  fund  for  the  electrical 
department.  The  end  sought  was  to  provide  against  any  unfore- 
seen changes  involving  unusually  heavy  expenditure  without  rapid 
or  serious  additions  to  the  rates  charged.  Up  till  then  the  elec- 
tricity department  had  been  in  debt  to  the  gas  department,  but  it 
had  discharged  its  obligation,  and  was  now  bearing  its  full  share 
of  the  general  expenses.  The  figure  of  £1,000  might  seem  to 
some  unduly  large,  but  he  had  chosen  it  for  two  reasons— first, 
because  the  electrical  department  had  been  in  existence  for  five 
years,  and  accordingly  £1,000  represented  only  a  contribution  of 
£200  per  annum,  but  the  main  reason  was  to  give  as  much  stability 
aa  possible  to  their  finance.  It  was  a  maxim  of  sound  finance  to 
combine  the  most  careful  provision  for  all  charges  with  a  constant 
endeavour  to  foster  increased  consumption,  and  hence  it  was  with 
much  pleasure  that  the  committee  were  able  to  ask  the  Council 
first  to  lower  the  ordinary  charges  from  Hd,  to  4d.  per  Board  of 
Trade  unit,  and,  second,  to  offer  an  electric  supply  for  motor  pur- 
poses at  2^.  per  Board  of  Trade  unit.  This  second  proposal  was 
practically  a  new  movement,  susceptible  of  ^reat  development, 
and  which  would,  he  hoped,  at  no  distant  date  yield  a  large  revenue. 
The  report  was  agreed  to,  and  a  resolution  passed  that  the  price  of 
electrical  energy  to  ordinary  consumers,  otherwise  than  by  agree- 
ment, and  otherwise  than  for  motive  power  per  quarter,  shoula  be 
as  follows  :  for  any  amount  up  to  20  units,  6i.  8d.  ;  for  each  unit 
above  20  units,  4d.,  subject  in  all  said  cases  to  a  deduction  or  dis- 
count at  the  rate  of  5  per  cent,  to  all,  such  consumers  who  pay 
their  accounts  within  ^  days  after  the  accounts  are  rendered.  It 
was  also  moved  that  the  public  electric  lamps  should  be  charged  at 
the  rate  of  £20  each  per  annum  for  those  burning  the  whole  night, 
and  £10  for  those  burning  part  of  the  night,  and,  further,  that 
electrical  energy  be  supplied  for  motive  power  at  the  rate  or  price 
of  2^.  per  unit  if  taken  through  separate  meter,  but  if  not  taken 
through  separate  meter  at  the  ordinary  rate.     This  was  agreed  to. 

flheflHeld. — The  report  already  referred  to  by  us  from  the 
expert  who  was  asked  to  report  on  the  proposal  to  utilise  compen- 
eation  water  for  electric  generation  read  as  follows :  ^'97,  Queen 
Victoria-street,  London,  E.G.,  June  2,  1898.  Dear  Sir,— In  terms 
of  your  instructions,  mv  Mr.  Lowe  visited  your  existing  water- 
works, and  I  have  now  the  pleasure  to  report  on  the  advisability 
of  utilising  the  compensation  water  from  the  waterworks  for 
generating  electricity  for  the  city  of  Sheffield.  Damflask  reser- 
voir :  This  reservoir,  being  used  solely  for  compensation  water, 
its  use  would  not  at  present  interfere  with  the  supply  to  the 
town,  but  would  necessitate  buying  out  or  compensating  the  11 
mills  situated  on  the  River  Loxley.  The  difference  in  level  between 
the  sill  of  overflow  at  Damflask  to  the  level  of  the  river  at  Malin 
Bridge  is  277ft.  in  a  distance  of  3^  miles,  but  seeing  that  in  dry 
seasons  she  dam  would  be  drawn  down,  and  taking  into  considera- 
tion the  fact  that  it  will  be  necessary  to  maintain  the  head  constant, 
80  as  to  give  a  regnlar  speed  to  the  dynamos,  it  would  be  wdl 
to  dodaot  the  depth  of  the  reservoir— viz.,  85ft.— which  would 


reduce  the  working  head  to  190ft.  The  oompoosation  available 
from  this  source  is  25^  cubic  feet  per  second,  or  1,530  cubic  feet 
per  minute  for  12  hours  per  day  for  six  days  a  week,  but  I  assume 
that  the  tramway  would  require  power  for  16  hours  per  day  and 
seven  days  per  week,  consequently  the  available  quantity  of  water 
per  minute  would  be  reduced  in  order  to  meet  the  requirements  of 
a  greater  number  of  working  hours — viz.,  112  per  week,  as  against 
72  at  present— consequently  the  quantity  of  water  available  per 
minute  for  112  hours  per  week  would  be  950  cubic  feet.  The 
existing  24in.  pipes  would  not  be  suitable  for  passing  this  quanti^ 
of  water,  a?  the  loss  through  friction  would  be  too  great ;  it  would, 
therefore,  be  necessary  to  lay  a  new  pipe  line  30in.  diameter,  which 
would  pass  the  950  cubic  feet  of  water  per  minute  at  a  velocity 
of  Sift,  per  second,  and  would  occasion  a  loss  of  head  due 
to  friction  equal  to  35ft.,  which  would  reduce  the  working 
head  to  155ft.  Under  this  fall  of  155ft.  and  950  cubic  feet 
per  minute,  198  h.p.  could  be  obtained  for  a  working  day 
of  16  hours  for  seven  davs  per  week.  It  will,  therefore, 
be  seen  that  to  develop  this  power  would  necessitate  laying 
down  about  3^  miles  of  30in.  pipes,  at  a  cost,  roughly  speaking, 
of  about  £18,000,  in  addition  to  which  there  wouul  also  be  the 
cost  of  the  turbine— say,  £500~and  also  the  expense  of  com- 
pensating or  buying  the  mills  on  the  River  Loxley.  Rivelin 
reservoir :  In  this  instance  the  difference  in  level  between  the 
depositing  pond  and  the  river  at  Malin  Bridge  is  304ft.,  and  the 
quantity  of  water  14  cubic  feet  per  second,  or  840  cubic  feet  per 
minute.  The  pipe  line  required  to  pass  this  water  would  be  28in. 
diameter,  and  would  cause  a  frictional  loss  of  44ft.,  thus  reducing 
the  working  head  to  260ft.  The  840  cubic  feet  of  water  under  this 
head  of  260ft.  would  develop  330  h.p.  Of  course,  in  this  instance 
there  will  also  be  the  expense  of  compensating  or  buying  the  mills 
on  the  River  Rivelin,  and  the  pipe  could  be  estimated  at  a  cost  of 
about  £20,000,  with  an  additional  £450  for  the  turbine  itself. 
Redmires  reservoir :  I  do  not  think  anything  could  be  done  with 
this  source  of  supply,  as  nearly  the  whole  of  the  water  is  required 
to  supply  the  high  service  of  the  town.  With  regard  to  making 
independent  stations  between  Dale  Dyke  and  Damflask,  and  Dale 
Dyke  and  Strines,  owing  to  the  low  fall  and  unreliable  supply  of 
water,  this  would  not  be  practicable,  besides  which  there  would  be 
a  considerable  loss  of  energy  in  transmitting  the  electricity  to  the 
town.  If  I  can  render  any  further  service  in  the  matter  it  will 
afford  me  much  pleasure. — Yours  faithfully,  F.  Nell." 


PROVISIONAL  PATENTS,  1898. 


June  13. 

13161.  Improvemeata  in  or  connected  with  dleetrio  switelies. 
Harry  Sydney  Verity,  Plume  Works,  Aston,  Birmingham. 

13194.  An  improved  system  of  and  appliances  for  ontdoor 
eleetrle  lisbting.  George  Wilkinson,  73,  St.  Stephen's- 
road,  Upton  Park,  London.     (Complete  specification.) 

1S2#8.  Improvements  relating  to  electric  are  lamps.  Walter 
John  Hubert  Jones,  18,  Southampton-buildings,  Chancery- 
lane,  London. 

132#9.  Bromo-electrie  process  for  the  extraction  of  fine  or 
reftraetery  gold  or  other  metals.  William  Herbert 
Hyatt,  67,  Wellesley-road,  Gunnersbury,  London. 

1321  ••  Improvements  in  and  relating  to  eleetrle  heaters. 
Robert  Lundell,  77,  Chancery-lane,  London.  (Complete 
specification.) 

JCNE  14. 

13268.  An  improved  systom  of  eleotrioal  eommnnientloa  for 
nse  in  telephony,  telegraphy,  and  the  like.  Alexander 
Timothy  Brown,  11,  Southampton-buildings,  Chancery- 
lane,  London.     (Complete  specification.) 

13261.  Improvements  in  and  relating  te  the  enter  cells  er  eon- 
taining  vesaels  of  eleetrle  batteries.  Hermann  Jobben, 
1,  Broad -street- buildings,  Liverpool-street,  London. 

13273.  Improvements   in  systems   of  electrical   distribntlen* 

The  British  Thomson -Houston  Company,  Limited,  HS, 
Cannon-street,  London.  (Charles  P.  Steinmetz,  United 
States.)    (Complete  specification.) 

13274.  Improvements    In   systems  of  eleetrieal   distrilratlon. 

The  British  Thomson -Houston  Company,  Limited,  83, 
Cannon  street,  London.  (Charles  P.  Steinmetz,  United 
States. )    (Complete  specification. ) 

13299.  Improvements  In  electtioal  starting  and  steeling  appa- 
ratus applicable  te  eleottie  launches  and  the  like. 
Henry  William  Headland,  jun.,  Samuel  Clark,  Walter 
Papineau,  and  Alfred  Ambrose  Harris,  77*  Chancery -lane, 
London. 

13399.  Improvements  in  or  connected  with  sereens,  shades,  er 
oovers  for  eleetrle  lights.  Charles  Clarke  Brnff,  Biik- 
beck  Bank-chambers,  Southampton-buildings,  Chancery- 
lane,  London. 

13894.  Improvements  in  eleetrle  are  lamps.  Arthur  Marshall 
Arter,  46,  Lincoln's-inn-fields,  London. 

13398.  An  eleetro-thermie  Inenbator.  Arthur  Edwin  Greville, 
18,  Southampton-buildings,  Chancery-lane,  London. 

18312.  Improvements  in  eleetrle  ineandesesnt  Inmpn.  Otto 
Henry  Michaelson,  53,  Chancery -lane,  London. 

18818.  Improvements  in  er  relating  to  telephone  InstallntleM* 
Joaquin  Llorente  Lara,]. Ill,  Hatton*garden,  London. 
(Compl9t9  specification.) 
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Jlms  15. 
tmprovod  niMuw  for  raitUatlng  Micl9««d  or  partlaUy 
•fi«lo«od  •loetrle  motarfl.     Wilaon  HArtnell,  Volt  Works, 

KirkflralJ  road»  Leeds. 

Xmi>r<»vom«iitB  Ui  eleolrolytio  appa^aiiu  capocially 
lotoodcd  for  UBO  In  tho  electrolytic  decoinposltloii  of 
■olatlOQA  of  Alk&llDe  otilo rides.  Jo^^inh  ki^by  Wylde, 
Jofliab  Wyckli  tTo  Kynais&oa,  and  the  United  Alkali 
rompftny.  Limited,  47,  Lincolri>  inn-fieldB,  London. 

Vetliod  of  eomblaod  application  of  cootlnnoas  and 
altematiof  cnrranta  f^>r  ojtclting  miffaetlo  fields  and 
combination  apparatus  for  producing  by  this  mettiod 
eloctilcal  ODorgy  and  mecbaDleal  power*  Mux  Deri, 
Birkbcck  Batikchnmberp,  Southampton  buildinjiB,  Chan- 
cery lane,  London.     (Complete  apeclflcAtian. ) 

JlfNF.   16, 

Pliable  sappoit  for  elect  le  Incasdesoent  tamps  orotber 

Uibt  arUolec    John    Du^dill,  Firs   House,  Faibwortli, 

near  Blanchester. 
An  Improved  system  of  telephony*     Llewellyn  Traherne 

Baf*.aeEt  Sttundt>rHon»  5,'*,  C'hancery-lane,  London. 
Commutator   brush    holders  and   brushes    for   eleotrlo 

motors  or  dynamo  eleotrlo  machines,     Edward  Hibbord 

•Johnson  an'i  Kobert  Lundell,  45,  Southamptonbuildingfftj 

Chancery  lano,  London,     (Complete  e^iecificat ion.) 
Improvements    In   or  relating  to    apparntus    for  eon- 

troUing  eleotrlo  eurronts  of  high  tensloa   and  great 

qaantlty.     Eidward  Bibberd  Johnson  and  Robert  Luodell, 

4t5«     Sou thainpton  buildings^     Chancery-lane,      London, 

(Complete  spec  I  ti  cat  ion.) 

JrvK  17. 
ImproTsments    In    lelephons    magaoto    boxe«»     Arthur 

Uregg,  6,  Chichenter  8treet,  Belfant. 
A  new  or  Unproved  tsnalnal  for  slootrloal  eonneotlons. 

Peter  Charlea  Mid  die  ton,  7,  Staple  inn,  London, 
Aa     UnproremenI      la     telephone     sables.     Llewellyn 

Traherne      Baaeett      Saunderson,      53,      Chancery  lane, 

London. 
ImproTomonts  In  Jointing  eleotrlo  oablss.     John  Henry 

Barker.      18,     Southampton -buildings,      Chancery  lane, 

London. 

June  18. 
ImproToments  In  eleotrlo  eables.    Gerard  Carlyle  Ailing ^ 

bam  and   William  Fennell,  Harrow  Green^  LeytouitOQe- 

road,  London. 
Am  improvement   In   advertising  elsotrlo  signs.     John 

Lawson  Johnston   and    Bovril,   Limited,   Birkbcck   Bank- 

cbambersi  Chan  eery- lane,  London. 
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SPECIFICATIONS  PUBUSHED, 

1897. 
liiif*  MsA&s   for  rsgnlattng    the  voltage  of   dynamos.    Tiie 

Soci^ti'    Gent^rale    des    IndusCnee    Economiques*     (Date 

applied  for  under  International   Cooventioo,  March  20, 

1897.) 
Ifrigf.  Transforming  eonUnuons  electrte  currents.     Mullor  and 

Tudor. 
lJMSa«  Slootrloal  igniting  apparatus    for  explosloo 

and     tor    oth«r    purposoa.     John«on«     (Date 

under  Patent«  Rule  M),  May  *i5,  1807.) 
ItMA,  Cleotrle  arc  lamp.     Kergutst  and  Key  p. 
ISlftC  AttaehmenU  for  operating  telephone  c*  II  bolls, 
ISTSIw  Prlauiry  batieHos.     Kowbotbaru. 
l4Bi&  Mashanlsm  for  sfsotrte  traotlon  systems  m  which  the 

si«ot«lo  current  la  supplied  to  the  cafs  or  looomotives 

fi  om  Btuda.  sections  of  rails,  or  tbe  like  laid  In  the 

road.     1  liuiiip^oti  and  Walker 
l4Stft.  Antomatlo    time  motor    for   telephonic    conversations. 

IMtf.  Appatatns    for    oo^trolUng    and     governing    •loetrle 

motors.     Bcl^cld      (Davif!,) 
latftg.  Apparatus  to  be  employed  in  oonaootlon  with  the  elootro 

deposition  of  metals,     Brookt  and  Holt. 
IMiS.  Inoandosioaoe  oloetrie  lamp  sockets  and  holders.    Bsiria 

aud  I'  let e her, 
ITEM,  B'oott  io  batteries*     Rowbotham. 
I94I4,  BioetHeal  glow  Ught.     Nernst. 

Xioctrte  heaters  or  theoatats.     Kraemer. 

l»9s. 
BhsostAts  for  rognlatlni  the  oar  rent   used  In  sloetro* 
pintlmg  and  othsr  proooasoa.    Thompson.     (Zuoksr  and 
I^rett  and  Locb  Company.) 
Bloetrle  are  lamp.     J  ames. 
ifii.  Pf  Imary  batterlos.     Koonig. 

tm.  Prim  SIT  battsrios  fbr  prodnolng  elootrte  oiUTanta^  alft» 
appiloAbU    for    tlio    puriJlcatloa    of  water.     Boult. 
(Corpdux  and  WtlbauiJ 
7il9»  Sl^strto  tBraasas  tor  mannfaoturiag  oaloinm  oarbldo, 
Tb^mjisofi.  (Wilson,  Muma,  Un^r,  Schnockloth,  Broslus, 
and  Kttchsl.) 
itlT.  SAogar  tor  troUoy  wtrss  of  slaotrio  rAllwaya,    McCallom. 
HH.  laiftBimiBi  slsoinoal  dtvloss,    Wisa.    (ttnbirk) 


LIveivool  Overhead  KaUway  — The   tralle  roesipto  for  ll 
week  ended  June   19  were  £I»440,  as  ooaparid  wllli  £I,3it 
same  week  of  iHiC,  being  an  increase  of  £51. 

Birmingham  Tramways,— The  traffic  rMoiptt/or 

ending  Juno  18  were  £.% 744.  lOe.  2d,,   ss  OOmpaH  *      "^ 
:^g.  9d.  for  tame  week  in  1997,  being  an  increast  of  £90S.  I 

Dovor  Tramways.— The  traffic  receipts  for  the  wad 
June    IS    were   £152.    6^.    Sd.     Tbe  total  roeelpcs  for  thm 
1898  are  £2,851.  2s.  6d.     The  mileage  open  at  prssont  is  ^  i    '^ 

Bristol  Tramways. ^The  traffic  returns  for  the  weak 
June  17  were  £2,835.    12s.   4d.,  compared  with   £2,441.   i 
for  same  period  of  last  year,  being  an  incroaso  of  £3H*  fls*  Od* 

South  Stairordshire   Tramways.— Tbe  traffic  rotams  for  I 
week    ending  June    17  were  £fiON,   Itig.    Kid,,   as  oomparad 
£59L   Hs.  9d,  in  iaiiie  week  of  1897.       Tbe  stfgrMEata  ficai|ito  ( 
tbe  year  are  £U,4SL  Us.   lid.,  as  against  £U,e8f  10A  9L  IB  I 
same  period  of  the  previouji  year. 

City  and  South  I«ondon  BAllwmy.— The  rotums  for  Ikm  wi 
ended  June  19  were  £974,  compared  with  £1,003  for 
1897,  being  a  decrease  of  £119.     The  total  recoipfes  for  tim 
year  amount  to  £25,532,   compared   with   £25,3011  for    Um 
period  last  year^  being  an  increase  of  £224. 

Dublin  S.l>.   Tramways.— The  traffic    receipts   for    Um 
ending    June     17    were     £74H.     2^.     5d.,     as    oomparad 
£814    00.  9d.   in  the  corresponding  week  in  the   |>rovloiis    ] 
being  a  decrease    of   £65.    1 8s.  4  L     The  numbsr  of 
carried  was  1 10,303  in    1998  and  121.265  in  1807.     Tk«' 
returns     up  to  date  are    £11,711.   i2s.  6d.,    as    < 
£12,302.  ds.  4d.  last  year,  being  a  deertoso  of  £650.  1^  l(kt  TiB 
mileage  open  it  tbe  same  as  last  year— vii,,  $  milaa. 


COMPANIES'  STOCK  AMD  SHARE  LIST. 


Itsatt. 

BlnDlQ^iain  llsotric  Sapply  Compaoy   . . . . . ' 

firltlth  KlseUtc  Trsctlofi,  LtmlUd,  Ordlosry,  Koa  1  aO.OOCi 

-e  p,cCin.Pf., 30,001 40,0oatliaat£l.l0i*p]a.,allpd.: 

Bmab CcimpAny,  Ordinsry 

-^— ^  Nod,  Cum  ,  fl  p«r  osDt  Frsf. • 

-^— '  if  par  osnt  Dvbaotiirs  Stook ,.... 

«{  psr  csdL  Snd  Dsbsotors  Sloolk « 

CaU«Dd«r'i  Cabls  Compaay ,  Dsbratarss • .  •  ^  • 

^  OrdlDsrr    .,..,.,.. ••••,4*«m* 

Gaotral  LoadoD  JtaUwsj,  Ordlssry  •...»«, ^. 


Prsf.  BaU-Shsns. 


Chsrlng  Ct«w  sad  Straod 4,,»  ... 

41  per  e«Dt.  Cum,  Prsl     ••*.«•«•«..«•< 

Chsltea  BlsctrloUr  Compaay ,. «,„ «, 

4^  Mr  ctot.  DsWstmrss  ...*...••*.••«»••*••«< 

City  of  London.  Ordlnsry  ....  —  .*..••. **••*••• 

►  FroT.  Csrt.  ttO,00l4O0,0(J0  *.,,.... ,...., 

ft  p«r  eaot  CainttlBUTs  Prsl.  .,..*,**.««, t***** 

6  poresnt  Dsbtnturs Slosk .*..*•. 
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